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START

Item
No.

Caorrae tive manstiras

Lorrective measures

15

EQUIPMENT PERFORMANCE

16

17

18

19

20

21

MAIN TUNING control.

BAND switch ..........

BAND SPREAD control.

PHONES jack ...... .

SENSITIVITY control .

AUDIO GAIN control...

SEND-REC switch .....

Turn to ON position.

Meter lamp and dial
lamps go on,

Rushing noise is heard
in loudspeaker.

Check fuse F1 on back
of power supply unit.
Check line cord.
Check terminal screws
on rear of receiver
1v

and nower cunn
ana power supp

unit.
Check tubes in receiver
and power supply unit.
Check speaker cord.

tion, Tune across en-
tire band by rotating
MAIN TUNING

control.

Check each of the tun-
ing ranges. Use pro-
cedure given in step
16 above.

Rotate band switch to
a high-frequency
band and rotate the
BAND SPREAD
control from 100 to 0.

Insert phone plug in-
to PHONES jack.

Tune in any station by
rotating the MAIN

MTTRY TN i

1 UIN1ING COHI!’UL

Then rotate the SEN-
SITIVITY control
in either direction.

Rotate control in either
direction.

Turn to SEND posi-
tion. (When check
is completed, return
to REC position.)

Signals heard in loud-
speaker. S meter
shows relative
strength of signals.

Same as normal indi-
cations im step 16
above.

Signals heard on loud-
speaker are audible

in phones.

Strength of signal in-
creases or decreases.

Strength of signal in-
creases ot decreases.

No sound is heard in
loudspeaker or in
phones.

are received

normally, but S meter
indication is abnormal,
trouble shooting is
necessary. If signals
are not obtained or if
they are weak, check
the antemna connec-
tions at the antenna
terminals of the re-
ceiver, When a long
wire antenna is in use,
bhe sure that one of
the terminals is con-
nected to ground.

Check tubes in receiver
and power supply unit.

q
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=
n
0
]
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Check phones cord and
plug.

Refer to part five.

Refer to part five.

Refer to part five.
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Ttem

Ttem

Action or condition

Normal indications

Corrective measures

" 25

26

27

EQUIPMENT PERFORMANCE

28

AVC-MANUAL switch ..

BAND WIDTH control. .

CRYSTAL SELECTIV-
ITY control.

LIMITER

MOD-CW switch .......

BEAT OSCILLATOR

control.

R
Turn to MANUAL
position.

Tune the receiver to a
modulated signal and
then rotate the
BAND WIDTH con-
trol to each of the
higher numbers.

Set BAND WIDTH
control at 3. Then
set the CRYSTAL
SELECTIVITY con-
trol at 1, 2, 3, 4,
and 5.

Turn switch to ON.
Man-made static may
be present.

Turn switch to CW
and tune in a cw
carrier on one of the

hich-frequency bands
hign-irequency bands.

(Be sure that the
BEAT OSCILLA-
TOR control is set
at 0.)

Obtain beat note of
¢c-w carrier as ex-
plained in step 27
above. Rotate the
BEAT OSCILLA-
TOR control on

either side of 0.

Strength of signal may
or may not increase.
S meter becomes in-
operative.

The tuning is broader
and the high-fre-
quency response
(audio) increases at
the higher numbered
positions.

The tuning of the re-
ceiver is sharper at
the higher num-
bered positions,

Noise peaks are re-
duced in amplitude.

Beat- frequency audio
signal is heard in
[oudspeaker.

A change in the pitch
of the audio tone is
is noted.

Refer to part five.

Refer to part five.

Refer to part five.

Refer to part five,

Check bfo tube V10.

Refer to part five,

|
|

3

STOP

Dial lamps and meter
lamp go out, No noise
or signals are heard
in loudspeaker.
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PART THREE
MAINTENANCE INSTRUCTIONS

Section VI. PREVENTIVE MAINTENANCE

TECHNIQUES

22. Meaning

Preventive maintenance (PM) is a systematic series
of operations performed at regualr intervals on
equipment, when turned off, to eliminate major
break-downs and unwanted interruptions in service,
and to keep equipment operating at top efficiency.
To understand what is meant by PM, it is neces-
sary to distinguish between preventive maintenance,
trouble shooting, and repair. The prime function
of PM is to prevent break-downs and, therefore,
the need for repair. On the other hand, the prime

function of trouble shooting and repair is to locate

and correct the existing defects. The importance
of PM cannot be overemphasized. The entire system
of radio communication depends upon each set’s
being on the air when it is needed and upon its
operating efficiency. Therefore, it is important that
radio operators and repairmen maintain their radio
sets properly. See TB SIG 178, Preventive Mainte-
nance Guide for Radio Communication Equipment.

7T

Notie. The operations in sections VI and VII are organi-
zational maintenance.

23. Description of Techniques

a. GENERAL. Most of the electrical parts used
in the equipment require routine preventive mainte-
nance. This PM varies. Some parts require a dif-
ferent kind of maintenance than others. Some re-
quire more; some less. Follow definite and specific
instructions. Do not apply hit-or-miss techniques,
This section of the manual contains specific instruc-
tions to guide personnel assigned to perform the
six basic maintenance operations: Feel, Inspect,
Tighten, Clean, Adjust, and Lubricate. Throughout
this manual the lettering system for the six oper-
ations will be as follows:

F—Feel
I—Inspect

T—Tighten

C—Clean

A A 1 N

A—Adjust

L—TLubricate
The first two operations show if the other four
are needed. Selection of operations is based on a
L’nnwlpr‘ap n‘F field needs Fnr examnle Anst

KLOVICUS 210300 AT UGS, LAaiiipnae, Ul

countered on dirt roads during cross-country travel
filters into equipment no matter how much care
is taken to prevent it. Rapid changes in weather
(such as heavy rain followed by blistering heat),
excessive dampness, snow, and ice tend to cause
corrosion of exposed surfaces and parts. Without
frequent mnspections and the necessary tightening,
cleaning, and lubricating operations, equipment be-
comes undependable and subject to break-down
when it is needed most.

b. FeeL, The feel operation is used to determine
whether transformers and electrical connections are

overheated. Feeling will show the need for lubrica-

tion or the existence of other defects requiring
correction. The maintenance man must become fa-
miliar with the normal operating temperatures oi
transformers and other parts to recognize signs
of overheating.

Note. It is important to perform the feel operation as
soon as possible after shut-down and always before any
other maintenance is done,

¢. INspecT. Inspection is the most i -
ation in PM. A careless observer wﬂl overlook
evidences of minor trouble. Although minor defects
may not at the moment interfere with performance
of the equipment, time and effort can be saved
if they are corrected before they lead to major
and costly break-downs. To be able to recognize
the signs of a defective set, make every effort to
become thoroughly familiar with indications of
normal functioning. I“xspectu")n consists of carefully
observing all parts of the equipment, noticing their
color, placement, state of cleanliness, etc. Insp
for the following conditions:

(1) Overheating, as indicated by discoloration,

blistering, or bulging of the parts or surface of

3
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=
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the container; leakage of insulating compounds;
and oxidation of metal contact surfaces.

(2) Placement, by observing that all leads and &0

cabling are in their original positions.

(3) Cleanliness, by carefully examining all
recesses in the units for accumulation of dust,
especially between connecting terminals and bind-
ing posts. Parts, connections, and joints should
be free from dust, corrosion, and other foreign
matter. In tropical and high-humidity areas, look
for fungus growth and mildew.

(4\ Tightness, bv testing anv connection or

2 IR TICSS, L4 SRSl <Ly 4%

mountlng which appears to be loose.

d. TicaTeN, CLEAN, AND ApJusT. These oper-
ations explain themselves. Specific procedures to be
followed in performing them are given whenever
necessary throughout sections VI and VIL

Caution: Screws, bolts, and nuts should not be
tightened carelessly. Fittings tightened beyond the
pressure for which they are designed will be dam-
aged or broken. Whenever a loose connection is
tightened, it should be moistureproofed and fungi-
proofed again by applying the varnish with a small
brush. See section IX for details of moistureproof-

lney a1 TIEVOFINE Y

Jlls dlld fullsll}luuﬁjls

e. LusricaTE. Lubrication refers to the applica-
tion of grease or oil to the bearings of motors or
rotating shafts. It may also mean the application
of a light oil to door hinges or other sliding
surfaces on the equipment.

24. Vacuum Tubes

down. Severe burns may result from contact with the
envelopes of hot tubes.

a. Inspect (I). (1) Inspect glass and metal
tube envelopes, tube caps, and tube connector clips
for dirt and corrosion. Tubes with loose grid caps
or envelopes should be replaced if possible.

(2) Examine the spring clips that make con-
tact with the grid caps for corrosion and for loss
of tension with resuiting looseness., Check the
condition of wires soldered to the spring clips. The
wires should be free from frayed insulation or

broken strands.

(3) Inspect the firmness
Make the inspection by pressing the tubes down
in the sockets and testing them in that position
but not by partially withdrawing the tubes and
jiggling them from side to side. Sidewise move-

ment of a tube tends to weaken the pins in the

.
of tubes in their sockets.

o

20

base and to spread the contacts in the socket.
Inspect the sockets when the tubes are removed.

