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WARNING

Voltages used in the operation of
this equipment may give
a dangerous shock.

Damage to test equipment or to the
receiver may result if operating personnel
fail to observe safety precautions.
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 RESCUE.

vi

In case of electric shock, shut off the high voltage
at once and ground the circuits. If the high voltage
cannot be turned off without delay, free the victim
from contact with the live conductor as promptly as
possible. Avoid direct contact with either the' live
conductor or the victim’s body. Use a dry board, dry
clothing, or other nonconductor to free the 'victim.
An ax may be used to cut the high-voltage wire. Use
extreme caution to avoid the resulting electric flash.

SYMPTOMS.

a. Breathing 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 center recovers after a while and
normal breathing is resumed, provided that a suf-
ficient supply of air has been furnished meanwhile
by artificial respiration.

b. The victim is usually very white or blue. The
pulse is very weak or entirely absent and uncon-
sciousness is complete. Burns are usually present.
The victim’s body may become rigid or stiff in a
very few minutes. This condition is due to the action
of electricity and is not to be considered rigor mor-
tis. Artificial respiration must still be given, as sev-
cral such cases arc reported to have recovered. The
ordinary and general tests for death should never
be accepted.

TREATMENT.

a. Start artificial rcsplratlon immediately. At the
same time send for a medical officer, if assistance is
available. Do not leave the victim unattended. Per-
form artificial respiration at the scene of the acci-
dent, unless the victim’s or operator’s life is endan-
gered from such action. In this case only, remove
the victim to another location, but no farther than

1s necessary for safety. If the new location is more,

than a few feet away, artificial respiration should

be given while the victim is being moved. If the

method of transportation prohibits .the use of the

Shaeffer prone pressure method, other methods of

resuscitation may be used. Pressure may be exerted

on 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 other arm bent
at the clbow so that the back of the hand supports
the head. The face should be turned away from the
bent clbow so that the nose and mouth are free for
breathing.

¢. Open the victim’s mouth and remove any for-
eign bodies, such as false teeth, chewing gum, or -
tobacco. The mouth should remain open, with the -
tongue extended. Do not permit the victim to draw
his tongue back into his mouth or throat.

d. If an assistant is available during resuscita-
tion, he should loosen any tight clothing to perxhii:
free circulation of blood and to prevent restriction
of breathing. He should see that the victim is kept
warm, by applying blankets or other covering, or
by applying hot rocks or bricks wrapped in cloth or
paper to prevent injury to the victim. The assistant
should also be ever watchful to see that the victim
does not swallow his tongue. He should continually
w1pc from the victim's mouth any frothy mucus or
saliva that may collect and interfere with resplra~
tion.

e. The resuscitating operator should straddle thé
victira’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 vic-
tim’s back;

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

(3) the heels of the hands rest on either side
of the spine as far apart as convenient without al-
lowing the hands to slip off the victim; .

(4) the operator’s elbows are straight and
locked.

f. The resuscitation procedure is as follows:

(1) Exert downward pressure, not exceeding
GO pounds, for 1 second. ‘

(2) Swing back, suddenly releasing Pressure,
and sit on the heels.

(3) After 2 seconds rest, swing forward again,
positioning the hands exactly ds before, and apply
pressure for another second.

g. The forward swing, positioning of the hands,

‘and the downward pressure should be accomplished -

in one continuous motion, which requires 1 second.
The release and backward swing require 1 second.
The addition of the 2-second rest makes a total of 4

TL15338-0



A, CORRECT POSI-
TION. Operator's elbous
straight and locked. Vic-
tim's face turned away
[from bent elbow and resting
on back of hand.

B. FORWARD SWING
AND POSITIONINGOF
HANDS.  Litile finger
rests on last rib.

C. DOWNWARD PRES-
SURE. Arms and thighs
rerlical.

D. REST POSITION.
Opcrator releases pressure
suddenly,” swings back on
heels, and rests for 2
seconds.

seconds for a complete cycle. Until the operator is

thoroughly familiar with the correct cadence of the

cycle, he should count the seconds aloud, speaking
distinctly and counting evenly in thousands. Exam-
ple: one thousand and one, one thousand and two,
ete. .

.h. Artificial respiration should be continued until
the' victim regains normal breathing or is pro-
nounced dead by a medical officer. Since it may be
necessary to continue resuscitation 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 cycles. 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 alert to take over
instantly if the new operator falters or hesitates on
the cycle. '

STIMULANTS.
a, If an inhalant stimulant is used, such as aro-

matic spirits of ammonia, the individual administer-
ing the stimulant should first test it himself to see
how close he can hold the inhalant to his own nos-
tril for comfortable breathing. Be sure that the in-
halant is not held any closer to the victim's nostrils,
and then for only 1 or 2 seconds every minute.

b. After the victim has regained consciousness,
he may be given hot coffee, hot tea, or a glass of
water containing % teaspoon of aromatic spirits of
ammonia. Do not give any liquids to an unconscious
victim.

CAUTIONS.

a. After the victim revives, keep him LYING
QUIETLY. Any injury a person may have received
may cause a condition of shock. Shock is present if
the victim is pale and has a cold sweat, his pulse is
weak and rapid, and his bréathing is short and
gasping.

b. Keep the victim lying flat on his back, 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 victim must be watched care-
fully as he may suddenly stop breathing. Never
leave a resuscitated person alone until it is CER-
TAIN that he is fully conscious and breathing nor-
mally. .

TL15338-E
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Figure 1. Radio Receiver R—96 A/SR and spare parts bow.




CHAPTER 1
INTRODUCTION

Section 1. GENERAL

1. Scope

@. This manual contains instructions for the in-
stallation, operation, maintenance, and repair of
Radio Receiver R-96A/SR (figs. 1 and 2). In
addition to these instructions, there are two ap-
pendixes covering a list of references and an

identification table of parts.

b. This manual covers only Radio Receiver
R-96A/SR. For the operation, maintenance, and
repair of Radio Receiver R-96/SR, refer to TM
11-878.

2. Forms and Records

The following forms will be used for reporting
unsatisfactory conditions of Army matériel and
equipment.

a. DD Form 6 (Report of Damaged or Im-
proper Shipment) will be filled out and forwarded
as prescribed in SR 745-45-5.

b. DA AGO Form 468 (Unsatisfactory Equip-
ment Report) will be filled out and forwarded to
the Office of the Chief Signal Officer as prescribed
in SR 700-45-5.

¢. Use other forms and records as authorized.

d. Make proper entries in the ship’s radio room
log as required by prevailing instructions and
regulations. :

Section Il. DESCRIPTION AND DATA

3. Purpose and Use

a. Radio Receiver R-96A/SR (fig. 1) is an
11-tube superheterodyne receiver designed for
marine use on harbor and seagoing vessels. The
power supply is self-contained within the receiver,
making the unit completely independent. The
receiver is designed for satisfactory operat lon under
the extreme conditions of temperature, humidity,
and vibration, which are often encountered in
marine service. It is specially treated to resist
the attacks of fungi which may be encountered in
tropical arcas. An outside case (dust cover) is
provided with each receiver so that it can be
mounted on a desk or table. -

b. The receiver is commonly used in conjunc-
tion with Radio Transmitter T-83/SR, but may
be used separately if transmitter facilities are not
required. Provisions are made for interconnection

886780502

between the receiver and Radio Transmitter
T-83/SR, so that both receiver and transmitter
operation can be controlled from the press-to-talk
switch on the microphone or handset. Radio
Receiver R-96A/SR also may be used with trans-
mitters other than Radio Transmitter T-83/SR.

¢. The receiver operates in the frequency ranges
of 135 to 510 ke (kilocycles) and 1 to 12 me (mega-
cycles) in five bands, manually tuned. In addi-
tion, it has four crystal-controlled channels in
the 1,700-ke to 8,700-ke frequency range.

d. It will receive cw (continuous wave), icw
(interrupted continuous wave), voice (phone), or
tone (mew (modulated continuous wave)). A
bfo (beat-frequency oscillator) stage is incorpor-
ated for c-w reception. Either manual control
or ave (automatic volume control) may be used
on any of the above types of reception.
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igure 2.

Radio Receiver R-96 A/SR, Jront view.
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4. Application

C-w and a-m (amplitude-modulated) signals of
practically all radio frequencies normally used for
marine communications are covered by this re-
ceiver. The outside case should remain on the
receiver if it is to be used on shipboard. However,
the cover is removed easily and the veceiver can
be mounted on a standard 19-inch rack panel,
when the receiver is operated in shore stations.
The cover should not be removed unless slightly
more radiation than the minimum FCC (Federal
Communications Commission) requirements is
allowable. A send-receive switch (SW—4) allows
convenient operation of an antenna switching
relay which may be on the associated transmitter.
The antenna leads between the relay and the
receiver input terminals should be well shielded. .

5. Technical Characteristics
Frequency range:

IS andiEenssEa s S s st ] 35 dtor2 60ske
Bandt 250 o S w060 0r510 e
RBandsg ot v ora o= o 1.0te 3:0ime.,
IBandoAmeas e e e 100X 6:0am
123 078 [ A S e B T EL R I 6.0 to 12.0 me.

Crystal-controlled channels. Four in the frequency
range of 1,700 ke to

8,700 ke.
Crystal type-----coocma-- Crystal Unit CR-18/U.
Receiver type.. - - .- Superheterodyne.
Types of signals which can C-w, tone, and a-m
be received. voice.
. Number of tubes_____. s 8
1. f. (intermediate frequen- 550 ke.
cy).

115-volt, 50- to 60-cycle
ac (alternating cur-
rent), 100 watts.

115-volt de (direct cur-
rent), 100 watts

ADtenDast. - et oLl Single wire.

B S e S s 69.5 pounds.

IPowerinpliter=css T uute

6. Packaging Data

a. Duscrrerion. Radio Receiver R-96A/SR is
packed in a nailed wooden shipping container; the
size is listed in & below. Running spare parts are
packed in an additional metal container, which in
turn is packed in the large wooden box containing
the receiver. The receiver is packed for export
shipment as shown in figure 6. Z-pads and a
wooden cover plate surround the receiver along
with six silica gel pads. These are packed in a
corrugated fiberboard inner carton which is sealed.
This carton then is placed in a moisture-vapor-
proof barrier, which in turn is sealed and placed in
an outer fiberboard carton. The outer fiberboard

carton is placed inside a waterproof barrier (bag)
along with the spare parts carton. The bag then
is placed inside a nailed wooden shipping con-
tainer. All loose wires and cables are packed and
secured against their respective units before
packaging.

b. Exrorr Packacing DATa.

) Num- : it Vol- | Gross
Item Garton‘or box ber .of OuP_sulo dimen- | yme | weight
car- sions (in.) (cuft) | (b)
tons
Radio Re- | Inner 1| 22% x 21 x [3.62 |-----
ceiver carton. 10%4.

R—-96A/SR.

Outer 1| 233%x21%x (4 39 [-----
carton. 11%.

Wooden 1| 33%x23%x |7.64 |--_--
carton. 11%.

Spare parts | Metal 1| 9% x 21% x (1. 67 |- —--
box. box. 11%.

|

7. Table of Components (fig. 1)

i S0 1 L L

y 3 Req | Height | Depth | Length | Volume | Weight
Component No. (in.) (in.) (_in%) (cu. ft) (Ib)

Radio  Re-
ceiver R~

96A/SR____ 1 10 17%| 20%| 2. 11 69. 5
Spare parts
150X S 1 11 8y 2114 1.08 | 22.19

8. Description of Radio Receiver R-96A /SR

a. Radio Receiver R-96A/SR is an 11-tube
superheterodyne receiver designed to receive a-m
and c-w signals in the frequency ranges of 135 to
510 ke and 1 to 12 me to cover the operating
frequencies of the standard marine bands, as well
as many land-based and airborne transmitters.
This is necessary to facilitate complete shipboard
reception for all types of military operations. Four
erystal-controlled channels also are provided in the
1,700 to 8,700 ke frequency range. A speaker is
contained within the set and a phone jack is pro-
vided on the {front panel for headset operation.
An anl (automatic noise limiter) circuit assists in
reception during pulse type noise interference.
All operating controls are located on the front
panel (fig. 2). The receiver is provided with a
cabinet suitable for desk or shelf mounting. The
cabinet is designed to support the weight of Radio
Transmitter T-83/SR when it is used in conjunc-
tion with the receiver. If required for installation,
the receiver may be removed from the cabinet and
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mounted in a standard 19-inch relay rack. This
should not be done on shipboard, as removing the
_ get from its cabinet changes the radiation charac-
teristics of the receiver. The receiver will not pass
the specifications of the FCC if removed from its
cabinet.
~ b, The recciver can be removed from the dust

cover by removing six screw-head bolts. The bolts
are located at the ends of the front panel in line
with the two handles (fig. 2). After the bolts are
unscrewed, grasp the handles and pull the chassis
outward from the dust cover.

¢. Access to the fuses, antenna and terminal
strip connections, and power input connection
can be made by removing the four Dzus fastencrs
which hold the rear access plate to the receiver.
A rear view. of the receiver with the access plate
removed is shown in figure 3.
power. plug is located on the top of the chassis
(fig. 10). A 1%-inch hole has been made on the
right side (towards the rear) of the dust cover in
order that the power line can be brought thlough
the dust cover to the chassis. A 1M4-inch hole is
necessary to allow room for the power plug to
pass through the dust cover.

9. Running Spares and Included Parts

a. A group of spare parts, packed within a
spare parts chest, is included with each radio re-
celver. Spares are provided for all normally ex-
pendable items such as tubes, fuses, pilot lamps,
etc. Tfollowing is a list of these running spares:

The polarized

Description
Tube JAN-G6SA7
Tube JAN-6SJ7

e B

D D

Lamp, neon, General Electric NE-51_ _____-_“_:::
Lamp, Mazda #47 . e
Fuse FU-50

- .
S DB

b. The following parts included with the radio
receiver are not expendable:

Description Quan(ifll
Teadset II-16/U . e 2
Cord CD-307 (headset extension cord) o oo ooooao 2
Cord, POWET - - - e e 1

10. Additional Equipment Required

No additional equipment is required for the
operation of this receiver as a single unit, assum-
ing proper power supply leads and antenna con-
nections ave available. If the receiver is used 1n
conjunction with Radio Transmitter T-83/SR, @
special connecting cable must be used. This cable
(fig. 4) is supplied with the transmitter.

11. Differences in Models

Radio Receiver R-96A/SR is similar to Radio
Receiver R-96/SR.  However, Radio . Receiver
R-96A/SR has been made lmwely with JAN com-
ponents and has other minor differences, For
data on Radio Receiver R-96/SR, see TM 11-878.

[~ e e T

FUSE  FUSE
F2  Fel

SPEAKER  STAND-BY |

T

ANTENNA
TERIMINAL

o
C. @000
0

O

4 I'igure 3.

N

T™ 878A-5

Radio Receiver R-96 AISR, rear view.



OFF-ON
SW AUDIO ' AUDIO SW

WH-OR=-BR '

INNER
SHIELD

8 = BLACK
B8R =BROWN
OR= ORANGE
R = RED
WH=WHITE

OUTER 3 TRANSMITTER END

RECEIVER END SHIELD

AUDIO AUDIO T™ 878A~6

Figure 4. [Interconnection cable used with Radio Receiver R-96 A/SR and Radio Transmitier T-83/SR.




CHAPTER 2
OPERATING INSTRUCTIONS

Section I. INSTALLATION OF RADIO RECEIVER R-96A/SR

12. Siting

a@. Since Radio Receiver R-96A/SR is mounted
on shipboard for marine use, there generally is not
much choice as to the best siting location. In
most cases, the antenna dlready has been installed
on the ship or landing boat, and the radio location
has been predetermined.

b. In the cvent this receiver is to be installed
on a ship that has no predetermined antenna
location, the antenna should be located as high
above the deck of the ship as possible. Figure 5
shows a mothod of installation that is often used.

MATERIAL NOT_SUPPLIED WITH R~98 A/SR

S0FT TO ISOFT 7/16 OR 7/18 ANTENNA WIRE

2 INSULATORS NO,5450 LAPP SIG G STOCK
NO.3G1850 -~ 5450,

VDECK INSULATOR NO. 9486 LAPP

| THIMBLE 1/4" GALVANIZED

| ANCHOR SHACKLE 1/4" GALVANIZED

5FT TO IS FT STRAP,COPPER 1/2" X 1/16"

HALYARD-_\

INSULATOR— ()
: Y,

INSULATOR
174" THIMBLE

1/4"GALVANIZED
.~ DECK INSULATOR
—

“—DECK

ANTENNA TERMINAL

REAR OF
RECEIVER

SLACK

T™ 878A-3

Figure 6. A method of installing a ship antenna.

c. If the recciver location has not been pre-
determined, it should be as far as possible from
any clectrical interference, such as the ship’s

6

motors. An operating position should be chosen
which will have an approximately even tempera-
ture and low humidity.

13. Uncrating, Unpacking, and Checking New
Equipment

Caution: This radio vecciver and the.spure,
parts may be casily damaged during the unpacking
process, Be extremely carcful not to drop - or
damage the units. Avoid thrusting pinch -bars
or any other unpacking tools, such as a screw
driver, into the intevior of any fiberboard shipping
container. Do not unpack in a location where
dust, dirt, or cxcessive moisture may nﬁzocb the
equipment, Follow closely the unpacking instrue-
tions given below. TFigure 6 illustrates tl.lc pack-
aging of Radio Receiver R-96A/SR and its spare
parts box,

@. UNPACKING. _

(1) Cut the metal straps surrounding th
wooden box. The best method of cut-
ting metal strapsis to use a heavy pair of
side cutters or to twist or bend the strap
until it crystallizes and breaks. *

(2) Using a nail puller, remove the nails n the
top of the wooden shipping contamer.
Remove the nails in the four wooden fzdgc
strips that hold the cover to the sides.
Remove the top cover. ’

(3) Remove the excelsior or wadding from the
top of the waterprool barricr. .

(4) Lift out the waterproof bag contamng
the radio receiver and spare parts box.

(5) Slit the waterproof bag and remove the
sparec parts box and the outer carton
containing the receiver.

(6) Slit the seams of the fiberboard carton and
open the flaps. )

(7) Lift the inner vaporproof bag and slit 1t
open.



WOODEN COVER

CORRUGATED
FIBERBOARD PAD

DESICCANT BAGS

. WOODEN COVER

RADIO RECEIVER
R-96A/SR

Z PADS
DESICCANT
BAGS

CORRUGATED
FIBERBOARD PAD

INNER
CARDBOARD
CARTON
SPARE PARTS
BOX
MOISTURE - VAPORPROOF
BARRIER o 3 S
} \/\/(
,
\// SEALED
A CARTON

‘WATERPROOF

BARRIER
NAILED WOODEN

SHIPPING CONTAINER

TMSTBA-4

Figure 6. Packaging and pablcing Radio Receiver R-96 A[SE.



(8) Remove the inner fiberboard carton, slit
the scams, and open the flaps.

(9) Remove the Z-pads and the dehydrating
agent contained in the bags.

(10) Remove the receiver from the fiber-
board carton.

(11) Break the bands swrrounding the unit
that hold the plywood protection board
over the face of the unit.

(12) Remove the plywood protection board.

(13) The unit now is UI]p‘lCl\O(l and ready for
installation.

(14) Save all of the packaging matcual except
the bags of dehydrating agent.  Store all -
of the cartons in order in the wooden
shipping container.

b. Curcxineg. After unpacking the equipment,
thoroughly check it for damage that may have
occurred during shipment. Compare thc packing
slip with the unpacked equipment.

¢. Repacking. If it is necessary to repack the
equipment, repack it in the reverse order of un-
packing (o abovo).

14. Installation of Receiver

Radio Receiver R-96A/SR is designed primarily
for marine use and shipboard installation. "Iy
should be installed at a point as far from salt wate,
spray and moisturc as possible. IHowever, 1t mus
be installed in 2 convenient place from the opers.
tional standpoint, and leads between it and thy
power supply, ground,-antenna, or other connect.
ing units should be kept to a minimum.  All tubeg
are shipped in their sockets; tlicrefore, it is neces.
sary only to check cach one to sce that it 1s firmly
located in its socket. TFigure 7 shows the locatioy
of cach tube on the chassis. Check to sce tha
cach tube is in its proper location.

@. When not used in conjunction with any othey
unit, the receiver can be mounted on top of a desk
or operation table or in a rack. When it is to bg
mounted on a table or desk, the dust cover is used,
Remove the receiver from the dust cover (par. 85)
and carefully st it aside. Place the dust cover
in the desired location, and mark on top of the
desk the location of the four leg projections in each

Figure 7.

p
——— RECTIFIER
T-a L8 JAN=-25Z6GT
ISTR-F
T5 JAN=-BSK7
N/
—— ’
20 I-F
T-9 20 R-F .
JAN-6SKT
T-10 JAN~6SK? T-17 T-18
D
IST I-F DET-AVG—IST A-F
JAN=-B6SK7 JAN=-6SQ7
MIXER -
T . JAN-BSA7  NOISE LIMITER
-T-15 JAN-6HE e
‘ T-16
JAN-65J7 JAN 6547
20 A- F
JAN-25L66GT
6.
TM 878A-8

Radio Receiver R-96 A/SR, tube localion chart.



* weight.

corner of the cover. - These projections have holes
in them so that the desk or table top ean be marked
casily by pencil from the inside of the cover.” If
the table or desk top is metal, drill holes through
the top and firmly bolt the dust cover to it. ~ If
the desk or table top is wood, attach the dust cover
to it with wood screws. After the cover has been
seeured, replace the receiver in it. It is essential
that the receiver he mounted firmly on the desk
to prevent it from moving about and being dam-
aged in the event that the ship pitches or rolls in
heavy seas. The antenna may be connected as
shown in figure 5.

b. When the receiver is used in conjunction
with Radio Transmitter T-83/SR, the transmitter
is mounted on top of the radio recciver. The
receiver dust cover is designed to carry this
Bulkhead mounting brackets, bolts, nuts,
and lockwashers arc included in the spare parts
box of the transmitter. Parts also are available
from this source for securing the transmitter to the
receiver. No shock mounting brackets are neces-
sary for either the transmitter or the receiver.

¢. Tor rack mounting, Radio ‘
R-96A/SR (with dust cover removed) is designed
to fit a standard 19-inch rack. The six bolts
which hold the receiver to the dust cover can be
used for mounting ‘the receiver on the rack.
The recciver should not be removed from its
cabinet if the radiation characteristic is important.

Recceiver -

15, Connections and Interconnections

Radio Recciver R-96A/SR may be used as an
individual receiver, or it may be used in conjunc-
tion with Radio Transmitter T-83/SR. In cither
case, it is necessary to remove the terminal strip
cover plate on the rear of the receiver. The plate
is fastened to the receiver by four Dzus fasteners.
These fasteners can be removed by turning them
onc-hall turn in a counterclockwise direction
with an ordinary screw driver of adequate size.
When the cover plate is removed, access to the
terminal strip, the antenna binding post, and the
power plug is accomplished (fig. 3).

a. It is possible to connect the power plug
without removing the chassis from the dust cover.
This is done by inserting the female socket end
of the power cord in the hole provided on the
Ieft (looking at the receiver from the rear) side
of the receiver. Insert the plug through the
dust cover. It now can be grasped through the
terminal opening in the rear and connceted to the

“male socket located in the top of the chassis.
- See figure 10 for the location of the power socket. .

b. When the receiver is used.as an individual
unit and not in conjunction with the transmitter,
connect the antenna wire to the antenna binding
post located at the rear of the receiver inside the
terminal cover plate. The ground wire should be
connceted to a suitable grounding point, such as a
pipe or ground terminal on board the ship.

RECEIVER TRANSMITTER
. ANT. TRANSF LINK TO XMTR
R-F TANK
1
RELAY
o o CONTACTS
ANT. =
1olo2
J
= J_ GND GND
1 -
|
H \
] INTERCONNECTION
I+~ CABLE
1
3
B+ [sw-4 O REMOTE
m 0 NE STAND=-BY
o SWITCH
AUDIO OUTPUT TRANSF 2 .

TO SPEAKER

—O0—_ ____
o—T

TM 878A-T

Figure 8. Inlerconnections belween Radio Receiver R-96 AISR and Radio Transmilter T-83/SR, schemalic diagram.



¢. When the recciver is used in conjunction with
Radio Transmitter T-83/SR, an 1ntelconncot1ng3
cable between the two units, as shown in figures
4 and 8, must be used. This cable is supplied
with the transmitter as a part of the spare parts
components. It is connected between the receiver
and transmitter and grounds the receiver input
when the transmitter is in operation. It also
allows sidetone operation of the transmitter and
provides conncctions for the use of a remote
speaker. TFigure 8 is a schematic diagram that
illustrates the interconnections between the two
units. The cable connections to the receiver are
indicated in figures 4 and 8. Make sure that all
cable connections are secured firmly to the terminal
board and the antenna binding post.

16. Service upon Receipt of Used or Recondi. .
tioned Equipment

a. Follow the instructions in paragraph 13 fo
uncrating, unpacking, and checking equipment.

b. Check the used or reconditioned equipmeny
for tags or other indications that pertain to changey
in the cquipment. If practical, it is preferable t
have a new veceiver for comparison while thi&
check is being made. If any dnmges in wmng\g
have been madc, note them on' the schematit,
diagram in this manual. Do not change or muti.
late the schematic diagram; this would cause con.’
fusion if the schematic should be used with g
receiver which had not been changed. - Undet
I'CC rulings, no changes are allowed in receivery
intended for shipboard usc.

Section Il. CONTROLS AND TERMINALS

17. Front Panel Controls (ﬁgs 2 and 9)

Control : Function

BAND SWITCI | Sclects the band in which the de-
(SW-1) : sired frequency is located, as
follows*
Position1. 0.135 to 0.260 me.
Position2. 0.260 to0 0.510 me.
Position 3. 1.0 to 3.0 me.
Position 4. 3.0to 6.0 me.
) ] Position 5. 6.0 to 12.0 me.
Ttlnipg control. and | Sclects the desired frequency in
dial the band being used.
DIAL LOCK_-______ Can be used to prevent the fro-
quency from shifting as a result
of vibration after the tuning
: control has been sct.
CRYSTAL-MANUAL | Sclects any onc of the four
switch. (SW-2) erystal-controlled channels (in
the 1.7- to 8.7-me range) or the
MANUAL tuning position.
The proper crystal frequency
is always 550 ke higher than
) i the wanted signal frequency.
B. F. O.-OFF switch | In the extreme counterclockwise
and control . (SW-5 position, turns the bfo off.
and R-20). When the bfo is on, this switch
also regulates the amount of
bfo voltage injection, making
possible the sclection of an
optimum point when receiving
a c-w signal.

10

Control Function

R. F. GAIN control | Varies the r-f- (radio-frequency)
(R-10). sensitivity.

A. F. GAIN control | In the extreme counterclockwisa .
and PWR. OFF position, turns off both plata
switch (R-30 and and filament voltages in tha
SW-8). recciver.  When on, regulatey

the volume of the speaker or

headset. }

A, N. L. OFF-ON | Turns the noise limiter off or on.
switeh (SW=-7). The noise limiter is useful when

interference duc to gas ignition

systems or other types of high
noise peaks make normal recep-
tion difficult.

REG.-SEND  switch | Is provided for use when the re-
(SW-4). ceiver is used with an associated

" transmitter. In the SEND
position, makes the receiver
inoperative but leaves the fila-
ments on, so that the receiver
is ready for instant use. It
also opcrates the transmitter

. control relay.

A. V. C. ON-OFT | Turns the ave circuit on or ofl.
switch (SW-3), '

SPKR.-OFF  switeh | Turns the speaker on or ofl.
(SW-9),

 PHONES jack (J-1)__! Is provided to allow the usc of a

headset, if desired.
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Figure 9. Radio Receiver R-96A/SR, front panel view.
18. Rear Terminal Connections (fig. 3)
Terminal Function Terminal Function

1. (Ground)--co-zno-- Shield and audio return. Fuses F-1 and F-2.___| Main line fuses.
-2 (Audio) ————————— For CXtcrn_a’l, Spca’kcr ?!‘ handset Antenna terminal . ____ Connects antenna lead to first r-f
‘ on associated transmitter. transformer switch wafer SW-
3 and 4. (Stand-by)--- Control leads to antenna relay 1A.

~on associated  transmitter.
Shorted on SEND position of
switch SW—4.

Section Ill. OPERATION UNDER USUAL CONDITIONS

19. Starting Procedure

@, PrELIMINARY. Scb the front pancl controls

as Tollows:

Control Position
B.F O-OFF oo~ OFF
CRT. GAIN e e \Ta\mlum clockwise posi-
‘ ‘ tion,

'A. T GAIN-PWR.OFF_____. OT'F.
AN L OIF-ON_ oo OTT.
REC.-SEND. e REC.
A V.C.ON-OFF. oo OFFT.

SPKR.-OFF._____.. - SPKR. (on).

b. StarriNg. Turn on the receiver by turning
the A. . GAIN-PWR. OFF control clockwise,

advancing it to approximately midscale position.
The pilot light will light and, after several seconds,
noise or signals will be hcfud in the speaker. If
the receiver does not operate, sce p:uafflﬂph 45
(equipment performance checklist).

20. Radiophone Reception

a. Set the BAND SWITCH to the band which
covers the frequency of the signal to be received.
Do this by rotating the band switch knob until
the indicator points to the number corr esponding
to the desired band on the tuning dial (par. 17).

b. Unlock the dial by operating the DIAL
LOCK lever.

11




- prevail.

¢. Tune the receiver. to the fJ equency desired

in the sclected band by rotating the tuning knob -

until the indicator shows the proper {frequency on
the calibrated dial. ‘
d. Tf the desired signal is subject to objectionable
fudmg, turn the A. V. C. ON-OFT switch to ON.
/ Turn” the A. N. L. OFF-ON to ON if h-f
(hwh frequency) noise due to ignition interference,
etc., is present.

f. If headset operation is desired, turn the
SPKR.-OFT switch to OFF and insert Lhc headset
plug in the PHONES jack.

- g. The receiver can be silenced by turning thc
REC.-SEND switch to SEND. This allows the
receiver to be ready for instant serviee without
“having any noise present in the speaker or headsct.
Switching the REC.-SEND switch to the REC.
position instantly places the receiver in operation.

h. When crystal operation of the h-f oscillator is

desired, a crystal 550 ke higher than the desired

signal frequency is inserted into any of the four -

jacks marked XTAL 1 through XTAL 4 (figs. 10

CRYSTAL-MANUAL switch

" (CRYSTAL-1, 2

Up to four Crystal Units CR-18/U may
receiver.  Setting - the
(SW-2) to the
posmon on the front panc]

, 3, or 4) will cause the h-f oscils
lator to operate at the erystal frequency. The
signal frequency must be recorded on the channe]
chart. Crystal operation may be used for c-w
reception.

and 37).
be utilized in this

corresponding-

21. Code Reception

~ For reception of c-w signals, turn the B. F. O~
OFF switch clockwise to its” ON position and
adjust for satisfactory reception. The other cons
trols serve the same function during code reception
as they do for radiophone reception (par. 20).

22. Stopping Procedure

Turn the recciver off by rotating the A. F.
GAIN-PWR. OFF control to its extreme counter-
clockwise position.