(4) Be careful when removing a tube from its
socket. Never jar a warm tube. Always remove
connections to the grid caps.

b. Ticatenx (T). Tighten all loose conmections
to the tube sockets and to the tubes. If the connec-
tions are dirty or corroded. clean them bhefore hahr-

LIURES al U Ulity Ui LULITUULA, Jatads Lhatiis o 1C

ening. When tightening locknuts that hold the
sockets to the insulated bushings, do not apply
excessive pressure. Too much pressure will crack
the bushings.

c. Apjust (A). Adjust loose tube connector
clips. Do not flatten the clips during adjustment.
Flattened clips do not make adequate contact with
the surface of the tube cap. If the clip is made of
thin metal, it can be adjusted by gently compressing
it with the ﬁngers If it is made of heavy-gage
metal, suitable pressure can be applied with a pair
of long-nose pliers.

d. CLeax (C). (1) Clean th

W, NolBIN | W ). i
Tubes operated at high voltages and with exposed
grid connections must be kept free from dirt and
dust because of possible leakage between grid ter-
minals and ground. In contrast, tubes operating at
low voltages and not having exposed grid caps do
not require frequent cleaning; however, do not
permit dirt to accumulate on low-voltage tubes.

(2) Remove dust and dirt from the glass or
metal envelopes with a clean, lint-free, dry cloth.
If proper care is used, the grid caps may be cleaned
with a piece of #0000 sandpaper by wrapping the
paper around the cap and gently rubbing the sur-
face. Extreme pressure is not needed; nor is it
necessary to grip the cap tightly. Wipe the cap
with a clean, dry cloth.

(3) When cleaning tube sockets, if the contacts
are accessible, fine sandpaper may be used to remove
corrosion, oxidation, and dirt.

<
gy +1 ax >

25, Capacitors

a. Inspect (I). (1) Inspect the terminals of

large fixed capacitors for corrosion and loose con-
nections. Carefully inspect the mountings to discover
loose mounting screws, studs, or brackets. Examine
the leads for poor insulation, cracks, and evidences
of dry rot. Cut away frayed strands on the insula-
tion. Wrap exposed wire with friction tape. See that
the terminals of the capacitors are not cracked or
broken.

(2) Thoroughly inspect the case of each large
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fixed capacitor for leaks, bulges, and discoloration.

(3) Inspect the plates of variable capacitors for
dirt, dust, or lint. Examine the movable plates for
damage or misalinement that would cause them to
touch the fixed plates during tuning, Rotate the
movable plates, using the panel tuning control, to
check for proper operation of the capacitor.

b. TicuTeN (T). Tighten loose terminals, mount-
ings, and connections on the capacitors, when neces-
sary. Do not break the bushing or damage the
gasket.

c. CLean {C). (1) Clean the cases of fixed ca-
pacitors, the insulated bushings, and all connections
that are dirty or corroded. The capacitor cases and
bushings usually can be cleaned with a dry cloth.
However, if the deposit of dirt is hard to remove,
moisten the cloth in Solvent, Dry Cleaning (SD).

(2) Thoroughly clean the plates of variable
rrithh o a1l hedacls

o N nine clagma at
o VVlLll a DJJJO.LL Ul LlDll vl PLPL wictancl, UUDL,

if present, may cause arcing.

26. Resistors

a. GENERAL. The connections to the various types
of resistors used in the equipment are either of the
pigtail or solder-lug type.

b. Inspect (I). Inspect the coating of vitreous-
enameled resistors for signs of cracking and chip-
ping, especially at the ends. Examine the bodies of
all resistors for blistering, discoloration, and other
indications of overheating. Inspect all leads and
connections for corrosion, dirt, dust, looseness, and
broken strands in connecting wires. Check the
security of all mountings. Do not attempt to remove

resistors with pn:rf'n] nnﬂﬂpnhnnc hecanse there 1s

danger of breaking the connectlons at the point
where they enter the body of the resistor. Such
defects cannot he repaired.

¢. Ticaren (T). Tighten resistor connections
and mountings whenever they are found to be loose.
If a resistor is allowed to remain loose, vibration
may break the connection or damage the body.

d. CLean (C). (1) Clean all carbon resistors with
a small brush.

(2) The vitreous-enameled resistors must be kept
clean to avoid leakage between the terminals. Wipe
them with a dry cloth. However, if the dirt deposit
is unusually hard to remove, use solvent (SD).

(3) Resistors with discolored bodies cannot be
cleaned. Discoloration indicates that there has been
overloading and overheating at some time prior to the
mmspection. The discoloration is probably due to cir-
cuit trouble which requires analysis and correction.

27. Fuses

a. GENERAL. Fuses used in this equipment are
glass encased. They are easily removed for inspec-
tion. Blown fuses should be thrown away.

b. Inspect (I). Inspect the fuse caps for evi-
dence of burning, charring, and corrosion; the fuse
clips for dirt, loose connections, and loss of tension.

¢. Ticuten (T). The tension of the fuse clips
may be increased by pressing the sides closer to-
gether. If necessary, use pliers to adjust the tension.

d. CLeax (C). Clean fuse ends and fuse clips
with #0000 sandpaper and wipe them with a clean
cloth. When using a file to remove deep pits on the

RSN

clips, fuse ends, or contacts, always finish up withr

crocus cloth to leave a smooth contact surface. As a
ﬁﬂSﬂ QfPﬂ Wlﬁe H’\P S11rface urif}\ a claan dru "‘G”"

ailal o slcp 110 w yalih a wilain, B ARANISE N

28. Insulators

a. DrscriptioN. Insulators are used in the re-
ceiver, power supply unit, and antenna. They are
constructed of ceramic material with a glazed sur-
face. An insulator is no better than its surface,
Deposits of foreign substances on the surface reduce
the insulation value. Therefore, inspect all insulators
frequently.

0. Inspect (I). Inspect the physical condition of
the insulators. They should be clean and without
cracks or chips. A highly glazed imulator may
develop fine-line surface cracks where m
dust will accumulate and eventually form a leakage

0ls P |
\LLIIC and

¢. TigateN (T). The procedure to be used in
tightening loose insulators is self-evident. However,
one precaution must be observed. Avoid forcing the
nuts or screws down too tight. If excessive pressure
is exerted on the insulators, damage or breakage is
almost certain.

d. CLean (C). Insulators are easily cleaned.
Never use abrasive materials because the glazed
finish will be destroyed, thus permitting moisture to
be absorbed. A clean cloth is usually satisfactory. If

denosite of orime or dirt on the surface of a hbiich-
GEPOSIIS O grime Or GIrt OR ¢ suridcc Ol JUS

ing are hard to remove, use solvent (SD). After
the surface has been cleaned with solvent (SD),
carefully polish it with a dry cloth. Otherwise, a thin
film of the solvent will be left which may impair the
effectiveness of the insulator.

29. Switches
a. Inspect (I). (1) Inspect the mechanical ac-

tion of each switch and, while so doing, look for

21
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signs of dirt or corrosion on all exposed elements.
In some cases it will be necessary to examine the
elements of the switch visually; in others, check the
action of the switch by flipping the control knob or
toggle, or by pressing the switch button and noting
the freedom of movement and amount of spring
tension.

(2) Examine ganged switches SWIA, B, C, D,

E, and SW7 to sce that the contacts are clean.
Inspection is visual. Do not pry the leaves of the
switch apart. The rotary members should make good
contact with the stationary members. As the former
slides into the latter, a spreading of the stationary
contact leaves should be visible. Switch action should
be free. The wiping action of contacts usually re-
moves any dirt at the point of contact.

b. CLean (C). Clean the exterior surfaces of
switches with a stiff brush, moistened with solvent
(SD).

a. Inspect (I). Inspect coils L1 through L35
(depending on which model is being used) for
cleanliness of the fiber coil form and secureness of
mounting supports. Check all connections for proper
contact.

b. TicuteN (T). Tighten any loose coil mount-
ing or connections by resoldering wires or tightening

SCTEWS.
¢. CLEAN (C). Clean the coil form and coil with
a soft brush. Remember the fiber coil form 1s

actually performing the function of a high-voltage
insulator. Therefore, the same preventive mainte-

nance will apply to the coil as to high-voltage insula-
tors and bushings.

31. Potentiometers

a. Inspect (I). (1) Inspect the mechanical con-
dition of potentiometers R26 and R56. The arm
should be keyed tightly to the shaft, and the shaft
should turn easily in the bushing which supports it.

(2) Inspect the assembly and mounting screws,
setscrews, and nuts,

(3) Examine the insulating body of the poten-
tiometer for dust, dirt, cracks, and chipped places.

(4) Examine all metallic parts for dust, dirt, and
corrosion.

b. TicaTteN (T). Tighten loose assembly or
mounting screws.

¢. CLean (C). (1) Clean the exposed contact

22

surfaces of the potentiometer and the connections
whenever they are dirty or corroded.

(2) Remove grease and dirt from the poten-
tiometer parts with carbon tetrachloride.

(3) If the contact surfaces are correded, clean

tham 1+h
t with crocus cloth.
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n the body of the potentiometer with a
brush or (‘lnth
d. Lusricate (L). Refer to section VIIIL

32. Terminal Blocks

FERY

a. InspEcT (I). (1) Inspect terminal blocks for
cracks, breakage, dirt, loose connections, and loose
mounting screws.

(2) Carefully examine connections for mechani-

1 defects, dirt, and corrosion.

b. TieuteN (T). Tighten loose screws, lugs, and
mounting bolts, When tightening screws, be sure to
select a screw driver of correct size. Do not exert
too much pressure. Tighten loose connections.

¢. CLean (C). Clean terminal blocks when they

require it. Use a dry brush, or, if necessary, use a
cloth moistened with solvent (SD). Thoroughly wipe
the blocks with a cloth and then brush them to
remove any lint.
33. Cords and Cables
The cables are the life lines of the equipment. Their
condition must be observed closely. Operating equip-
ment in all kinds of weather, and moving it on all
kinds of roads, subjects cabling to a great deal of
punishment.

a. Inspect (I). Inspect the cables
or deteriorated insulation, for frayed or cut insula-
tion at the connecting and supporting points, for
kinks and improper supports, and for improper
placement which causes a strain on them.

b. Ticuten (T). Tighten loose cable clamps,
coupling rings, and cable connections.

¢. CLeaN (C). Clean connections on cables when
they are dirty or corroded. Clean corroded connec-
tors with #0000 sandpaper. Clean the entire surface
of the connector. Make no attempt to remove indi-
vidual prongs from cable plugs.

34. Meter
Meters are extremely delicate and must be handled
carefully. They require very little maintenance. They

are precision instruments and ordinarily cannot be
repaired in the field.

fﬁ\e
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a. InspecT (I). Inspect the leads and connections
of the meter. Look for loose, dirty, and corroded
connections. Look for cracked or broken cover
glasses. Since the movement of a meter is extremely
delicate, its accuracy will be seriously affected if the

glass is broken and dirt and water filter through.

b. Ticaten (T). Tighten all connections found
loose. Any loose meter wires should be inspected for
dirt or corrosion before they are tightened. The
tightening of meter connections requires a special
technique because careless handling can casily crack
the meter case.

¢. CLean (C). The meter case can usually be
cleaned with a dry cloth. If cleaning is difficult,
dampen the cloth with solvent (SD). Clean dirty
connections with a small brush or with a small piece
of cloth dipped in carbon tetrachioride.

d. Apjust (A). Normally, the meter on the panel
hould indicate zero when the equipment is turned
off. Before deciding that a meter needs readjusting,
ap the meter case lichtly with the tin of one fincer

SILORLLATE LaoL Mgiinny Vil WOC Up U O NNECL.
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Thls will help the needle to overcome the slight
friction which sometimes exists at the bearings an(if%;k

prevents an otherwise normal unit from coming to
rest at zero. If adjustment is needed, insert the tip
of a suitable screw driver into the slotted screw
head located below the meter glass and slowly turn
the adjusting screw until the pointer is at zero.
Lightly tap the meter case again and view the meter
face and pointer fuil on and not from either side.
Avoid turning the screw too far, because the needle

A |
may be bent or the hairspring damaged.

35. Pilot Lamps

Pilot lamps are used to indicate when power has
been applied to a circuit. They are easily removed
and replaced.

a. InspecT (I). Inspect the pilot lamp assemblies
for loose lamps, loose mounting screws, and loose,
dirty, or corroded connections,

b. TigaTEN (T). (1) Tighten loose mounting
screws and resolder any loose connections. If the
connections are dirty or corroded, clean them before
soldering.

(2) Screw loose lamps tightly into their sockets.

36. Jacks and Plugs

Jacks require very little attention, and then only at
infrequent intervals. Occasionally it will be necessary
to tighten the mounting nut, clean the contacts, or

increase the spring tension. Remove dirt with a
brush and carbon tetrachloride; remove corrosion
with a piece of crocus cloth followed by a clean
cloth. Increase spring tension, when necessary. Try
the action of the jack after each adjustment. Be
sure to keep all soldered connections intact. To clean
dirty or corroded telephone-type plugs, use paste

metal polish (Signal Corps stock No. 6G1516).

After cleaning, remove all traces of polish remaining
with carbon tetrachloride. Finish off with a clean,
dry cloth.

37. Cabinets, Chassis, and Mountings

The cabinets which house the various components
of the equipment are constructed of sheet steel,
coated with crackle finish.

a. Inspect (I). Thoroughly inspect the outside
and inside of each cabinet. Check the ventilator
mountings, the panel screws, and the zero‘settings

af tha oo Taioo o 1. nale £

o1 the meter, umpcu tne paneis I1or loose KnODS
switches, and jacks.

b. CLean (C). Clean each cabinet, outside and in,
with a clean, dry cloth. Use dry, compressed air to
blow out all accumulated dirt and dust. Renaint anv

i SRS 222 BV riadaadGiv g aa R Qrag o uliote L\\.«t}all‘l— dll]
surface that is found scratched, rusted, or chipped.
¢. TicHTEN (T\ Tlcrhfpn au 1nnen msuntmg

bolts, panel screws, plugs, and control knobs_.

38. Headset and Loudspeaker

These auxiliary items of equipment are essential to
the operation of the radio set. The operator must
therefore give them the same care as the set itself.

a. Inspect (I). Inspect all external surfaces for
dirt and corrosion. See that all cable connections are
tight and that plugs and jacks fit together properly.

b. CLean (C). Clean all items of the equipment
in accordance with the instructions outlined previ-
ously for cords, jacks, cabinets, etc.

39. Coupling Shafts and Control Knobs

The control of various capacitors, switches, and
resistors is effected through coupling shafts that

connect these items to control knobs located on the

front panel. It is important that these shafts and
control knobs be kept tight at all times. Use a small
screw driver to tighten these items whenever they
are found loose. Refer to section VIII for lubrica-
tion information.

23
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40. Gears

a. Inspect (I). Inspect the teeth of the gears on
the band change switch for dirt or corrosion. Check
the gears for proper operation by varying the panel

tiinine controls

Liiilig LURILIULS.

b. CLeaN (C). If the gears are dirty, clean them
with a pipe cleaner or small brush dipped in solvent
(SD).

c. igWMCATE (L). Refer to section VIIIL

o

41. Power Transformers, Filter Chokes, and
Audio Transformers

Since power transformers, filter chokes, and audio
transformers used in the equipment are of similar
potted construction, preventive maintenance for them
is similar.

a. FeeL (F). As soon as possible after shut-
down, feel filter chokes L1 and L2 for abnormal
heating which may indicate an overloaded condition,
or imminent failure due to moisture absorption or
other causes. Likewise feel audio transformers T7
and T8 for abnormal heating. Power transformer
T3 normally operates at a warm temperature.

b. Inspect (I). Inspect power transformer T3,
filter chokes L1 and L2, and audio transformers T7
and T8, for signs of blistering, bulging, or leakage
of tar or insulating compounds. Inspect for external
signs of electrolytic action or corrosion. .

¢.  Ticaten (T). Tighten all mounting bolts or
screws, but not to the point that threads are de-
stroyed. The securing of such heavy parts as trans-
formers and chokes to the chassis is very important
in preventive maintenance. Should a heavy filter
choke or transformer break loose from its mounting
. in vehicular use or in transit, it may smash tubes,
resistors, and capacitors, and at the same time sever
a large number of connections.

d. CLeax (C). Clean power transformers, filter
chokes, and audio transformers with a dry cloth. Be
sure that no dirt, lint, threads, or foreign material
is present between terminals. Dirt, lint, and threads
absorb moisture which may provide a leakage path
for high voltages between these terminals. Be sure

that none is present.

ITEMIZED PREVENTIVE

Section VI LEL

MAINTENANCE
42. Introduction

Tor ease and efficiency of performance, preventive

maintenance on the equipment is broken down into

24
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operations that can be performed at different time
intervals. In this section the PM to be performed on
the radio set at the specific time intervals is broken
down into units of work called items. The general
techniques involved and the application of the
TAT PR AU S sndivide

A
FITCAL Operauunb in periorming &« PM on individ-

ual parts are discussed in section VI. These general
lncfrnnhnﬂc are not reneated 1n this QP(‘f‘lnI’l When
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performing PM, refer to section VI if more infor-
mation is required for the following items. Perform
all work with the power removed from the equip-
ment. After PM has been performed on a given day,
put the equipment into operation and check it for
satisfactory performance. (See par. 21.)

43. Tools and Materials Needed

The following PM tools and materials will be
needed:

Common hand tools.

Clean cloth.

#0000 sandpaper.

Crocus cloth.

Contact burnishing tool.

Paste metal polish (Signal Corps stock No.

6G1516).
Dry-cleaning solvent (SD).
AAAAAA tateachlaeide

Lal iUl ol al,uluj 1GE.

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

44, ltem 1, Exterior of Receiver and Power
Suppr Unit (fig. 16)
FRATIONS
IC Cabinet.
ITC Jacks. >
ITAL Control knobs.
IC Meter.
T Loose screws, nuts, and bolts.
1C Metal accessories. '
1T Nuts.

REMARKS. Equipment should not be taken out of
operating position because of minor scratches, chips,
blisters, or dents in its exterior unless such damage

could result in injury to the operator, in improper-

functioning, or major deterioration of the equip-
Coantrol

UL Ul

knobs with minor cuts and

KiiUUS il CUts &I

rant
TR,

chips
should not be discarded and replaced except in cases
where proper functioning of equigment or operator’s
safety requires it. Such minor damage should be
touched up on the spot, .if conditions permit, but

should not be considered sufficient cause for replace-

P
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|
o
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Figure 16, Radio receiver and power supply umit, typical preventive maintenance items, exterior view.

ment of equipment. Remove all dirt, dust, rushyg
fungus, and other foreign matter. Use solvent (SD)

on exposed metal parts. Use a damp cloth on painted
parts. Use carbon tetrachloride on exposed electrical
contacts such as the antenna, the speaker and phones,

e A

the relay, and the power supply terminals located
on the back of the receiver and power supply unit.
nf the

(2819

arts
rs

annly to all other n
appily to all ofner par

equipment,

45. ltem 2, Cable*
OPERATIONS.