Section IV. OPERATION UNDER UNUSUAL CONDITIONS

23. General

a. The operation of Radio Receiver R-96A/SR
‘may be difficult in regions where extreme cold,
heat, humidity and moisture, and sand conditions
In the followirg par ‘wraphs instructions
arc given on procedures for minimizing the effcets
‘of these unusual operating conditions.

b. The same checks should be made as are made
in paragraphs 32 and 45,

24. Operation in Arctic Climates

Subzero temperatures and climatic conditions
associated with cold weather affect the cfficient
* operation of the cquipment.
precautions for operation under such adverse
conditions follow:

. Handle the equipment carcfully.

b. Keep the equipment warm and dry. If the
set is not in a heated inclosure, construct an
insulated box for the set. Keep resistor heaters
(if supplied) turned on, provided this does not
overtax the power source. If this method is
impractical, turn A. T. GAIN-PWR. OFF clock-
wise until SW-8 closes (clicks). Keep the fila-
ments of vacuum tubes lighted constantly by

12

ssource.

Instructions and

luwmw the REC.-SEND switch in the SEND
position when the equipment is not in opuatloﬂ
also provided this does not overtax the power
The latter method is disadvantageous,
since tube life will be shortened.

¢. Wear a knitted woolen cap over the carpicces
when operating in the open air with headsets that
do not have rubber carpicces. TFrequently, when
headsets without rubber carpicces arce worn, the
edges of the cars may freeze without the operator
being conscious of it. Never flex rubber carcaps,
beeause this may render them useless. I water
gets into the headset recciver, or if moisture con-
denses within it, the water may freeze and impede
the actuation of the diaphvagm. When this hap-
pens, remove the bakelite cap and remove the ice
and moisture from the receiver.

d. When equipment which has been exposed to
the cold is brought into a warm room, it will start
to sweat and will continue 1o do so until it reaches
room temperature. When the equipment <has
reached room temperature, dry it thoroughly.
This condition also arises when equipment warms
up during the day after exposure during a qud
night, :



25. Operation in Tropical Climates

When it is necessary to operate this receiver in
tropical climates, where excessive heat can cause
equipment failure, special care is required insofar
as placement is concerned. The receiver should
always be kept in an inclosure where the direct
rays of the sun do not reach it.  Power lines should
not be run along the deck. If it is absolutely
necessary to have the receiver in-the open, extreme
care must be observed to prevent the operator
from burning himself on the metal case. When
land-based and operated in tr: oplml climates, radio
equipment may be installed in tents, huts, or,
when necessary, in underground du"outs When
installed below ground and frequently when set
up in swampy areas, moisture conditions are more
acute than normal in the tropics. Ventilation
usually is very poor, and the high relative humidity
causcs condensation of moisture on the equipment
whenever the temperature of the equipment be
comes lower than the ambient air temperature.
To minimize this action, place lizhted electric
bulbs in the cabinet. If the set is rack mounted,
place the bulbs under the equipment.

96. Operation in Desert Climates

This receiver is not likely to be opomted under
desert conditions, because it is a marine receiver.
In the event that it is, however, observe the follow-

ing precautions.

a. Conditions similar to those encountered in
tropical climates often prevail in desert arcas,
Use the same measures to insure proper operation

-of the equipment.

b.. The main problem which arises with equip-
ment operation in desert arcas is the large amount
of sand or dust and dirt which enters the moving
parts of the equipment, such as varinble capacitors
and dial drive mechanisms.  The ideal preventive
precaution is to house the equipment in a dust-
prool shelter. Since, however, such a building
seldom is available and would require air con-
ditioning, the next best precaution is to make the
building in which the equipment is located as
dustproof as possible with available materials.
Hang wet sacking over the windows and doors,
cover the inside walls with heavy paper, and
secure the side walls of tents with sand to prevent
their flapping in the wind.

¢. Never tie power cords, signal cords, or other

wiring conneetions to cither the inside or the out-

side of tents. Desert areas are subject to sudden
wind squalls which may jerk the connections loose
or break the lines.

d. Take care to keep the equipment as frec from
dust as possible. Make frequent preventive
maintenance checks (par. 32). Pay particular
attention to the condition of the lubrication of the
cquipment. . JExcessive amounts of dust, sand, or
dirt that come into contact with oil and grease
result in grit, which will damage the equipment.

13




CHAPTER 3
ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section . ORGANIZATIONAL TOOLS AND MATERIALS

27. Tools and Materials Issued for Use With
Radio Receiver R—-96 A /SR

No tools or materials for maintenance purposes
are supplied with the radio receiver. However,
each ship’s radio operator may draw maintenance
materials, such as cleaning cloth, carbon tetra-
chloride, ete., from ship’s suppiy. A marine oper-
ators tool kit, for minor repair and maintenance
purposes, may be issued at the Port of Embarka-

tion Signal Supply Shop. Ordinarily, only plug-in

items, such as tubes, are changed by the using
organization.

98. Special Tools

Two special Allen wrenches are fastened to the
receiver by elips (on the shield wall near tube V-5
and transformer T-17); they can be used whey
working on the dial drive assembly or when re.
moving the knobs from their respective shafts,
No other special tools are required to maintaily

Radio Receiver R-96A/SR.

Section Il. PREVENTIVE MAINTENANCE SERVICES

29. Definition of Preventive Maintenance

PM  (preventive maintenance) is work per-
formed on equipment (usually when the equip-
ment is not in use) to keep it in such good working
order that break-downs and needless interruptions
in service will be kept to a minimum. PM differs
from trouble shooting and repair since its objeet
is to prevent certain troubles from occurring.
For further information on PM techniques, refer
to TB SIG 178.

Note. Operations described in this section are organi-
zational maintenance. See TM 38-650.

30. General Preventive Maintenance Tech-
niques

a. Use No. 0000 sandpaper to remove corrosion.
b. Use a clean, dry, lint-free cloth or a dry
brush for cleaning.

(1) If necessary, except for electrical con-
tacts, moisten the cloth or brush with
Solvent, dry-cleaning (SD); then wipe
the parts dry with a cloth.
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Caution: Under no circumstancey
will gasoline be used for cleaning
purposes.

(2) Clean electrical contacts with a cloth
moistened with carbon l,ull'zl('hlm'i(l(\;
then wipe them dry with a dry cloth.

¢. It available, dry compressed air may bg
used at a line pressure not o.\'('('(-(ling.(i() poundg
per square inch to remove dust from m.:u-(-(\ssil)lo
mechanical dam

places; be careful, however, or
age from the air blast may result. ) .

d. For further information on I M Lv(:lmnqum,
refer to TB SIG 178.

31. Preventive Maintenance Checklists
The checklists which follow (par. 32) show (},
maintain the equipment, so ”1:11,

operator how to et m g
trouble shooting and repair Wi DO TeC uced to g
minimum. They indicate what to check, whep to

how to check, and the precautions whicl,
taken before, during, and after chockip,

. . &5
The checklists are, in mogt ¢

check,
should be
the equipment. : ases,
solf—('xplunnlory;:md the operations and lu('hniqlu-s
do not require lengthy explanations,
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Figure 10. Radio Receiver R-96A/SE, lop view showing typical PM items.

39. Preventive Maintenance Checklist for Radio Receiver R-96A /SR

| a. BExrurior (fig. 2).

oo ‘When
No. What fo check ch};((:k* How to check Precautions
R Cabinet-— - W Inspect inside and outside of cabinet. Check panel screws,
pilot lamp, control knobs, and switches for loose mount-
| ings.
D (‘heck all conneetions.

D Clean cabinet with a dry clean cloth.
1 w Use compressed air to blow out accumulat
Repaint seratehed, rusted, and chipped surfaces (par. 40).
A% Tighten loose mounting bolts, screws, knobs, and connec-
tions.
ORI ckes s s W Examine jack for loose mounting nut, dirty contacts, and
improper spring tension. To remove dirt, use a brush
and carbon tetrachloride. To remove corrosion, use
crocus cloth and then a clean cloth. Increase spring
and try the action of the jack

ed dirt and dust.

tension, when necessary,
after each adjustment.
Keep soldered connections intact.
W Inspecet fuse caps for evidence of burning
inspect fuse clips for accumulation of dirt and loss

SUIEHses b _ s , charring, and cor-

rosion;
of tension.

* D—daily; W—weekly; M-—monthly.
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Item What to check th(1)0n How to check Precauti
No. check* g recautions
AL Zi) L AR paphet i s AN e o
Increase the tension of fuse clips (when necessary) by press-
ing sides closer together. Use pliers, if necessary. Clean
fuse ends and elips with emery cloth. Wipe with clean s
cloth. Throw away all blown fuses.
M —
b. InTERIOR (figs. 10 and 11).
e BSS

1 | Capacitors_._.| M Inspect fixed capacitors for signs of discoloration, leaks, | Turn all power off,
bulges, dirt, corrosion, loose mountings, and loose con-
nections.

Inspect plates of variable capacitors for dirt, dust, and lint.
Iixamine the movable set of plates for signs of damage of
misalinement that would cause them to touch the fixed
plates during tuning.
Tighten loose terminals, mountings, and connections on | Be careful not to break the
capacitors, when necessary. bushings or damage the
gasket.
Clean cases of fixed capacitors, insulated bushings, and dirty | Dust, if present, may
and corroded connections. cause arecing. :
The cases and bushings usually can be cleaned with a dry
cloth. If deposits of dirt are hard to remove, moisten
cloth in solvent (SD).
Clean plates of variable capacitors with a small brush or pipe
cleaner; remove all dust and lint. Lubricate as instructed
in paragraph 34.

2 | Resistors. M Inspect coating of vitreous-enameled resistors for signs of | Do not attempt to 1,ove
cracks and chipping, especially at ends. Examine the resistors - with | pigtail
bodies of all types of resistors for blistering, discoloration, connections; the ‘con-
and other signs of extreme overheating. Inspect leads nections may break at
and all other connections for corrosion, dirt, dust, loose- “1_0 point  whepg the
ness, and broken strands in connecting wires. Check wires enter the body of
security of all mountings. f,he. .l‘(.}SlHtor' Such  de-

. ; f :gl';zg::‘(i-t,be "epaireq
Tighten resistor connections and mountings, if necessary- - L \ri';l‘;LlriO;l mtilvml‘:le ]0()5();
connections or d;];the
the body. a8e
Clean carbon resistors with a small brush. D
Wipe vitreous-enameled resistors with a d”f glon: funp-
en cloth with solvent (SD) if deposits of dirt are .unusually
hard to remove. Resistors with discolored bodies cannot
be cleaned. Discoloration may indicate trouble, probably
circuit trouble due to overloading and overheating.
3 | Tubes  and M Inspect glass and metal envelopes for accumulation of dirt Be careful when removyine
Sockets. and corrosion. Replace tubes which have loose envelopes. tubes from their SOcket:

16

*D—Daily; W—Weekly; M—Monthly.

Inspect firmness of tubes in sockets when tubes are
removed.

Clean tubes when necessary.
cloth to remove dust and dirt from glass and metal

Use a clean, lint-free, dry

envelopes.
If sockets and contacts are accessible, use fine sandpaper to
remove corrosion, oxidation, and dirt.  Wipe off moisture

with a clean dry cloth.

J P j
Never jar a warm tube
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Figure 11. Radio Receiver R=96A/SR, boltom view showing typical PM items.

Section Iil. LUBRICATION

Note. A lubrication order has not been issued for Radio Receiver R-96A/SR.

33. Recommended Lubricants and Cleaner
Symbol Standard nomenclalure
PI-Special_._. Oil, lubricating, preservative, special.
GL_. 5 Girease, lubricating, special.

SD_ - Solvent, dry-cleaning.

34. Lubrication Instructions

a. The location of the points requiring lubrica-
tion and the type of lubricant to be used are
shown in figures 12, 13, and 14. Lubrication is
not required at any point not included in these
illustrations. The recommended lubricants are
suitable for all temperatures at which the receiver
normally is operated.

b. Lubricate the equipment before storing it.
Inspect and lubricate it again, if necessary, before
putting it into operation after a period of storage.
During a period of normal operation, lubricate
the equipment at 3-month intervals. This time
interval is based upon a normal usage of approxi-
mately 8 hours daily. Lengthen or shorten the
interval according to actual operating conditions.

¢. When lubricants are to be applied, use
solvent (SD) to clean thoroughly the point to be
lubricated and all other parts affected; dry with a
lint-free cloth.

d. Apply all lubricants very sparingly. Use
only 1 drop at each lubrication point when oil

17
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Figure 12. Lubrication of shafts, top view.

(PL-Special) is specified. Apply a thin coat of
grease (GL) at points where grease is specified.

e. After the lubricant has been applied, rotate
each affected control shaft (figs. 12 and 14)
through at least two complete rotations to dis-
tribute the lubricant evenly.

/. Remove excess lubricant.

35. Cleaning and Lubricating Dial Drive

It is necessary to remove the chassis and front
panel from the dust cover in order to lubricate the
dial drive mechanism. The dial drive is located on
the top of the r-f chassis. Clean the dial drive
thoroughly with solvent (SD) before attempting
relubrication. For location of the dial drive, see
figure 12. After the dial drive gears have been
thoroughly cleaned (fig. 13), lubricate them with

orease (GL) and oil their shaft ends with oi]
(PL-Special).
36. Parts Lubricated by Manufacturer

All of the points indicated in the lul)rj(-,a“()Il
charts have been lubricated at the factory by thy,

marntu facturer.

37. Changes in Lubricants

This equipment requires no changes in luby
cants because of climatic changes, unlegg speci
fically authorized by the field commandep, =

38. Lubrication Under Unusual Conditions

No special lubrication instructions ordingrily

are necessary under unusual conditiong: fOllm"\,
. . Y

the procedure outlined in paragraphs 34 and 35

Section V. WEATHERPROOFING

39. Weatherproofing

a. GeNErAL. Signal Corps equipment requires
special treatment and maintenance when operated
under severe climatic conditions such as prevail

18

in tropical, arctic, and desert regions, Fungug
5 A t=}
growth, insects, dust, corrosion, salt spray, ex
. . ) g
cessive moisture, and extreme temperatureg are

harmful to most materials.
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Figure 13. Radio Receiver R-96A[SR, lubrication of dial drive.

b. TROPICAL MAINTENANCE. A special mois-
tureproofing and fungiproofing treatment has been
devised which, if properly applied, provides a
reasonable degree of protection. This treatment
is explained fully in TB SIG 13 and TB SIG 72.

¢. WinTER MAINTENANCE. Special precautions
necessary to prevent poor performance or total
operational failure of equipment in extremely low
temperatures are explained fully in TB SIG 66.

d. DEsErT MAINTENANCE. Special precautions
necessary to prevent equipment failure in areas
subject to oxtremely high temperatures, low hu-
midity, and excessive sand and dust are explained
fully in TB SIG 75.

¢. Lusricarion. The effects of extreme cold
and heat on materials and lubricants are explained
in TB SIG 69. Observe all precautions outlined
in TB SIG 69 and pay strict attention to all appli-
cable lubrication orders when operating equipment
under conditions of extreme cold or heat.  Refer to
paragraphs 34, 35, and 38 for instructions.

40. Rustproofing and Painting

a. When the finish on the case has been badly
scarred or damaged, rust and corrosion can be
prevented by touching up bared surfaces. Use
No. 00 or No. 000 sandpaper to clean the surface
down to the bare metal; obtain a bright smooth
finish.

Caution: Do mnot use steel wool. Minute
particles frequently enter the case and cause
harmful internal shorting or grounding of circuits.

b. When a touch-up job is necessary, apply
paint with a small brush. When numerous scars
and scratches warrant complete repainting, re-
move the chassis and spray paint over the entire
case. Remove rust from the case by cleaning
corroded metal with solvent (SD). In severe
cases it may be necessary to use solvent (SD) to
soften the rust and sandpaper to complete the
preparation for painting. Paint used will be
authorized and consistent with existing regula-
tions. See TM 9-2851.

Section V. TROUBLE SHOOTING ON_ORGANIZATIONAL MAINTENANCE LEVEL

41. Scope

a. No matter how well equipment is designed
and manufactured, faults occur in service. When
such faults oceur, the repairman must locate and
correct them as rapidly as possible. The trouble

shooting and repair work that can be performed
at the organizational maintenance level (operators
and repairmen) is necessarily limited in scope by
the tools, test equipment, and replaceable parts
issued and by the existing tactical situation.
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Accordingly, trouble shooting is based on the (1) Improperly connected power cable.
performance of the equipment and the use of the (2) Worn, broken, or disconnected cords
senses in determining such troubles as burned-out plugs. ;
tubes, cracked insulators, blown fuses, ete. (pars. (3) Burned-out fuses. e
42 through 45). Tubes may be checked by substi- (4) Bad roceive-send or ‘])0\\}01\ swm]) .
tuting the spares, one at a time. (5) Wires broken l)ccaus(i i

b. The following paragraphs in this section help tiom. Brok(m‘ conn[col,lﬁn? to the tubag
in determining which of the components, such as sockets, Plllé%'sr‘ USR] (‘0111])011(‘,msj
a tube or a fuse, are at fault and in localizing the (6) Defective t,}nlms.
fault to the exact defective item. (7) Inactive ((111‘1‘}’. or cracked) crysga].

* (8) Dirty band switch.

42. Visual Inspection 9) Defective solder connections,

a. Through visual inspection alone, the operator 5. When failure is encountered and the cause ig

not imi

frequently may discover the source of trouble.
above

Failure of this equipment to operate properly
usually will be caused by one or more of the
following faults:
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system.

detailed examination of the component, part

mediately apparent, check as m

. : s any of the
1tems as 1s practic

able before stapt;
¢ ¢ hl.n.lt,mg aQ

- i 4 S of the
Check the following:
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(1) Secureness of the power and control
cables. '

(2) Lighting of tube filaments. In some
tubes the filaments cannot be seen.
Check these types of tubes by carefully
touching them to see if they are warm or
hot.

Note. Tube filaments are series operated,
hence, an open filament in one tube will prevent
all others from lighting. Use an ohmmeter to
test tube filaments for continuity in the absence
of a tube checker.

(3) Examine for burned insulation, badly
charred resistors, abnormal wax leakage,
and discoloration of apparatus or wire due
to extreme heat.

(4) Examine for bare wires touching the
chassis or touching other bare wires.
Note. These symptoms may have been caused

by a trouble previously repaired and serve only as
a guide. In general, confine examination to parts
readily visible with only the covers removed.

¢. Visually inspect the antenna for obvious
abnormalities. Check the insulators for salt
deposits.

d. Be sure that the labels on the tubes in the various
sockets correspond to the correct tube mumbers for
these positions @s g??b‘éﬂ an the manual (figs. 10 and
3/). Replace or interchange any tubes which
have the wrong numbers. Inspect for loose tube
sockets or loose socket connections.

¢. Inspect the fuses and check carefully for
short circuits whenever a receiver with a blown
fuse is found.

f. Inspect the dial assembly for bent gears or
nﬁssing toeth. See that the dial works freely and
that the tuning capacitor gang turns in conjunc-
tion with the dial drive assembly. Inspect for
bent plates in the tuning capacitor gang. Use
extreme care in straightening bent capacitor
plates. If the tuning capacitor gang or dial
assembly is corroded or bent beyond repair, re-
place it with a new unit. ~

g. Inspect the power socket and power cord.
Replace missing parts, if possible; replace socket
and cord if cord insulation is broken or socket
prongs are broken.

h. Inspect for loose or missing screws.  Replace
missing screws with screws of the same size and
thread. Tighten loose screws and nuts. - Do not
mistake adjustment screws for securing screws.
The locations of alinement or adjustment screws
can be found in figures 36 and 37.

43. Sectionalization and Localization of
Trouble

The first step in servicing a defective radio set
is to sectionalize the fault. Sectionalization means
tracing the fault to the major component or circwit
responsible for the abnormal operation of the set.
The second step is to localize the fault. Localiza-
tion means tracing the fault to the defective part
responsible for the abnormal condition. Some
faults such as burned-out resistors, r-f arcing, and
shorted transformers can often be located by sight
(par. 42), smell, and hearing. The majority of
faults, however, must be localized by -checking
voltage and resistance.

a. Careful observation of the performance of the
radio receiver on the various bands and while
operating the various controls may sectionalize the
fault to a particular stage or circuit. Paragraph
45, equipment performance checklist, shows nor-
mal operating indications. A voltage check may
indicate whether or not the r-f and i-f stages are
functioning,

b. Paragraphs 72 through 88 describe the
method of localizing faults within the individual
stages. These paragraphs are accompanied by a
trouble-shooting chart which lists abnormal symp-
toms and their probable causes. The chart also
gives the procedure for determining which of the
probable locations of the fault is the exact one.
In addition, there is a drawing (fig. 32) which
shows the normal resistances and voltages at each
socket pin connection.

¢. Operate the radio set and observe its perform-
ance. See the equipment performance checklist
(par. 45) for normal operating conditions.

d. 1f the entire radio set is dead, the trouble
may be in the power source or the wiring between
the power source and the set.

¢. Check the fuses at an early stage in trouble
shooting. Do not continue to burn out fuses
before looking elsewhere to determine the basic
source of the trouble.

f. If one receiver exhibits unsatisfactory per-
formance, showing items such as excessive noise,
howling, or weak signals, replace it with a good
receiver. If the trouble disappears, the replaced
receiver is defective. If the trouble persists, the
trouble is not in the receiver but is either in the
ship or is due to conditions external to the ship.

g. Remove the antenna from the antenna post.
If the symptoms persist, the trouble is in the in-
stallation or the ship. If the removal of the an-
tenna causes the symptoms to become less pro-
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nounced or to disappear entirely, the trouble is in
the antenna or is external to the ship.

44, Trouble Shooting by Using Equipment
Performance Checklist

@. GENERAL.  The equipment performance

checklist (par. 45) will help the operator to deter-

mine whether the receiver is operating properly.

The list gives the item to be cheeked, the condi-

tions under which the item is checked, the normal -

indications and tolerances of correct operation,
and the corrective measures the operator can take.
To use this list, follow the items given in numerical
sequence.

b. Action-or Conbrrion. For some items, the
information given in the action or condition
column consists of the setting of various switches
and controls under which the item is to be checked
For other items, it represents an action that must
be taken to check the normal indication given in
the normal indications column.

¢. NormaL InproaTions. The normal indica-

tions listed include the visible and audible signs -

that the operator should perceive when he checks
the items. If the indications are not normal, the

operator must apply the recommended corrective
measures. ’

familiar with the operation of the recciver, thy

d. Corrmerive Mzuasurus.  The corrective
measures listed are those the operator can maka
without turning in the equipment for majm.- xen
pairs. A reference in the table to chapter 6 m.di\
cates that the trouble cannot be corrected during
operation and that trouble shooting by an expers
icnced repairman is called for. If the set is com
pletely inoperative and the recommended corTec:
tive measures do not yicld results, trouble shoot}n&
is necessary. However, if the tacti.cnl .sibuatlol\
requires that communication be mqmtmncd ang
if the set is not completely inoperative, the oper
ator must maintain the set in operation as long
as it is possible to do so.

¢. Trems 1 Turoucu 11.  Items 1 through 1)
should be checked each time.the equipment is puy,
into opecration.

£. Irems 12 TarouGH 22. The operator shoulq

{amiliarize himself with the operation of thy

equipment so that he knows the chardctcristicg of
its reception of mormal signals. By becoming
operator will know the normal position of thy
R. T. GAIN and A. F. GAIN c:ontrols. This wil]
aid in an approximato detcrmmutio.n of the sen.
sitivity and amplification of the reeciver.

g. Itmm 23. Ttem 23 is chocked whenever the receiver is taken out of operation. *Any abnormal indif
cations at this time probably are caused by trouble in the sct and should be correceted before the nexy,

expected period of operation.

45. Equipment Performance Checklist

Normal indications Correetive measures

—.—_—————'—‘"—-_———_—_—.__——_\\x‘

IIEIL(;H Item Action or condition
- P 1| Antenna. Lead-in wire connected to an-
tenna binding post.
R .
B 2-| Line cord. Linc cord inserted into chassis
’ conncetor and into socket of
P 115-volt, 50- to 60-cycle a-¢
source or 115-volt d-c
A source.
R 3 | CRYSTAL MAN- | Set at MANUAL position.
UAL switch. :
A . -
T. 4 | B. F. O.-OFF switch.| Set fully ‘counterclockwise to
OFF position. :
(0] 5 | R. F. GAIN control.| Set fully clockwise.
6 | A. F. GAIN-PWR. | Set fully counterclockwise t0
R OFTF control. PWR. OFF position.
7| A. N. L. OFF-ON | Set at OFT position.
Y switch. .
8 | REC.-SEND switeh_| Set at REC. position.
9 | A.V.C.ON-OFF.__| Sctat ON position_...-------
switch. o
10 | SPKR.-OFF switch_| Set at SPKR. (on) position---
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Item

Action or condition

Normal indications

Turn clockwise until white dot
on knob is approximately
midscale.

No. Item
S [ 11 | A. F. GAIN-PWR.
OFT control.
- )
A
R
T
E | 12 | Tuning control_._.__
- Q
)
13 | BAND SWITCH.. ..
I
P | 14 | CRYSTAL - MAN-
UAL switeh.
M
E
B
Q
U
I
P
M
E
N .
T |15 | B. F. 0.-OFI" con-
trol,
P
E
R
r
(0]
R
M
Al 16| R. F. GAIN con-
N trol.
C
E
17 | A. I. GAIN-PWR.
OFT control.
18 { A. N. L. OFF-ON
switch.
19 | REC.-SEND switch.
20 | A. V. C. ON-OFF
switch.
21 SI’I(R.-OFF switeh_ -
22 | PHONELS jack._--._
23 | A. F. GAIN-PWR.

OFF control.

Sct BAND SWITCH at any
desired position. Tune
across entire band by rotat-
ing main tuning control.

Cheek cach of the tuning
ranges. Use procedure giv-
en in item 12 above.

Turn to MANUAL position_-

Turn to CRYSTAL position

Turn switch back to MAN-
UAL.

Turn control clockwise until
white dot on knob is ap-
proximately midscale. Tune
in a c-w carrier.

Vary the B. T, 0.-OFF con-
trol sctting. .

After check, rotate B. T. O.-
OFTF control fully counter-
clockwise to OTFF position.

Tune in any station by ro-
tating main tuning control.
Then rotate R. F. GAIN
control in either direction.

Totate control in either di-
rection.

Turn switch to ON position.

Switeh to SEND position.
(When check is completed,
return to REC. position.)

Switeh to OFF position.

Switch to OFF position.

Insert headset plug into
PHONES jack. (Remove
_headset and return SPKR.-
OFF switch to on (SPKR.)
position.)

Pilot lamp lights- - -~ -~

After several scconds, 2
rushing noise is heard
in speaker or headset.

e
Signals heard in loud-

speaker.

Signals should be heard
at various frequencics

on the dial.

Signal should be heard at
only one point on the
dial when the dial is
rotated to a frequency
550 kebelow the crystal

frequency.

Beat-frequency audio sig-
nal is heard in loud-

speaker.
Quality of bfo signal
varies.
Strength of signal in-

creases or decreascs.

Strength of signal in-
creases or decreases.
Noise peaks, if present,
are reduced in ampli--

“tude.
No sound is heard in
speaker.

Strength of signal may
increase.  Fading is
usually more apparent.

No sound is heard in
speaker.

Signals are
headset.

heard in

Corrective measures

Check screw-in fuses at
rear of receiver.

Check line cord.

If rushing noise is heard
and pilot lamp is not on,
check pilot lamp.

Check tubes.

“If signals arc not ob-

tained, or if they are
weak, ~ check antenna
connccetion.

Check tubes.

Check oscillator tube V—4.

Check bfo tube V=7.

Check bfo tube V-7.

Refer to chapter 6.

Refer to chapter G.

Refer to chapter 6.

Refer to chapter 6.

Refer to chapter 6.

Refer to chapter 6.

Check headset cord and
plug.

Rotate control fully counter-
clockwise to PWR. OFF

position.

Pilot lamp goes out. No
noise or signals are
heard in loudspeaker.

Check switch SW-8.

ol w
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CHAPTER 4
AUXILIARY EQUIPMENT

46. Radio Transmitter T-83/SR

a. Radio Transmitter T-83/SR is a 50-watt
telephone and telegraph marine radio transmitter.
Either c¢-w or phone transmission is available on
any of five preset channels in the frequency range
between 1,700 and 8,700 ke.  Three separate units
house the entire transmitter installation (fig. 15).
Provisions are made for remote control operation
of the radio transmitter.

b. The transmitter is designed for operation
from a 115-volt, 50- to 60-cycle a-¢ power source,
and requires approximately 460 watts for radio-
telephony or 390 watts for telegraphy. It usually
is mounted on top of Radio Receiver R—96A/SR
(par. 14).

i N

47. Common Operation of Radio Receiver R

96A /SR and Radio Transmitter T—33/SR

a. A single antenna is used for bloth the receive,
and transmitter. The u,nt,cmm. 18 connected t,
the antenna terminal on top of l;]w transmige,,
The interconnecting cable (f'“rf- 4) lf“llffml Imt\v(\(\l'
the receiver and Lmn‘srnxtt,(-r.l Chis  cable &
shipped with the Lx-zmsmll,t‘(‘,‘r. The f'n}).lo has ](\'“"1.
inside of it to bring the received audio signal to the
handset receiver unit, to ('r()llnl('cl"lho “'“"‘Smil»h(\l.
antenna (switched by the switching relay insiq,
of the transmitter) to the recetver, and to disah),,
receiver reception and operate the antenng relay,
from the front panel of the receiver (by meang of
the REC.-SEND switch).

b. For further information on Radio Trang.
mitter T-83/SR, refer to TM 11-837.

TM 878A-23 |

Figure 15. Componenls of Radio Transmitter T-83/SK.
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CHAPTER 5
THEORY OF RADIO RECEIVER R-96A/SR

48. Introduction

a. It is an established fact that the more a re-
pairman understands about a piece of equipment
and how it functiong, the more casily he will be
able to locate and repair any trouble arising in it.
This is especially true of highly complex equip-
ment. It is for this reason that a section on the
complete theory of the equipment is included in
this manual. Trouble shooting, repair, and other
maintenance data are included in subsequent
chapters.

b. Radio Receiver R-96A/SR is of the super-
heterodyne type. It uses two stages of r-f and two
stages of i-f amplification. It is capable of receiv-
ing and detecting a-m, c-w, mew, and icw signals.
The frequency ranges are from 135 to 510 ke and
1 to 12 me. In addition, there are provisions for
crystal control of the oscillator for four frequencies
in the range from 1,700 to 8,700 ke.

Note. Information on the function of each component
is given in the identification table of parts (app. IT).

49. Block Diagram (fig. 16)

a. The signal from the antenna is coupled to
the first v-f amplifier (V-1). After amplification in
this stage, the signal is applied to the grid of the
second r-f amplifier (V-2). These stages are de-
signed to give not only signal amplification but also
maximum off-channel selectivity and image rejec-
tion ratios. From V-2 (the second r-f amplifier),
the signal goes into the mixer (V-3) grid, where it
is combined with the r-f signals from the h-f
oscillator, V-4. This oscillator is set to a frequency
550 ke higher than the signal received by the r-f
stages. The combination of the selected incoming
signal and that of the h-f oscillator produces the
difference beat of the two signals (550 ke) in the
output of the mixer. Since the i-f amplifier
circuits are tuned to 550 ke, the selected signals are

886780-—50——3

further amplified by the first and second i-f
stages (V=5 and V-6).

b. After the second i-f stage, the amplified
signal is sent to the diode detector (first half of
V-8), where it is demodulated and fed into the
first a-f (audio-frequency) amplifier (second half
of V=8). From there the signal is coupled to the
second a-f amplifier (V-10). Between the de-
tector and first a-f amplifier, a noise limiter (V-9)
may be switched into the circuit to reduce static
pulses or other types of pulse-type -electrical
disturbance which might cause excessive noise in
the headset or speaker. At the output of the
second a-f amplifier, either a speaker or headset,
or both, may be used to listen to the audio signals.