I1C Cable.

46. ltem 3, Headset

OPERATIONS.

I Rubber portion of ear plugs.

IC Breast clamp. .

IT Sleeve on phone plugs.,

I Metal part of headband.
REMARKS. Tighten any loose sleeves of a phone
plug BY HAND ONLY.

47. ltem 4, Interior and Power Supply Unit
. (fg. 17)
OPERATIONS.

I Chassis.
I Wiring and soldered joints.

1TC Capacitors.

ITCA  Tubes and sockets.

FITC Transformers and chokes.

I Power plug.

ITC Resistors.

T Nuts and screws.

IC Terminal blocks,
48. ltem 5, Interior.of Receiver (fig. 18)
OPERATIONS.

I Chassis.

I Wiring and solderedjoints.

ITCA  Tubes and sockets.

1 Transformer shields,

ITC Capacitors.

I Crystal unit.

I1TC Resistors.

IT Potentiometers.

ITC Bushings and insulators,

I Chokes.

FITC Audio transformers.

FITAL Coupling shafts.

T Nuts and screws.

ITC Coils.

ICL Gears,

IC Terminal blocks,
REMARKS. Do not touch adjusting screws
transformers,

Q
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2%

Figure 18. Radio recetver,

typical preventive maintenance items, bottom view of chassis.
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49. Preventive Maintenance Checklist

The following checklist is a summary of the PM
operations to be performed on the equipment. The
time mtervals shown on the checklist may be re-
duced at any time by the local commander. For best
performance of the equipment, perform operatlons
at 1

8
=
I
%)
%]
w

The “Maintenance performed by” column indicates
those operations performed by the operator and
those performed by maintenance personnel. Opera-
tions are indicated by the letters of the word
FITCAL. For example, if the letters ITCA appear
in the “Operations” column, the item to be treated
must be inspected (I), tightened (T), cleaned (C),

PP |
dIl(l dU]ublCU \1’\)

When performed
B
Ttem . § ..0
by Operations Ttem 2 37
No. IS = 5 g8
= 3 = 5 28
£ R g 3 S5
[=] = = e} = &
i ITCA Exterior of receiver and G Y (DY O
power supply unit.
i L Power supply unit ... )i i e X O
2 IC Cable ... e D, G I M
3 ITC Headset .................... X e b ®)
4 FITCA Interior of power supply unmit.|.... ...... D G P B M
5 FITCA Interior of receiver .........|.......... X oo M
5 1. Interior of receiver .........0.. .. ... . oo oo X M
Note. X indicates when operations are to be performed; O indicates operator; and M indicates maintenance personnel.
F I T C A L
Feel Inspect Tighten Clean Adjust Lubricate
Section VIll. LUBRICATION spect and lubricate 1t, if it appears to be necessary,

Note. A Lubrication Order has not been issued on these
radio sets.

50. Recommended Lubricants and Cleaner

Symbols Standard nomenclature
PL—SPECIAL Oil, lubricating, preservative, special.
GL Grease, lubricating, special.

SD Solvent, dry-cleaning.

51. Detailed Lubrication Instructions

@. 'The location of the points on the receivers re-
quiring lubrication and the type of lubricant to be
used are illustrated in figure 19. Lubrication is not
required at any point not included in the illustration.
The recommended lubricants are suitable for all
temperatures at which these receivers are operated.

b. Lubricate the equipment before storing it. In-

nerind of

before n11ff1ﬂg it into npernhnh after a period of

L2CL0OIC QUi LU S 3100 1aeiUE aalll

storage. During a period of normal operation, lubri-
cate the receivers at 3-month intervals. This time
interval is based upon a normal usage of approxi-
mately 8 hours daily. Lengthen or shorten the in-
terval according to actual operating conditions.

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

d. Apply all lubricants very sparingly to these
receivers. Use only one drop at each lubrication point
when oil (PL—SPECIAL) is specified. Apply a
thin coat of lubricating grease (GL) at points where
GL is specified.

e. After the lubricant has been applied, rotate each
affected control shaft through at least two complete
rotations to distribute the lubricant evenly.

f. Remove excess lubricants,

27
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BAND WIDTH.

AUDIO SIGNAL DAND SENSI- MAIN LIMITER o
GAIN MOD CW SPREAD TIVITY YUNING OFF ON I
I

BOTTOM VIEW

Figure 19. Recetver lubrication diggrom.

When operated under severe climatic conditions such

as prevail in Arctic, desert, or tropical regions,
Signal Corps equipment requires special attention.

53. Tropicalization

a. GENERAL. Since fungus growth, insects, corro-
sion, salt spray, and moisture affect most materials,
a special moistureprooﬁng and fungiproofing treat-
ment has been devised which, if pr@per;y apphuu,
provides a reasonable degree of protection. Refer to
TB SIG 13 for a detailed description of the varnish-
spray method and the supplies and equipment re-
quired for this treatment.

b. ProsrLEMs EncoUNTERED. The followmg prob-
lems may be encountered:

(1) Resistors, capacitors, coils, chokes, trans-
former windings, etc., fail because of the effects of
fungus growth and excessive moisture.

28

(2) Electrolytic action, often visible in the form
of corrosion, takes place in resistors, coils, chokes,
transformer windings, etc., causing eventual break-
down.

(3) Hook-up w
break down. Fungus grow
tion.

AN “KA:NL .
7)) 4VLULSEUL

m
.
C
=t
=
=
o)
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o
o

s
boards and insulating strips, causin
crosstalk,

flash-overs and

1223

54. Radio Receivers BC-779-{*), BC-794—(*),
BC—1004—(*) and R-129/U
20 and 21

LcZuand 41

a. PREPARATION. Make all repairs and adjustments
necessary for proper operation of the receivers.

b. DisassemMBLYy. (1) Remove the two screws
HOIUIHU [HC Lermmal Slrlp
remove the cover.

Y T amcan + 1
(&) L00sen ne it

the terminal strip, and remove the cable. Tighten
the screws on the terminal strip.

(3) Remove the eight screws holding the front
panel of the receiver in Cabinet CH-104—(A) or in
the relay rack, and pull out the chassis.

(4) Remove the 11 knurled screws and lock-
washers holding the cover to the front panel and
chassis, and take off the cover.

(5) Remove the nine felt feet holding the bottom
cover to the chassis, and take off the cover.

(6) Loosen the setscrews holding the beat-
oscillator knob and shaft coupling to the capacitor
in transformer T5.

(7) Take out the nuts and lockwashers holding
the shields of transformers T2, T3, T4, T5, and T6
to the chassis and other components, and remove
the shields. )

(8) Remove the two upper coil-capacitor assem-
blies, which control the bandwidth, from their
supporting shafts.

(9) Remove the two springs from their sup

OO LiL w i

0 are h

ing shafts.

(10) Remove 33 screws holding the alinement
cover to the chassis and remove the cover.

(11) Remove the meter leads from the meter
binding posts, unscrew the meter retaining ring,
and remove the meter.

c. CLeaNING. Clean all dirt, dust, rust, and fungus
from the equipment to be processed. Clean all oil and
grease from surfaces to be varnished.

\gﬁ
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Figure 20. Rudio Receiver BC-1004-C, top view of chassis, showing masking.

d. Maskinc. Cover the following components
with masking tape:

(1) Eight capacitors on transformers T2, T3,
T4. T5. and T6 (A. fie. 20)

4, T5, and T6 (A, fig. 20).

(2) Drive gears and tuning mechanism (B, fig.
20).

(3) Supporting shafts on coil-capacitor assem-
blies (C, fig. 20).

(4) Cams and levers on bandwidth selector-
mechanism shaft (A, fig. 21).

(5) Capacitors in alinement-adjustment section
(B, fig. 21).

(6) Friction drive wheels of main tuning and
band spread selecting mechanism (C, fig. 21).

(7) Phone jack (D, fig. 21).

e. DryiNG. (1) Place equipment in an oven or
under heat lamps and dry for 2 or 3 hours at

A0l dq:nips Q23

U)

(2) 1f wax should begin to melt on any of the
components, decrease the temperature and increase
the baking time approximately 1 hour for each de-

f. VarnisHiNG. (1) Apply three coats of mois-
tureproofing and fungiproofing varnish (Lacquer,
Fungus-resistant, Spec. No. 71-2202 (stock No.

6G1005.2). or the compenents Allow

VNI LUV I I )y Li u,./ or L0 LLINPRLIILCIS, SAOW

each coat to air-dry for 15 or 20 minutes before
applying the next coat.
Caution: Varnish spray may have poisonous

effects if inhaled. To avoid inhaling spray, use res-

pirator if ava11ab1e, otherwise fasten cheesecloth or
other cloth material over nose and mouth. Never
spray varnish or lacquer near an open flame. Do not
smoke in a room where varnish or lacquer is being
sprayed. The spray may be highly explosive.