¢. In order to accomplish ave action, a small
amount of d-¢ voltage from the detector load is
fed back to the grids of the r-f stages, the mixer
stage, and the first i-f stage. This voltage varies
the gain of those stages in inverse proportion to
the signal strength of the incoming signal. Thus,
when the incoming signal is strong, there is a
greater voltage across the detector load, which,
through ave action, biases the grids of the ave
controlled tubes and reduces their amplification.
When a weaker signal is received, there is less
voltage on the ave controlled tubes, which allows
them to further amplify the signal.

d. In order to hear the c-w signals, a beat-
frequency oscillator (V-7) is used. It generates a
signal that is combined with the incoming i-f
signal in the second i-f stage (V-6), and these two
combined signals then are detected, producing a
beat note that is in the a-f range. This audio note
is further amplified by the a-f amplifiers. The
receiver operates from either 115 volts ac (50 to
60 cycles) or 115 volts de by use of a half-wave
rectifier (V-11). The chassis power line socket
is polarized to aid in correct connection for d-c
operation.
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|—» TO SPEAKER
|—» OR HEADSET

AVG LINE
Y 3
‘ | shtiuieridudeheie TEE winnbnhatahmbuie
IST R-F 2D R-F MIXER I1ST 1-F 2D 1=-F ., | DET-AVC 1 Vst A-F ! 2D A-F
. ' \ |
» i 1
V=L v-2 v-3 V-5 v-6 L Ypv-s L lpv-s v-10
JAN=-BSK? L JAN-6SKT JAN-6SAT JAN-GSKT JAN-6SK7 1p0an-6507 | V5 0aN-6507 | JAN-25L6
----- T ——3 "~
N
O——>
H-F 0SC 8FO NOISE. POWER
RECTIFIER
v-4 V7 LIMITER £C
v-9 v-ul
JAN-6SJ7 JAN-6547 JAN-6HG6 JAN-2526

Figure 16, Radio Receiver R-95A[SR, block diagram.
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- tuning capacitors.

“antenna transformer.
“the r-f stage through ave decoupling resistor R-3.

_vary the gain of the r-f stages.

50. R-f Amplifiers (figs. 17 and 40)

a. Since the r-f amplifiers are designed to cover
well-separated frequencies, it ‘is necessary to
use 8 band switching arrangement. 'The BAND
SWITCH is a nine-gang switch (SW-1) that
switches to five positions; the band 5 position is
shown in figure 17. To see all band switch posi-
tions, refer to the complete schematic diagram,
figure 40. Note that the secondary of the input
transformer of cach r-f stage is tuned. At the
input terminals of the antenna transformer (T-1),
there is a neon bulb (I8-2) which acts as a static

“drain to prevent damage to the antenna trans-

former. Neon tube E-2 grounds any excessive
voltage which might appear on the antenna, due
either to lightning flashes in the immediate vicin-
ity or to excessive signal, by ionizing and allowing
the excess charge to flow to ground. The second-

ary of the antenna transformer is tuned by

variable capacitor C-10, one scction of the ganged
T'o make capacitor C-10 track
properly, the h-f end is adjusted by the trimmer

capacitor (C-1) and the I (low-frequency) end -

by the movement of a movable metal core inductor
in the coil form itsclf (except for coils in bands 1

and 2). (This is designated by the arrowhead
lines.) Capacitors C-2 through C-5 aline the

h-f ends of transformers T-2 through T-5.

b. Coupling to the first r-f stage (V-1) gridis
accomplished by capacitor C—6. This capacitor
also decouples the ave circuit and prevents it from
being grounded through the sccondary of the
Ave voltage is brought to

Tn the OFF position, the A. V. C. ON-OFF switch,
SW-3, shorts the ave voltage to B— (fig.40). This
prevents ave from acting on the ave controlled
tubes. The grid bias of tubes V-1 and V-2 is
changed by varying the resistance of R. I'. GAIN
control potentiometer R—10 (fig. 40), in order to
The voltage from
cathode to grid of V-1 is lowest when control R~10
is in its minimum resistance (maximum gain)
position. Choke L~10 and capacitor C-9 are an
r-f filter in the cathode circuit, to help prevent
oscillation of the first r-f stage and also to lessen
the amount of stray r-f frequency currents entering
or leaving that stage. R-f transformer T-6 (fig.
17) couples the signals to the sccond r-f stage
(V-2). Resistor R-2 supplies the proper voltage
for the screen grid, and capacitor C-8 bypasses any
r-f signal on the screen to cathode at that point.

Decoupling of the plate circuit is accomplished by
means of resistor R—4 and capacitor C-17.

¢. The band switching, the grid, and the 'Plf”v0
circuits of the second r-f amplifier arc basically
similar to those of the first r-f stage. The dif-
ference between the two stages lies in the values of
coils and capacitors and in the fact that no cath’(zdc
choke is used in the second r-f stage (V-2)- The
gain of the second r-f stage also is controlled by
R. F. GAIN control R-10. The output of the
second stage is coupled to the mixer (V-3) through
r-f transformer T-11, Individual transformers

T-3 and T-5 (fig. 42) in the input to the first r-f |

stage (V-1), T-6, T-7, and T-8 in the input f’f the
second r-f stage, and T-11, T-12, and T-13, 1n th.e
input to the mixer (V-3) have twisted wire capact-
tors added between their primaries and sccondaries.
A twisted wire capacitor consists of a few added
turns of insulated wire which capacitively connects
the primary to the secondary winding. The turns
are not in metallic contact. Its chicf purpose 1s -t'o
add a small amount of inductive, as well as capact-
tive, reactance to peak the coil and give 1t ‘?he
desired value of Q over the frequency range w%nch
the coil, in conjunction with the tuning C_&Pﬂmtor’
is designed to cover.

d. Transformers T—-1 through T—5 (fig. 449)
couple the antenna to the first r-f amplifier grl.d
(pin 4). They arc alined at the h-f end of their
bands by capacitors C-1 through C-5. Trans-
formers T—1 through T-3 usc metal core inductors
for alining at the I end of the band. T—4 ﬂn_d
T-5 have resistors (R-61 and R-62) across their
secondaries which lower the secondary Q and cause
the transformers to have a wider {requency pass-
band.

¢. Transformers T—6 through T-8 and T-11
through T-13 arc the same as T-1 through _T’3
(except for the twisted wire capacitors explained
in ¢ above), and T-9 and T—-10 and T—14 and T-15
match (in operating theory) T—4 and T-5. Re-
sistors R-63 and R-64 and R-65 and R-66 arc
analogous to R-61 and R-62. R-1 and R-6 are
low-value cathode resistors for applying a mini-
mum bias to V-1 and V-2, when the R. F. GAIN
control is at minimum resistance (maximum gain).
Without these (R-1 and R-6) the r-f amplifier
stages would distort the received signal on the
maximum gain setting.

f."Ave decoupling of the grid circuit of the
sccond r-f stage is effected by means of resistor
R-5 and capacitor C-18. The screen grid of the
second r-f stage is kept at ground r-f potential by
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capacitor C-21. The cathodes of V-1 and V-2
are kept at ground r-f potential by means of
capacitors C-9 and C-19. R-7 is the second r-f
amplifier screen grid voltage-dropping resistor,
and R-8 and C-22 act to decouple the second r-f
amplifier plate circuit from the common impedance
of the power supply. Capacitors C-12 through
C-16 act as h-f trimmers for transformers T-6
through T-10, and C-24 through C-28 perform
tho same function for T-11 through T-15, re-
spectively. DBoth stages use remote cut-off (super-
control) type pentodes (Tubes JAN-G6SK7).

51. Mixer (fig. 18)

@. The mixer stage (V-3), shown in figure 18, is
of the electron-coupled type which isolates the
h-f oscillator signal and prevents it from being
injected into the preceding stages. The received
(and amplified) r-f signal is brought into the mixer
control grid (pin 8) through capacitor C-23. The
control grid is coupled to the ave line through
decoupling resistor R-9, which also acts as a part
of the d-c¢ return path for the control grid. A
negative bias is created for necessary tube biasing
by the .cathode current flowing through cathode
‘resistor R—-11. R-f choke L4 is in scries with the
ground end of cathode resistor R-11, and the
combination is bypassed to ground by cathode
bypass capacitor C-98 and r-f filter capacitor
'C-99; this combination forms an effective r-f
filter. Resistor R-56 is the grid (pin 5) resistor

J
TU c-23
270
\

and has the h-f oscillator r-f output voltage devel-
oped across it. Capacitor C-59 (fig. 40) couples
the h-f oscillator (V-4) to the injection grid
(pin 5) of the mixer tube.

b. The suppressor grid (pin 1) is returned to the
junction of resistor R-11 and r-f choke IL-4.
This choke prevents r-f currents from entering
the B— line. Capacitor C-99 bypasses any r-f
potential that appears in the suppressor grid
circuit to ground. In this type of mixer circuit,
the second grid (pin 4) acts as a screen for the
oscillator injection scction, and the fourth grid
acts as the screen grid for the remainder of the
tube. The sccond and fourth grids (pin 4)
are tied together internally and receive a positive
d-c voltage directly from the B+ supply line
through screen-dropping resistor R-50. Ca-
pacitor C-97 bypasses, to the cathode, any r-f
that might tend to modulate these grids. The
incoming signal and the h-f oscillator signal mix
within the tube (V=3), and the resultant differéence
frequency of 550 ke appears in the plate circuit.
Transformer T-16 (the first i-f transformer) is
tuned to this frequency and therefore passes the
intermediate frequency to the grid (pin 4) of
the first i-f amplifier (V-5 in fig. 22). C-32 is
the mixer (V-3) plate circuit bypass capacitor,
and resistor R—~13 acts as an isolation resistor to
dccquplc the mixer from the B+ supply line.
V-3 is a pentagrid Tube JAN-GSAT7; the filament
is bypassed to ground through capacitor C-94.

MIXER
V-3
JAN - 6SAT

N
Nl

1
£ C-24  LC30
[~ 7-45 16-26!
R-9
2.2 MEG|

TO T0
Ave R-52

TO H=-F 0SC ;0

Figure 18.

R-13
c-32
4700 Ilsoo
TO B+
T™M 878A-14

Simplified mizer, functional schemalic diagram.
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59 H-f Oscillator (figs. 19, 20, and 21)

@. GunoraL. Figures 19 and .20 sh'ow the
h-f oscillator (V—4) whose output 1 fed into the
mixer stage to produce an intermediate frequency
of 550 ke. This oscillator, using a sharp cqt-off
pentode (Tube JAN-6SJ7), can be used either
as o solf-cxcited variable oscillator : (fig. 19) or
as a crystal-controlled oscillator (fig. 29). YVhon
the crystal frequencics are used, sw1tcl% SW-2
(fig. 40), changes over to crystal opcl'athn and
also solects the proper crystal to be used in any
one of four prosclected frequencies of operation.
b. VARIABLE FREQUENCY OSCILfoTop. .

(1) In figure 19, 2 simplified circult 1s ghown
for cxplanation of manual operation of
the h-f oscillator. All switching circuits
have been climinated for purposes of ex-
planation. The tuned circuit of trans-
former T—22 and capacitors C-35, C-40,
C-41, O-52, C-61, C-91; C-92, and
C-100, located in the grid circuit, are the
controlling factors for the oscillator fre-
quency of operation. The plate (pin 8)
and screen grid (pin 6) of V-4 arc con-
neeted, forming a triode tube. By using
the untuned winding of transformer T—.22
as o feedback (plato-to-cathode) winding
and locating the remainder of the trans-
former in the plate-to-grid circuit

c-9l
620

—i—
c-92
620

——

c-41
620

1t

T-22

of the.

0sC’
QUTPUT

[ 22

. c-s59

oscillator, sclf-excitation is maintaineg
In practice, this oscillator takes the foyy,
of a tuned-grid oscillator with inductiy,
feedback in the cathode circuit. Tyq
oscillator frequency is always 550 )
above the received signal frequengy,
Capacitors C-58 and C-72 bypass (e
plate circuit to ground.

(2) Capacitor C-40 is part of the tuniyg
capacitor gang, and it tunes T-22 4
make the h-f oscillator track with tye |
r-f amplifier circuits so that the h-f 0sej).
lator is always 550 ke higher in frequency i
than the incoming r-f signal. The },7 |
end tracking is adjusted by trimmer Cg ‘
(C-62, C-63, C-64, and C-67 in y(}, °
other four bands, as shown in figure 4¢
The I-f end is taken care of by the m()v;
able metal cores located in each of g,
five oscillator transformers T-20, To
T-22, T-23, and T-24. In figure 1q
‘(the simplified schematic), this movayyj,
core is located in transformer Tw29
Grid current through grid resistor R:SS
builds up the proper bias for Corregt,

~oscillator operation. The oscillator out- !
put is fed to the mixer stage thro, i\
capacitor C-59. Capacitors O-
.C-72 are d-c blocking capacitors.

1gh
68 and

H-F 0SC (MANUAL POSITION)
V-4
JAN=6SJ7

c-52
1000

c-35
620

L C-6l
[~ so

N

L

| c-100

11}

R-52
1,000 R-s¢

2700

B8+

Figure 19. Variable frequency oscillalor, simplified schematic diagram.
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22 c V-4
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620 c-68 JAN-65J7
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0SC TRANSF
o _ M . b
; 1t 00000 7
C4t
620 l G-40'
cs52 c-el <100 18-301
'_iH 1000 £ £o 15 gé 7
P R38
c-35
L‘““ 620 T 2700
T —
C-58 0.05UF
4700 R-51
= [ 2700
R-52.
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-36
| C-57 B+
50 G.05UF
TM 878A-35
T0 B-
THROUGH L-4
Figure 20.  Crystal-controlled oscillator, simplified schematic diagram.
c-76 J... c55 l
330 T 76" =z ¢-55
T 680 $36 680
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s en T s o sw-IL
C-56 == eg o [ )
300 co8 1
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SW-IH b 4
¢
Cc-40 < - _é
16-301 7| 42 7
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330 T 680
o
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300 |
c-40 =
i8=304 7
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';-L TM 87BA- 34

Pigure 21. Padder switching, simplified schematic diagram.
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~ ¢. Crysrar-ControLLED OsciLnaTor. In thbis
type of opcration, the oscillator performs as an
~electron-coupled Picrce oscillator, the simplified
circuit of which appears in figure 20. Switch
SW-2 (fig. 40) has been placed in the crystal posi-
tion, and only one crystal is shown. Resistor
R~36 and capacitor C-57 provide a minimum bias
for the oscillator. The crystal is connected be-
tween the control grid (pin 4) and the screen grid
(pin 6) and is similar, insofar as functioning is
eoncerned, to the basic clectron-coupled oscillator
principle where the screen grid is, in effect, the
plate of the oscillator. Capacitor C-68 prevents
de from flowing through a crystal during CRYS-
TAL operation. The grid current flows through
resistor R—-58 and is returncd to the cathode.
While oscillating, the plate current through r-f
choke I-5 varies, producing a voltage output
across it. These oscillations are fed to the tuned
output' network consisting of C-35, Cc-40, C+41,
C-52, C-61, C-91, C-92, and T-22 through
coupling capacitor C-71. R-51 is the decoupling
resistor and C-72 the decoupling capacitor for the
plate circuit, and resistor R-52 and capacitor C-58
decouple the negative plate line (B—) from the
oscillator. R-38 is the screen (acting as plate)
dropping resistor. The crystals selected are al-
ways 550 ke higher in frequency than the wanted
signal. »
d. OsciLLaTor PADDING. .
(1) Series padder capacitors are necessary in
the h-f oscillator (V-4) circuit to make

the oscillator track properly with the

r-f and mixer stages. The inductance
of- the oscillator coil and the trimmer
capacity determines two points at which
the oscillator cireuit will track perfectly
with the r-f and mixer stages. A third
tracking point can be achicved by insert-
ing the proper capacitance in series with

the tuning capacitor. These three points

are so arranged that they will fall at
both ends of the band and in the center
Capacitors C-35, C—41, C-52, C-91, and
0-92 are padder capacitors for baqd 5,
as shown in figure 19. Several capacitors
are connected in parallel to obtain the
exact capacitance needed for this band.
As the frequency is decrcased, the amount
of capacity needed in serics for padding
also decreases. : i

(2) Switch SW-1I (fig. 40) is used to switch
capacitors C-55, C-56, and C-70 in and

32

’ out of the circuit to provide the besy,
tracking possible on each band. TFigur,
91 shows the three different positions foy
the shorting contact of switch SW-1Y],
Position 1 of switch SW=1T would give
the samo results for bands 3, 4, and §,
That position shorts out capacitors C-5,
C-56, and C-76 to allow the paddep
capacitors of those bands to be utilizag
as shown in figure 40. DPosition 2 of
switch SW—1I removes the shori frox,
across capacitor C-56 and allows it ¢,
be used as thé series padder for band o
Position 3 of switch SW-11I removeg ﬂ;(;
short from capacitors C-76 and Q-5
putting the parallel combination in Scrio’
with capacitor C~56 to pad band 1. es

53. |-f Amplifiers (fig. 22)

a. Two i amplifiers are used to amplify e

] further and to increase the Selectivity

signa { 4 -
thge receiver before the signal is presented tq the
detector. The signal enters the first i-f amplif

(V-5) {rom transformer T-16, \\fhich COl.ll)lcs the
mixer plate circuit to the ﬁ?sb 1-f‘ amplifier orid
(pin 4). TFrom thc'p]'at‘c (pln. 8) of Lhe- first, jp
amplificr, the signal is injected into th.c gl‘ld of the
second i-f amplifier (V-6) through a .s1m11a1' trang-
fornflcr, T-17. The signal path continucs thl’ough
the third i-f transformer T-18, to the detector,

The three i-f transformers are tuned to the ing, or-

mediate frequency (550 ke) b)_r movement of t},,
movable powdcred iron cores In .Lhen' coil formg,
Resistor R—-14 1s & de_couphng resistor for the gy
voltage that is ‘applied to the first if amplier
control grid- .

b. The cathode resistor of V.—5 (the first, i-f arﬁ-
plifier) is bypassed by capacitor C-34. Notjee
that the first i-f amplifier gain is controlled iy the
<AI0 TANNCT 88 the first and scconfl r-{ amplj fiox
stages (V-1 and V'—2) by poton'uometer R-10
R.T. GAIN). Resistor R~15 maintains o mip e
mum amount of bias on the first i-f amplifiey 1.
gardless of the position of potentiometer R-jq.
R—17 is the place and screen VOltag‘c-dl‘Oppil’l"‘
and isolating resistor with capacitor C-3¢ ppot:
viding the proper plate circuit and screen grid by-
passing. The plate voltage is less than the screen
voltage by an amount equal to the voltage drop
across transformer T-17.

¢. In the second i-f amplifier, resistor R--23 and
capacitor C-42 are for plate circuit and. screen
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Figure 22, I'-f amplifiers, simplified schematic diagram.

grid voltage dropping and decoupling. The
cathode bias for the second i-f amplifier is obtained
across resistor R-21 with bypass capacitor C-39
keeping the cathode at r-f ground potential. Re-
sistor R—18 introduces a negative voltage between
the grid and cathode of the second i-f amplifier
when very strong signals would overload the
detector (V-8). This negative voltage is due Lo
rectified grid current. This, in cffect, provides
limiting action. Both i-f stages use remote cut-

off (super-control) type pentodes (Tubes JAN-
6SK7).

54. Beat-frequency Oscillator (fig. 23)

a. Continuous waves or keyed continuous waves
are made audible after they are received by means
of the circuit shown in figure 23. This is the beat-
frequency oscillator, V=7, which produces an r-f
signal about 1,000 cycles above or below the inter-

BFO B-F-0 OUTPUT
V-7 )
JAN-6SJT L
B-F~0 ASSEMBLY : ! et

T-25

e e

, B+
NOTES:
_J ALL RESISTOR VALUES IN OHMS -
- UNLESS OTHERWISE SPECIFIED.
ALL CAPACITOR VALUES IN UUF
- THERWISE SPECIFIED.
B UNLESS OTHE D T™ 878A-17

Figure 23, DBeat-frequency oscillator, simplified schematic diagram.
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mediate fi-cqumcy of 550 ke. By injecting this
signal into the second i-f amplifier grid (fig. 40),
together with the unmodulated incoming signal,
the difference frequency of the two signals is de-
tected at the detector to give an audio voltage
actoss the deteetor load. The cireuit uses a
II.IO(liﬁCd Hartley type oscillator. The resonant
cireuit consists of tapped inductance L—6 and
capacitors C~74 and O-82.
b. The cathode current Alows through the ground
end of the inductance (from tap 1 to tap 3) to
produce the required feedback voltage for oscilla-
- tion. Resistor R-39 and capacitor C-75 are the
grid-leak self-bias rosistor and bypass capacitor.
B+ voltage is applied to the plate (plate, screen,
and suppressor grids are ticd together to malic a
© triode) through resistor R—-19 and potentiometer
R—20. Potentiometer R-20 varies the plﬂto
- voltage, therchy controlling the amount of signal
~ Injected into tho second i-f stage contro! grid (pin
4) through the slight coupling of capacitor C-37.
Switeh SW-5 turns the bfo circuit on and off by

making or breaking the positive d-¢ plate supply ‘

“line to Tube JAN-68J7 (V7). Capacitor O-82
is of the temperature compensating type. It
assists in keeping the bfo frequency output con-
stant despite changes in ambient temperature.

55. Detector and Ave (fig. 24)

@. The detector (V-8) is of the diod(') type ar.l(.l is
in the same envelope as the first audio amplifier.
The two diode plates of Tube JAN-6SQ7 are used
for detection. When the secondary of the third
i-f transformer supplies i-f voltage, current flows
through resistors R-26 and R—40. Current flows
betwoen cathode and the parallelled diode P_lf}tes
when the signal voltage drives the diodes positive,

and a voltage is developed-across these resistors.

Capacitor O-43 bypasses the i-f ripple so tlxathniy
d-c and audio voltages are left. The d-c vo tage

i ; i fages
is used as tho negative ave voltage. Audio voltag |

arc taken from the junction of the two load rcs.lls\I-
tors, R-26 and R—40, and fed to.the AT GAI
control (R-30) through capacitor C-51 (fig. 40).
The movable arm of the A.F. GAIN cqntrql is
connceted to the grid of the first audio amphﬁcl
“s0 that the voltage applied to the gnd (pl_n 2)
of V-8 may he varied; this, in turn, varies the audio
~ volume in the speaker or hcadset: _
b. The ave system used is similar to the type
used in many - communication receivers. I-If)w-
over, it does not malke use of any delaying action.
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‘type of noise interference which is piclkeq N
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Figure 24. . Delector and ave, simplified schemaltie diq
) X ;97‘(”)1

The pulsating d-c voltage developed acrog

“detector load resistors, R-26 and R-4¢, i , the

off through resistor R-24. It is used gg th“u N
voltage to control the first four stagog of ave
receiver. J the
¢. Resistor R-24 and capacitor C-11 cony).
the network that filters the pulsating d-¢ VOD}'ISQ
to make it have a steady d-c¢ value illstead“gO
pulsating at an a-f rate. Switch SW—3 Sroy, of
the ave line to B— when it is in the A'V'O-‘Oiéls
position. T

56. Noise Limiter (figs. 25 and 26)

. GENERrAaL. The noise limiter (V-9) is of ‘

scries typo and is designed to suppress an lc.

Y Dulée

. 1
the antenna and amplified through the f;(})y
10

receiver up -to the detector. AN, O
switch SW-7, shown in figure 25, sWitchog
noise limiter twin diode either into the (:il-cm--t o

- out of the circuit, With this switch in the r

O

position, the audio output from the deteet

stage is taken from- the junction of the L‘Ol'
detector load resistors, R-26 and R-40, Vo
applicd  through the audio coupling Capa et
C-51 across A. F. GAIN control R-3p.

movable contact of R-30 applies the af ¢ the @i.il(({
of the triode audio section of tube V-g ?l‘he
detector circuit then functions similarly 1, the
detector circuit in a conventional radio receivey
using a normal half-wave diode detector, How:
ever, when the noise limiter switch is in the ON
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Figure 25. Noise limiter, simplified circuit diagram for preliminary explanaty

position, the audio signal must travel through

_section A of tube V-9 (pins 3 and 4) to reach

capacitor C-51 and the gain control. This diode

acts as an automatic switch; opening on short,

strong noise pulses to prevent the noise from

reaching the first sudio amplifier stage. Resistor

R-27 (fig. 40) is the cathode resistor of the triode

audio section of tube V-8, and C-44 is the cathode

bypass capacitor; these parts are not shown in the

simplified (:i]fcuits of figures 25 and 26 beeauso they

arc not important to the function of the noise
limiter cireuit.

b. QOPERATION.

(1) Tigure 25 shows the noise limiter in opera-

tion when there is a normal signal present

but no noise. Rectification of the i-f

signal in the detector (V-8) causes a

direct current to flow through load

resistors R-26 and R-40. Note that the

serics-parallel combination of resistors

R-25 and R—-41 and diode scetion A of

tube V-9 is in parallel with load resistor

R-26. Current flows through resistor

R~26 in the proper direction to make the

cathode of diode scetion A more negative

than the plate; hence, this diode will con-

duct and there will be a small current

flow through resistor R-25. Since diode

section A conduets, the audio signal

developed across detector load resistor

(2)

(3)

R-40 will be applied through diode sce-
tion A to output coupling capacitor C-51,
There is also a small current flow through
R-25 and R-41. Under the above con-
dition of no noise, the polarity across
R-41 is such that the plate (pin 5)‘0f
diode section B of tube V=9 is‘ negative
with respect to the cathode (pin 8), {md
this diode scetion is cut 0@. Capamt‘or
C-49 charges up to the maximum carrier
modulation level through resistor R—2§,
Reosistor R—41 serves to isolate the audio
output from capacitor C-49.

At the moment & noise pulse exceeds the
maximum carrier modulation level, the
plate (pin 3).of diode section A of tube
V-9 instantancously will be dr1vpn more
negative than it was before. Tigure 26
shows proper polarities and some assumed
voltages for this condition. The cathode
of diode section A (pin 4), however, can-
not instantly go to a more neg{mtlve
potential, because of the compamtwely
long charging time of - capacitor C-49
through resistor R—-25. The charge on
capacitor C—49, then, keeps t}le potential
at the cathode of diode scction A prac-
tically unchanged; the result 1s that t_he
plate of diode section A is more negative
than its cathode, and conduction in the
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Figure 26. Noise limiter, simplified circuit diagram. .

tube ceases during the time tlie noisc
pulse is present. As 2 result, the output
circuit is opencd and the noise pulse (also
the relatively unimportant portion of the
audio signal during this short time) will
not appear in the output circuit.

(4) Diode section B of tube V-9 is in the cir-

the noise limiter from

cuit to prevent
n normal

generating noise of its own. I
operation of the noise limiter, when 1o
noise pulse is present, & small current
flows  through resistor R—41 in such o
direction as to make the plate of section
B (pin 5) negative with respect t0 the
cathode-(pin 8)." Thus, diode section B
normally is cut off while section A 18
conducting. o

(5) When a sharp noise pulse suddenly stops

the conduction of diode A, it breaks the
circuit that caused current flow through
resistor R—41. Normally, then, the end
of resistor R—-41, which is-connceted to
the high potential side of audio output
coupling capacitor C-51, would change
polarity in a negative dircction, causing
a noise pulse in the output circuit. To
prevent this transient from being heard,

diode section B is connected Qe
resistor R—41.  Since the currepg ‘
through R—41 which caused diode se
B to be cut off has ceased, diode seet,
now is free to act as a sort of ge
* (contact potential) to maintain g
flow through R-41 of such my
that the potential drop
resistor remains relativel , 1
Diode scction B acts in g{lisu?;;‘g“ge .
free charges (emitted clcctrons) ner_
cathode (pin 8) flow to the plag, (vi
and through resistor R~41 bagj tpln 5)
cathode. This action of diode seey;.. N
in preventing potential changg i:) O,
resistor R-41 when diode sectiony A Ocloss.
to eliminate a noise pulse, prevens Chs
noise limiter stage from generatiye ‘
own noise. Quite cffective serjeg ;
limiter circuits are in use withoy °
addition of diode section B; howey,
additional diode improves. the per
ance of the circuit in reducing nojg

cti
ion
neragy,.
Currey,

gnit
SNty
across e

e

s
18

U the
r thig
fOrnl_
e.

(6) As soon as the noise pulse disappears th
» the

limiter diodes will return to ‘normg]
operation; and the audio signal wi]l be

restored to the a-f amplifiers.  Action of |

S
Al

i



the noise limiter is automatic; this means

there is no adjustment necessary for

different signal levels, modulation per-
_ centages, or different types of noises.

57. A-f Amp|ifiers (figs. 27 and 28)

a. Audio signals from the A. I'. GAIN control’
R-30, feed into the grid (pin 2) of the first audio
amplifiecr (V-8) where they are amplified and
appear across the plate load resistor, R-28.
Capacitor C-81 is an i-f bypass. capacitor to
prevent i-f voltages from being amplified any
further or from their causing oscillation in the
output stage. Resistor R—29 and capacitor C-45
form a plate cireuit decoupling network. The
amplified signal then is coupled to the grid (pin 5)
of second (output) audio amplifier V=10 through
capacitor C-47. In this last amplifier of the
receiver, the output of the beam power tetrode
type Tube JAN-25LG6 is sent to the speaker and
headset. Impedance differences between the tube

" and speaker are matched with the aid of output

gransformer T-19.  Switch SW-9 is provided to

_turn the speaker off or on and, in the OI'F position,

to substitute load resistor R-34 for the speaker
voice coil. Jack J-1 is for conncction of the
headset. Resistor R-32 is the grid resistor for
the second audio amplificr. Resistor R-33 is for

DET-AVC-1ST A-F
v-8

JAN — /=31
N-€sa7 2.2MEG
C-51 4700 f
L4
c-47
4700
R-28
100K
180
0,5UF -
Srzo ooy
47K

. 10K

| R32
| §470K
R-27§ c-44

cathode bias with capacitor C—48 across it to
prevent degeneration. Resistor R-31 and ca-
pacitor C—46 provide inverse feedback voltage for
the last audio stage. This inverse feedback
voltage assists the stage in producing amplification
with less audio distortion.

b. The audio system of Radio Receiver
R-96A/SR is intended to reproduce mostly voice
frequencies or audio tones up to about 2,000 cps
(cycles per sccond). A special audio filter circuit
is inserted between the first and sccond a-f ampli-
fiers (V-8 and V-10) to cut off umwanted fre-
quencies. The curve in B, figure 28 shows the
typical response of the audio amplifiers after this
filter is added. The major component is choke
1-14 (fig. 27 and A, fig. 28), which is used with
capacitors C-83 and C-84 to produce a curve
similar to the one shown in B, figure 28.  Resistors
R-32 and R-35 give the curve a gentle rolloff so
that it does not have abnormal peaks at certain
frequencies or sharp cut-offs. The values are
chosen to give a slight rise just past the 1,000-cycle
point, dropping off to about —6 db (decibels) near
2,000 cycles (point C), with nearly a 14-db drop at
3,000 cycles (point D). Iigher in frequency than
3,000 cycles, the response is almost flat but very
low output is obtained. This assists greatly in
lowering h-f noise.

2D A-F
v-10
JAN-25L6 T-19
1 ) -
} .
C-46 470 N
N

| 5|
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,46:0
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B+ =
TM 878A-20

Figure 27,  A-f amplifiers, simplified schematic diagram. .
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Figure 28.  Audio filter circuit and response curve.

58. Power Supply (fig. 29)

. Figure 29 is a schematic diagram of the power
supply and filament circuit. Power for Radio

. reduce line noise which iight entey

receiver side of the filter.

v

Receiver R-96A/SR is brought in through pols,._
ized socket J-2 and filtered well before bejye
distributed to the various circuits. ' Fifty-or sixt b_
cycle ac is sent through a line filter and they a
rectifier where it is changed to de and ﬁlterﬁ{
again. From socket J-2, the ac passes t111'01w1\(
fuse on cach side of the line (-1 and FE:Q&
These fuses protect the-entire receiver in cage of :
unusually heavy current drain or accidental sh, o

Chokes L-7 and L-12 arc scrics r-f chokes t?\rté
a

. the receiy
and reduce the possibility that any pf llo(ijsé"cr
or

oscillator output created in the receiver mioht

sent into the power line. C-77 is a bypass : b !
tor which is placed across the ling to 1'0(1 APaci.
interference further. Capacitor C-8¢ ig 1HCQ r-f
provide an r-f path between B— g5 sed
ground. The combination of inductance
capacitor C-78 resonates in a series tune
to offer a low-impedance path for r-f ¢y
the intermediate frequency between
chassis ground. There is always line vol g
across the line filter system, because g ¢

switch, SW-8 (PWR. OFF),

to
g sis
1 98‘11(1
A cirg Nt
rentg

,We
is cont e I\E
connected g 4 c
1c
b. The positive side of the line (in the cqg, )
d-¢ line) is connected to the plates of the tOf- a
diode rectifier (V-11). Both sections of tl,jg Win

are tied in parallel to form a half-wave l.OCLE‘Fibe
’ er

Fmor)
RE%EIIFIER SW-8
o JAN-25Z6
B+ : ' _
e et Fl N
21° c-77
' 0.25UF
3o ,
~2
4o REC.
1 Jos,
o -73 INPUT
. sW-4T/ Q.IUF ’[~
. _]_ R-22 L-12 Fe2
T o st &
1:8 F
. c-78
L oosuP V-9 v-8
c-50 c-60 L. [ | - - v
souF T 30UFT™
.
B

Figure 29.  Power supply, schematic diagram.
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The cathodes are connected to a filter choke, T8, .

which has an input (ilter capacitor, C-60. On
the output side of the filter choke, -8, there is
another filter capacitor, C-50. B+ voltage is
taken from across the output capacitor, C-50, and
distributed to the plate and screen circuits of the
receiver. The stand-by switch, SW-4, cuts off
the B+ voltage to the r-f, mixer, h-f oscillator, and
bfo stages when it is placed in the SEND position

(fig. 40). Capacitor C-73 is a filter capacitor:

used only when stand-by switch SW—4 is in the
REC. position. Tube filaments are connected in
series, and the proper voltages are obtained by
dropping resistors R-59 and R-60. The pancl
lamp is placed in parallel with dropping resistor
R~60. R-f choke L-13 is inserted in series with
‘the h-f oscillator (V-4) filament to reduce r-f ra-
diation from the oscillator into the power line.

59. Control Circuits

a. Stanp-By Orrrarion. REC.-SEND switch’

SW—4 is used to provide stand-by operation.

Figures 29, 33, and 40 show the switch as it is

connected 1in the B+ circuit. The SEND posi-

tion of the switch disconneets the B+ voltage

from the plate and screen grids of the first r-f

amplifier (V-1), the sccond r-f amplifier (V=2),

the mixer (V=3), the h-f oscillator (V-4), and the

bfo (V-7) (when the bfo is used) stages. This

effectively silences the receiver. While switch

SW—4 is in the SEND position, the tube filaments

arc warmed up and the reeeiver is ready for instant

operation. When switch SW—4 is placed in the

RIEC. position, the receiver is set for normal opera-

- tion. The SEND position of the REC.-SEND

switeh is used during a transmission or a waiting
period of no reception. ‘

). RECEPTION OF SIGNALS.

(1) Mew, iew, or voice reeeption is accom-

‘ plished with the B. F. O.-OFF switch,

SW-5, in the OFF position. The

B. F. O.-OFF switch is physically lo-

cated on the rear of the bfo injection

control, R-20 (figs. 2 and 40). Turning

the control fully counterclockwise until

a click is heard turns the B. F. O. switch

OFT. This action stops the bfo from

oscillating, and no audio beat is heard
in the speaker or headset when the
modulated continuous waves are re-
ceived. Instead, the audio portion of
the detected signal is heard.

(2) Continuous waves are heard by turning the

bfo injection control elockwise, thereby
switching the B. F. 0.-OFF switch on.
Advancing bfo injection control R—20
clockwise increases the amount of bfo
signal fed to the control grid (pin 4) of

_the sccond i-f stage and thus controls

the strength of the bfo signal in relation
to the station carrier signal in the 1-f
stage. The beat produced by the two
signals is heard as an audio note 9f
approximately 1,000 cycles at the audlo
output of the receiver. The frequency
of this note can be varied to some extent
depending upon the amount of injection
voltage used.

(3) Crystal or manual operation can be used

as desired by turning switch SW-2.
The MANUAL position is the variable
h-f oscillator position. One of four dif-
ferent crystal frequencies may be selected
when the switch is turned to one of the

CRYSTAL positions.

(4) Automatic noise limiting is achicved when

the A. N. L. OFF-ON switch, SW-7, is
sct to the ON position. The OFF posi-
tion switches the output of the detector
dircctly to the first audio amplifier grid
(pin 2).

(5) Power to-the receiver is controlled by the

power line switch, SW-8, located on the
A.T. GAIN control. To turn the power .
on, turn the A. . GAIN control clock-
wise. After the switch is turned om,
further clockwise rotation of the control
does not affect the switch bub controls

“audio volume. To turn the power off,

turn the control fully counterclockwise
to the PWR. OFF position.

(6) Ave is turned on or off by means of

A. V. C. ON-OFF switch, SW-3. The
OFF position shorts the ave voltage
to B—.
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CHAPTER 6
FIELD AND DEPOT MAINTENANCE

Note. This chapter contains information for ficld and depot maintenance. The amount of repair th
formed by units having ficld and depot maintenance responsibility is limited only by the tools and
able and by the skill of the repairman. i '

at can be pey_
test equipment avaiy_

Section I. PREREPAIR PROCEDURES

60. Tools, Materials, and Test Equipment
Tools, materials, and test equipment for recon-
ditioning, adjusting, and rcpairing Radio Re-
ceiver R96A/SR are given in the tables below.
@. TooLs AND MATERIALS.

Rignal Corps
stock No.

Name of item and description

Used to

6115650

- 64603

" 6R5502

671989

6Z7500-0000

SCREW DRIVER:
TL-16; 7% 1g; 4"
blade.

SCREW DRIVER:
3/’ blade; %'/ tip;
6’/ g over-all.

PLIERS TL-103: di-
agonal; w/cutters; 5’/

lg; steel; straight
nose.
PLIERS: 6" long-

nose; side cutting.
WRENCH SET: TL-
483/U; ¥/ drive.
Allen wrenches includ-
ed in receiver.

SOLDERING IRON:
electrie; 110 v 100 w;
%’ diam tip; wooden
handle. o

CLOTH, textilo: 16.3
yd per 1b; 36" wd.

PAPER, sand: fling
#0000; 9”7 x 117

. sheets; Fed spec No.
P-P-111.

SOLDER: wire, 50% tin,

509, lead; rosin core;

0.002’" diam; Kester

Mfg Co No. G6.

CLEANING FLUID:

Solvent, dry-clcan-

ing (SD); Fed spee

P-S-661a.

CARBON TETRA-

CHLORIDE: ELlce-

trical cleaning grade.

Tighten and loos-
eI SCTCWS.

Do.

Perform usual

functions.

Do.

Tighten and loos-
cn small nuts.

Remove knobs
and dial drive
assembly.

Solder clectrical
connections.

Clean equip-
ment.

Clcan contact
surfaces.

Make clectrical
conncetions,

Clean greasy
surfaces.

Clean  current-
carrying sur-
faces:
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b, Test LQUIPMENT.

Signal Corps Name of equipment g \
stock No. deseription and " Used t
0
\\\
TUBE TESTER I-

177: mutual conduct- Toat tubes,
ance type.

MULTIMETER TS-
352/U: ac-de multi-
meter and ohmmeter,

Measurg
ad regigy

Q
values, LN

l;a,‘ge
(&}

61. Inspecting

@ Make a visual inspection of the o
- when it is returned for repair. I it is dotopp:.
that the equipment merely requires troublg érlllng
ing-and replacement of defective parts, \f-‘Oot_
section III of this chapter. PR g
b. If there is no urgent need for the ¢
and the repair involved would amoung
building operation, with the replacemeng
expensive parts and components, the eq
should be salvaged. Tf it is salvaged
cquipment of all usable parts and pl ’
stock for re-usc. ‘
¢. If it is determined that com
and repair of the equipment

quipmemJ

luip neny
to a Too
of man-,
Uil)lncnt
strip thg
ace them in

I)lete OVCI'II&QI
aren CCOSS&l'y’

indi : fory
the procedures indicated in pgy Perlory
: Wraor
through 66. baragraphs - gg
62. Stripping
The pluck-out parts referred to in thig paragrapl,
=)

are parts which arc easily removed
not require unsoldering,
crystals. :

a. Removing  Tunss. The chassis must be
taken out of the cabinet in order for the tulyes to
be removed. Unscrew ' ‘

. and remove ix lar
¢ the six large-

and which dq
such as tubes and

‘head machin ; ;
¢ screws at the left and right edges of

the front panel. The front pancl and chassis can
be pulled out if ff]l wiring connections to the rear
of the chassis which do not have enough slack are




disconnected. Removing the screws that secure
the cover plate to the r-f scetion shicld will provide
access to the r-f stages, mixer, and h-f oscillator
tubes. Pull directly upward when 1'emoying a tube
- from its socket; this will prevent breaking the
center guide pin or bending the tube pins. Label
each tube as soon as it is removed so that it can be
replaced later in its proper socket.
b. Removing CHassis Parrs.

(1) Fuses. Two fuses are located in bakelite
holders at the rear of the chassis along-
side the spealker-stand-by switch terminal
strip.  The holder cap can be unscrewed
and the fuse removed.

(2) Panel lamp. Unscrew the jewel guard
of the pancl lamp on the front pancl
and remove the bayonet base lamp by
pushing in and turning counterclock-
wise.

(38) Neon lamp E-2. Neon lamp E-2 is
located underncath the r-f chassis near

the antenna terminal. It is I‘OIIIOVCdV

by pushing in and turning counter-
clockwise.

63. Cleaning

After the pluck-out parts arc removed from the
reeeiver, clean the receiver and the 1‘emovc.d
parts. Usc carbon tetrachloride and a somi-
stiff bristle brush. Wipe dry with a clean cloth.
See pavagraph 32 for speeific items to check.

64. Testing |
“ @. Tubes should be tested for the proper mutual

conductance on Tube Tester I-177. Check the

Section

67. Precautions quinsf High Voltage

Certain precautions must be followed when
voltages above a few hundred volts are being
moasured. Although no high voltages are used
in this recciver, these precautions should be fol-
lowed carcfully if the installation includes Radio
Trapsmitter T-83/SR. HIGH VOLTAGES ARE
DANGEROUS AND CAN BE FATAL. When
it is necessary to measure high voltages, obscrve
the following rules:

«. Conneet the ground lead to the voltmeter.

b. Place once hand in your pocket. This will
climinate the possibility of making accidental

physical condition and see whether there arc any
cracks in the glass, bent pins, broken center
guides, or Ioose elements in the tubes. Replace
all tubes found to be defective. If replacements
for tubes with bent pins or broken center guides
are not available, the pins may be straightened.
Caution should be used in replacing a tube with
a broken center guide; do this only under condi-
tions of extreme emergency.

0. The pancl lamp may be tested with an ohm-
meter or by applying approximately 6 volts
across it. :

¢. Neon lamp E-2 is tested by applying .a
voltage of approximately 100 volts to it through
a l-megohm current limiting resistor. The lamp
will glow if it is good. A darkening of the inside
of the glass envelope usually is noted when the
lamp is nearly worn out.

65. Lubrication

Radio Receiver R-96A/SR requires & minimum
of lubrication. For complete lubrication instruc-
tions see paragraphs 33 through 38.

66. Reassembling the Receiver

a. Replace the tubes, fuses, pilot lamp, ncon
bulb, and the crystals in the receiver. Be sure
that the tubes are put back in the correct sockets
(fig. 7).

b. Replace the power cord. Do not plug it into
a live receptacle until actual tests are to be made
which require the set to be turned on.

. TROUBLE-SHOOTING AT FIELD AND DEPOT MAINTENANCE'LEVEL

contact with another part of the circuit, thus caus-
ing the clectricity to travel from one hand to the
other through the body.

¢. If the voltage is less than 300 volts, connect '

the test lead to the hot terminal (which may be
either positive or negative with respeet to ground).

d. If the voltage is greater than 300 volts, shut
off the power, connect the hot lead, step away from

the voltmeter, turn on the power, and note the

reading on the voltmeter. Do not touch any part
of the voltmeter, particularly when it is necessary
to measure the voltage between two points which
are above ground. '
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68. Trouble-shooting Procedures

The tests and procedures in paragraphs 69
through 88 arc to assist in the isolation of trouble
sources. When a recciver is serviced, no further
damage to the receiver should occur. The pro-
cedure which the repairman is to follow also should
assist in the reduction of time eonsumed for serv-
icing, by localizing: the stage that is causing the
trouble. First, determine what opcrations of the
receiver are aflected; then, how many stages arve
involved. . With the trouble isolated to this point,

making voltage and resistance measurements
usually will trace the fault to the defective compo-
nent or components. The procedure to use in
trouble shooting is broken down and simplified
as follows:

o Visuar Inspecrion. Frequently troubles
can be located by the serviceman through use of
this inspection alone (par. 42). Visual inspoqtiqn
may prevent further damage to the receiver,
because it can be accomplished without turning
the power on. Always visually inspect the re-
coiver before attempting to scrvice it by some
other method. ,

b. Powsr Suvrrry Tmsr. The power supply

_test (par. 76) helps prevent further damage to
the recoiver and prevents its rectifier from having
possible short circuits. This test cannot be con-
“sidered completely preventive bécause operation
of the circuit is a necessary part of the testing.

c. OrmraTioNAL Tmsr. The . operational -test
(par. 77) is important because it frequently in‘di-
cates the general location of trouble._ Information
sometimes can be gained to determine the exact
nature of the fault.. The amount of information
derived from this test depends on the interpreta-
tions of the symptoms of trouble. Undcrstm_lding
this equipment will allow the serviceman to inter-
pret the meaning indicated by faulty operation of
certain controls or circuits.

4. Inrerairrexts. In all of these tests, do not
overlook the possibility of intermittents.  If
present, this type of trou})lc often may b.c mad.e to

“appear by tapping or jarring the sc.t. I't is poss1b.le

that the trouble is not in the receiver itself but in
the installation (mounting, antenna syst.cm, or
local clectrical equipment). It may po.ss1bly.be
due to conditions cxternal to the receiver site.

"The installation should be tested by substituting
a receiver that is known to be in good operating
condition. Reeceived noise may be checked by
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by disconnecting the antenna and grounding the
antenna post.

69. Trouble-shooting Data

Take advantage of the material supplied in thig
manual. It will help in the rapid location of
faults. Consult the following trouble-shootin,

g

datas:
Figure Description
A Radio Receiver R-96A/8R, tube location chart
13.... Radio Receiver R-96A/SR, lubrication ft .1‘.
drive. . ot iy
30___. R-f chassis, bottom view.
31_... Audio chassis, bottom view. .
32.... Radio - Recciver R-96A/SRR ao
sistance measm‘cmcnts./ ’ voltage And - v
34___.. Chassis, top vicw.
35. ... Tuning asscmbly, cutaway view.
40____ Radio Rcceiver R—})GA/SR, schematic (;

agram,

70. Test Equipment Required for

Shooting TroUble

The test equipment required for trouble
ing Radio Receiver R-96A/SR is listed in ¢
The technical manuals associated with tegt,
ment (when available as Signal Corps ligey.

shog,
be]o\\,
Cquiyy

. . atur
arc listed in & below. ¢)
a. Tesr Equipmrnt AND UsE,
S‘ignal \\’\
(S’E’O’g? Name of equipment and deseription Used {o—
number
-——ﬁ\
T—
MULTIMETER T8-852/ | Measure volt
U: ac-de voltmeter and and - msistﬂges
ohmineter; battery oper- values . an%
ated. :
OSCILLATOR I-151: af; | Test

. af amplifiepe
variable frequency. plifiers,

TUBE TESTER - I-177;

Test tuboes,
mutual conductance type.

ouTPUT METER 'TS- | Make audi '
585/U: - 0.1-5,000 mw chc(:)c‘]tlsl.dlo outpug
(milliwatts); impedance
range 2.5 to 20,000 ohumns,
adjustable in 40 steps.

SIGNAL GENERATOR | Aline - i
TS-588/U: r-f; variable stagCS,f and it
frequency.

. b. EquirMeNT MANUALS AVATLABLE,

Fauipment
Oscillator I-151-A

Technical manual
TM 11-2524
TM 11-2627
TM 11-5017
TM 11-5018




" or onc DBattery BA-413/U,

71. Power Requirements

- A power supply capable of supplying at least
100 watts at 115 volts de or 115 volts, 50 to GO
cycles ac is necessary for the test and repair of this
receiver. In addition, if Multimeter TS-352/U is
used, batteries for this unit are required. One
Battery BA-30 plus cither three Batteries BA-31
depending on the
model, are required.

72. Voltage Measurements

Voltage measurements are an almost indis-
pensable aid, since most troubles cither result
from abnormal voltages or produce abnormal
voltages. Voltage measurcments are taken casily
because they are always made between two
points in a circuit and the circuit need not be
interrupted.

a. Unless otherwise specified, voltages listed on

- the voltage chart (fig. 32) are measured between

the indicated points and ground.

b. Always begin by sctting the voltmeter on the
highest range so that the voltmeter will not be
overloaded. Then, if it is necessary to' obtain
increased accuracy, set the voltmeter to a lower

~range.

¢. When checking cathode voltage, remember
that a reading can be obtained when the cathode
resistor is actually open, because the resistance of
the meter may act as a cathode resistor. Thus,
the cathode and ground voltage may be approxi-
mately normal only as long as the voltmeter is
connected between cathode and ground. Before
cathode voltage is measured, make a resistance
check with the power off to determine whether the
cathode resistor is normal.

73. Voltmeter Loading

Voltmeter resistance must be at least 10 times
as great. as the resistance of the circuit across
which the voltage is measured. If the voltmeter
resistance is nearly equal to the circuit resistance,
the voltmeter will indicate a voltage LOWER than
the actual voltage present when the voltmctel is
removed from the circuit.

a. The resistance of a voltmeter on any range

can be calculated by this simple rule—Resistance
of the voltmeter equals its ohms-per-volt multi-
plied by the full-scale range in volts.
ple—The resistance of a 1,000-ohm-per-volt meter
on the 300-volt range is 300,000 ohms (R=1,000
ohms-per-volt times 300 volts=300,000 ohms).

For exam-.

b. To minimize voltmeter loading in high-
resistance circuits, use the highest voltmeter
range. Although only a small deflection will be
obtained (possibly only 5 divisions on a 100-
division scale), the clectrical accuracy of the
voltage measurement will be increased. The de-
creased loading of the voltmeter will more than
compensate for the visual inaccuracy which results
from reading only a small deflection on the volt-
meter scale.

¢. Close observation of the meter when switch-.
ing voltage ranges will show whether the voltmeter
is loading the circuit under test.

(1) EXTREMELY HEAVY LOADING is
indicated when the dellection of the
pointer on the meter (not the voltage
reading) is nearly the same for cifforent
ranges. '

(2) APPRECIABLE LOADING is indi-
cated when the voltage readings (not
the deflection) for different ranges do
not agree.

(3) NEGLIGIBLE LOADING is indicated
when the voltage readings (not the de-
flection) for different ranges do agree.

d. The ohm-per-volt sensitivity of the voltmeter -

used to obtain the readings recorded on .the

voltage and resistance chart in this manual is -

printed on cach chart. Use a meter having the
same ohm-per-volt sensitivity. Otherwise it may
be necessary to consider the effect of loading.

74. Capacitor Tests

@. GENERAL. It often is necessary to check
capacitors for leakage or open or short circuits
which are caused by break-down of the diclectric
between the plates.  This applies only to capaci-
tors of the tinfoil, paper, or mica type, since the
diclectric film of wet \clcctrolytic capacitors is
self-healing,

b. Orex Caracrrors. To check a capacitor
suspected of being open, place a good capacitor in.
parallel with it.. In r-f cireuits, keep the capacitor
leads as short as those of the suspected capacitor.
in I-f circuits (Iess than 1 mc), the test capacitor
leads may be several inches long.  Proper opera-
tion of the equipment after the auxiliary capacitor
is added indicates that the suspected capacitor is
open and should be replaced.

¢. SHORTED OR Lipaxy Caracrrors. To check
shorted or leaky capacitors, observe the kick
indication on an ohmmeter. Before attempting
to check the capacitor, remove one lead from the
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circuit, since the capacitor is usually in parallel
with some other circuit clement. Adjust the
ohmmeter to zero ohms (with the leads shorted)
on its highest range and conncet it across the
capacitor. If tho capacitor is good, the ohmmeter
needle will flick over slightly and gradually drop
back to infinity. 'This shows that the capacitor
has taken a charge and is not shorted. If the test

~ prods arc now reversed, the needle will deflect

twice as far and then return to the position indi-
cating infinite resistance. If the needle does not
go back to infinity, the capacitor is leaky and
should be replaced. The flick of the needle will
be small for small capacitors, and the test is not
too reliable for capacitors which arc smaller than
about 0.05 uf (microfarad).

d. Erscrronyric Caracrrors.  Llectrolytic
capacitors normally will show a resistance reading.
When an ohmmeter is connected across.an clectro-
Iytic capacitor, a resistance reading of less than
about 30,000 ohms indicates a defective capacitor.

It the prods are reversed, the resistance reading

normally will fall to a low value, then build up as

the plates are reformed in the opposite direction.
_ Always take both polarity readings to make sure

which reading is the higher one.

75. General Precautions

There are definite general precautions which
should be observed when any radio set is being
repaired. It is to the advantage of the repairman
to observe these rules to the utmost during the
repair process in order to save time and future
repair of the set. >These precautionary rules
follow:

a. Be carcful when the chassis is removed from
the cabinet, especially.of the under side. The
under side of the chassis contains exposed con-
nections with d-c¢ voltages that may result in an
unpleasant shock.

b. A part which has the same electrical value but

 different physical size may cause trouble in h-f

civeuits.  Give particular attention to proper
grounding when replacing a part. Use the same

ground point as in the original circuit wiring.

Since this receiver is an a-¢, d-¢ type, the chassis
’ )
ground is not-the B—. The d-¢ returns are routed

" to the power supply through a B— wire. Some of

the r-f returns arc brought to thé power supply.
through the chassis ground and others are returned
through the B— wire (circuit ground).”
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- the cathodes of the rectifier tube,

76. Power Supply Test

Before making the power supply test ‘0[‘.[1‘11&
other test requiring power to the receiver cheel.
the line voltage with a voltmeter. The line ;roltim\
should be within 10 percent of 115 volts ac or (‘{U(\0
Be sure that the ac used is 50 to go cps Tlv‘
receiver chassis must be removed from the c.abi N
for tlic power supply test. e

~a. With. the receiver power off, make an ol
meter check across capacitor C-go (figs ; O
34). This capacitor is located next tob b and

: the
socket, J-2, and is connected from the DOWGp

A B—' lead t
lIeast 30,000 to 40,000 ohums will in(lic;tg‘:llng of g4,
and good or open capacitors, Somg 0 shorg
clectrolytic capacitors have resistanceg ofmodel‘n
hundred thousand ohms. Leaky or ] OWra Severy,
capacitors will draw too heavy a c11n.0nt°§118tn,11(30
‘the rectifier system. Notc the polm-ity “'Ollg\h
ohmmoeter lecads; do not check the clccmo-f thy
capacitors with reverse polarity.  After o] 0f01y e
tests have been made and if eorrect indicatio the%g
observed, it is safe to turn the PWR, Oy slls. ap
on. Check the power supply voltages ﬂgﬁi “_yltc 1
V-11 socket voltages in figure 32. St th,
b. Check to sce whether the filamentg [

glass tubes are all lighted or feel the metq] uﬁ) th
determine whether they are warm.  The (yh e o
neither light nor feel warm if there ig g, o8 wiyy
filament or bad connection in the ﬁlmneni 1 Op?h
Tube filaments in this receiver are gop clreait,
nected. Henee, if one tube filament, iS/Ocs\ con.
others will fail to light. Replace defectiy 01)(,11, al}
sockets, or wiring causing such open cireuit tubes,
not dispose of tubes until they have be 5. Do
with a tube checker. Red hot plateg of the
tifier or second audio amplificr indicate oy e ree.
cu‘rrcnb drain; if this is the caso, shug oﬁ“ Elc SSive
ceiver power immediately.  Furthep trouble 110 res
izing is NOw neccessary. : ocals

Q N
eS tyy

en chcckeq

77. Operational Test

Operate the recciver as deseribed in the equi
ment performance checklist (par. 45), Pcl.fqu.ll.%
ing these operations will indicate the perfor 0111‘1 X
of cach control and switch and will sho\;1 {mfw
malfunction. The malfunctions can be assoc; fln)l’
with a specific circuit or circuits and traced ‘1100;

“particular component or components. If every:

thing appears to be normal in the operational test
further testing 1s necessary for sensitivity an({
tuning calibration measurements. Thesc‘latter



audio, i-f, or 1-f stage of the receiver. The signal
substitution tests outlined in paragraphs 82
through 86 then can be used to supplement this
procedure and determine the defective stage or
component. A tube check and voltage and re-
- sistance measurements of this stage ordinarily
should be sufficient to isolate the defective part.
Test tubes before starting this procedure. To
ald in trouble shooting and repair, refer to figures

tests are to be made only after all receiver faults
are repaired and if sufficient test equipment is
available.

78. Trouble-Shooting Charts and lllustrations

The following chart is supplied as an aid in
locating trouble in the radio receiver. This chart
lists symptoms which the serviceman should ob-
serve, either by sight or by hearing. The chart

M

also aids in localizing the trouble quickly in the

79. Sectionalizing Trouble in Radio Receiver R-96A/SR

30, 31, 32, 34, 36, 37, and 40.

Symplom

Probable trouble

Correction

1.

2. Recciver dead; pilot light not lit.____ 2. Open filament resistor R—GO or | 2. Replace defective resistor. j
R-59. 4

3. Receiver dead; pilot light lit.________ 3. Stand-by switch SW-4 open._... 3. Close switch. :
i . Defective stage_ .o oo ___ See localizing chart (par. 80). )
Polarized power plug connections Reverse connections. i

reversed. : !

4, Receiver weak with antenna con- | 4. Open antennalead ... __. 4. Repair antenna lead.
nected; strong signal with signal
generator connected to antenna ‘
post.

5. Weak signal” with signal generator 5. Antenna stage misalined________ 5. Aline stage. j
connected to antenna post; strong Antenna stage defective. .. ... See localizing chart (par 80). i
signal with signal gencrator con- i
nected to control grid (pin 4) of l

~ tube V-1. : |

6. Weak signal with signal generator | 6. R-f stage misalined.____________ 6. Aline stage. i

8. 550-ke signal heard stronger when [ 8. Second i-f stage misalined.._____ 8. Aline stage.
~ fed to grid (pin 4) of V-6 than when Second i-f stage defective. ____.. - " See loealizing chart (par. 80). gIE ‘
fed to grid (pin 4) of V-5, _ . ‘y
0. Audio signals heard with headset | 9. Defective tube V~10__..________ 9. Replace tube. ;
connected to control grid (pin 5) Defective audio stage.....___.._ See localizing chart (par. 80). i
of V-10 and B- but not heard at '
phone jack. . I
10. No reccived signals hcard although | 10. Defective h-f oscillator_ .. _____. 10. Sec localizing chart (par. 80).

Recciver dead; pilot light not lit_____

connected to grid (pin 4) of tube
V-1 but strong when connected to
grid (pin 4) of tube V-2,

550-ke signal heard stronger when
fed to grid (pin 4) of tube V-5 than
when fed to grid (pin 8) of V-3.

550-ke signal fed to antenna post
- is heard (receiver tuned to 520 ke).

. Fuse -1 or F-2 blown______._._

. First i-f stage misalined_._______

Open filament of one or more
tubes.

No power at receptacle_ - ____.

Shorted capacitor C-77__ ...

R-f stage defective. ... _.__._

Tirst i-f stage defective__.__.__ -

. Replace fuse.

Replace defective tube.

Correct power source.
Replace capacitor.

- Bee localizing chart (par. 80).

. Aline stage.
Sec localizing chart (par. 80).-
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80. Lbcqliziﬁg Trouble in Radio Receiver R-96A/SR

Symptom

Probable trouble

Correction

1. Voltages at all pins of tube V-1 nor-

2.

3.

6.

46

mal except:
a. No voltage at plate (pin 8)

b. No voltage at screen (pin 6)

Signal heard strong when fed to grid
(pin 4) of tube V-1 but weak or not
at all when fed to antenna post.

Voltages at all pins of V-2 normal
exeept:
a. No voltage at plate (pin 8)

b. No voltage at screen (pin 6}

. Signals heard strong when fed to grid

(pin 4) of tube V-2 but weak or not
at all when fed to grid (pin 4) of tube
V-1.

. Voltages normal at all pins of V-3

except:
a. No voltage at plate (pin 3)

b. No voltage at screen (pin 4) .-~

520-ke signal from signal generator fed
to grid (pin 8) of tube V-3 hecard
strong, but heard weak, or not at all
when fed to grid (pin 4) of tube V-2
(veceiver tuned to 550 ke).

. Voltages normal at all pins of tube V-5

except:
. No voltage at plate (pin 8)

_b. No voltage at plate (pin 8) or

screen {pin 6).

550-ke signal heard stronger when fed
to grid (pin 4) of tube V-5 than

when fed to grid (pin 8) of tube V-3.

. @. Open switech SW-1C_._______

Open primary of T-6, T-7,
T-8, T-9, or T-10.

Open resistor R—4

Shorted capacitor C-17._____

Open resistor R-2. .-

Shorted capacitor C-8.______

2. Open or shorted switch SW-1A

b.

or SW-1B.

Open primary or sccondary of
transformer T-1, T-2, T-3,
T-4, or T-5.

Capacitor C-6 open

a. Open switch SW-1I2

Open primary of T-11, T-12,
T-13, T—14, or T-15.
Open resistor R-8..._ ...