;.
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Figure 21. Radio Receiver BC-1004-C, botiom view of chassts, showing masking.

(2) Apply varnish immediately after the equip-
ment is dry. If varnish is not applied immediately,
moisture condenses on the equipment. Varnish ap-
plied over the moisture peels off readily after it dries.

(3) Use a brush to varnish components not
reached by the spray gun.

g. Reassemsry. (1) Remove all masking tape.
Be careful not to peel varnish from nearby areas.

(2) Reassemble the receiver and test its operation.
" h. MarkinG. Mark the letters MFP and the date
of treatment at the right of the nameplate on the
front panel of the receiver.

Example: MFP—8 Dec 47.

55. Power Supply Units RA-74—(*), RA-84—(*),
’ and RA-94-A (figs. 22 and 23)

e. PreparaTION. Make all repairs and adjust-
ments necessary for the proper operation of the
power supply units.

b. DisasseMsLY. (1) Remove the two screws

Y

30

holding the terminal strip cover to the chassis, and
remove the cover.

(2) Loosen the 10 screws holding the cable to
the terminal strip and remove the cable. Tighten
the screws on the terminal strip.

(3) Remove the eight screws holding the front
panel to the rack, and remove the power supply
from the rack. '

(4) Remove the eight knurled nuts and lock-
washers holding the power supply cover to the front
panel and chassis, and remove the cover.

{5) Remove the six screws holding the bottom
cover to the chassis and remove the bottom cover.

¢. CLeaNING. Clean all dirt, dust, rust, and fungus
from the equipment to be processed. Clean all oil
and grease from the surfaces to be varnished.

d. MaskiNc. Cover the following components
with masking tape:

(1) Contacts of tube sockets (A and B, fig. 22).

(2) Terminals of connector cable (A and B,
fig. 23).

b
"4
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e. DrRYING. See paragraph 54e.

f. VARNISHING. See paragraph 54f.

g. ReassemeLy. (1) Remove all masking tape.
-1

SN < - RN, PR
10t to peel varnish from nearby area

s.
(2) Reassemble the power supply unit and tes

s

ts opcration.
h. MArRKING. Mark the letters MFP and the date
of treatment at the right of the nameplate on the

front panel of the power supply unit.

If, during repair, the coating of protective varnish
has been punctured or broken, and 1if complete
treatment is not needed to rescal the equipment,
apply a brush coat to the affected part. Be sure the
break is completely sealed.

Figure 23. Connector cable, showing masking,

E)|
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PART FOUR
AUXILIARY EQUIPMENT

32

(Not used.)
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PART FIVE
REPAIR INSTRUCTIONS

Section X. THEORY OF RADIO RECEIVERS

Except for minor differences in the r-f, mixer, and
high-frequency (h-f) oscillator circuits, Radio Re-
ceivers BC-779-(*), BC-794—(*), BC-1004—(*),
and R-129/U are alike. The information in this
section is based on the circuits of Radio Receiver
BC-779-A, -B (fig. 56). Differences between the
four receiver types are considered in the para-
graphs on individual stages and in paragraph 10.
For complete schematic diagrams refer to figures 56,
57, 58, and 59.

58. Block Diagram (fig. 24)
Radio Receiver BC-779-B is a superheterodyne

receiver with two r-f stages, mixer, h-f oscillator,
three i-f stages, a-v-c¢ amplifier, a-v-c rectifier, de-
tector, noise limiter, bfo, and three audio-frequency
"(a-f) stages. The r-f preselector stages provide im-
age frequency rejection, as well as gain ahead of the
mixer to improve the signal-to-noise ratio of the
receiver. In the mixer the r-f amplifier output is com-
bined with that of the h-f oscillator to produce the
465-kc intermediate frequency. The i.f. is amplified
in the i-f stages and applied simultaneously to the
detector and the a-v-c amplifier. The input to the
first i-f stage includes a crystal fiiter to provide
single-signal selectivity. The selectivity of the i-f

amplifier is adjustable (par. 62). The detector out-
put can be applied directly or through a noise limiter
tn 1"19 { amnlifiar Thao a-

..... f amplifier. The
rectlﬁed and applied as a-v-c voltage to both r-f and
first two i-f stages. For the reception of c-w signals
the bfo provides an output Wthh beats with the i-f
signal to produce an audio-tone output signal. A
push-pull arrangement is used in the output stage
of the a-f amplifier. The output transformer has two
output windings. A 600-ohm output is provided for
use when moderate or maximum power is required
for the operation of a loudspeaker, recorder, or for
a 600-ohm audio transmission line. An 8000-ohm
output is provided for headphone use.

-C d.ul}_)uua UuLpu[ lS

59. R.F AleI’PPI‘ (fig. 25)

For simplicity, only the circuits for the 2.5- to 5.0-mc
band are shown and the band switching arrangement
is omitted from figure 25, The band switching cir-

~1ite Alanicar PRSI |

Cuits are uzb\.uaacd in paragr d})ﬂ UO
a. First R-F Stace VI. A doublet antenna is

connected through terminals A—A of terminal 3“‘1"

e LS L AP A SIS A S £33 28 N

E1l to primary coil L3 of the r-f input transformer
(L3, L8). (When a single-wire antenna is used,
it is connected to one terminal A and the other ter-
minal A is grounded.) The input impedance of
the receiver is approximately 115 ohms. An electro-
static shield between L3 and 1.8 reduces capacitive
coupling to a minimum. The input transformer sec-
ondary L8 is tuned by capacitors C1A, C2A, and

foed 8Fo
465 KC
IST 2D GRYSTAL IST 20 30 DET iST A-F OUTRUT | aupio
Re ™™ &ar TIMIXER ey ter 1 F iF iF = ) AF “IORIVER[ " [(PUSH-PULL[T OUTAUT
| o { AMPLR)
K |
A-V-G AV-C LIMITER _|

RECT [*]AMPLR

TLIT2514

Figure 24. Radio Receiver BC-779-B, block diagram.
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Figure 25. Radio Receiver BC~779-B, functional diagram of r-f amplifier,

C61. The 3- to 30-micromicrofarad (mmf) trimmer
capacitor C61 enables alinement to the proper point
on the h-f end of the calibrated main tuning dial.
At the low frequency (1-f) end, alinement is accom-
phshed Dy inductance ermmm'g, that 1 is, u_y ad,'ust ng
the inductance of I8 by means of a copper disk on
an adjusting screw in the coil form of L3. Capacitor
ClA is the first section of the main tuning capaci-
tor; capacitor C2A is the first section of the band
spread tuning capacitor. Thus, with the main tuning
control set for a given frequency, the band spread
capacitor provides fine tuning and spreads a narrow
frequency band over the entire band spread scale.
Signal voltages across L8 are coupled through
600-mmf capacitor C3 to the control grid (top cap)
of the first r-f Tube JAN-6K7. Bias voltage is
shunt-fed through resistors R1 (500,000 chms) and
R2 (10000 ochms) to the ¢rid. Resistor R1 isolates

ANG L AV,UV LIS ) U WGl ghali. aROSISWUE AL dsthals

signal voltages to the grxd, and capacitor C3 blocks
the bias voltage from the tuned circuit. A 0.01-
microfarad (mf) capacitor C4 and resistor R2 act
as a filter in the a-v-c line and have some effect on
the time constant of the a-v-c circuit. Screen voltage
is applied (from terminal 4 on terminal strip E4)
through a decoupling circuit composed of 0.01-mf
capacitor C5 and 2,000-ohm resistor R3. Plate volt-
age is applied (from terminal 5 on E4) through a
SEND-REC switch (SW2, fig. 57), a decoupling
circuit (2,000-ohm resistor R4 and 0.01-mf capaci-
tor C6), and the primary winding of r-f transformer
1.13. The primary of 1.13 is untuned ; the secondary,
which is inductance trimmed, is tuned by the 3- to
30-mf trimmer capacitor C66, the second section of
the main tuning capacitor C1B, and the second
section of the band spread tuning capacitor C2B.

b. Seconp R-F Stace V2. A Tube JAN-6G7 is

34

also used in the second r-f stage. Signal voltages
from the secondary of L13 are coupled through a
600-mmf capacitor C7 to the grid. As in the preced-
ing stage bias voltage is shunt-fed to the grid;
RE [(E8D0000 chms) ieglates the sional to the erid

R5 (500,000 ohms) isolates the signal to the grid,
and capacitor C7 prevents the bias voltage from
being shorted to ground through L13. The a-v-c
decoupling circuit consists of 10,000-ohm resistor
R6 and 0.01-mf capacitor C8. Capacitor C9 (0.01
mf) and the 2,000-ohm resistor R7 form a screen
decoupling circuit. Similarly, the 0.01-mf capacitor
C10 and 2,000-ohm resistor R8 decouple the r-f
plate circuit from the power supply. Plate voltage
is applied through the primary of LI8. The plate
winding (primary) of LI18 is untuned. The sec-
ondary of L18 is tuned by a 3- to 30-mmf trimmer
capacitor C71, a third section (CIC) of the main
f“ﬂ‘lr\g rnnamfnr and a third section ((‘9("\ of the

band spread tuning capacitor. The r-f output voltage
is applied through 600-mmf capacitor C11 to grid
No. 1 (signal grid) of mixer Tube JAN-6L7, V3.

¢. DirrerENCEs IN R-F Circuirs. (1) Plate sups
#ly. In Radio Receivers BC-779-(*), BC-1004—(*),
and R-129/U, plate voltage is series-fed through
resistance-capacitance (R-C) decoupling circuits and
the r-f transformer primaries (fig. 25). In Radio
Receiver BC-794-(*) plate voltage is shunt-fed by
means of choke L35 and 300-mmf capacitor C57 in
the first stage, and choke 1.36 and 300-mmf capaci-
tor C58 in the second stage (figs. 26 and 57). This
method was chosen to keep plate voltage off the tuned
impedance interstage coupling circuits L49, C99,
and L50, C100, of the 20-40-mc band. Decoupling
filters R4, C6, and R8, C10, are not included.

(2) L6 and LI11 coil assemblies. In Radio Re-
ceiver R-129/U (fig. 59) an 11-mmf capacitor has
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TO
PLATE
SOPPLY

65
3-30 MMF

TL 570028

Figure 26. Radio Receiver BC-794-B, functional
diagram of 1st r-f stage.

been added to coil assemblies 1.6 and L11 for the
300- to 540-kc band.

(3) Selectivity controlling resistors. In Radio
Receivers BC-1004—(*) and R-129/U 20-ohm se-
lectivity controlling (or damping resistors) R57 and
R58 are used on the 540- to 1,160-kc band in the
tuned input circuits of the second r-f and mixer
stages (fig. 58). This additional resistance reduces
the Q) of the r-f transformers, resulting in less side-
band cutting, especially at the 1-f end of the band.

MI\)/(:I;ZR
JAN-6L7 %%

60. Mixer and H-F Oscillator (fig. 27)

a. Mixer TusBe JAN-6L7. For simplicity, capaci-
tor C71, main tuning ganged capacitor C1C, and
band spread ganged capacitor C2C are represented

[ vt o
L dlIUSS LIIC IIJUuLtdIlLC

mexla sraeiahl .

as a mugu. varianic€ cap citor

trimmed secondary of r-f transformer L18. Signal
C are applied thro --gl 600-mmf ca-
pacitor C11 to signal grid G1 (top cap) of pentagrid
mixer Tube JAN-6L7. Fixed blas from the voltage
divider (fig. 31) is applied through a filter circuit
(10,000-ohm resistor R10 and 0.01-mf capacitor
C12) and 500,000-ohm grid resistor R9 to the signal
grid. Screen grid G2 and G4 (pin 4) forms a screen
about injection grid G3 (pin 5), and the h-f oscilla-
tor output is coupled through 95-mmf capacitor C13
to the injection grid. Since the screen grid shields
the signal and injection grids from one another, the
tube electron stream is modulated independently by
the r-f and oscillator signals. Heterodyne action
produces sum and difference frequencies in the
mixer output. The primary of transformer T1 is
tuned by C21 to the 465-kc difference frequency to
which the i-f amplifier is also tuned. The i-f voltage
across the secondary winding of transformer T1

is applied to the crystal filter,

L18 It _:!! === ”
m——
)
* O.QIMMF
G 8
FROM : 5331\« S
20 N4 u
RF 7 cla 8
——a Ri
| J;‘E\'e 25M§

RIO +270V H-F gs¢
oM . JAN-6J7
‘ 3
8! cI5 CAP Jf s
T0 1220 MMF —_———y
81AS La23 1 5°|'HF - \[
IAl LY — s
®6 =comBINED €71, GIG SR oA w = RI¢
AND ¢2C ) MMF LXCTE oo™ 8 CI6 2
X¥nnm_ s - ) L A G-28MMF = t2n RI3 A AL UC
VAF =01 N i, V4 el g >5OM V. wr
PIN 4=G2,64 &ou? ﬁ
PINS=G3 1
M=l,0000 = L)
TLZIOV
XX MAIN TUNING AND
BAND-SPREAD GAPACITORS = - TL 570038

Figure 27.

Radio Receiver BC-779-B, functional diagram of mixer and h-f oscillator stages.
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b. H-F OsciLLator Tuse JAN-6]7. The platé
(pin 3), suppressor grid (pin 5), and screen grid
(pin 4) of Tube JAN-6]7 are tied together and
the tube is used as a triode in a Hartley oscillator
circuit. The h-f oscillator operates at a frequency
exactly 465 kc higher than that of the received
signal cxcept as in ¢(1) below. Plate voltage is

shunt-fed by means of a 12,000-ohm resistor R14

and a 0.01-mf capacitor C16. Resistor R14 isolates
r-f energy to the oscillating circuit, and capacitor
C16 couples the plate to the tank circuit. The cathode
is connected to a tap on tark inductance 1.23. Con-
sequently, tube current passes through a portion of
the tank inductance and excites the tank circuit into
oscillation. Grid excitation is obtained from the
upper (larger) section of tank coil L23 and coupled
to the grid (top cap) of V4 by 1,220-mmf capacitor
C81, and 50-mmf capacitor C15. Oscillator bias is
developed by the grid-leak capacitor combination
50,000-ohm resistor R13 and capacitor C15. The

£ sy ~
1requency uf uscdlatxuu s 4 function of the induc-

tance of L23 and the effective capacitance of capaci-
tors C76, C81, C1D, and C2D. Capacitor C76 is a
4- to 28-mmf trimmer which enables alinement at
the h-f end of the main tuning dial; the inductance
trimming adjustment of 1.23 is used for alinement
at the 1-f end; capacitor C81 is a fixed 1,220-mmf
i-f padder; capacitor C1D is the oscillator section
of the ganged main tuning capacitor; and capacitor
C2D is the oscillator section of the ganged band
spread tuning capacitor. The r-f voltage between the
tank tap and ground is coupled through 95-mmf
capacitor C13 to the injection grid of mixer Tube
TAN-6L7. The 50,000-chm resistor, R11, acts as a

JAN The 50,000-chm resistor R11, acts as a
grid leak for the injection grid of the mixer tube.

c¢. DirrerENCES 1IN Mixer aND H-F OsciLLAToR
Circurrs. (1) In Radio Receiver BC-794-B a fixed
series capacitor (I-f padder) is not used with 20-
to 40-mc band coil L51 (fig. 57) and the oscillator
is 465 ke below the signal frequency.

(2) In Radio Receiver BC-779-B variable pad-
ding capacitors C86 and C87 (fig. 56) are used in
parallel with the fixed padders for the 100- to 200-kc
and the 200- to 400-kc frequency bands. C86 and
(87 are used instead of inductance trimming on
oscillator coils L24 and L25. Variable paddmg

ed = anv other frecuen
i

Ldpd.uuua are UseG oOn any oiner

bands.
(3) In Radio Receiver R-129/U (fig. 59) an

PR L\uulu ARV WL L J-H/ L \Llsc U{/ i
11-mmf capacitor has been added to mixer grid coil
assembly L16 for the 300- to 540-kc band, and a
50-mmf{ capacitor has been added to the h-f oscilla-
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tor coil assembly, 1.21. The capacitance of C79 is
changed from 4,800 mmf to 190 mmf.

(4) Refer to appendix III for circuit details of
Improvement Kit MC-531.

61. Crystal Filter (fig. 28)

a. EQuivaLENT CrysTAL CircurT, The equivalent

clectrical circuit of a crystal is shown in “A ” figure
28. The circuit, and hence the crystal, are resonant

at two frequencies: The frequency at which the

reactance of L is equal to the reactance of C (series
resonance), and the frequency at which the effective
reactance of L-C (in series) is inductive and equal
to the capacitive reactance of Cy (parallel reso-
nance). At the series-resonant frequency the crystal
acts as a low-impedance connection between 1 and
2. At the parallel-resonant frequency the crystal acts

| PP, e Ao
lllbll uup&,uauuc bCLWCCll 1 a.ud 2

d
b. Basic FrLrer Circuitr (“B,” fig. 28). Capaci-
tnre 27 and (23 f1m mm‘F each) are CoO

tors C22 and C23 (100 mmf each) ar
in series across the secondary of i-f input trans-
former 1.26, and their junction is grounded to pro-
vide a midpoint connection in the resonant circuit
L26-C22-C23. Consequently, the capacitor voltages
are always of equal amplitude but 180° out of
phase. Phasing capacitor C35 (1.5 to 5 mmf}) is con-
nected between 3 and 2, and the crystal is connected
between 1 and 2.