Open resistor R=7._.._..____
Shorted capacitor C-21
4. Open or shorted switch SW-1D__.
Open transformer T-6, T-7, T-8
T-9, or T-10.
Open capacitor C-18
Shorted ecapacitor C-12, C-13,
C-14, C-15, C-16, or C-20.

b.

a. Open primary of transformer
T-16.
Open resistor R—13.
Shorted capacitor C-32.
b. Open resistor R-50....._.._ ..
Shorted capacitor C-97._.___

Shorted capacitor C-=22._____ ]

6. Open capacitor C-23_.____.___ ...
Open  transformer T-11, T-12,
T-13, T-14, or T-15.
Shorted capacitor C-24, C-25,
C-26, C-27, C-28, or C-30,
a. Open primary of transformer
T-17.

b. Open resistor R-17______.__.
Open conneetion_ ... _____
Shorted capacitor C-36.._.__

8. Open or shorted transformer 1-16

or shorted capacitor C-85 or
C-86.
Open resistor R-13 or R-14______

Open capacitor C~33 or C-97_____

a. Repair or replace
SW-1C.
Replace defective coil.

place switgy,

Replace resistor,
Replace capacitor,
Replace resistor,
Replace capacitor,
2. Repair or replace E
or SWo1B, vt SWoyy
Replace defeetive cofl,

b.

Replace capacitor.

a. Repair or replace switel
1E. Sy
Replace defective cof),

Replace resistor,
Replace capacitor,
Replace resistor, -
Replace capacitoy,
. Repair or replace swi
Replace defeetive

b.

tch S\V
allsfol "Mey, -

Replace capacitor,

Repair or replace éapzxcitol-

a. Replace transformep T-1g
Replace resistor 1{_13
Replace capacitor,

b. Replace resistor R~50,
Replace eapacitor,
6. Replace capacitor.
Replace defective transformcr.

Repair or replace capacitor

a. Replace transformer T-17,

b. Replace resistor. R~17,
Repair open connection,
Replace eapacitor.

8. Replace transformer T-1g,

Replace resistor,
Replace capacitor.
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Symptom

Probable trouble

Correction

9. Voltages normal at all pins of tube V-6
except:
a. No voltage at plate (pin 8)_.____

b. No voltage at plate (pin 8) or
sereen (pin 6).

10. 550-kec signal heard stronger when fed
to grid (pin 4) of tube V-6 than
when fed to grid (pin 4) of tube
V-5.

11. No audio signals heard with headset
connected across resistor R-30
(A. F. GAIN .control).

12. No audio signals heard with headset
connceted from grid (pin 5) of V-10
to B—.

13. Audio signals heard with headsect
connected from grid (pin 5) of V-10
to B— but not heard at J-1 and
speaker.

14. No received signals heard although
550-ke signal fed to antenna post is
heard (h-f oscillator not operating).

15. No audible note on c-w reception
with bfo turned on.

16. Noise limiter not effective____ ... __.

10.

11,

12.

16.

a. Open primary of transformer-
T-18.
b. Open resistor R~23_.__._.____
Shorted capacitor C-42__.___

Open or shorted transformer
T-17, or shorted capacitor
C-87 or C-88.

Shorted capacitor C-37____.__.

Open resistor R-18________ ...

Open capacitor C-36 or C-38__...

Open resistor R-26, R-27, or
R~40.

Open or shorted capacitor C-43.

Shorted capacitor, C-89 or C~90.

Open transformer T-18._ ...

Open capacitor C-51____.___...

Open resistor R-27, R-28, R-29,
or R-30.

Open capacitor C—47 or C-51.._.

Shorted ecapacitor C-45, C-47,.
C-51, or C-81. .

Open coil L-14___.________ e

Defective switeh SW-7_________

. Open output transformer T-19___

Open cireuit at jack___._.__..__
Secondary of T-19 not grounded._
Open resistor R~33____ . .._.__
Shorted capacitor C—48._ ... ____
Wrong side of T-19 grounded._ . _

. Open or shorted switch SW-1G,

SW-1H, SW-1I, SW-2, SW-
2A, SW-2B, or SW-2C.

Open or shorted coil T-20, T-21,
T-22, T-23, or T-24.

Open .capacitor C-35, C-i1,
C-52, C-53, C-54, C-59, C-68,
C-69, C-70, C-91, or C-92.

Shorted capacitor C-35, C-40,
C~52, C-53, C-54, C-55, C-56,
C-57, C-58, C-59, C-01,
C-62, C-63, C-64, C-065, C-66,
C-67, C-68, C-71, C-72, C-7¢,
or C-100.

Open resistor R-36, R-38, R-52,
or R-58. ,

Opencoil L-6. ..

Defective erystal o ______

. Open eoil T6. ..l ______
- Open capacitor C-75 or C-37____

Open resistor R-19, R-20, or
R~39.

Shorted capacitor C-87, C-74,
C-175, or C-82. '

Open capacitor C-49______.____

Defeetive switeh SW-7_________

* Open resistor R-25 or R-41_.___

Defective Tube JAN-GHG, V-9.__

10.

11.

12.

13.

14.

Replace  capacitor.

a. Replace transformer T-18.

b. Replace resistor R-23.
Replace capacitor C-42.
Replace transformer T-17.

Replace capacitor.
Replace resistor.

Replace capacitor.
Replace defective resistor.

Replace capacitor.
Replace capacitor.
Replace transformer T-18
Replace capacitor.
Replace resistor.

Replace capacitor.
Replace capacitor.

Replace coil.

Replace switch.

Replace transformer T-19.
Repair open circuit.

Ground secondary.

Replace resistor.

Replace capacitor.

Reverse secondary connections:
Repair or replace defective switch.

Replace coil.
Replace capacitor.
(C-57 will

show up bad only on CRYS-
TAL position.)

Replace resistor.

Replace coil.

" Replace crystal.

16.

. Replace coil.

Replace capacitor.
Replace resistor.

Replace capacitor.

Replace capacitor.
Replace switch.

- Replace resistor.

Replace tube.
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Symptom

17. No plate or sereen voltage on the

receiver.

Probable trouble

17. Open coil 1.-8
Shorted capacitor C-50, C-60, '
or C-73.
Open circuit in wiring
Incorrect voltage input . e
Switech SW—4 grounded__ . ______
Rectifier tube defective_ - _______

‘ Correction
---| 17. Replace coil,
Replace capacitor,

Repair open cireuit.
Check line voltage.
Remove ground op replace swit

Replace tube. e

81. Coil Resistances
The d-c¢ resistance of a number of the coils used
in this receiver are listed below:

D-c resistance

Reference

symbol (ohms)

1 SR 2 S SRR DN Sl 35

Tl L R s e LA s AT OO 1)
Il TRl e 118 S ol T o AL B 0.6

| R e POEAEIS Rt iy 200 maximum
117 20 e R P o L 1L S G Y { 0.6

[EE APl L et B vle o r . 970

82. Signal Substitution Notes
i-f, and r-f signals are

@. Sources of audio,
The signals

necessary for signal substitution.
may be produced by one or more units. If a
single unit is used it must have adequate ranges
to produce signals in the audio frequencies
between 400 and 1,000 cycles and radio frequencies
from 135 ke to over 12 me.

b. A useful item is a standard headset.
is used for tapping in along the audio circuit.

¢. After the faulty stage is detected, a voltohm-
meter and tube tester are needed to locate the
defective component.

d. For tests given in paragraphs 83, 84, 85, and
86, ground one side of the signal generator
(shielded side of lead) and introduce the signal
to the point as directed through a capacitor of
about 0.05 uf.

¢. Listen for the signal and determine whether
it is normal. Comparison with another receiver
of the same type is the best method; however, it
is not always possible. If the signal is not
normal, the headset can be moved from stage to
stage until the signal is found to be normal again
or until it is determined that the audio section is
not at fault. When the audio section checks
properly, move the signal generator from stage to
stage to check the i-f and r-f stages.

£. Check the wiring and soldering in each stage
during this procedure. Do not damage the wiring

This
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——a
or components by pushing them duripe
Be careful not to damage the recejve B
way.

g. Misalinement of one or more of the
can cause reduced sensitivity and ©
Misalinement of the h-f oscillatoy
the dial indication to be off,
no reception.

h. Test the tube of the stage where th
is localized. Next, measure the voltage ang e
sistance at the tube socket of that stage. A4 e

i. Tube socket voltage and resistance Megs
ments may not be changed even thougl, [h:.l,sm\
is not functioning properly. These noteg ol
serve as a guide to develop other ])l'()(‘,(‘(]lll'(‘N‘lll‘
in servicing this radio receiver. ,I'n(livi(hml :01\111
niques will vary on the voltage and CCh-
measurements of individual parts,

j. Remove only one tube at a time when o

g Inspectiqy,
I'1n any Olh(‘r

Stagag

S(\l(‘('( i\'i(\r

woul(| N
v can
SPotly prece : Se
Y rec “l)l‘l()n’

troy, 1§
-

bul,
Ollld

resig
lh[,a‘n(\'o

sting.

Check the type number of the tube test the bS-
A s . . ) X 6 (&
and, if it is not defective, return it ¢ its p Uie

X S prc
socket before removing another tuhe ProPer

k. 1t is assumed at each step that g pPrevioy,
s

steps have been satisfactorily completed, | |
? ed.  Isolg,
and clear any trouble located before BT lf]L(‘
. . g >eeq
with any succeeding steps. g

83. Signal Substitution

In the three paragraphs which follow (84, 8%
and 86), the various locations and poings fm.‘qi’“_;lo’
substitution will be found. It is essential 1‘11;1,(?{1*11,1
repairman use these methods to reduce repair “"n(j
and to service the receiver efficiently. Use ﬁtrm‘(x‘
42 for following the signal through diffe o

84, A-f Tests

a. TerMINAL 3 oF TuBe V-10 (PLarg or A-F
Ol)’l‘l’p'l'). Apply an audio signal through a series
capacitor (approximately 0.05 uf) to terminal 3 of
tube V-10. Listen in at the speaker or headset,
for the signal, which may be rather weak. No

‘ent stages,



7-20,T-21 C-64 G-66 C-67 T-23 C-62

-8 Cc-7 T-1 E-2 G-9 SW-HA

Figure 30. R-f chassis, boltom view.
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R-20,SW-5
C-73 SW-3 R-10 SW-4 i
TM878A-26 ;

Figure 31.  Audio chassis, boltom view.




RECT
v-11
JAN-25Z6-
GT
115 VAC
NM
DET-AVC
v-8
JAN-65Q7

IST R=E
V-1
JAN-BSK7

2D R=E
v-2
JAN-6SK7

v-i0
JAN-25L6GT

1000

MIXER
V-3
JAN-63A7

H-F OsC
V-4
JAN-65J7

N -

s o

NOTES!

.15V AG INPUT.

VOLTAGES AND RESISTANCES MEASURED
TO B~ WITH A 20,000 OHM PER VOLT
METER. USE HIGHER METER RANGES TO
PREVENT CIRCUIT LOADING,

NM INDICATES NOT MEASURED.

-NO SIGNAL INPUT. R.F. GAIN AT MINIMUN.

16

TM 878A-29

Figure 32. Radio Recetwer R—96 A[SR, voltage and resistance measurements.
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JAN-6SK7

2D RF

N2

JAN-6SK7

MIXER IST IF

V-3 V-5
JAN-6SA7 JAN-65K7

R-13
4700

2D IF

V-6
JAN-6SK7

DET-AVC-IST AF 2D AF

V-8 V-10
JAN-6SQ7 JAN-25L6

R-23
4700

E-16

NOTES:
. SWITCH WAFERS SW-IC AND SW-IE ARE GANGED
2.SWITCH WAFER SW-2 AND SW-2B ARE GANGED.
3.PRIMARIES ONLY ARE SHOWN OF T-6 THROUGH
T-15.
4. ALL RESISTOR VALUES IN OHMS UNLESS OTHER-
WISE SPECIFIELD
5. ALL CAPACITOR VALUES IN UUF UNLESS OTHER-
WISE SPECIFIED

T 2700 R-8
= 4700 03
04
R-51 RECTIFIER e
2700 V-1l oz
JAN-2526
HF 0SC oo BFO !
= V-7
JANV-645J7 [MANUAL] JAN-65J7
VvV
R-38
27K
SW-28B
MANUAL —000 —4
L-5
AC-DC
INPUT
/ 42
8-
TMB878A-24

Figure 33.

B+ voltage distribution.
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V-7

Figure 34.

is point would indicate that transformer
tube V-10 is shorted, or that there
shorted wiring connection. Check
ction and test tube V-10.
4 ) Al
p. TERMINAL 5 OF Tuse \ lf) (GRID OF A:\-I«
()(.,;.1,[/.,1;)' [ntroduce an audio ng'llf]l to terminal
5 of tube V-10. The output heard in l'h(‘ speaker
or headset should be louder Flmn that in the pre-
If the signal is weaker, test tube
bias resistor R-33 and capaci-
('-47 might be shorted, or

signal at th
T—19 is open,
is an open or
for open conne

ceding test.
V-10 and (-ulh()d(‘.
tor C-48. Capacitor
the plate or screen voltage may he low. &

¢. TerMINAL 6 oF TUBE \ 8 (Prare or K IRST
Aupro). Apply the :mdmlmg-nul across (:upm'ltor
(-81, which is connected h'(?m terminal 6 of tube
V-8 to B—. If the signal is much weaker than
the preceding step, check for shm't(-(l' <-:1pn<-it(lr
(-81, open coil 114, or open capacitor C-47.
Test tube V-8 for a short circuit.

Chassis, top view.

L-6  T-I6  SPKR

d. TERMINAL 2 oF Tuse V-8 (Grip oF FIRST
Aupro). Placing a signal across A. F. GAIN
control R-30 should give an increase in volume
over tests performed in the above paragraphs.
The volume can be varied by turning the control.
If the signal is not increased, check the control
for opens and see whether the plate voltage is
correct. Low plate voltage may be due to defec-
tive resistor R-27, R-28, or R-29 or shorted
capacitor C-44 or C-45. A high plate voltage
will indicate an open cathode resistor R-27.

85. I-f Tests
a. TERMINAL 8 oF TuBE V-6 (PLATE OF SECOND
I-I).
(1) Receiver controls are set the same as for

stage gain measurements (par. 88). The
signal generator output should be kept
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- 1.

“notoe.
the bfo is out of alinement or that the oscillator .

“or shorted.
for a short.

to a value that does not overload the
stage but is high cnough so that changes
in volume level can be recognized. These
receiver and signal generator settings also
are to be used in the r-f and mixer tests.

(2) Apply a modulated 550-ke i-f signal to
terminal 8 of tube V-6 through the series
capacitor (0.05 uf). A slightly smaller
value for the capacitor can be used if
0.05 uf is not available. A relatively
strong signal should be heard in the head-
set or speaker compared to the signal
heard in the a-f tests. Lack of signal or
a weak signal can be traced to defective
i-f transformer T-18, open capacitor
C-43 or C-51, or defective load resistor
R-26 or R—40. Test tube V-6.

b. TermiNaL 4 or Tuse V-6 (Spconp I-I7).

Inject a modulated i-f signal of 550 ke to terminal
4 (control grid) of tube V-6 and note whether there
is an increase of volume. A reduction or only
a very slight increase may be caused by shorted
capacitor C-37, C-39, or C-88. Check the plate
and screen voltages. Zero voltage at the plate
or screen will occur if resistor R-23 is open or
if capacitor C—42 is shorted. High plate voltage
would indicate that cither resistor R-18 or R-21
is open. .
. ¢. TerMiNaLS 8 aAnND 4 oF Tune V-5 (First
The same test used on terminals 8 and 4
of tube V-6 can be used on terminals 8 and 4 of
tube V=5. The circuit is similar and may create
the same troubles in similar components. The
audio output should increase progressively. Check
tube V-5.

d. Bear-Frequency Osciuator Tunp V-7.

" The bfo is tested by removing the modulation

from the signal generator and turning B. F. O.-OFF
switch SW-5 on.
the oscillator injection, and listen for an audio
The absence of a signal will indicate that

is not oscillating. Realine, if necessary, or test

tube V-7. Oscillator components may be open
Be sure to check capacitor C-37

86. R-f Tests

@. TerMiNAL 8 oF Tuse V-3 (Mixer). A mod-
ulated 550-ke i-f signal should be fed in to terminal
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plate or screen voltage might be ¢
A A 2aus
. defective resistor R~13 OI'DR-5O or °d by

Turn the bfo control to increase -

8 (signal grid) of tube V-3. The output notg d

usually is approximately the same or sl
*sligr '
greater than that heard with g signal inj:};ltt 1§
€

at terminal 4 (control grid) of tube V-5, 1,
: Ow

a
a Sllol\_ted

capacitor C-32 or (C-97, High plate op Se
cen

voltage may be caused by an open regj

S ’ 13
or open choke L+4. No signal o a vetl? R
signal can be traced to the aboye faults o oule
o

rot
Test tube VO\ &
(Seconp R~F3.

defective i-f; transformeor T-16.
b. TERMINAL 4 or Tungp V-2

Apply & modulated r-f signal to tapm: .
grid) of tube V-2, Th% freqile;lé;ug%l 4 (00111-,1.01
should be within the range of the bth Signgl
checked, and the tuning indicator. g] an Cinge
to the correct frequency to receive 12{1 }d b <
If no signal is heard, the voltages fns Sl‘gnul
should be checked (fig. 32). Witi cOg. buabe .
readings obtained, the h-f oscillatol.lecltv o

checked to sce that it is oscillatine - Srfould o
oscillation, check the voltage aCrOSsb'qI.n © 1(3(.10_
R-58 with a VI'VM .(vacuum-tubebvl(l istc;;
A voltage of approximately 6 to ¢ volt, 9“ Qtel.)

No voltage indicates that the L-f OscilT ls 1‘111&].
functioning. It must be pug into Mor g :
before continuing with the p-f tests FO )er&tioll
suggestions given in the trouble ch.am olloy, the
graphs 79 and 80. The p-f stages g "ol p
construction to the i-f stages andbpl_cSl‘O Simj
troubles. Checking the signal {pe, ot the
grid to the r-f stage to the antenng | -th.e Nixer
which stage is causing the troublL Wl inq;
trouble can be localized. ¢ s

87. Stage Gain Chart Usqge ,

@ Averago stage gain is liggeq i
gain charts given in Paragrapl, gg 1t
charts to c}wck the over-all ggip of i 8¢ thege
and the gain of cach r-f op il stage o 'I?r ‘l‘ecei\,m.
st;ages. Low output at any POi;t'cI} bl?llpS-Of
dmate§ a loss of gain in somp stage 10?1\0(1 in-
thckmg the gain per stage localizcg thol émgcs.
'l'hese c}}arts can be used in the sienal Cs-tlli)u]ole.
,tlon or signal tracing methods of tl'Oflble s}u Stitu-
The reference level of output, for the m’-x Of’tlng.
inputs listed in the charts is 50 mw. To 1 \CIOVOM'
output.in the measurements, SPKR --OFl;mdr‘ t»lm
SW-9 is placed in the OFF Positié)n. Rz‘s“ltd{
R~34, & 20-ohm resistor, then is the outpug llsmil
and the voltage is read across it with the Ollf(;)}?l(lt’

5

l'(}g

2

he
© SLH,gc

}
{
i
[
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' 50-mw output, and the 3- or 5-volt output meter
range should be used. If the signals have to be

"~ monitored, the headset ean be used. "
b. The spcaker should not be used during the
stage gain measurcments since the voice coil would
not give the proper load for a v1—v01t output at 50
The signal gencrator used for gain checks

} meter. A reading of ‘1 volt will be read with

‘ mw.

b - i
} mus low inputs such as 1 to 10 microvolts,

] ngs at .

| f Jeakage of the signal generator must. be

| the Tow. This can be checked by turning the
very aator £ the lowest output and disconnecting
“thcff(rnal gencrator lead from. the receiver. Leal-
she 51?11 be indicated by the signal coming through
20 though the signal generator is turned to its

evellst output and is not connected to the receiver,

Jow®
ge Gain Charis

88' Sta
; The following settings will be used for all stage
otc-

readi

casurcmcnts:‘
seeiver settings:
TReee T GAIN oo Fully clockwise.
R. F. GAIN. oo Tully clockwise.
" y. C. ON-OFF control.. ON.
. si’KR.-OFF control. ... OFF.
A. N. L. OFF-ON control.. OFF.
conal generator settings:

Sie MOdulation frequency .- . - ..

Percent of modulation. ____

gai?

1,000 cycles.
30.

have & calibrated output.” To get accurate -

a. Rapio RECEIVER R-96A/SR, R-F StAGEs.

Signal generator output connection

Mixer gri d,

Antenna Control grid, { Control v
binding first r-f grid, sec- mixer
post. stage, ond r-f Tube .

Tube stage, JAN-
JAN- Tube 6SA7.
6SK7. JAN-
6SK7.
' Output
Band / TFreq (ke) | Signdl generator output (microvolts) rgt(}tiggl
(volts)

1. 200 1.0 6.0 40 380 1.0

2 . 380 1.5 80 36 300 1.0

: J 2,250 | L4 9.5 51 410 1.0

4oL 4,500.] 2.4 150 58 | 425 1.0

S 9,000 | 3.2{20.0 60 | 450 1.0

b. Rap1o REcErvEr R-96A/SR, I-F Staces.

Signal
generator m?urtplégd_
output_ (mi-|Tior T
crovolts) | ing (volts)

Signal generator output

Signal generator
connection

frequency (kc)

550 ___ Mixer grid._.___.___ 160 1.0
550 . Tirst i-f grid-_______ 1,700 Lo
580 .. Second i-f grid- - .__. 39, 000 1.0

Note.—Detector sensitivity is 0.7 volt for 50 mw output.

Section lll. REPAIRS

placement of Parts

.eplacement of parts makes new faults
Ca:ﬂ,clis ' 11\)Iotc the following points:

ineleeme a part is unsoldered, note the posi-

) a- £ the leads. If the part, such as a trans-
‘tiom, © \as a number of conncctions, tag all of
forfri(f; "Is so that they can be identified when the
bl;f_t is reinstalled.

. Be carcful not to damage other leads by
uliiﬂg or pushing them out of the way. ’
P Do not allow drops of solder to fall into the
Sc:' since they may cause short circuits if not
1'0n:love‘d' . '

d A carelessly soldered connection may create
new fault. It is very important to make well-
aoldcred'joints, s:ince a poorly soldered joint is

, 2 ne of the most difficult faults to find,
¢. When a part is replaced in r-f or i-f cireuits,

it must be placed exactly as the original one.

Failure to observe this precaution may result in
decreased gain or possibly in oscillation of the .

circuit.

90. Replacing Special Parts

a. Tuning Knos. It is sometimes necessary
to replace the spring that acts as a friction lever
_in the tuning knob. Its adjustment is explained
In paragraph 91, :

b. Gear Drrve. Replacing the gear drive
mechanism is explained in paragraphs 93 and 94.
¢ Tuning Caracrror. First loosen the cou-
Pl{llg shaft that connects the capacitors to the gear
drive mechanism. The nuts that hold the ca-
pacitor to the chassis (located on the underside
of the chassis) should be removed from the spade -
bOlt_S- Be careful, when replacing the new: ca-
pacitor, that all connections to these bolts that
were originally connected to the old capacitor are

replaced.
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d. Banp Swirca (SW-1). The replacement of
a wafer section or sections demands extreme care.
(1) To replace switch decks (figs. 30 and 34),
first remove the center ¥%-inch Cinch
button of the three Cinch buttons on the
back of the chassis. Loosen the shaft
coupling next to the switeh shaft and
remove the shaft through the ¥%-inch hole
in the back of the chassis. To replace
the switch deck in the front section, un-
solder the wire from the defective switch
deck, tagging each lead as it is removed.
Unserew the No. 5-40 nut from the back
of the last switch deck and pull the
threaded shaft through the %-inch hole
in the front panel until the defective deck
is clear. Take care not to lose the metal
spacers and phenolic washers. To re-
place the switch decks in the rear switch
section, unsolder the leads from the
defective switch deck and tag each lead
as it is removed. Remove the two %-
inch Cinch buttons from the back of the
chassis. Unscrew the No. 5-40 nuts from
the front of the threaded shafts and pull
the threaded shafts through the #-inch
hole in the back of the chassis until the
defective switch deck is clear. Take care
not to lose the metal spacers and phenolic
washers.

(2) To replace the BAND SWITCH, first
remove the front panel from the chassis.
Then remove the front plate from the r-f
tuning section; be careful not to damage
the dial. Unsolder the 10 leads that come
from the r-f section to the i-f section
through the terminal board. Unsolder
the lead from the plate (pin 3) of Tube
JAN-6SA7. Locate and remove the
three serews that hold the chassis to the
r-f chassis. Loosen the coupling be-
tween detent switch sections of the
BAND SWITCH. Remove the antenna
feed-through insulator. Remove the
serews from the r-f shield that holds the
r-f chassis in place.

(3) Toremove the front switch assembly, take
out the three screws from the back plate
of the r-f chassis and slide the plate back
until the end of the switch is elear. To
remove the front section of this switch
assembly, unsolder all leads to the switch
(tagging them as removed) and the four
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leads to the metal case capacitors
mounted on the sides of the baffle shield,
and remove the baffle shield as part of
this switch assembly.

(4) The back decks of the rear switch assembly
may be removed by removing the nul&s
from the through-bolts.

e. Parrs MouNTED ON TErRMINAL BoOARDS —
Those parts which are aceessible can be removed
with the terminal boards in position. For the
parts not accessible, loosen the terminal board
taking care that the nuts and bolts used (in som(;
cases) to secure the terminal board are not Jost,

91. Tuning Knob Adjustment

To make the required adjustments on the tunine
knob, first remove the cover plate. To 1'01]‘1()\'!’\
the cover plate, pry it off with the blade of a e
driver. This will expose the locking
rectangular band spring which applies DT oSt
the tuning knob. The locking nut ])l'(!sS(\S;Ur‘“
the spring which, in turn, holds the knol, u:{
the dial assembly shaft. Tighten the l”('vki:
until enough pressure is exerted by the
prevent the tuning knob from slippine
#-inch wrench to turn the locking nnr,
lo.(:king' nut is too loose, the tuning knol, W
without revolving the tuning capacitop

Serew
nut anq
to
Uinsg,
1t to
'g nut
SPring {q
. Userl
-l,f the
Ul ey,

. . . o X
Tighten the locking nut until one-half of the e
‘ s e sSpr ,

bow is removed. Do not tighten the PIing

locki 3
. . i KIng %
too much; the spring might break. = 2

92. Tuning Indicator Recalibration (f
hi (figeit
and 34) (figs. 2, 9,

@. The tuning indicator will require
tion if the gear drive assembly is pe
replaced or if the set has been subje
sive shocks which have loosened some adjustme
in this mechanism. Lack of calibration \ig nf i
denced by the dial pointer reading the ;\’l.(
frequency when the set is tuned to g station ((,)lflg.
known frequency. Recalibration consists of m A
ing the dial pointer point to the correct {re
mark on the dial when the tuning ¢
also is set to that frequency.

recalibpg.
moved anq
cted to exces.

Vi~

ak-
quency
apacitor gang
. First loosen the
setscrews on the tuning gang end of the flexible
coupling. The tuning gang now ¢an be turned to
the fully meshed position (plates closed). With
the tuning gang in this position, the dial gear drive
is turned so that the dial pointer moves to the rieht
until the mechanical stop reaches the end ofhils
travel.




6. The dial gear drive is rotated by turning the
The flexible coupling setscrews now
can be tightened. ].mn‘vin.g the t,umlug f;_:ang still
fully meshed, the (.hul pointer should fo to t.ho
right and pm'u]lol with the bottom (",dge o (!10 dial
% ning in the cabinet. If the pointer is in any
A i : S SanaR e ] :
ther position, loosen the screw hold,u}g it to its
o ft, and place it in the correct position; then
dpn The vernier dial should be

tuning knob.

sk
S rew.
en the sc ; : :
,~(‘,t,1§_fhbo vhile the tuning gang and dial pointer are
& V A ok . 4
get to .ocalibration position. The tuning dial

3. 1
- th(,
g be

| turned through its entire range and
oulc
sh d for f1

eedom of action to see that the dial
” at any point. If it

adjustment has been completed, the calibration is
still incorrect, it will be necessary to re-aline the
receiver in accordance with the instructions given
in paragraphs 96 through 102.

93. Gear Drive Removal (figs. 34 and 35)

Removal of the dial gear drive assembly in-
volves disassembly of other parts within the
receiver. To facilitate removal of the dial gear
drive assembly, proceed as follows: <

@. To remove the chassis and front panel from
the ":l‘])l'n(‘t, first remove the six large-head
machine screws from the left and right edges of the

e 1"'("{?. does not “hang up

7""1)“;},(5 pointer should be .(-lw(-kod Lolsoo. le it front panel. Remove the rear connections to the
A0€5 .ubbing against the dial fn(-,u: [f this is not  chassis; then pull the chassis and froﬁtn pfu;el from
is pot 1 o8 of trouble, check the tuning knqh spring the cabinet. This exposes the dial oear ‘(h'ive
the ’h.;”l”.”ul the gear drive mechanism.  Instruc- b. To remove the knob, use thbs'bvc(‘ial j{llcn
t‘,]]hl()]l ‘Hwil' adjustment and repair can be found type wrench contained \\'i;,11i11 the (-llmss/iq‘ Two
tjons ":(',_'_‘”)hs 91, 93, and 94. If, after the above  wrenches suitable for this ()I)('l':l‘l'i(n»l a‘ré;ecured
e

CTUNING | TUNIVERSAL 'DIAL AND TUNING
¥ ' CAPACITOR | 'COUPLERS 'CAPACITOR DRIVE =~
, ASSEMBLY Sl

IF'rcure 35.

886780— 50—

T™ B78A-27 |

Tuning assembly, cutaway view.
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by clips on the side of the r-f shicld wall directly
above tube V-5. Insert the wrench into the
Allen screws and turn counterclockwise to loosen
the screws cnough to remove the knobs from their
shafts. ‘ .

¢. To remove the dial lock lever, unscrew the
pivot screw and pull the lever away from the
pancl.

d. To remove the front panel, tale off the toggle
switch nuts and all serews which hold the panel
to the chassis members. Leave the speaker, panel
lamp, and PHONES jack sccured to the pancl.
Be careful, at this point, to prevent the weight of
the front panel from damaging the dial gear drive.
After all the scrows that fasten the dial gear drive
assembly to the pancl are removed, the flexible
coupling and the screw lugs under the dial drive
© arc the only fastenings holding the dial drive to
the chassis. By loosening the sctscrews on the
flexible coupling and taking the nuts from the
mounting lug screws underncath the chassis, the

dial drive can be removed. Rock the a'ssembly'

gently, at the same time lifting upward at the -

front end. When the lug screws are clear of their
chassis holes, the assembly can be pulled from the
tuning gang shaft. - The unit now can be worked
on or replaced. ' '

94. Gear Drive Replacement

To replace the dial gear drive, follow in reverse
order the procedure outlined in paragraph 93.
When replacing - the assembly, do not use too
much force. Torcing may result in breaking or
bending component parts.

95. Refinishing

Instructions for refinishing badly marred pancls
or exterior cabinets are given in TM 9-2851.  Mj-
nor scratches should be taken care of to prevent,
rust and corrosion (par, 40).

'Seciion IV. ALINEMENT PROCEDURES

96. Test Instruments Used for Alinement and
Adjustment

a. SioNaL GeneraTor. The signal generator

used to aline Radio Receiver R-96A/SR should

be an accurately calibrated instrument capable of
producing audio tone modulated r-f signals. It
should cover the frequencics from 135 to 12,000
ke. Signal Generator I-72 is an instrument
capable of producing these frequencics. A satis-
factory output is about 100 microvolts, and an
output impedance of 100 ohms will provide the
required match for alining the r-f circuits. ) T}{e
output impedance and attenuator calibration is
not very important for alinement of the i-f stages.
Dial calibration of the recciver can be made only
as accurate as the calibration of the signal gener-
ator unless a frequency meter is used. For best
results in alinement and stage gain measurements,
the signal generator and receiver should be located
in a screen room, if one is available.

b. Ourpur METER. An a-c type output meter
capable of responding to the sign&l. generator
modulating frequency is neceded for alinement of
the receiver. The meter also should be capable

"of indicating half-scale voltage on the 10-volt
range. An output moter such as furnished with
Test Set I-56 is satisfactory for this purpose.
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The meter resistance should be greater than 500

ohms. ,
¢. Frequency Murnr. More aceurate se
of the h-f oscillator frequencies can be made by
using a frequency meter in conjunction with thue
signal generator. Frequeney Meter Sef, § CR-511
is adequate for this purposc. If Rectiﬁm. Po:n ‘
Unit RA-133 is not available with this f,., . ‘u,
meter, four Batterics BA-30 and iy Bqt»en'c}
BA-2 are needed, _ alteries

d. HuapsEr. A headset can be use( for aline
ment and signal generator calibration, if des'l.I}L{

e. AuinemenT ToorL. A standard alinelgt:( .
tool is used for alinement of the r-f, i-f and fllt
circuits. » and bfo

tlings

97. Calibration of Signal Generator

Accurate alinement of the h-f oscillatoy

. . X V-4
in the receiver requires the use of the fre (V)

quency

-meter to check the signal gencrator seit:
g g ator setmng, as

follows: Place the signal gencrator and the fre-
quency meter near cach other. Turn on both
equipments and allow them to warm up for at
least 15 minutes. Attach a piece of wive to the
signal generator output connection and place the
wire near the frequency meter antenna. Calibrate
the frequency meter according to instructions fur-
nished with-the meter. Set the frequency meter

iyt



to the exact frequency at which the signal genera-
| ~ tor is to be used. While listening to the headset
which is connccted to the frequency meter, t;une"
the signal generator to the approximate frequency

untﬂ.a,'zer’o beat is heard. The signal generator
now is set for the exact frequency desired. Turn '

off the frequency meter and remove the wire
attached to the signal generator output connection.

. 98. I-f Stage Alinement Procedure

|
| Band receiver | gignal genera- | DUy i
is set for i-f | tor frequency load Connect signal generator Lo— j
‘ A Adjust for maximum (in order given)

alinement to—

5;)0 KCm — ~ None- - S or pia s er Ca[)tlﬂl’ or CU— — 17 — W Inents.
. tator ¢ of mix C 30 T 18 T
50 : - y 3 and T-16. Two ad] ust

on each transformer. Repeat.

|
|
‘ Trote See figure 36 for location of i-f adjustments.
59 Bfo Alinement Procedure
j-f signal without modulation.

pply )
ZL. f}grn B. T. 0.-OFF switch SW-5 to on
sition- - '
osity . bfo injection control clockwise to
ly the midposition.

' Oximﬁw .
the slug screw on the top of coil L-6

apPT -
4. Adjust v 4 ; :

e 34 antil the desired audio frequency is

(f}i)étézincd (ﬁppmximatcly 1,000 cycles).

o

Note ures 34 and 36 for location of bfo adjust-

menf}-
100. H-f Oscillator Alinement
H-f oscillator alinement can be accomplished by
’ ¢ two methods. One method is to use a
tod signal and adjust the oscillator for
the output meter. The

mum voltage on the '
e hod involves alining the bfo (I-6) for

gee fig

er mOfJ . .
f)g-lo-bcat pefore starting the h-f oscillator ad-
z then setting the receiver and signal

;ustment sig!
Jincrato; to tlie proper frequency, and adjusting
the h-f oscillator for a zero-beat at the preseribed

After h-f oscillator alinement, re-

frequencics. .

aline the bfo as shown In paragraph 99. The

signal used for h-f oscillator alinement is un-
-beat method is used.

1 when the zero

modulatec : .
r adjustment locations.

Sce figure 37 fo
101. R-f and Mixer Alinement

The alinement of the r-f and mixer stages IS
the i-f stage alinement. Maximum out-
tained when the adjustments are

dulated signal is used in the aline-
See figure 37

similar to
put will be ob
peaked. A mo
ment of the r-f and mixer stages.

for adjustment locations

TM 878A-31

Figure 86. I-f alinement diagram.




102. H-f Oscillator, Mixer, and R-f ‘Aline-

ment Procedure and Chart

a. H-f oscillator, mixer, and r-f alinement pro-
cedure follows the order listed below for each

band:

(1) H-f oscillator adjustment on the high
end of the band.
(2) Mixer adjustment on the high end of the
band. -
(3) Sccond r-f adjustment on the high end of
the band. !
(4) Tirst r-f adjustment on the high end of
the band. _
(5) H-f oscillator adjustment on the low end
of the band.
(6) Mixcr adjustment on the low end of the

band. : ,
(7) Sccond r-f adjustment on the low cnd of
the band. \
(8) First r-f adjustment on the low end of
the band.

Note. There are no adjustments on the 1-f end of
the r-f and mixer coils (T-4, T-5, T-9, T-10, T-14,

and T-15).

b. The h-f oscillator adjustments may have

cnough range to tunc to both the higher and lower
values which give the proper intermediate fre-
quency at the mixer stage. This receiver is de-
signed to operate correctly when the oscillator is
tuned to the higher frequency. If tuned to the

lower frequency, the oscillator will not track with
the r-f and mixer stages and may cause images.

AND 3 H- BAND 5 L-F
f > @'O BAND 5 H-F
BAND 3 L-F BAND 4 H-F .
BAND 2 H-F O
BAND | HoF () ( ).__BAND“ L-F IST R~F
v=1
| JAN-65K?
' BAND 2 H-F O © BAND 5 L-F
BANDIH-F (™) (BAND s HoF
2D R-F
BAND 3 H-F BAND 4 L-F V-2
JAN-6SK7
M@ @O BAND 4 H-F
BAND 3 L-F BAND 5 L-F —_—
© O BAND 5 H-F -
BAND 3H-F '
BAND2H-F (™) OM
@ BAND 4 L-F MIXER .
BAND | H=F -~ v-3
O JAN-65A7
-—————————— T T T T
——
Oeanes H-F —
BAND 3 H-F
BAND 3 |-F
¥ .
Q © panpst-F  OSCILLATOR
V-4
BAND 2 H-F JAN-65J7
O BAND 4 H-F
XTAL @ @
Q BAND 4 L-F XTAL 2 (@) ©®
XTAL 3
BAND | L-F ®©@
XTAL 4
BAND 2 L-F QBAND ! H-F @ @

T™M 8784
. . _ ~30
Figure 87. R-f alinement diagram

¢. The h-f oscillator, mixer, and r-f alinement chart is given below:

End of Band No,
band —
i —_——
Dial sctting frequency -e-----~-=-=-== femmmmm oo High 1IL5me | 5 8me 2. 8 me 180 ke | 94 ‘
. Lc.nv 6.5me | 3.5 me 1. 6 me 280 ke 143 ke
Signal generator freqUeney .-« -=-=--===s====--==--- High | 1L.5me | 5.8me | 28me | 480 ke | 249 ke
L(.)w 6.5me | 3.5 me 1. 6 me 280 ke | 140 ltc
 Oscillator adjustments to be peaked.—-—------nooo-- High | C-61 C-62 C-63 C-64 | ¢ ch
‘ . LO\V T-22 T-23 T-24 T-20 ‘—23
Mixer adjustments to be peaked-- - ----ocommmmmomeo- High | C-24 C-25 C-26 c-27. | g
. Low T-11 T-12 T-13 8
* Second 1-f adjustments to be peaked.-------ooooeomoe- High | C-12 C-13 C-14 - | Cc-15 | o1
: Low T-6 T-7 T-8
Pirst r-f adjustments to be peaked- - ---omomnmmmmmn- High | C-1 c2 -3 C—4 O
Low T-1 T-2 T-3 0
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Section V. FINAL TESTING

103. Generdl
‘ orformance sometimes is " impaired
Iightly when replacements have been made, if
s

. . Jv has been moistureproofed
i;he I‘OCOIYOT'O()I;Z%CHZ{ if the recciver has been in
and funglllﬂ ne tir’ne without readjustment. The
~use for & ?Sté meet the minimum standards re-
receiver HSII 1al Corps class A equipment. When
quire of mince is thoughb.to bg below standard,
the Pel'for final testing explained in paragraphs 104
follow fll(;l 5. The following tests are explained:
ghroug”

) t}—fl'cqu
Dial calibf
Scnsitivit‘y
ivity-

Receiver P

ency oscillator.
qtion accuracy.
(a-m signal).

rejoction ratio.

ﬂ,()'c : '
Irgcvchamctcrlsmcs,
Power outpub. .
Frcqucncy response.

nditions

104, Tost €0
o making th

' ose final tests, make sure
r .
a- Befo test equip

ment is available. - The

the proP er nt should cover the bands .of fre-
| m tested and should have calibrated
be the receiver and test equip-
prior to making final tests.  Unless
andard test condition

" { hour
for 1 hO ﬁcd, the st

t .
men pect

otherwist

RADIO RECEIVER

is used to provide a basis for the performance of
the equipment. ‘ _ .

b. Apply an r-f signal modulated 30 percent at
400 cycles to the antenna terminals; through a
dummy antenna consisting of 30 ohms and 300
uuf (micromicrofarads) in series. Set the A. IT.
GAIN and the R. F. GAIN controls to their fully

clockwise positions. Tune the veceiver to res-

onance with the signal from the signal gencrator
and adjust the output of the gencrator to produce -

50 mw in the output load. This load is & 20-ohm
resistor (R-34) placed across the sccondary of the
audio output transformer when the speaker
(SPKR.-OFF) switch is in the OFF position.
An a-c output meter is used for the indicator
unless a milliwatt meter is available. A voltage
of 1 volt will be indicated on the output meter
when 50 m-w output is being dissipated in the
load resistor. Refer to figure 38 for connections
of signal generator and output meter to receiver.
Check alinement before any final testing. - A
headset can be used for listening to the signal.

105. Positions of Controls

For any tests not involving a bfo or noise limiter,
set the controls as follows:

Control Setting
A. F. GAIN-PWR. OFF_._______ Fully clockwise, or as
instructed.
R.F.GAIN - Do.

l R-96A/SR I
DUMMY [ |
ANTENNA I l
ANTENNA |
—-"‘4"—0’ TERMINAL
o
r | I RECEIVER R-34
| i GROUND
130> | (CHASSIS) OUTPUT METER
| = (3- TO!0~
! | | VOLT SCALE)
:30&1 | l SW-9
B |
B B o i
"| sPKR. OFF
(OFF POSITION)
L—{" SIGNAL
|| GENERATOR
NOTES:
. ALL RESISTOR VALUES IN OHMS UNLESS
OTHERWISE SPECIFIED. £ss
TOR VALUES IN UUF .UNL
2. ALL CAPACITO T 678841

OTHERWISE SPECIFIED.

Figure 38. Over-all outpul check sel-up.
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Control . Sclling

A V.C.ON-OFF__.__________.. ON.
A.N.L. OFF-ON._.___________.. OFF.,
SPKR.-OFF_ oo e Do.
REC.-SEND .- oL REC
B. T O-OFF e OFF
 DIAL LOCK-ceoomoicoeee . Do.
Main tuning dial .. ___________ As'desired.
BAND SWITCH. _____________. Do.
CRYSTAL-MANUAL._________. Do.

106. Test Sources of Trouble

During the final testing with the necessary
test equipment, troubles may show up that
normally are not encountered. Test equipment
must be rigidly inspected to sce that it is accurate.
Be sure that the power supplies are correct for all
pieces of equipment. Check connections for good
contacts and proper routing.

Test Possible trouble causes

Beat-frequency oscillator. Does not oscillate close enough
) to intermediate frequency.

‘Dial calibration accuracy_ Signal gencrator not accurate,

almemcnt off, or dial drive

off.

Sensitivity. ool Low voltages, low emission, or
alinement off.

Signal-to-noise ratio.____.. Microphonic tubes, loosc con-
nections, or poor contacts.

Selectivity . oconeo_-o I-f alinement off.

Image rejection ratio.__._ Interstage coupling, leads too
v long, leads not properly
dressed, or poor shield

o ) grounds.
Ave characteristic. - _____ Alinement off.
Audio power output._.__ Low emission of tubes or

alinement off.
Frequeney response._ . _.- Alinement off or audio filter
components changedin value.

Note. For further causes of trouble refer to paragraphs 7¢ and 80.

107. Beqt-fre‘quency Oscillator

a. Inject. an unmodulated signal of 550 ke
(thei. f.) into the dummy antenna of the receiver.
~b. Turn the B. F. O.-OFF switch on. An audio
output signal of about 1,000 cycles should be
heard.

-c. No‘signal indicates either trouble in the i-f
or bfo circuits. '

108. Dial Calibration’ Accuracy

a. The dcs1gn of the tuning dial results in very
high tuning accuracy. Ifseveralscttings across the
b&nd to be tested arc checked, an accuracy of 1.03
percent should be attained. The accuracy of cali-
bration when taken at several points along any

62

-operating on ac.

scale, for the fine ranges, should be within +
1 percent.

b. Connect a suitable frequency metor or crystal
calibrator to the receiver input and check the
tuning accuracy of each of the five bands. Make
sure the frequency meter or the calibrator is more
accurate than 1 percent.

¢. Set the B. F. O.-OFF switch to ON. »

d. Tune receiver and calibrator to severl
points in cach band. A 1,000-cycle audio signal
will be present if the settings are correct.

109. Sensitivity

a. The sensitivity figure of a receiver is a meas-
ure of its ability to receive weak signals and is the
signal input nccessary to produce rated power
output at a 10 to 1 signal-plus-noise to noise ratio.
The three different test frequencies picked should

‘be at the center, high, and low ends of each band,

Refer to the stage gain charts in paragraph 88
for test points.

b. The signal generator is connected to the
receiver through a dummy antenna (fig. 38) suit-
able for the unbalanced input of this receiver,
The receiver output is measured with an output
meter adjusted to match the output impedance of
the receiver. The output of the signal generator
is 30 percent modulated at 400 cps. The ave is
turned off and the R. F. GAIN control adjusted
to a setting at which there is no change in receiver
output as the A. V. C. ON-OFT switch is turned
ON and OFTF. With the test signal tuned in op
the receiver, the A. F.-GAIN and signal generatop
output are adjusted to a condition which produceg
the specified audio power output (50 mw) witl
the signal modulated and 5 mw with the modulg:
tion removed. The generator output in micro-
volts is the sensitivity figure.

¢. The a-c or d-c¢ power input to.the receiver
should. remain constant throughout these tests,
A higher sensitivity will be noted with the receiver
D-c operation may vary the
sensitivity to a maximum of 20 percent lower than

-with a-c operation.

110. Selectivity (fig. 39)

a. The controls arc set the same as listed in
paragraph 105, with the exception of the A. V., C.
ON-OFF switch which is turned to the OFF

- position during the actual checks.

b. Conncet an r-f signal generator to the re-
ceiver dummy antenna (fig. 38). Adjust the r-




generator to emit an unmodulated 10-microvolt,

_f signal. ‘ . .
..r-f signa ot o VT'VM across the diode load resis- .

Conne
e Malke note of the reference

torsi Rﬂt resonance (recciver tuned to mnx.lmum
10‘;‘3 ut after the signal generator has been adjusted
outp :

to 10 mlf’mv(fl‘;z)'r_f generator to 20 microvolts
d. Adlurs‘ti Vv I'VM should register a decided
output: Itlllcc output voltage. Detune the signal
jncrcﬁSO lnto cither side of the center test fre-
enerator The output voltage should drop. When
q-uency VI\I reads the exact reference voltage lovel
the VTO) the signnl gene.ra_tor frequenf:y at that
e alzoi‘; t’hc bandwidth limit on one side of the

1 .
Eeosﬁ frequcI:}C};'hc signal generator in the reverse
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dircctiofhug o when the VIVM voltage reading
This chrough jits peak and drops to the rgfe%-cnce
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he othel ifference between  the frcquenc'y on
-~ The ¢ fl the resonant center frequency is the

ide © Si the r-f signal volt-
ch 81%7 . 1 or me. Olnce the g
eZﬂdwldshul}r;lédo this is the bandwidth at the 6 d-b
fs) y
e "Vﬂ«s

) : : icrovolts out-
oints- 11 p-f generator to 100 mquovo _

i 20 Rcsag tPlb{ lbh og bandwidth by noting how far
t and C 10(201‘ frequency (l'esonance) 1t 18 neces-
the cent! each side, before the reference

s are 1-9&0119(1-1 000 and 10,000 microvolts;

. 0 db if the

i s corresponds to 60 d

ml(?o:g(lzz Jovel was checked with a 10-

-'ginﬁl 1_'0 ° rml input. In-between steps may be

icrovolbtisllgen‘ough points arc noted to draw a
unt

n . .

take tivity curve. L

mooth sclccj ¢ concrator frequency calibration is
- o

1 for the desired purpose, check
i ints) with a frequency
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each S-LCI;((:h as Trequency Meter Set SCR-211.
otets sthc output of the frequency meter be.fore

Pisa blcthc reference Jevel or making any rcadings

noting ¢

; TVM. . .
or bhff Van ‘(fscilloscopc and an audio oscillator are

leave the frequency meter on thg con.tcr

ency (turned off when reference level is being
frod” After the side points are located, the
tﬂken)'c moter may be turned on and the beat
fr equfe nn}: the receiver fed into the horizontal input
note o This beat note is formed by

— illoscope.
of the oscl - L
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,curate enoug
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TM 878A~42

Iigure 39. Selectivity curve.

and the center frequency of the frequency meter
signal. The vertical oscilloscope input is con-

nected to the output of the audio oscillator. By

variation of the audio oscillator frequency, the
pattern (Lissajous figures) on the oscilloscope may
be made to show a 1 to 1 frequency ratio. The
I to 1 ratio can be recognized by the appearance of
a straight line, an ellipse, or a circle, depending on

the phases of the input voltages. The difference -

between the side point and the center frequency
may be read direetly on the audio oscillator scale.
The total bandwidth will be the sum of the two
separate center-to-side frequency differences.

k. Minimum requirements—

Signal increases (db) Total bandwidth
. JR Not more than 4.5 ke.
2 e Not more than 8.1 kc.
0. e Not more than 13.5 ke.
60 - Not more than 21.5 ke.

111, Image lRejection Ratio

@¢. MiINIMUM REQUIREMENTS.

Test frequency (ke) Rejecticn ratio

- Lowest nominal frequency...._....______ - 25,000 to 1
510 . el 2,000 to 1
1,500 e 3,000 to 1
2,500 e eeeeieeeieio 1,500 to 1
5,000 - - o oo e e 1,000 to 1
10,000 - oo 600 to 1
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b, Serrings.  Follow the standard test pro-

cedure for connections of the signal generator and
control secttings (pm'. 105), with the following
cxceptions:

(1) A.V.C. ON-OI‘I‘ switch at OFF position.
(2) A.T. GAIN, as needed.

¢. Procepunre. Apply an r-f signal of 10,000
microvolts to the receiver at an image frequency.
With the A. V. C. ON-OFF switch in the OFF
position, adjust the volume control (A. FF. GAIN)
to just below the overloading (noticeable distor-
tion) point. Note the output reading. Return
the input signal to the fundamental frequency
and adjust the input to give the same output as

was obtained at the image frequency. The image

frequency will be twice the intermediate frequency
(2X 550 ke=1,100 ke) plus the test frequency.
To find the image ratio, divide the input voltage
needed at the image frequency by the voltage
niceded at the test frequency.

112. |-f Rejection Ratio

a. The test frequencies and arrangement of test -

equipment arc the same as used for the sensitivity
measurcments.

b. Apply an r-f signal of 10 microvolts modu-
lated 400 cps at 30 percent, to the receiver through
the dummy antenna (fig. 38).

¢. Adjust the A.T. GAIN until 50 m-w output
is obtained across the output resistor, R-34.
Then, without changing the recciver controls, tune
the signal gencrator to the intermediate {frequency

and increase the output until a power output of
- 50’ mw again is obtained. The ratio of the receiver
* input at the intermediate frequency to the 1nput

at the test frequency is the i-f rejection ratio.

d. Tf unusual interference at the intermediate
frequency is present in a receiver, the above check
should be made. TFor reference levels, a receiver
that is operating correctly at-the same location
should be checked in the same manner.

113. Avc Characleristic

a. Use the standard signal gencrator signal and
control settings for testing the ave characteristics.
b. With a 10-microvolt, r-f signal, adjust the
R. T. GAIN control to give an output of 50 mw.

The input should then be increased to 500 micro- ‘

volts and the output should not change more than
6 db. (Db scales on an a-f output meter may be
read directly; note the proper range.)
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¢. Increasing the input further and up to 50,000
microvolts should not change the output more than
10 db.

114, Avudio Output

The audio system is designed to deliver enough
power to drive a smaller speaker and a headset
with low distortion. This test is not absolutely
necessary as long as speech modulated signals are
received clearly.

a. The audio amplifiers are to be tested by the
following method: Inject the output of an audio
oscillator into the grid (pin 2) of the first audio
amplifier. Turn the A. F. GAIN-PWR. OFF
control fully clockwise. Adjust the input to the
grid (pin 2) until the output across the load re-
sistor is 1 watt. This can be checked with an
a-¢ voltmeter; voltage squared divided by the
resistance equals the wattage. The distortion
can be measured by connecting a distortion
analyzer across the load resistor.

b. The minimum requirements are shown in
the following table:

Distortion
OQutput (percent)

e 10

115. A-f Response

a. The a-f response is designed for the fre-
quencies most used in voice communications.
This restricts the frequency range at the upper
end to about 3,000 cycles. TRefer to B, figure 28
for the correct a-f response curve. A special
audio filter is inserted in the grid circuit of the
power output stage. This filter aids in the cut-off
of the upper frequencics and the flatness of the
curve below 1,500 cycles. In order to check
fully the a-f response, the signal must be sent
through the complete receiver. Use a signal
generator provided with terminals for external
modulation. Connect an audio signal ‘generator
to these terminals, and at cach audio test fre-
quency indicated in the table below, adjust the
modulation level of the r-f signal generator to 30
percent. Insert at least ten microvolts r-f to the
input of the receiver.

b. Requirements:

Changfczrzl{gquency Change((%z) output
800, o not more than —38
1,000 e 0

2,000, _ o ____ ST not more than —6
3,000 _ oo not more than —14
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CHAPTER 7

PMENTS AND LIMITED STORAGE AND DEMOLITION TO PREVENT
sHIF | ENEMY USE

Section I. SHIPMENT AND STORAGE

6. Disassembly
. : (enna, ground, power input
ove headset, antgnna, ground,
Rem{md interconnecting cables, if used. Care-
cablb;loo and remove any mounting bolts on
Sully of cabinet. Refer to paragraph 14 for

tom ©F, : : ol ;
bo:siblc aid regarding the original mounting
)

rocedurcs:
47 Repacking for Shipment or Limited Stor-
1 B

age :
The procedure in repacking for shipment or
a- ] storage depends upon the material avail-
lirﬂltcnd the conditions under which the equipment
able ®

11

is to be shipped or stored. Refer to paragraphs
6 and 13 of this manual and follow the unpacking
instructions given, in the reverse order. 'The cir-
cumstances involved in shipment and storage
vary and, thercfore, no definite procedure for
repacking can be given.

b. Whenever practicable, place a dehydrating
agent such as silica gel inside the packing. Protect
the equipment with a waterproof sealing com-
pound or tape. Pacl the protected equipment in a
padded wooden case, providing at least 3 inches
of excelsior padding or some similar material
between the paper barrier and the packing case.

Section Il. DEMOLITION OF MATERIEL TO PREVENT ENEMY USE

8. General
1emolition procedures outlined in para-
- The (1 19 and 120 will be used to prevent the
graphs from using OT salvaging this equipment.
ene™ Jition of the equipment will be accomplished
?;n ?lpon order of the commander.
on

19 Methods of Destruction
v Use sledges, axes, handaxes, pick-
whars, and heavy tools.

11

“ Smash-
hammers, cro

axes, Cut Use axes, handaxes, and macl{ctes.
b. B r'h Use gasoline, kerosene, oil, flame
’u/ .
c.

d incendiary grenades.

owers, B
throwers, Use fircarms,- grenades, and

dJ. Fzplosives.
TNT.

e. Other. Use anything immediately available for
destruction of this equipment.

J. Disposal. Bury in slit trenches, fox holes,
and other holes. Throw in strcams. Scatter.

120. Destruction of Components.

a. Smash crystals, tuning capacitor, tubes, coils,
and switches.
~b. Cut cords, headsets, transformers, and wiring.
¢. Burn technical manuals, cords, capacitors,
coils, and wiring.
d. Bend panel, shiclds, cabinet, and chassis.
¢. Bury or scatter all the above picces after
destroying. :
f. Destroy everything.
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SIG 1.

Note.

APPENDIX |
REFERENCES

Tor availability of items listed, sce SR 310-20-3, SR 310-20-4, and Department of the Army Supply Catalog
4

1. Army Regulations

AR 380-5

Safcguardihg Military In-
formation.

2. Subply Publications

SIG 1

. 8IG 3

SIG 4-2

SIG 10

SB 11-6
SB 11-76

Introduction and Index.
List” of Items for Troop
- Jssue.

Allowances of Kxpendable
Supplies for Schools,
Training Centers, Boards,
and Tixed Installations,

Fixed Plant Maintenance
Lists.

Dry Battery Supply Data.

Signal Corps Kit and Mate-
rials for Moisture- and
TFungi-Resistant = Treat-
ment.

3. Technical Manuals on Auxiliary Equip-
ment and Test Equipment

TM 11-300

66

TM 11-303

. TM 11-307

TM 11-321
TM 11-837

TM 11-878

TM 11-1067A

TM 11-1209

TM 11-2524

Frequency Metor  Sets

SCR-211-(*).

" Test Sets 1-56-C, -D, -H,

and —J.-

Signal Generators I-72-G,
H, J, and K.

Test Set I-56-1. _

Radio Transmitter T-83/
SR.

Radio Receiver R-96/SR.

Oscilloscope T'S-34A/AD.

Test Set I-157-A (Tube
and Sct Tester, Precision
Model 920P).

Oscillator I-151-A.

TM 11-2526  Oscilloscope BC-1060-A.

T™ 112613 Voltohmmeter I-166.

T™ 11-2626 Test, Unit I-176.

TM 11-2627 Tube Tester I-177.

TM 11-2654 Vacuum Tube Voltmeter

(Hickok Model 110-B).
Audio Oscillator TS-312/
FSM-1 (Hewlett-Pack-
ard Modecl 200 CR).
T™ 11-5017 Output Meter TS-585/U.
TM 11-5018 Signal Generator TS-588/
“U.

T™ 11-2684

4, Painting, Preserving, and Lubrication

TB SIG 13 Moistm‘eprooﬁ'ng and Fun-

giproofing Signal Corps
Equipment.

TB SIG 69 Lubrication of Ground Sig-
nal Equipment.
TM 9-2851 Painting Instructions for

Trield Use.
5. Camouflage

FM 5-20 Camouflage, Basic Princi-
ples.
6. Decontamination
T™ 3-220 Decontamination.
7. Demolition
FM 5-25 Explosives and Demoli-
‘ tions.

8. Packaging and Packing Instructions

a. JorNT ArMY-NAVY PACKAGING SPECIFICA-
TIONS,
AN-D-169

Dessicants, Activated.




JAN-P-100 Goneral Spcéiﬁca,tions.
JAN-P-106 ‘Boxes, Wood, Nailed.
JAN-P~116 Prescrvation, Methods of.
JAN-P-125 Barrier Material, Water-
: _ ‘proof.
JAN-P-131 7 Barrier Material, Moisture-

Vaporproof, Flexible.
TU. S. ArMY SPECIFICATION.

b. i
100-2E Marking  Shipments by
Contractors (and Signal
Corps Supplement therc-
to). :
S1GNAL Corprs INsTRUCTIONS.
c- Standard Pack
720-7 andard Pack.
796-15 Interior Marking.

o. Other Publications

f 24-18 Radio Communication.

SR 310-20-3 Index. of Tield Manuals,

Training Circulars, Fir-
ing Tables and Charts,
Graphic Training Aids,
Army Training Programs,
JANAP’s. Combined
Communications Board .
Publications, Tables of
Organization and Equip-
ment, Tables of Allow-
ances, and Tables of
Basic Allowances.

‘Index of Technical Man-
uals, Technical Bulletins,
Supply Bulletins, Lubri-
cation Orders, and Modi-
fication Work Orders.

Rectificr Power Unit RA~
133 and RA-133-A.

Tube Test Data Cards for
Use with Tube Tester I-

SR 3 1 0-20-4

B 11-300-3

B 11-2627-2

‘ 177.
TB SIG 5 Defense against Radio Jam-
l ming.
: . . ; ‘. f
o 1G 25 Preventive Maintenance o
B 5 Power Cords.
TB SIG 66 Winter Maintenance of Sig-

nal Equipment.

Tropical Maintenance of
Ground Signal Equip-
ment.

Desert.  Maintenance  of
Ground Signal IEquip-
ment.

TB SIG 72

TB SIG 75

Preventive - Maintenance

TB SIG 123
: : Practices for Ground Sig-
nal Equipment. ‘
TB SIG 178 Preventive  Maintenance
' Guide for Radio Com-
_ munication Equipment.
TM 1-455 Electrical Fundamentals.
TM 9-2857 Storage Batteries Lead-
Acid Type.
T™ 11-314 Antennas and Antenna Sys-
‘ tems.
TM 11-430 Storage Batteries for Signal

Communication. Except
those Pertaining to Air-
craft..

TM 11-453 Shop Work. .

TM 11-455 Radio Fundamentals.
TM 11-472 Repair and Calibration of
Electrical Measuring In-
" struments. i
TM 11-477 . Fixed Station Radio Repair
and Maintenance (Per-
sonnel Training Text).
TM 11-483 Suppression of Radio Noises.
T™ 11496 Training Text and Applica-
‘ tory Exercises for Am-
- plitude-modulated Radio .
' Sets.
TM 11-499 Radio Propagation Hand-
book. ‘
TB 11-499-( )* Basic Radio Propagation
‘ Predictions.
TM 11-4000 Trouble Shooting and Re--

pair of Radio Equipment.

TM 38-650  Basic Maintenance Manual.

10. Abbreviations

VCo e alternating-current

a~f_ . audio-frequency

S 1 DO amplitude-modulated

F1501] S ampere

AMPL_________ amplifier

191 automatic noise limiter

AVC oo automatic volume control

bfo. - oo beat-frequency oscillator
B O Centigrade

CPS- o cycles per second

G W e e continuous-wave

dbo s decibel

Ao oo direct-current

*A new TB in this series is issued monthly which gives propagation predic.
tions for 3 months in advance.
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diam__________ dismeter

B enameled

EC.__._.______ cnameled and cotton covered
FCO.______ Federal Communications Com-

mission

foo . foot

H-F,h-f_______ high-frequency

HS_ . ________. _hermetically sealed
h-v.___________ high-voltage
ew.___________ interrupted continuous waves
| S intermediate frequency
%n _____________ inch
Ins. ... _______ insulator
JAN.._____.___ joint Army-Navy
ke kilo

ke o __ kilocycle
b pound

SN S S low-frequency

lgo . long
ma. .. .______. milliampere
maxX-._..____._ maximum |

me._..._______ megacycle
meW_o_ . _._____ modulated continuous waves
meg.__.________ megohm
min.__._.______ minimum

mmf, mmfd_ ___ micromicrofarad

mtg mounting

migfe._________ mounting’centers

68 |

MW_ o milliwatt

oper-_-_.____ ~. operation

OSCo__ ... oscillator .
PWR..________ power

) O, ohms

o P required

vl L radio-frequency
RMS.__ ... root mean square
SD. . Solvent, dry-cleaning
seed_ oo secondary
SLC_._._ ... straight line capacity
SOP- .. standard operating procedure
term_________.__ terminal

thk ___________ thick

UF, uf,mf______ microfarad

UUF, vuf, mmf{_ micromicrofarad
UV microvolt

Vy Ve volt

VIVM_.______ vacuum-tube voltmeter
Wl watt

wd_ o wide
XTAL._._____. crystal

11. Commercial Publication
Recommended Practice for Electric Installa-
tions on Shipboard (American Institute of
Electrical Engineers, 33 West 39th Street,
New.-York, N. Y.).

brmregirenit s o




APPENDIX Il
IDENTIFICATION TABLE OF PARTS

-

1. General

The fact that a part is listed in this table is not suflicient basis for requisitioning the item. Requisi-
tjons must cite an authorized basis, such as T/O&L’s, TA’s, T/BA’s, SIG 6, SIG 7 & 8, SIG 7-8-10,
1G 10, list of allowances of expendable material or another authorized supply basis. For an index of
bpprop;'iaté supply catalogs in the Signal portion of the Department of the Army Catalog, sce the latest
& . )
jssuc of SIG 1.