¢. NeutraLizatioNn oF Cy. Capacitors C22, C23,
C35, and Cy (the capacity between the crystal holder
plates) form a capacity bridge; the input is applied
to 1 and 3, the output is taken from 2 and G. When

o . . ;
capacitor C35 is adjusted so that its capacitance is

equal to that of Cy, the voltage coupled from 3
through C35 to 2 is equal and opposite to the voltage
coupled from 1 through Cy to 2. Under this condi-
tion Cy is neutralized and the crystal acts as a
series-resonant circuit only (“C,” fig. 28). Since
the crystal is resonant at the intermediate frequency,
there is (in effect) a direct connection between 1
and 2. As indicated in “C,” figure 28, only the
voltage across C22 (one-half the secondary voltage)
is applied through the crystal to the grid circuit of
the first i-f stage.

d. UNDERNEUTRALIZATION When the capacitance
than that of Gy, less voltage

C35 to point 2. Cy is not neutral-

r\ﬂP(‘fF(‘

J 381U R wy

is couplcd throug

1zed Thp rrvcfn] 1’]’19?1 goes 1nfn parnﬂp] resonance

jrAw SN (=R L3 83 s a1 0sUlianlc

at a frequency slightly higher than its series-
resonant frequency, this parallel-resonant frequency
being determined by the effective inductive reac-
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Figure 28. Radio Recciver BC-779-B, functional and equivalent diagrams of crystal filter circuit,

tance of L-C and the capacitive reactance of Cs.
For simplicity the parallel-resonant circuit is de-
noted as rejector circuit LeCp in “D,” figure 28.
Ly and Cp denote the effective inductance and ca-
pacitance at the parallel—resonant frequency. L and
C indicate the effective inductance and capacnance
of the crystal at the series-resonant frequency, in
this case the 465-kc i.f. In other words, unless Cy
is neutralized, the crystal acts simultaneously as a
parallel- and series-resonant circuit. The parallel-
resonant circuit LpCp has no effect on the 465-ke
i.f. but presents a high impedance to, and therefore
rejects, the frequency to which LpCp is resonant.
L and C present extremely low impedance to the
465-ke i-f signal voltage and high impedance to
voltages at different frequencies. With underneu-
tralization the resonant frequency of LpCp is higher
than 465 kc.

OLClT>; tildl 15, 1HC

this condition, the voltage and phase relatlonshlps
are such that the net reactance across Cy is induc-

tive. The crystal then goes into parallel resonance
at a frequency slightly lower than its series-resonant
frequency, the parallel-resonant frequency being de-
termined by the effective capacitive reactance of
L~C and the effective inductive reactance across Cy.
With overneutralization the frequency of the paral-
lel resonant circuit, shown as LpCp, is lower than
465 ke.

7. Capacrror C32. Capacitor C35, in series with
capacitance Cy, is across 126 and affects its tuning
(“E,” fig. 28). To avoid the detuning effect and
to enable shifting the rejection frequency to either
side of the i.f., differential PHASING capacitor
C32 (“F,” fig. 28) is used in the radio receiver.
Stator sections A and B are so arranged that, as
rotor R is turned out of one stator into the other,
the capacitance of the first decreases by the same
amount that the capacitance of the second increases.
Thus, whether the rotor is entirely engage

sta
A, is at a midpoint, or is entirely in stator B, the
{f and therefo

Vi Lapatllallte allss L=, [=38103

d in

tor
ef gctive canacitance across A—-BR
across L26, remains constant. Assume that C32,
the PHASING capacitor, is set at the arrow position
of the PHASING control on the front panel and
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that C35 is adjusted to neutralize Cy. At the arrow
position, the capacitance of A-R is equal to that of
B—R. If the rotor is turned into stator A, the capaci-
tance B-R across C35 is reduced. Consequently, the
effective neutralizing capacitance is reduced and the
rejection circuit (d above) becomes effective. When

the rotor is turned into stator B, the neutralizing

capacitance is increased and overneutralization oc-

curs (e above). In practice the rejection frequency
can be moved to any point from a few hundred
cycles to several thousand cycles on either side of
the i.f.

g. Crrcurr DirrereNces. The crystal filter is
identical in all the receivers.

62. I-F Amplifier (fg. 29)
a. Inpur Stage Tuse JAN-6K7 (V5). (1)

CRYSTAL SELECTIVITY switch at OFF. With

the CRYSTAL SELECTIVITY switch, SW7, at
OFF, the crystal filter is shorted. Consequently, the
i-f signal is applied directly from input transformer
[26 to the parallel-resonant grid circuit (perme-
ability-tuned inductor 127 and 85-mmf capacitor
C33) and to the control grid (top cap) of V5. C34
places the lower end of L27 at r-f ground potential.
Grid bias is applied from the a-v-c¢ line (par. 65)
through 10,000-ohm decoupling resistor R46 which
is bypassed by 0.01-mf capacitor C34. Plate (pin 3)

z

x
-4
bt

voltage is applied through 2,000-ohm decoupling re-
sistor R17 and primary winding 128 of interstage
transformer T2. L.28 is tuned by 100-mmf capacitor
C36, and 0.05-mf capacitor C19A is a decoupling
capacitor which brings the low end of L28 to r-f

ground potential. The suppressor grid and cathode

are grounded. Screen (pin 4) voltage is applied
through 2,000-ohm decoupling resistor R16, and the
screen is bypassed by 0.05-mf capacitor C18C. The
inductive coupling between primary L.28 and secon-
dary L.29 of T2 can be varied by adjusting the front
panel BAND WIDTH control. The secondary of T2
is tuned by 100-mmf capacitor C37. I-f output is
taken from a (low-potential point) tap on the sec-
ondary of T2 and applied to the control grid of the
2d i-f stage Tube JAN-65K7 (V6).

I\ S/DYUCT AT I >R >T s oot
(2) CRYSTAL SELECTIVITY switch at 1.

When CRYSTAL SELECTIVITY switch SW7 is

d at 1, the short is removed from the crystn]
If the secondary of 126 and the parallel-resonant
grid circuit, 1.27-C33, are tuned to 465 ke, each is
the equivalent of a high resistance in series with
the equivalent series-resonant circuit of the crystal
(“C,” fig. 28). Consequently, the ) and therefore
the selectivity of the series-resonant (crystal) filter
circuit is reduced, and the bandwidth is several kilo-
cycles wider than that of the crystal alone.

(3) CRYSTAL SELECTIVITY at 2,3, 4, or 5.
Advancing the CRYSTAL SELECTIVITY switch

———— e -t o - ———
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Figure 29. Radio Receiver BC-779-B, functional diagram of i-f amplifier.
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to 2 places 25-ohm resistor R42 in series with 1.27
and C33 in the paraliel-resonant grid circuit. The
additional resistance, R42, reduces the Q and the
effective resistance of tuned circuit 1.27-C33, there-
by reducing the total resistance in series with the
crystal. Under this condition the Q, and therefore
the selectivity, of the filter circuit increases. As the
CRYSTAL SELECTIVITY switch is advanced
through 3, 4, and 5, resistors R43 (50 ohms), R44
(300 ohms), and R45 (2,000 ohms) are added suc-
cessively in series with 1.27. Consequently, the
effective resistance of tuned circuit L27-C33 is re-
duced in successive steps, the Q of the crystal filter
circuit is correspondmgly increased, and the selec-
tivity of the filter circuit approaches the selectivity

of the crystal alone,

PR, N £Q1r
b, 2p I-F Stace Tuse JTAJ.\I—UOI\

output of T2 is applied

control grid (pin 4) of Zd e Tu
65SK7. The suppressor and cathode are grounded.
Bias voltage is obtained from the a-v-c line and is
series-fed through decoupling resistor R18 (10,000-
ohms) and 129 to the control grid. The low-potential
end of 129 is grounded (at rf) through 0.05-mf
capacitor C19B, which also prevents the bias from
being shorted to ground. Screen voltage is obtained
from the power supply unit and applied through

2,000-ohm decoupling resistor R20. The screen (pin
6) is bypassed by 0.05-mf capacitor C19C. Plate

v ltaoa annliad bl 3NN 1 JRpE

yuliagc lb GP}JIICU uuuugu L,U\J\J‘Ulllll ut:u)u}_)uug

resistor R21 and the prlmary winding of interstage
trancfnrrnpr T? Thn pt‘n"nnr‘r T ‘2{\ n“: lnfarchgn

.............
transformer T3 is tuned by 100-mmf trimmer
capacitor C38. The low-potential end of 130 is
grounded (at rf) through 0.05-mf capacitor C204,
which also prevents the plate voltage from being
shorted to ground.

¢. 3p I-F Stace TuBe JAN-6SK7 (V7). The
secondary L31 or T3 is tuned by 100-mmf capacitor
C39. The coupling between L30 and L31 is adjust-
able and controlled by means of the front panel
BAND WIDTH control. This control also varies

LhC LUUL.MIUS UClWCCIl .LJLO anu Lay as ln(llcate(l
above. Thus the selectivity of the first two inter-
stage transformers (T2 and T3) is adjusted simul-
taneously whenever the BAND WIDTH control is
varied. The i-f output signal is taken from a tap on
L31 and applied simultaneously to the control grid
(pin 4) of V7 and to the a-v-c amplifier stage Tube
JAN-6SK7 (V11). The suppressor and cathode
(V7) are grounded. Bias is obtained from a tap on
the fixed bias divider (par. 65d) and series-fed

through 10,000-ohm resistor R22 and L31. Capacitor
C20B (005 mf) bypasses the low-potential end of
L.31 to ground, but prevents the bias voltage from
being shorted to ground. Screen voltage is applied
through 50,000-ohm series dropping resistor R23;
the screen [ A

the screen is bypassed by 0.05-mf capacitor C20C.

Plate voltage is applied through 2,000-ohm decoupling

resistor R47 (ho- ?ﬂ\ and the m- imary wmd‘ng of

L32. The primary of L32 is tuned by 100-mmf
capacitor C40. The 0.01-mf capacitor C43 bypasses
h-f components to ground.
d. Circurr DIFFERENCES.
identical in all the receivers.