9. Identification Table of Parts for Radio Receiver R-96A /SR -

/—R—-[_—;T Name of part and deseription \ TFunction of part
cf symbo -
o RECEIVER, radio: Sig C Radio Receiver R—QGA/SR; AM, CW, | For communications suitable for
Fig. 1 MCW, and ICW signals; 1700 to 8700 ke in 4 crystal controlled marine use in harbor and sea-going
positions and 5th position for manual tuning over range 1-12 me vessels. :
in 3 bands and 135-510 ke in 2 bands; input 115 v 50/60 cyc or
115 vde; 61 w; std 19’7 front panel suitable for rack mtg; provided
with eabinet 217" wd x 10’ hix 173" d@; 11 tube superheterodyne
¢ckt; includes built-in loudspeaker, power Cord CD-307-A, and
built-in bfo; provisions for 4 crystals Sig C type Crystal Unit
CR~18/U in Crystal Holders HC-6/U; Iallicrafters part
#1X707. :
-3 BOARD, terminal: 8 silver pl brass turret type term; 2 rows of 4 | Capacitor mounting.

term each with 2%46'’ between rows; JAN type LTS-I-2 natural
phenolic board; 3%/ 1g x 1%'" wd x %'’ thk; two 0.156"" diam
mtg holes on 3’7 ctr; stamped with ckt symbols. C-35, C-41,
C-91, C-92; term board does not include capacitors; Iallicrafters
part/dwg #88A582. .
o BOARD, terminal: total of 6 brass silver pl turret type term; 2
rows of 3 term spaced 1’ apart, rows on 13’/ ctr; natural phenolic
(I);\;\Ilgll:f ;;:I‘IS\—E—2; 3_" lg x 134" wd x %2’/ thk; mts by means
okt symbols gé_g;Ct%lic riveted bkt; mtg ctr 1'/; stampe'd with
capacitors; Tlall ’ 34, C-32; term board does not include

icraftors part/dw
. 3 g #88A580. .
B?le\tll{ll)l?;/tsrg&’sl 6 1?rass silver pl turrct term, 2 rows of 3 term ea
- betweeh Yows and %'/ Letween torm: natural phenolic
JAN type LTS-F-2; 3%y 1g x 1 !

' wd x %o thi: 5L 11
holes 2.906"' ¢ to ¢; stamped wit} ) X %2’ thk; two

1.6 Do.

%9’ mtg
term board does not includ L ek symbols C-99, C-98, C-07;

" 81 ¢ capacitors; Hallicrafters part/dwg
488 AGOS. ; lerafters par [dwg

BT BOARD, terminal: 6 brass silver pl turrct term; 2 rows of 3 term ca,

. 3 4
with 13%'’ between rows and %8’/ between term; natural phenolic

JAN type LTS-T0-2; 3%:"" 1g x 134" wd x %27 thk; two %2’/ mtg
holes 2.906"" ¢ to ¢; stamped with ¢kt symbols 1~10, C-9, C-8;
term board does not include inductor and capacitors; IHalli-
crafters part/dwg #88AG0G.

Capacitor and inductor mounting.
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1

* Refsymbol |

.

. Narme of part and deseription U

B8

B

UE-10

TE-12

70

-BOARD, terminal: 10 brass sil

| BOARD, terminal: 8 brass si

| BOARD, terminal: 12 brass si

BOARD, terminal: 54 br

- R-22, R-23, C47, g

Function of part -

BO ARD, terminal: 6 brass silver pl turret term ;2 rows of 3 term e.a
-with 13"’ between rows and %’ between term; natural phenolic
JAN type LTS-E~2; 8%, 1g x 13" wd x %a'! thk; two 54,7 mtg
holes 2,906’ ¢ to ¢; stamped with ck

+ term board does not inely
#88A607. -

BOARD, terminal: 12 brass silver pl turret term 3 2 T0Ws of 6 term
~ea with 1%’ ¢ to ¢, 2 ca spaced %' ¢ to ¢, 1 Spaced %'/ ¢ to ¢ and
2 ea spaced %'/ ¢ to.¢; JAN type LTS-E-2 natural Phenolie
board; 8%’/ 1g x 134/ wd x %2 thk; board Supported by rt angle
riveted aluminum bkt ¢ty on 134 wd end, one (0,140 mtg hole

~ provided in bkt, ¥4’ from OPposite end and on etr Jing of board
is provided another 0.156/ mtg hole; stamped with ekt symbols
14, C-22, C-23, R~9, R-8, and R~11; term board does not in-

, capacitors, and resistors; Hallicratiers part/dwg

ver pl turret, term; 2 rowé of 5 term

and %'’ between term, JAN type
LT8~E~2 natural phenolic board; 21 lg x 134 wd x 34,

732"’ thk;
“ board supported by rt angle riveted aluminum bkt ¢¢p on 1%
wd end, two %6’ mtg holes i Y

symbols.C-18, R-5, R-6, B~7, and

ea, 13%'" between ctr of rows

; Hallicraftopg part/dwg #88A583,
term; 2 rows of 4 term

term; JAN type LTS~
"lg x 1334, wd x ¥yt thk; two

With 277 ¢ ¢o ¢; stamped with ckt

ea, 144! between rows and %'’ betwoeen
~.E~2 natural phenolic board; 2%
'0.156"’ mtg holes on lg ctr ling
“symbols R-1, R-2, R-3, C-6;

et term; JAN type LTS~
- =2 natural phenolic board; 614/ lg x 204/ wq }{;”-thk; 4 mtg

holes of approx 0.156/ diam on 5,503/ « 17507 mtg/e; stamped
*, with ekt symbols R~13, R-14, R-17, R-18, R~

21, R-15, C-11;

S silver bl turret term; 2 rows of 5 term
ea, 196" between rows ang %'’ hetween term; JAN type LTS-
* E-2 natural phenolic board " 3%,/ 18 x 134" wd x 32,07
-0.156' diam mtyg holes 2,906/

732”7 thk; two
¢toconlg ety line; stamped wit,
ekt symbols R-38, R-50, R-51, R-52, 1~

» 15; terh hoarg does not
r; Hallicrafter‘s

ver pl turret, term; 114
of term; JAN type LTR-f

2 natural bhenolic po
X wd x %y thi; twe 0.156" mtg 1p]oq on J4/

with ¢kt symbol R~19; ‘term board doeg not
Hallicrafters part/dwg #88A590, ‘

BOARD, terminal: 4 brass silver Pl turret term;

- E-2 natural phenolic board; 214, Ig x 134/ wq X %27 thic: 4
0.140"" diam mtg holes 1,750 g ¢« X Yo ; two

¢ 1o ¢; stampe
- L9, C-78; term board does not include indy

between otr
ard; 134 lg
etr; stamped
include. resistor;

Hallicrafters part/dwg #88A585, .
£_Drass silver pl turr
in 3 rows of 18 ea wity 14 een term ang 14/
lines of Tows; JAN type LTS- 19 natural phen 1 b s
lg x 2% wd x J8'" thk; mts by Phenolic oard; 8
- holes on 7.3757 ¢ 1.750 ctr; stamped Wwith ckt g
: , m
R-32, R-31, R-28, R-29 7, Y

i i ) 1, C-43; torm board does
- ot Include resistors ang eabacitors; troggaq With fungus pegist.
~ ant lacquer; Hallicrafterg part/dwg #83B583.

Capacitor mounting.

ndv capacitor .
& . .
Inductor, ‘ R

resistor,
mounting.

for c T ounting:
Capacitor and resistor MOUEE=="

i

e
AT ()uIltl ’
Resistor and capacitor MOTE5

P
ng: . -

. s 1Y ouﬂt1
Indyctor and reslstol_ g ‘

Resistor mountlilg'

unge
‘ ountins
Capacitor and inducf/or moT

ting -
. ounl ,
Capacitor and resistor ™ S




' Refsymbol

Name of part and description e

Fuanction of p:}rf

Eag
/‘:‘,‘H‘_vl, S
CHe2

Xt

. C-83

L O-84

U oee,
S C18,
0-23,
043,
L C-81
046
RSt
32

. O-5d, O-55

1 oo52, 0-53

. C-19, C-22

- o-17, 621,

C-47, C-51, |
C-58, C-— 80,

‘ 0—97

o

G

BUTTON, plug: brass; for use in %/ hole; 234,'/ diam x 1%’/

CAPACITOR, ﬁxea; mica;_ JAN ty

BOARD termma] ‘for remote control operation; clght #8—32 brass,

‘hickel pl serews make up 4 individual feed-thru term mts in
molded phenolic strip which is held in a metal mtg plate; serews

- %" e to ey 3 1g x 1’7 wd x 134/’ thk o/a; four 0. 166" mtg holes
on 8’7 x Vz” mtg/c; Curtis Devel. #FT—4. -

BUTTON, plug: brass with black nickel plate for use in 3’ hole;

L1707 diam x %'/ thk ofa; to withstand salt spray test; Umted
Carr part #50704.

BUTTON, plug: brass; for use in 3’/ hole; 1%,/" diam x 3’’ thk
o/a; to withstand salt spray test; United Carr part #48140.

thk
o/a; to withstand salt spray test; Um’ced Carr part #50652.

CAPACITOR, fixed: mica; JAN type CM20B050K; 5 mmf :I:IO%
500 vdew.

CAPACITOR, fixed:
+10%, 500 vdew,

CAPACITOR, fixed:

" 4109 500 vdew.

CAPACITOR, fixed:

- £10% 500 vdew.

mica; JAN type CM20B181K 180 .mmf

mica; JAN type CM30B561K; 560 mmf

mica; JAN type CM20B2711{; 270 mmf

CAPACITOR ﬁxed: mica; JAN type CM20B471K; 470.mmf
+109 vdew.
CAPACITOR, fixed:
+109%, 500 vdew.
CAPACITOR fixed:
" .4-10% 500 vdew,
CAPACITOR, fixed: silver mica; JAN type CM25E681G; 680 mmf

:l:2%, emp coef -—20 to + 100 mmf/mf/°Q 500 vdew.

“mica; JAN type CM30B222K; 2200 mmf

mica' JAN type CM30B152K' 1500 mmf

M25E102G; 1000
CAPACITOR fixed: silver mica; JAN type C ‘
mmf :i:2%, temp coef —20 to 4100 mmf/mi/°C; 500 vdcw

pe CMB30B272K; 2700 mmf
+:10% 500 vdew. : o

C_APACITOR, fixed: mica; JAN type CM35B472K; 4700 mmf

+10% 500 vdew.

GAPACITOR, fixed: mica; JAN type OM35B822K; 8200 mmf
"-109% 300 vdew. : : ‘

CAPACITCR, fixed: mica; JAN type CM25BIO2K; 1000 mmf

©4109;-500 vdew.

For mountmg remofe control ter- e

minals. o

Clpées shaft removal hole. ~

Do.
“Do.

Bfo (V-7) injection.

" Tuning audio filter. .

‘ D_o.‘

C-6: First r-f stage grid coupling.

C-18: Second r-f stage (V—2) gnd,

- coupling. :

C-23: Mixer (V-3) grid couphng .
C—48: Detector (V-8) load r~f bypass.

_0—81 First a-f stawe (V-8) . plate r-f:

bypass.
A-f inverse feedback.

Avc timing.

Mxxer (V—3) plate circuit bypass B “

Co54r Ht oscillator . (V-4) padder :

1.485 to 3.03 me.:

C-55: H-f oscillator (V-4) ‘padder, . -

135 to 260 ke. S
C-52: H-f oscillator (V—4) paddcr )

5.94 to 12.2 me. ’
C-53: H-f oscillator (V—4) padder .

2,97 to 6.06 me. -
C~19: Second r-f stage (V—2) cathode

- bypass.

C-22: Second rf stage (V—2) plate

-circuit bypass.

. C-17: Tirst r-f stage (V—l) plate cir-. . :

‘cuit bypass.
C-21: Second r-f stage (V—2) screen
grid bypass. - S
C-47: Second a-f" stage (V-10) gmd o
coupling. o
C-51: TFirst af stage (V—8) gI‘ld L
couphng i

C-58: H-f oscillator r-f return to »

“chassis. o
C-80: Chassis to ground B-) return

C-97: Mixer stage (V-3) screen gI‘ld S

bypass. L
C-8: First r-f stage screen grid bypass :

C-9: Tirst r-f stage cathode resistor = .. *

bypass.

Second 1-f stage (V—2) -filament by— o

pass.



Ref symhbol

- Name of part and deseription

C-59,
C-68

C-99
C-98

" C-69
C-100

C-70,
C-76

C-56

=65
C-66

C-57,
c-72

C-35,
C-41,

. C-91,

c-92

C-71
C-74
C-75
C-82
C-85
through
C-90
C-45
C-36,
C-39
C-44

42, C49,
C-73
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,CAPACITOR, fixed: paper; JAN

Trunction of pm;t'/

CAPACITOR, fixed: ceramic; JAN type CC20U
+10%; neg temp coef —750 mmf/mf/°C, 4-12
°C; 500 vdew.

CAPACITOR, fixed: mica; JAN
+10% 500 vdew. .

CAPACITOR, fixed: mica; JAN type CM ; .
£ 10% 300 vdon, yp 35BE82K; 6800 Tnmf

CAPACITOR, fixed: ceramic; JAN type CC45UJ821G: 820 mmf
£2%; neg temp coef —750 mmf/mf/°C, +19( —350 mmf/mf/
°C; 500 vdew. :

CAPACITOR, fixed: ceramic; JAN type CCZOUJI{')OK; 15 mmf

+10%; neg temp coef —750 mmf/mt/°C, 41920 — 35
°C; 500 vdew. 350 mmf/mf/

CAPACITOR, fixed: ceramic; JAN

- +2%; neg temp cocf —750 mmf/m
500 vdew.

J220K; 22 mmf
0 —350 mmf/mf/

type OM?>0B332K; 3300 mmf

type CC32UJ331G; 330 mmf

CAPAOITOR, fixed: ceramic; JAN type C
+2%; zero temp coef +30 —75 mmf/mf/°C; 500 vdey
CAPACITOR, fixed: ceramic; JAN type CC32L.G680J .68 mmf
+5%; neg temp coef —80 mmf/mf/°C, -3¢ — | °
£5%; ne : ' » 30 —90 mmf/mf/°C;
CAPACITOR, fixed: ceramic; JAN type CC351LG 1517, 150 mmf
)

+5%; neg temp coef —80 mmf £/° —
500 vdew. mifC, +30 ~105 mmefime/eoc;

CAPACITOR, fixed: paper; JAN type Op
0.05 mf +20 —109,; 600 vdew,

C450G301G; 300 minf

53B4EF503V; dual

CAPACITOR, fixed: ceramic; JAN t,
) ; ybe CC45 .
+2%; neg temp coef —750 mmf/mf/°p OUJGMG’ 620 mmf

500 vdew. :

CAPACITOR, fixed: ceramic; JAN ¢ )
+5%; zero temp coef 60— 120 Inbiﬁfe/rr?f%°2c59;%)%)(10'l; ot
CAPACITOR, fixed: silver miea; JAN type é) V‘dCW-
ot 5% 500 s ype | M201a151J; 150
CAPACITOR, fixed: silver mieq.
it 4109 500 e ca; TAN type OM20E271K; 270
CAPACITOR, fixed; ceramic; JAN ¢
+10%; neg temp coef 750 mm
mf/°C; 500 vdew.
CAPACITOR, fixed: silver mica; JAN

t
mmf £:5%; temp cocf 4209 mmf/mf/°C}TI?OOC%S‘?,C471J ; 470

ype CC201Uy

150K 1:
ffmf/oC + j o0 mf

120-350 mmf/

t ») ‘V Al
a0 1o e pape ype CI 53B1LIL504V; 0.5
CAPACITOR, fixed: baper; JAN
0.1 mf +209, —109, 600 vdew,

mf

ype CP53B4EFIO4V; dual

CAPACITOR, fixed: paper;. jj
+20% —10% 200 vdew,

CAPACITOR, fixed: baper; JAN
H < y t
+20% —10% 600 vdey. Yo b

N type CP53B1EC205V; 2 mf

53BIEF104V; 0.1 mnf

£/°C, +120 —350 mmf/mf/°C:

" C=72: II-f oscillator (V%

C +120 —350 mmf/mf/°C;

s saation

C-59: 11-f oscillator (V—4),1}’§§°cou_

C-68: H-f oscillator (V-4) 87 .

pling. by

Mixer stage (V-3) cathode cirouit %7
pass. .
Mixer stage (V-3) cathode bypas

97 t0
H-f oscillator (V--4) padder 2.9
6.06 me,

(st
II-f oscillator (V-4) grid tuning st
bilizing. )
cr
C-70: 1f oscillator (V=4) padde’
1.485 to 3.03 mec.
C-76: II-f . oscillator
135 to 260 ke.
TI-f oscillator (V-4)
510 ke.
Tuning for secondary

(v-4) padden
x 10 ‘
paddCl‘y 209

T-20.

Tuning for sccondary T-21.

thod®
C-57: H-{ oscillator (v-4)

- bypass. ) plate it
cuit bypass.

C-35: II-f oscillator
5.94 to 12.12 me.
C-41: II-f oscillator
5.94 to 12.12 me.
C-91: H-f oscillator
5.94 to 12.12 me.
C-92: I oscillator

5.94 to 12.12 mec.
- oseillator (V—4)

(v pd”

(V—d-) paddfil'r

(v 2

(v-4) padd®

fecdback:

T-25

Bfo (V-7) tuning, part of 5
{1

. 40
Bfo (V-7) grid coupling pt y
b
qity, pal
Bfo (V-7) tuning stability -
T-25.
+16.
C-85 and C-86: Part Otf~ %‘—17.
C-87 and C-88: Part Of T-18 . 4o
-89 and C-90: Part © te circui?
First a-f stage (V-8) pla
coupling. ( _5) ¢
C-36: Tirst i-f stage o
grid bypass. o™
C-39: Sccond i-f stagt
bypass.
First a-f stage (V-8)

ree?

(V_G) Oﬁrt
g%
cathode byP-
,ccll'
_g) s
(C-42: Sccond i-f stage v i
grid bypass.
C-49: Anl bias.

£ hypas
C-73: Power supply ! £by




. Ref sympg

T ——

C-r7

C-34,-C-04

. C-78

(33,
C-38

" C-61,
C-62,
C-63,
C-64,
C-67

C-10,
C-20

C-1 .
through
G,
. C~-12
‘through
C-16,
C-24
through
C-28

886780—50—6

Name of part and description

Function of part

CAPACITOR, fixed: paper; JAN type CP53B1EF254V; 0.25 mf
+209, —10%, 600 vdew. . : . ) )

CAPACITOR, fixed: clectrolytic; JAN type CE33C300K; tripl_e
'30 mf; 200 vdew.

CAPACITOR, fixed: paper; JAN type CNB5A108M; 0.01 mf
+209%, 600 vdcw. : .

CAPACITOR, fixed: paper; JAN type CN43A503M; 0.05 mf

4209, 400 vdew.
CAPACITOR, fixed: paper; JAN type CP53B4EI503V; dual 0.05
mf 4209 —10% 600 vdcw.

o

CAPACITOR, variable: air dielectric; plate meshing type; single
sect; 6.5 to 50 mmf; SLC characteristic; 600 v RMS test; %o’
lg x 1%e’" wd x 1752’ h excluding shaft, shaft %.” dw,m.x 2%4'" 1g,
bushing %/, %2’ 1g; self-locking type; screwdriver ,f:),d] ;11 algm-
inum plates; 180° clockwise or counterclockmse. rotation;
ceramic ins; 2 solder lug term; two 4-36 tap holes in base on
214,/ mtg/e; Amer Steel Pack type #J' .

CAPACITOR, variable: air; plate meshing type_ ; double sect’;lboth
seet 16 to 216,83 mmf; both MLF; 0.0185’.’ air gap;,,2.4618/ ,}g X
1% wd x 8%¢' h excluding shaft; shaft d{am 0.251'" x 2}4e ]gi
locking type; extension shaft adj ; 11 aluminum plate:.s each Siﬁt’
180° clockwisc rotation; ceramic ins; solder lug term; 2 mtg bkt
with three 0.156’' mtg holes on 2.875" mtg/e; Oak part/dwg

CX%’?(QJIzTg(I)l, variable: ceramic; JAN type CV11C450; 7.0 mmf

to 45.0 mmf; neg temp coef 500 mmf/mf/°C.

. i . gir: plate meshing type; double sect; osc
CAPACITOR, variable: air; pla etn;6 hing W2 I,nmf; A

, 5 mmf, mixer sec
soct 18 22033015 0.041"", miser sect 0.0185"; 4.812" 1g x 1l;fg/l/ v
ilg;iig’ h'excluding shaft, shaft 0.251"" diam x %e'’ 1g, seli-loc

ine: extension shaft adj; osc sect, 16 pohshefi brass stzz)toroﬁizilt:;
o 1 lished aluminum rotor plates; mixer 'segt, p :
. %5 PO 1la’oesr 180° clockwise rotation; ceramic ins; _sglder ug.
Itllurrnnmtli:(l) I;ntg 1;kt w/two 0.156’" mtg holes on 2.125'" mtg/e;
erm;

Oak part/dwg #1728—2—50A.

Line r-f filter. -

C-48: Second a-f stage (V-10) ca-
thode bypass. o

C-50: Power supply output filter,

C-60: Power supply input filter.

C-34: First i-f stage (V-5) cathode
bypass. ) ‘ ‘

C-94: Mixer stage (V-3) filament
bypass. '

Line r-f filter.

C-83: Tirst i-f stage (V-5) grid
circuit decoupling. :
(C-38: Second i-f stage (V-6) grid
circuit decoupling and limiting
control.
C-61: Trimmer for secondary T-22,
C-62: Trimmer for secondary T-23.
C-63: Trimmer for secondary T-24,
C-64: Trimmer for secondary T-20.
C-67: Trimmer for secondary T-21.

C-10: First r-f stage grid tuning.
C—20: Second r-f stage grid tuning.

C-1: T-1, secondary trimmer.

C-2: T-2, secondary trimmer.

C-3: T-3, secondary trimmer.

C—4: T-4, secondary trimmer.

C-5: T-5, secondary trimmer.

C~12: T-6, secondary trimmer.
C-13: T-7, secondary trimmer.
C-14: T-8, secondary trimmer.
C-15: T-9, secondary trimmer.
C-16: T-10, secondary trimmer.
C-24: T-11, secondary trimmer.
C-25: T-12, secondary trimmer.
C-26: T-13, secondary trimmer.
C-27: T-14, secondary trimmer.
C-28: T-15, secondary trimmer..
C-30: Mixer stage (V--3) grid tuning.
C—40: H-f oscillator (V-4) grid tuning.
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Ref symbol Narne of part and description I'unetion of part
-7, COIL, air core choke; AC line filter; unshielded; 30 uh at 1000 eyc | Linc chokes.
1~12 test freq; 140 turns #22 DCC wire; 1%’/ Ig x 14s’’ diam o/a; air
coré; cylindrical; bakelite coil form with rectangular base 17/ Ig
x %' wd x Y’/ thk; mtg by means of #6-32 tapped hole in top
of form, mtg screw should be %4’/ longer than panel thickness
plus additional 1g to reccive nut; 350 v RMS ins test; 0.6 ohm
DC resistance; 2 solder lug terin on rectangular base; treated .
with fungus resistant lacquer; Hallicrafters part/dwg #531B166.
T-4, T-5 COIL, RF: antenna; 4 wnd for two band; universal wnd; shiclded; | 'I'-4: Antenna coupling to first y-f
aluminum can 3.750" h x 1.750" sq; band 1 pri 600 turns #38 stage (V=1) grid, 255 to 510 Xke.
SNE, band 1 seed 467 turn #7/41 SNI, band 2 pri 280 turns | T-5: Antenna coupling to first p-f
#38 SNE, band 2 seed 215 turns #7/41 SNE; 3%’/ 1g x %'/ OD stage (V-1) grid, 135 to 260 ke.
x 144’7 thk; coil form as per JAN LTS-IE-2 natural phenolic, air
coil; mtg with 2 space bolts on 1.687// mtg/c; 6 solder lug term
on bottom; can stamped with Hallierafters part/dwg #511B1119;
coil treated w/fungus resistant lacquer; Iallicrafters part/dwg
#51B1119. . '
T-25 COIL, RF: BFO assembly; incl I-6, C-74, C-75, C-82, R~-39; | Bfo tank coil.
’ rectangular aluminum shiclded can 3’/ h x 1.375"/ sq: screw-
driver adj thru top of can; mtg by two #6-32 spade bolts on
1.375"" mtg/c; 4 solder lug term on hottom; Hallicrafters part/
dwg #54B041.
L-13 COIL, RTF: choke; one wnd single layer wnd; unshielded; 47 to 50 | TI-f oscillator (V-4) filament p-f -
turns #30 wire; 3%’ lg x 0.187"7 diam o/a incl leads; dummy choke.
resistor form of molded phenolic; 3’/ lg x 0.1877 diam; mtg
by two 1%/ 1g axial leads; treated with fungus resistant lacquer;
Hallicrafters part/dwg #53A179.
T-9, T-10, | COIL, RF: RT and mixer transformer; 4 wnd for 2 bands; univer- | T=9: R-f coupling between first and
T-14, T-15 sal wnd; aluminum shielded can 3%’’ h x 134’/ sq; band 1 pri 30 seeond r-f stages (V~1 and V-2) 255
turns #38 SNIZ, band 1 secd 456 turns #7/41 SNE, band 2 pri 15 to 510 ke.
turns #38 SNE, band 2 sced 207 turns #7/41 SNE; 334’ h x %4’/ | T-10: R-f coupling between first and -
OD x %4’ thk; form as per JAN L TS-E~2 natural phenolie, air sccond 1-f stages (V-1 and V-2) 135
core; mtg by means of 2 spade bolts on 1.687'/ mtg/c; 6 solder lug to 260 ke.
term bottom; can stamped with Hallicrafters part/dwg #51B1121; | T-14: R-f coupling between second
coil treated w/fungus resistant lacquer; Ilallicrafters part/dwg r-f (V-2) and mixer (V-3) stages,
#51B1121. 255 to 510 ke.
T-15: R-f coupling between second
and mixer stages (V-2 and V-3) 135
to 260 ke.
L-4, L-5 COIL, RF: choke; 4 pic universal wnd; unshielded; 2500 uh at 160 | T.—4: B— r-f choke.
ke; ceramic dowel form and core; form 14’7 1g x 1%4,"/ diam; 35 | T~5: 1I-f oscillator (V-4) plate r-f
ohms DC resistance, 2500 uh,. 400 mmf; mtg by mcans of two choke. .
wire leads; two wire lead term; treated w/fun;;us resistant
. lacquer; Hallicrafters part/dwg #53B163.
L9 COIL, R¥: choke; single wnd, single layer wnd; unshielded; 23! | Tuned r-f choke.
turns #28 DS wire; 3%’/ 1g x %,'/ diam; 1.75 uh at 6.05 nc; 400
minf; form dummy resistor (Stackpole DR-3 or equivalent); 2
axial tinned leads for mtg and term; impr w/fungus resistant
lacquer; Hallicrafters part/dwg #53A165.
L-10 QOIL,' RF: choke; 1 pic universal wnd; unshiclded; 10 uh at 86 ke | TFirst r-f stage (V-1) cathode r-f choke.

74

test freq, 300 mmf; 3%’/ lg; form dummy resistor (Stackpole
DIR-3 or cquivalent) ; mtg by means of two axial wire leads 114"/
lg; impr w/fungus resistant lacquer; Hallierafters part/dwg
#53A164.




Ref symbol

Name of part and description

Function of part

IA-G

-1, T-2

0-7
T-17, B-18
T-20

through
E-25

L~19

J-1

COIL, RF: BFO coil; single tapped universal wnd; rectangular
aluminum shielded can; full wnd 194 turns #7/41 SCclE; from
start to tap 92 turns; shiclded can 8’/ 1g x 13’/ sq; JAN LTS-E-1
natural phenolic form per JAN-P-13; G1 iron core adj; for full
sced 400 mmf at 0.410 me test freq; serewdriver adj thru top of
can; 2 spade mtg bolts 113{¢’’ mtg/c; 4 solder lug term on bottom

can marked w/Hallicrafters part/dwg #54B041; impr w/fungus .

resistant lacquer; p/o T-25 which includes C-74, C-75, C-82,
R-39; Hallicrafters part/dwg #54B04.J. ]

CONNECTOR, male contact: 2 pol twist type blades; 0.937" 1g
x 1.625"" diam; 10 amp 250 v, 15 amp 125 v; stcel mtg plate;
round phenolic insert; two 0.156"” diam mtg holes on 1.375//
mtg/c; Hallicrafters part/dwg #10A337.

COUPLING, flexible: shaft; brass bushing and phosphor bronze
spring; 1’/ 1g x 14" diam; 2 holes for 0.252"/ shaft; to withstand
salt spray test; Hallicrafters part/dwg #29A136.

COUPLING, flexible: shaft; cad pl phosphor bronze; ultra steatite
ins; 134’ diam x 1’’ thk o/a two axial holes for 0.250"/ diam shaft;
“shaft faqtcncd by means of 2 set screws; to withstand salt spray
test; Johnson BY part/dwg #250.

COUPLING, shaft: u/w shaft extensions Halhcraftcrs part/dwg
#74A268 and 74A269; cad pl stecl; %'/ 1g x 0.252"" ID x %'’ OD;
mtg by means of fom tapped #8 32 NC-2 holes; IIallxcraftcrs
part/dwg #29A138.

DRIVIE, dial: 20 to 1 ratio; 2 ead pl split gears; 5/” h x 6%’ wd
X 2. 047” lg ofa; mtg with 2 spade bolts on front plate on 237"/
mtg/c; and 1 spade bolt on rear plate 14’/ to left of centerline; incl
dial locking device, dial scale, dial pointer, and vernier; all parts
finished to withstand salt spray test; Hallicrafters part/dwg
#71D187.

T'USE, cartridge: 3 amp; 250 v; one time; glass body; cap term
1% 1g x 1’7 diam; thtclfuso part #312003.

GRILL, speaker: pmfomtcd steel, black enamel finish; 434’/ sq x
0.023"" thk; four 0.156"" diam mtg holes, 4.687’" diam mtg/c;
Ilallicrafters part/dwg #7B3094.

ITOLDER, fuse: extractor post type; for type 3AG cartridge fuse;
black bakelite; 25’/ lg x 3’/ diam ofa; X¢'’ diam thd body for
through panel mtg; 2 solder lug term; Littelfuse part/dwg
#1075-A. '

INSULATOR, bushing: round post shape with %’/ diam flange on
“end; JAN LTS-E-1 natural phenolic; ¥s’’ h ofa; 0.144'" ID;
trcated with fungus-resistant lacquer; Hallicrafters part/dwg
#8A908.

INSULATOR, feed-thru: conical shape; steatite; 134 lg ofa; incl
92 washers, 4 nuts and 1 thd rod, all hardware brass; Johnson GF
type #135-44.

JACK, telephone: per Sig C dwg #5C-D-2339 Jack JK~34-A; for
2 cond plug 0.25"" diam; %4 wd x 1.2 Ig ofa; J-1 tip and
sleeve; 3’/ mtg hole; Mlelory type #SC-1A.

KNODB: round; dull blacl\ molded phenolic; for 0. 253/ diam shaft;
fastens by two 8-32 Allen screws; 27 diam x 17 thk o/a; 0. 343”
d hole for shaft; knob contains a friction cluteh to prevent turn-
ing shaft past stop position; Hallicrafters part/dwg #15B178,

KNOB: round; black bakelite; for 0.252" shaft; #8~32 tapped hole
for mtg to shaft; arrow marking; 13"’ dmm x 3¢ thk ofa;
brass ins; %o’/ d shaft hole; raised finger grips; Chicago Molded
Products Corp part/dwg #M-2510.

KNOB; round; dull black molded phenolic; for 0.252"" shaft; two
#8-32 NC~2 thd tapped holes for set serews; white marking dot;

14 diam x 13’/ thk ofa; brass insert; shaft hole }{¢’” d; Croname

#6132.

Bfo (V=7) grid tuned circuit.

Power plug,

Drive-shaft connector.

Drive-shaft coupling.

Drive-shaft coupling,

Dial-drive reducing gear.

Power line fuse.

TFuse holder.

Insulator.

Insulator.
Output for headset use.

Knob.

15




Ref symbol

Name of part and description

I'unction of part

L-14

R-3,
“R-5,
R-9,
R-31

R-2,
R-7,

R-14,
R-18,
R-29

R-33,
R-36

R-1,
R-6,

R-11,
Rr-21,
R-52

76

LAMP, glow: 65 v AC striking voltage; 90 v DC striking voltage;
bulb T3-Y clear; 134’ 1g o/a; resistorless type; single cont minia-
ture bayonet base; burn any position; GE part #NI51.

LAMP, incandescent: 6 to 8 v 0.15 amp; bulb T3} clear; 134" 1g
o/a; miniature bayonet base; burn in any position; GE type #47.

LAMPHOLDER: miniaturc bayonct; steel; 6 v 1560 ma; e 1g
x %e’’ OD; mtg by means of 0.156"’ diam hole in bkt; flat rec-
tangular mtg bkt welded to side of lampholder perpendicular to
its axis, protruding to one side only; one ins wire lead from bot-
tom of socket; Micarta Tab part/dwg #17.

LIGHT, indicator: with lens; 1477 diam green jewel lens; for T3
bayonet basc bulb; open frame; cad pl; requires *M¢’’ hole for
mtg %'’ max panel thk; mts horizontally, lamp replaceable from

" front of panel; faceted green jewel; 2 solder lug term at rear of
socket; Gothard part/dwg #503.

REACTOR: filter choke; 12 hy at 100 ma; 200 ohms max DC re-
sistance; 275 v working voltage; HS metal casc; 334’ 1g x 2436,/
wd x 2* h; mtg by means of four 1% 1g #8-32 thd bolts attached
to casc; 1.880"' mtg/e; 2 solder lug term on the same end as mtg
bolts; case stamped with Hallierafters part number, Chi Trans
part number and schematic; coil and core varnish baked to with-
stand extreme cold and heat; Chi part #13346.

REACTOR: AT filter; unit to be in accordance with JAN-T-27
spee’s grade 1, class 1; 30 hy +10% tapped at 15 hy; 971 ohms
DC resistance; 1000 v RMS ins test voltage; IIS metal case;
2136/ 1g x 1%"" wd x 1%’ h ofa; four %4’ diam mtg holes on
17 x 2 mtg/c; 3 solder lug term on mtg end of casc; ckt diagram,
electrical information and Hallicrafters part number to appear
on same side as #3 term; term marked with numerals 1, 2, and 3;
Chi Trans part #13806. .

RESISTOR, fixed: comp; JAN RC30BF225K; 2.2 meg +109%;

1 w.

RESISTOR, fixed: comp; JAN RC30BF473K; 47,000 ohms
+109%; 1 w.

RESISTOR, fixed: comp; JAN RC30BF151K; 150 ohms £10%;
1w,

RESISTOR, fixed: comp; JAN RC30BF221K; 220 ohms +10%;
1w

Static drain.

Front panct larnp.

Panel light holder.

Indicates receiver power is ON.

Power supply filter choke.

Audio filter choke.

R-3: First r-f (V~1) stage grid
coupling.

R-5: Sccond r-f (V-2) stage grid
coupling. '

R-9: Mixer (V-3) grid coupling,

RR-31: A-f inverse feed back, ‘

R~2: First r-f (V-1) sercen dropping.

R~7: Sccond rf (V-2) stage screen
dropping.

R-14: Tirst i-f (V-5) d-c grid return.

R-18: Scecond i-f stage (V-6) re-
generative limiter.

R-29: First a-f stage (V-8) plate c¢ir-
cuit decoupling.

R-33: Sccond a-f stage (V-10) cath-
ode bias.

R-36: I-f oscillator (V-4) cathode
bias.

R-1: First r-f (V-1) stage minimum
cathode bias.

R-6: Sceond r-f (V-2) stage minimum
cathode bias.

R-11: Mixer (V-3) cathode bias.

RR-21: Second i-f stage. (V-6) cathode
bias. .

R~52: 1I-f oscillator B-decoupling.




Ref symbol

88G780—50

2.25 w, 70° C max continuous oper; 3 solder lug term; metal case
144/ diam x %"’ d, closed case; round metal shaft 0.248"" to
0.256'" diam x %'’ lg; taper as per Hallicrafters curve #5 dwg
#0313192-A; 750 ohms at 35%, 1225 ohms at 509, and 1730 ohms
at 65% clockwise rotation; ins cont arm; normal torque shaft
locking type; bushing %'/ lg x %1-32 x %’ ’1g, nonturn device
located at 172’ rad at 9 o’clock; SPST sw open at zero position
of shaft; sw operates at 15% clockw1se shaft rotation; 2 amp
125 v; 2 term; AB part #JU2521.

7

11

Name of part and description Function of part’
R~4, RESISTOR, fixed: comp; JAN RC30BI472K; 4700 ohms ;{:10%, R-4: First r-f (V-1) stage plate cir-
R-8, 1 w. cuit decoupling.
R-13, R-8: Second r-f (V-2) stage plate cir-
R-17, cuit decoupling.
R-23 R~13: Mixer (V-3) plate circuit de-
coupling.
R-17: First i-f stage (V-5) plate cir-
cuit decoupling.
R-23: Second i-f stage (V-6) plate
’ circuit decoupling.
R~19 RESISTOR, fixed: comp; JAN RC30BF'183K; 18,000 ohms +£10%; | BFO plate dropping resistor and B—I—
1w bleeder network.
R~-24, RESISTOR, fixed:. comp; JAN RC30BI474K; 470,000 ohms | R-24: Ave timing.
R-25, £10%; 1 w. R-25: Anl stage (V-9) timing.
R-32, R~32:8econd a-f (V-10) d-¢ grid re-
Red1 turn. : ) '
‘ : R~41: Anl (V-9) Second diode bias.
R-27 RESISTOR, fixed: comp; JAN RC30BTF103I; 10,000 ohms | First a-f stage (V-8) cathode bias.
£10%; 1w
R-35 RESISTOR fixed: comp; JAN RC20BF223I; 22,000 ohms | A-f filter and h-f compensation.
i 10%7 /" w.
R-34 RESISTOR, fixed: WW; JAN RW30D200 20 ohms £5%; 8 w__| R~84: A-f output transformer 103(1
R—59, (when speaker is off).
) 4 , R~59 and R-60: Filament dro
R_GO . n . pplng
 R=50 RESISTOR, fixed: comp; JAN RC30BF222K; 2200 ohms +10%; | Mixer (V-3) screen dropping.
’ 1w,
Re5l RESISTOR, fixed: comp; JAN RC30BF272K; 2700 ohms +£10%; | H-f oscillator plate circuit decoupling.
1w. . -
R-38 RES%(?@OI} wﬁ\Odi comp; JAN RC30BF273K; 27,000 ohms | II-f oscillator (V-4) screen dropping.
:i: (+3]
R-15 RE&ISTOR fixed: comp; JAN RC30BF102K; 1000 ohms + 109%,; | First if stage (V~5) minimum cathode
‘ _ ) ) bias. .
R-22, Rnsigg}QIlt,wﬁxed- comp; JAN RC30BF104K; 100,000 ohms | R-22: Chassis-line blecder.
R +10%:; . R~28: Tirst a-f stage (V-8).
plate load.
i xed: s JAN 12241 *
26, R]fiﬁ';(')a{,wﬁ\ed comp; JAN RC30BF224K; 220,000 ohms R~26: Detector (V-8) diode load.
50 /% - . . R—-40: Detector (V-8) diode load.
%-58 IL]}T}SISTOR, fixed: comp; JAN RC20BF4731; 47,000 ohms - 10% | H-f oscillator grid.
2 W. .
R-56 RESISTOR, fixed: comp; JAN RC20BF104K; 100,000 ohms | Mixer injection grid.
410%; ¥% w.
R-30 RESISTOR, variable: comp; 500,000 ohms +20%; 2.25 w at 70°C | A-f gain control.
max continuous oper; 3 solder lug term; metal case 14/ diam :
x %' d, closed case; round metal shaft 0.248"" to 0.250’" diam
x 11%"" 1g; Hallicrafters curve #9, 30,000 ohms at 359, 50,000
ohms at 50%, 125,000 ohms at 65% clockwise rotation; ins
cont arm w/o off position; normal torque shaft locking device;
pushing %'’ lg x %''-32 class 2 thd; SPST sw closed at zero posi-
tion of shaft, 2 amps 125 v; 2 term; AB part JA5042 dwg
#X-5020-D. ‘
R-20 RESISTOR, variable: comp; max resistance 2500 ohms +20%; | Bfo injection control.




- Refsymbol '

Name of part and description °

‘Re10

X1,
X138,

L Xo14,

X-15 "

X

through
C X8y
L XSp
‘through
X-11
(X4

LS-1 .

“"\‘71 SW—1

.

I*‘unctioﬁ of part. "

RESIVSTOR, variablg: comp; 15,000 ohms + 20%;2.25 w at 70° ¢
max continuous oper; 3 solder lug term; metal ease 1147 diam x
%' d; closed case; round metal shaft 0.248'" to 0.950" qiomn -

147! lg; Hallicrafters curve #8 reversed, 4500 ohms.at 35%, 2250

ohms .'m 50%, 1350 ohmis at 659, clockwise rotation; inosi cont
arm without off position; normal torques; bushing 14/ 1: x %/'-32
‘class 2 thd; shaft locking type ; AB part #1532 de/#Y—%SO218 D

SHAFT: .extension; cad pl stecl; 414/ Ig x 0.2:18" diam; t it
stand salt spray test; Hallicrafters part/dwg #74A269 50 withs

SHAFT; extension; cad 'pl steel; 134/ g x 0.248" dia.m- 1 i

* stand salt spray test; Hallierafters part/dwg #74A268 it

VSOOKE"I‘,‘ crystal: beryllium copper cont with silve;' 1, glaze

_ ceramic holder; no dimension ig greater than 177 0111)0’ 0g 1a2l ‘J’(}

-, mtg hole in ctr; to be used with ¢ ystals having 0 056” di . '5

. Eby part/dwg #9006. ... . . T S

"‘SOCKET, tube: octal; saddle typé m‘tg' two %,/
“0{1 124" mtg/e; round; high dielectric ’mica fille

- diam; phosphor bronze or ‘silver pl beryllium
numbers on back; Amphenol part #MIPSTM.,

diam mfg holes

copper cont; pin

SOCKET, tube: octal; JAN 8284 sadd oot

- of two.0.148f’ diam’ holes on lilsjfl’dllr(ittg);f'c ;:)lltli)dm:g by  body
. 1%'/ diam; phosphor bronze or silver pl bérylliums onite body
spp]_:,rfl\ rIlglrJnISers marked on back of sock e ont;
LAKIER, magnetic: cone diam 434//. . i
impedance 8.2 ohms; 4%’/ diam x/;V;'})tl\}/fkﬁg/lgf 3? ) e eoll
output traI}Sf ; four %, diam mtg holes on 4‘,1 ’?Sdr'lot oude
. stamped with Hallicrafters part #85B089, 0 000518 d o
parts; marine treated cone ; Jenson part ,P5V S4008aS plon metal

,SVZITCH, }‘,otary: 5 positiqns;‘ 9 sect; silver pl brass c;>nt' i
‘body; 16 1g_x 1184477 diam approx o/a; locking devi N crramio
“brass term; mtg by means of four thd brass rods: o sonver pl
of Qak part dwg #1607-2-50A and 1608-2-50 HFV 8 Gomposed

0’/ diam x |

d bakelite 1%,/

&t; Amphenol part #RSS8M. -

SW-1G: Selects oscillator

R-f gain control. |

Gain control shaft extension. .’
Extension shaft for gain control 4

H-f oscillator crystal sockets.

Tube sockets.

Tube socket.

Reproduces audio signal. -

e
SW-1A: Connecets antcnna’w ”’?te
transformer primary. .
SW-1B: Conncets first T ‘ntellﬁ@
(V--1) grid to sccondary [ o
Lfostagl
ormer

transformer. S

SW-1C: Connects . first T N
(V-1) plate to r-f tra"8
primary. f stage

SW-1D: Conneets sccond ” forme¥ -,
(V-2) grid to rf ’t}‘ﬂlls_‘;l.*“j;
secondary. ‘ P atage

SW-1E: Conneets second rs

" (V-2) plate to r-f tran
primary. '

SVE[—IF: }(rjonncctsfmixel‘ stagrxedfml'y'

" grid to r-f transformer 56¢° r

{rans

primary; . o fofxfin"';‘
SW-1H: Selects oscillator 8750
secondary.

SW-1I: Shorts padder f”’? S
when not in use. Coel

e

form? - |
V9

forme’.




B : Rel symbg

——

e

8wy
SW-s,

8w

T-19

T8
“T-17

G

—— |

B Nnme of part and descriptfon

: Fenction’o[ part’ ‘

SWIT(,H rotary: 4 pole, 5 posmon 2 decks ‘cont brass with s11vcr
*pl; vacuum imp ceramic disks; 346’/ 1g x 11%0” diam o/a; lock-
ing action; solder lug term; A’ r1g.x % ”—32 thd bushing; Oak
" part #HC,"2 sect. S I

SWITCH, rotary: SPDT; 1 amp at 250 v and 3 amp at 125 v;
silver pl brass cont; steel case; 1%’/ wd x 134" lg; 3 solder lug
term; %' lg bushmg with 114, ”——32 thd, 3§/ 1g x 0.250"" diam
shaft all metal parts pl, treated w1th fungus -resistant lacquer
AH&H part/dwg #1565.

SWITCH, toggle: SPDT;

JAN 8T42D; 2 term; Hallicrafters
 part/dwg #60JST42. ‘ ,

&WITCII togglo SPST; IAN ST424; Zterm Halhcrafters part/
dwg #60JST42A. ‘ : ‘

"1‘RANSI‘ORMDR "AT: plate coupling type; pri 2000 ohms im-

__pedance, secd 3.2 ohms impedance; steel case; 12%3’/ lg x-15%4"
~wd x.2%%5"/ h;'2 w oper level; turns ratio 22.7 to 1; freq response
/300 to 3000 cye &1 db; 4 solder lugs protruding from top; two
%'’ diam mtg holes on 2 14" mtg/c; Chi Trans part/dwg #13347.
TRANSI‘ORMER IF: 550 ke; 3d IF; shielded; 1%’/ h x 3" wd x
" 9" d; two adj iron cores; double tuned; adj iron core ‘tuning;
mtg by 2 spade bolts on 11 3¢’ mtgfc; 4 solder lug ferm with #22
-stranded wire leads attached; treated with fungus-resistant lac-:
_quer;- composed of Halhcrafters part #50B428 which includes

C-89 and C-90.

‘TRANSI‘ORMER IF: 550 ke; 2d IT; shlelded 1/" hx2wdx

2" d; 2 adj powdered iron cores; tuned pri and sced; adj iron core
tunmg, mtg by two 6-32 spade bolts on 1186’/ mtg/e; 4 solder

lug term with #22 stranded wire leads attached; treated with | -

fungus-resistant lacquer; composcd of Hallicrafters part #50B427
which includes C-87 and C~88 JAN CM20C471J. :

TRANSFORMER, IF: 550 ke; st IT input; shielded 1.750" h x
3.000"" wd x 2.000" d; Stackpole G} iron core; double tuned; adj
‘iron core tuning; two 6-32 spade bolts on 1‘%3’ " mtg/c; 4 solder
lug term with #22 stranded wire leads attached; includes C~85
and C-86; Hallicrafters part/dwgl#50B426.

TRANSI‘ORMDR variable RF: RF transformer and mixer; 2
wnd, secd single layer wnd; unshielded; pri

iversal
wnd, pri wni 734 turns #20; 2’ Ig x 0.75'" diam

148 turns #38 SNE, sced 2
o/a; form as per JAN LT

core; coil form 2.000""1g x 0.
~ adj thru bushing; mtg by means of brass bushing0.234'" diam

ted with fungus-
6~32 thd; '4 solder lug term on bottom; trea
resistant lacquer transformer markcd with Hallicrafters part/dwg

#51B1123.

§-F~2 natural phenolic; powdered iron- |,
624’/ OD; adj iron core; screw driver. |

SW—2 Connects h—f oscﬂlator (V—4)1,
- grid to selected crystal or manual

: posmon

SW-2A: Conneets h-f oscﬂlator (V—4\". K
plate to selected crystal or manual'v :

posmon

SW-2B: Shorts out choke L—5 m

MANUAL position.

SW-2C: Disconnects prunary of h—f'- X
transformer. inf" ‘

oscillator. (V~4)
CRYSTAL positions.
Automatlc nOlSG limiter on and off

SW=4: Cuts off B+ to 'front‘end'o'f FL

receiver in STAND-BY position. -
SW-9: Turns speaker ON or OFF,

In the OFF position connects R-34-

across the output transformer see-
" ondary. :

Allows ave voltage to operate on tho ‘

first four stages in the ON position.

Grounds the ave line to B— on the :

OFF position.

“Audio outpitt couplmg to speaker or -y S

headset,

I-f coupllng between second 1-f and
dctector stages (V—G and V—-8)

to

I-f. couphng between ﬁrst and second

i-f stages (V-5 and V—6) 550 kc

‘Iff coupling between‘mixer and first * o
i-f stages (V-3 and V=5) 550 ke. . .-

'TF'f R-f coupling betw‘een ﬁrst‘end :
- second r-f stages (V-1. and V-2)'., e

‘2. 97- t0 6.06-me.

T-12: R coupling between secondr" o
and mixer. stages. (V—2 and V=3) -

- 2.97- t0606mc
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Name of part and description

TFunction of part

Ref symbol
"-20, T-21
T-6, T-11
T-2
T-3
T-1
T-8, T-13
T-22

80

TRANSFORMER, variable RF: antenna; 2 universal wnd;

TRANSFORMER, variable RF: osc; 4 wnd for 2 bands; pri for 2

bands universal wnd, secd for 2 bands single layer wnd; pri 50

turns of 10/44 SSE, sced 136 turns #38 SSII; aluminum shielded

can 2,625’ h x 1.415’" wd x 1.852” d water dip lacquer finish;
form as per JAN LTS-E-2 natural phenolie; powdered iron core;
coil form 2.2507' 1g x 0.5’’ OD; adjustable iron corc; screwdriver
adj thru top; the two coil forms mount to shiclded can by brass
bushing; shiclded can mts by means of 2 spade bolts on 1.788"
mtg/e; 6 solder lug term on bottom of can; wnd treated with
fungus-resistant lacquer; Hallicrafters part/dwg #51B1117.

TRANSFORMER, variable RF: RT' transformer and mixer; 2
wnd, pri universal wnd, seed single layer wnd; unshiclded; pri
87 turns #38 SSE, secd 1314 turns #20 PE; 2% Ig x %’/ diam o/a
with core screwed full in; form as per JAN LTS-E-2 natural
phenolie; powdered iron core; form 2.000'" Ig x 0.624’’ OD; adj
iron core; serewdriver adj from top; mts by means of brass
bushing 0.234" diam 6-32 thd; 4 solder lug ferm on bottom;
treated with fungus-resistant lacquer; marked with Ilallicrafters
part/dwg #51B1124,

TRANSFORMER, variable RF: antenna; 2 wnd, pri universal,

sced single layer wnd; unshielded; pri 43 turns #38 SSE, sced’

27% turns #20 PE; 23 é” Ig x %'’ diam o/a with core screwed full
in; form as per JAN LTS-T'-2 natural phenolic; powdered iron
core; coil form 2’/ 1g x 0.624’/ OD; adj iron core; screwdriver adj
thru bushing; mts by means of brass bushing 0.234’’ diam 6-32
thd; 4 solder lug term on bottom; treated with fungus-resistant
lacquer; marked with Hallierafters part/dwg #51B1126.

un-
shielded; pri 98 turns of #38 SNI, sced 32 turns of #7/41 wire;
2.75’ 1g x 0.175"’ diam o/a with core screwed full in; form as per
JAN LTS-E-2 natural phenolic; powdered iron core; adj iron
core; serewdriver adj thru bushing; mtg by means of brass
bushing 0.234’ diam 6-32 thd; 4 solder lug term on bottom;
treated with fungus-resistant lacquer; marked with Hallierafters
part/dwg #51B1125.

TRANSFORMER, variable RF: antenna; 2 wnd, pri universal
wnd and secd single layer wnd; unshiclded; pri, 26 turns of #38
SNE, seed 1342 turns of #20 PE; 2" Ig x %'/ OD ofa; form JAN
LTS-E-2 natural phenolie; adj iron core; screwdriver adj from
top of form; mtg by a single %-28 thd bushing; 4 solder lug
term on bottom of form; marked with Hallicrafters part/dwg
#51B1127.

TRANSFORMER, variable RF: RT transformer and mixer; 2
universal wnd; unshielded; pri 32 turns of #7/41 wire, sced 290
turns of #38 SSI wire; 2.78"" lg x 3¢’/ diam o/a; with slug full
in; form as per JAN LTS-I-2; natural phenolic; eore material
Stackpole G1 iron; form 2.000” lg x 0.500" ID x 0.612"" 1D;
adj iron core; screwdriver adjustment from top; mtg by means
of brass bushlng 147/=25 thd; 4 solder lug term on bottom; treated
with fungus-resistant lacquer; Hallierafters part/dwg #51B1122.

TRANSFORMER, variable RF: osc; 2 single layer wnd; un-
shielded; pri 6}¢ turns of #34 SSE, sced 8% turns of #26 TMW;
form of Centralab #Zirconite 452; used with iron core, Halli-
crafters part #3A1559; 2’7 1g x 34’ OD x %'’ ID; adjustable iron
core; serewdriver adjustment thru bottom; mtg by means of two
6-32 NC2 thd spade bolts; 4 pillar type solder lugs at top;
treated with fungus-resistant lacquer; transformer composed of
iron core and coil, Hallicrafters part #51B1115.

T-20: H-f oscillator (V—-4) grid tuning
1.485- to 3.03-mec.

T-21: H-f oscillator (V-4) grid tunmg
135- to 260-ke.

T-6: R-f coupling between first and
sccond r-f stages (V-1 and V-2)
5.94- to 12.12-me.

T—11: R-f coupling between second
and mixer stages (V-2 and V-3)
5.04- to 12.12-mec.

Antenna coupling to first r-f stage
(V-1) grid 2.97- to 6.06-me.

Antenna coupling to first r-f stage
(V-1) grid 1.485- to 3.03-mec.

Antenna coupling to first r-f stage
(V-1) grid 5.94- to 12.12-mc.

T-8: R-f coupling between first and
second r-f *stages . (V-1 and V- ~2)
1.485- to 3.03-mec.

II-f oscillator (V-4) grid tuning 5.04-

to 12.12-mec. \




lg x 1.53"" diam shell; 10 amp at 250 v and 15 amp at 125 v; cad
pl steel body; molded black bakelite insert; cable opening
0.296"" to 0.562'*; cable clamp; p/o cable assembly, power ckt
symbol W-1; Hubbell type #9973.

Ref symbol Name of part and desecription | Function of part
723 TRANSFORMER, variable RF: osc; 2 single layer wnd; un- | H-f oscillator (V-4) grid tuning 2.97- . «
: shiclded; pri 14% turns of #38 SSE, seed 17% turns of #26 SSI; to 6.06-me. S
2" 1g x %' OD x 3" ID; form Centralab #Zirconite 452; used : .
with iron core; screwdriver adj from bottom; mtg by two 6-32
NC2 thd spade bolts; 4 pillar type solder lugs; treated with
fungus-resistant lacquer; composed of coil, Hallicrafters part :
#51B1114 and iron core, ITallicrafters p'mrt #3A1559 ckt symbol }
0-9. ‘
T-24 TRANSFORMER, variable RT: ose; 2 single layer wnd; un- | H-f oscillator (V-4) gI‘ld tuning 1- to
shiclded; pri 16} turns of #38 SSL, seed 34)4 turns of #30 SSI 3-me.
wire; form %’/ OD x 2'' 1g, Centralab #452 Zirconite body; air
" core; two 6—32 NC2 spade bolts on 0.812"/ mtg/c; 4 pillar type
lugs on bottom; treated with fungus-resistant lacquer; incl coil
Hallicrafters part/dwg #51B1113 and iron core Hallicrafters
. part/dwg #3A1559 ckt symbol 0-9. :
0-9 CORE, adjustable tuning: uscd with Hallicrafters osc coil part/dwg
#51B1113, 51B1114, and 51B1115; Stackpole G3 iron; approx
1%’ lg x 0.309" diam; mtg by brass nickel pl shaft with 6-32
NC2 thd; Stackpole part SK132; Hallicrafters part/dwg #3A1559.
V-9 TUBL, electron: JAN 6HG; twin diode. - ... _____ Automatic noise limiter.
V-3 TUBE, clectron: JAN GSA7; pentagrid converter-....__.________ Mixer. ' '
VA, TUBE, clectron: JAN 68J7; RF pentode, sharp cut-off...._____. V—~4: H-f oscillator.
g V~7: Beat-frequency oscillator.
V-1, TUBL, clectron: JAN 68K7; RT pentode, remote cut-off .___.___ V-1: First r-f amplifier.
V-2, ‘ V-2: Second r-f amplifier.
N V-5: First i-f amplifier. '
V-0 ) V-6: Second i-f amplifier. .
V-8 TUBE, electron: JAN 63Q7; duplex diode, high-mu triede.____.__ Detector, ave, and first audio ampli-
fier.
v-10 TUBE, electron: JAN 25L6; beam-power pentode, Hallicrafters | Second a-f amplifier.
part/dwg #90J26L0.
v-11 - TUBE, clectron: JAN 25Z6; twin diode rectifier. .. ... ______._ Rectificr.
H-4 WINDOW: labcl; plexiglass or other material in accordance with | Protects CHANNEL- I‘REQUENCY
JAN-P-15, RTP~OH-1; flat sheet; 2.125'" 1z x 1765 wd x %'’ |  mnotation chart,
thk; slides into a frame which is p/o the front panel; freec from
bubbles and seratches; Hallierafters part/dwg #22A237.
= WINDOW: tuning dial; clear plexiglass with 1 coat clear lacquer: sts di i i
H=o matcrial to be in accordance with JAN-P-15, RTP-0I1-1 s(éecs; PrOtGCtb' dial and dial pointor.
614" wd x 33" hx %" thk flat sheet; mtg by means of four holes
of approx dism 0.156’" on 5.750" x 3.281"/ ctr; 10 calibration
marks and numerals to be scrcened in white, area adjacent to
markings to be screened in black for good contrast; treated to re-
gist fungus; to withstand salt spray test; IIallicrafters part/dwyg
#22C238.
MISCELLANEOUS PARTS ,
W-1 CABLE ASSEMBLY, power: underwriters type SJ; two #16 | Connects receiver to power source.
stranded cond 26 x 30; 600 v working; 70’/ lg excluding term;
incl male connector and | female connector ckt symbol J-3; Bclden
Code “Trump’".
J-2 CONNECTOR, female contact: two female pol curved cont; | Power input socket.
straight type; 1. 187’ 1g x 1’ diam o/a; 10 amp at 250 v or 15 :
amp at 125 v; molded black bakelite body; cable opening 0.218"”
diam; includes cable grip; p/o cable assembly, power ckt symbol
, W-1; Hallicrafters part/dwg #10A338.
P-2 CO’\INLCTOR male contact: two flat parallel pol blades; 0.6257 | Power input plug.
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Ref symbol -

Name of i)urt and deseription .

Function of part

W-2

HS-1

: R—39

R-61

R-62

. R-63
'R—‘64‘ ,‘

R-65

- R-66

. 8w-s

SW-8

'RESISTOR
:RESISTOR,' carbon:

'SWITCH: SPST; attached to R-20

 MISCELLANEOUS PARTS—Continued

CORD, headset extension: CD-307 ; 61t lg ex’éluding terminations;
Sig C dwg #SC-C-2019, JK-26 on one end PL-55 on the other
end; Hallicrafters part/dwg #87B242,

"HEADSET H-16/U: Spec 71-3128; cjo adjustable stecl Army-

Navy Headband MX-~175/U w/suitable protective covering,
" fastened to one ea Earcup MX-239/U and Earcup MX-240/U,
“which contain acoustic coupling tubes for coupling Recciver
R-30-U at base of cups to soft ear inserts; earcups w/soft
cushions for comfort and as acoustic seal to exclude ext noise;
inel “short cord terminating in Plug PL-54, and impedance
matching transformer at base of ea earcup to prov1de impedance
of 8000 ohms at 1000 cps; u/w but not p/o Cord CD-307; Kellogg
type H-16/U.

RESISTOR, carbon: 47,000 ohms. .. ___ - ___...___._..
RESISTOR, carbon: p/o T4 secd

carbon: p/o T~5 secd

RESISTOR,

, carbon: p/o T-9 seed

RESISTOR, carbon: pfo T=10 secd. - - - oo oo

plo T-14 seed

RESI{S_TOR, carbon: p/o T-15 L

SWITCH: SPST; attached to R~30

Allows oj)crator to move about:_fr'cély
without removing headsct."

Changes audio signals into.sound.

Bfo (V-7) grid.
Broadening frequency .
transformer.
Broadening frequency
transformer,
Broadening frequency
transformer.
Broadening  frequency
transformer.
Broadening frequency
transformer.

Broadening frcquency respouse of )

transformer.

Bfo (V-7) ON-OFF switeh. - . -

Power ON-OFF switch.

response lofbl‘ '
response - o_f "
»rcéponse‘_rof‘ ;_;‘ v
response - of )

response ~of © .

v e
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Figure 40.—Radio Receiver
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™96 4/SR, schematic diagram.
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