The i-f amplifier is

63. Detector (fig. 30)

a. The signal voltages across the untuned sec-
ondary of i-f output transformer L32 are applied to
Tube JAN-6H6 (vo) The two

diode sections are connected in parallel and the tube
acts as a half-wave rectifier. The diode load is com-

R wthe g AT wivGl ivaa 1S5 Luin-

posed of 100,000-ohm resistor R48, 75,000-ohm re-
sistor R24, 50,000-ohm resistor R25, and 250,000-
ohm resistor R30 in series between 1.32 (point A)
and the cathode of V8 (point C). The entire load
resistance is bypassed by 50-mmf capacitor C44
which acts as an r-f filter. Two additional 50-mmf
capacitors, C45 and C26, also provide r-f filtering.
The rectified diode current passes through the load
resistance, and the load voltage variations are a
function of the modulation of an incoming signal

s PSRN
dh’)dﬁ dClelUl

Th\. vuitasn, aclross P\ZS is La}\cu as UULPUL V()l[dge

and applied to 250,000-ohm AUDIQ GAIN poten-
tiometer R26 (fig. 33).

b. Detector stage V8 is identical in all the receivers.

64. Noise Limiter (fig. 30)

a. LiMiTER Circulr. The triode sections of Tube
JAN-6N7 (V9) are connected in parallel to form
a single triode (fig. 30) which is used as a shunt-
type limiter. The heater voltage is reduced to ap-
proximately 3 volts by 4-ohm series resistor R31
(fig. 56). The control grids (pins 4 and 5) are
connected to 0.05-mf capacitor C42, which is
grounded at one end, and through 1-megohm (meg)
resistor R49 to the most necatlvp ?nlnt (AA) on
the diode resistance. The cathode (pin 8) is con-
nected through LIMITER OFF-ON switch SWS5
to a point of higher potential (B) with respect to
point (A), and the plates (pins 3 and:6) are
connected to the point of highest potential (C)

39



https://www.manualsplus.com/

cal
5.5 MMF

—{ = ro(j
8F
FROM
3D I-F—p—g DET
PLATE v8
JAN-6H6
| A3,5
L32 i

4. _

e G40 _

[~ 100 MMF

il

A\l 48
A} !
R48 R24 SOMMF pog R 30
100 M 75M 50M 250M
| 100M 7M. SOM 250m
A V.V V | G VVV C
1 cas=R gz6
_L 5O0MMF l 9
c43 1 L somwF
Toomr  Sraz = OureuT -
J__ 2,0000 STAGES
NOISE LIMITER
VS
+270V l ondy sws JAN-6NT
LIMITER OOFF
OFF-0N 8 -
TO SON E4 . 36
' ;)
IMEG _TL
caz
0.05MF

TLS7008%s

—

Figure 30. Ruadio Receiver BC-779-8, functional diagram of detector and notse limiter stages.

with respect to point (A). Thus, with the LIM-
ITER .OFF-ON switch at ON, the voltage drop
between pomts B and C is the plate-to—cathode volt-
age of limiter Tube JAN-6N7.

b. Limiter OperATION. (1) Dewelopment of
Dias. When a signal of constant amplitude is re-
ceived, the average (that is, the d-¢) voltage between
B and C, which is also the limiter plate-to-cathode
voltage, remains constant. Similarly, the voltage
drop between A and G remains constant and
charges capacitor C42 through R49. For a given
signal level the grids are held at a potential more
negative than the cathode by the voltage drop across
resistor R48. This voltage drop, which is applied
as bias to the grid, and the plate-to-cathode voltage
are so proportioned that the tube is biased to or
beyond cut-off. Consequently, the limiter fube has
no effect on the input signal.

(2) Noise reduction. Assume that a constant
amplitude signal is received and that a very short
noise pulse voltage of high amplitude is super-

imposed on the signal. The noise pulse causes

40

an increased detector current and, hence, an iIn-
creased VOltage (erp across the diode load resis-

tance. As the plate and cathode are connected to
nointe R and C the nlate-to-cathade vn]fqo‘p n'F the
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limiter is increased. Although there is also a cor-
responding increase of the negative voltage at A,
the grid is not made more negative. Because of
the 0.05-second time constant of R49-C42, capac-
itor C42 cannot charge and/or discharge rapidly
enough to follow instantaneous voltage changes at
point A. The cathode, however, becomes more
negative because of the increased drop across
resistors R24 and R25. If the noise pulse is a
strong one, the cathode will be negative with respect
to the grid. This positive bias in conjunction with
the increased plate-to-cathode voltage causes cur-
rent flow through the noise limiter tube. The limiter
is then the equivalent of a low-resistance (ap-
proaching a short circuit) shunt from B to C on
the detector load resistance. As this condition starts
at the point where the noise pulse amplitude begins

to exceed the signal amplitude, the peak of the

L |
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noise pulse is clipped and the noise output cannot
become much greater than the signal output. (With
the noise amplitude held to a level only slightly
greater than the signal, an operator can read signals
that would be unreadable without the limiter.)
Immediately following the pulse, the original bias
voltage across resistor R48 again biases the limiter,
and normal reception is restored quickly. In prac-
tice the limiter is effective in reducing the effect
of noise pulses, such as those produced by the
ignition system of an automobile. If the amplitude
of the noise pulse is lower than the signal amplitude,
the limiter has no effect. In other words, the limiter
can only prevent the noise output from rising
appreciably above the signal output.

(3) Changes in signal amplitude. The limiter
stage will affect signals, such as amplitude-mod-
ulated voice and music transmissions, which contain
amplitude changes. Increases of amplitude above
the average level cause the same action that is

produced by noise pulses and, therefore, the limiter

distorts the signal by clipping the peaks. Clipping
and, hence, the distortion may increase considerably
if the degree of modulation is high.

(4) Changes of average signal amplitude. The
time constant of R49-C42 is long enough to prevent
bias changes when noise pulses are received. The
time constant is short enough, however, to enable
automatic readjustment of the bias (voltage of
C42) when the average amplitude of the signal
changes. For example, if the level of the received
signal increases or decreases because of fading,
or if the receiver is tuned to a signal of given

amplitude and retuned quickly to a stronger or to

a weaker signal, the charge of C42 readjusts itself
for proper operation under the new conditions.

¢. Circuir Dirrerences. The noise limiter stage
is identical in all the receivers.

65. A-V-C Circuit (fig. 31)

An a-v-c circuit which is independent of the de-
tector provides improved a-v-c action. In Radio
Receiver BC-779-B the separate a-v-c circuit con-
sists of an a-v-c branch i-f amplifier Tube JAN-
6SK7 (V11) and an a-v-c rectifier Tube JAN-6H6

(V12). The rectified and filtered output of V12

is applied as a-v-c voltage to both r-f stages and

tg the first two i-f stages.

LI dakw

a. A-V-C AMPLIFIER Tuse JAN-6SK7 (VI1l1).
The output of the 2d i-f stage, V6, is applied
simultaneously to the 3d i-f stage, V7 (fig. 29),

and to the control grid (pin 4) of the a-v-c ampli-
fier stage V11 (fig. 31). V7 and V11 have a
common grid circuit, including fixed bias. The
suppressor and cathode of V11 are grounded;
screen voltage is applied to pin 6 through 50,000-

ohm serxes aroppmg I‘eSISIOI‘ RJ/, dIlu lIIC Screern

is bypassed by 0.05-mf capacitor C29. Plate

(pin 8) voltage is applied through 2,000-ohm filter

resistor R51 and the primary of transformer
L.34. The primary of L34 is tuned to 465 kc by
100-mmf capacitor C51, and capacitor C53 (0.01-mf)
bypasses high frequencies to ground. The trans-
former secondary is untuned.

b. A-V-C Recririer Tuse JAN-6HG (V12).
The secondary voltage across L34 is applied to
a-v-c rectifier Tube JAN-6HG6, the two diode sec-
tions of which are connected in parallel to form
a single half-wave rectifier. The diode (or rectifier)
load is composed of 25,000-ohm resistor RJ33,
5,000-ohm resistor R54, 5,000-ohm resistor R55 and

1.000-chm variable resistor R41. A nm:_mf t‘QﬂQt‘i-

tor (C52), across the load, and 0.01-mf capacztors
C54 and C55 filter the rectifier output.

c. S-Merer. When AVC-MANUAL switch
SW4 is at AVC, the 0- to 200-microampere meter
M1 is connected across the 1,000-chm calibration
resistor R41. The meter reading is a measure of
the rectified current through the load. However,
the meter is calibrated as a signal strength meter
(S-meter). By adjusting R41 and S9 reading may
be obtained on an input between approximately
10 and 10,000 microvolts. At the factory R41 is
usually adjusted to produce a reading of S9 on

S0 3 Al clon
a 50-microvolt signal at 3.5 mc. When so adjusted,

a change of one S number on the meter indicates
a change in signal strength of approximately two
to one. The SENSITIVITY control R56 must be
turned full on (10). When the S-meter is used
for tuning, the BAND WIDTH control must be
set at 3 for maximum accuracy. The S-meter is
disconnected from the diode load circuit when
the AVC-MANUAL switch is at MANUAL.

d. Bras VorLtage Diviper. Fixed bias voltage 1s
obtained from the power supply (par. 71d) and
applied to a voltage divider composed of 3,000-ohm
resistor R40, 1,700-ohm resistor R39, and 300-ohm

eacictar R Tha valtnoe dron across 200-ohm
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resistor R38, bypassed by 0.25-mf capacitor C30,
is applied as fixed bias to the mixer and 3d i-f
stages. A 50,000-ohm SENSITIVITY control,
R56, is connected across the series combination of
R40 and R39,
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