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DESTRUCTION NOTICE

WHY— To prevent the enemy from using or salvaging this equip-
ment for his benefit.

WHEN—When ordered by your commander or when you are in
immediate danger of capture.

HOW— 1.

Smash—Use sledges, axes, hand-axes, pick-axes, ham-
mers, crowbars, heavy tools, etc.

. Cut—Use axes, hand-axes, machete, etc.

Burn—Use gasoline, kerosene, flame-throwers, in-
cendiary grenades, etc.

Explosives—Use firearms, grenades, TNT, etc.

Disposal-—Bury in slit-trenches, fox-holes, other holes.
Throw in streams. Scatter.

USE ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION

WHAT—I1.

OF THIS EQUIPMENT

Smash—Tubes, meters, controls, switches, batteries,
rectifier, sockets, chest, syringe, panels, capacitors,
resistors, headsets, and vibrator.

. Cut—Cords and wiring.

. Bend and/or break—Loop, sensing antenna, cabinet,

and panels.

Burn—Sockets, wiring, cords, capacitors, resistors,
transformers, wiring diagram, manual, suitcase, chest,
and coils.

5. Bury or scatter—All remaining parts.
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T™ 11-862 Par. 1.2

SECTION I
DESCRIPTION

1. General.—Radio Set SCR-504-A is a portable radio direc-
tion finder (d/f) which has a portable Battery Charger PE-128-A
and a Case CS-96-A for carrying the PE-128-A and spare parts. The
direction finding receiver is called Radio Receiver BC-792-A and it
is quite different from anything you’ve had yet. But it’s not entirely
unlike the little portable you used to take with you to the football
game or on a picnic. Remember how you used to have to turn the
little portable in a certain direction to get the best pickup from a
given radio station? It’s the same with the BC-792-A. The only
difference is that with the portable, entertainment was the main thing
and you turned your set in such a direction as to get the best results.
With the BC-792-A, the entertainment you get is only incidental.
It’s the way Radio Receiver BC-792-A points that counts, because
that tells you the direction of the friendly or enemy transmitter.

In figure 1 you see Radio Receiver BC-792-A as it looks to the
ordinary person—just another pigskin suitcase. In figure 2 you see
the suitcase open showing the radio set, while in figure 14 you see
““yourself ” carrying the receiver and operating it as you walk.
It’s true—you can “direction find”—d/f—as you walk along, or
vou can set Radio Receiver BC-792-A on the ground, or on a tree
stump, and d/f from there.

2. Power Supply.—

a. For Radio Receiver BC-792-A:
1 Battery BB-51 6 volts .1 amperes
2 Batteries BB-52 72 volts (total) .017 amperes

(The above batteries when new or freshly charged will operate
the receiver for 3 to 4 hours.)

b. For Battery Charger PE-128-A:

Vehicular Batterv 6 volts 1.2 amperes
or
Vehicular Battery 12 volts .6 amperes
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DESCRIPTION Par. 3

TM 11-862
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™ 11-862 DESCRIPTION Par. 4-5

4. Radio Receiver BC-792-A (figures 1, 2)-—Radio Re-
ceiver BC-792-A, housed in a suitcase, is an 8-tube superheterodyne
covering a frequency range of from 100 ke to 65 me. in eight bands.
[t is designed to receive either continuous-wave or amplitude-modu-
lated signals. A complete set of tubes is installed in Radio Receiver
BC-792-A when it reaches you. The tuning dial is calibrated in
megacycles. Power supply for Radio Receiver BC-792-A is a set of
miniature storage batteries (one 6-volt and two 36-volt) which are
housed in an easily-accessible compartment on the receiver panel.
The panel VOLUME control is used when the suitcase lid is open;
when the lid is closed the VOLUME control on the plate under the
sarrying handle is used (figure 11). These two controls are elec-
rically independent—the VOLUME CONTROL TRANSFER dis-
:ngages the inside control and engages the outside control when the
id of the suitcase is closed.

Headset HS-34-A, provided with Radio Receiver BC-792-A, is
onnected to the HEADSET jacks on the control plate (figure 11).
“his headset, of the hearing-aid type, uses ear inserts, one to fit each
ar. A panel HEADSET jack (figure 10) is provided for connecting

conventional headset by means of standard Plug PL-55.

The antenna stage of the receiver uses a single turn loop as a
irectional pickup and a collapsible rod antenna as a non-directional
ickup. Connection of the rod antenna to the antenna stage is made
y pushing the SENSE button on the control plate (figure 11). When
1e rod antenna and the loop antenna are connected they form the
sensing” device which tells you the direction of the transmitter.

5. Battery Charger PE-128-A (figure 3).—Battery Charger
E-128-A is designed to operate from either a 6-volt or a 12-volt
shicular storage battery. Connections to the supply battery are made
y using Cord CD-658-A, which is stored in a compartment inside the
rar door. Identification tags on Cord CD-658-A indicate the voltage
1d polarity for connecting it to the supply battery. The SUPPLY
vitch on the panel has two functions: a. by moving the key to the
p or bottom positions, the charging current is turned on;

by moving the key to the middle OFF position the charger is
rned off. There is a position-locking mechanism on the switch

prevent its being jarred to the OFF position. Opening the cover
. the top of the charger exposes the receptacles for the miniature
»rage batteries. One set (one BB-51 and two BB-52’s) of these

S
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M 11-862 DESCRIPTION Par. 5-6

atteries is charged at a time. Meters on the panel indicate the charg-
1g currents and voltages of each battery as the METER RANGE
witch is turned. The A-CURRENT and B-CURRENT controls on the
anel adjust the charging rates. Condition of the batteries may be
hecked by pushing the BATTERY LOAD TEST button. The charger
3 protected from damage by fuses in the main circuits. Each of the
wree fuse blocks contains one active (connected in series with the
ircuit) and one spare fuse. To inspect and replace fuses, open the
sar door (figure 23).

6. Case CS-96-A (figures 4, 6).—Case CS-96-A is a plywood
1se which houses Battery Charger PE-128-A and accessories. The
ase has metal-reinforced corners. The rubber strip on which the
inged lid rests forms a water-tight seal when the draw bolts are
osed. A hinge hasp suitable for padlocking is provided.

The interior of the case is divided into compartments for the
ntents. A removable tray in the upper right-hand side of the case
igure 4) is designed for the six miniature storage batteries. The
nallest compartment in the tray is for the hypodermic syringe
hen it is not packed away in its transit compartment, below the
ay. The tray and the compartments below it are coated with an
>id-resisting enamel. On the under side of the lid is a list of con-
nts, together with a chart showing how the contents are placed in
e case (figure 5). These accessories and spares are in Case CS-96-A:

a. Headset HS-34-A.—This headset consists of Cord CD-655-A
1d Receiver R-27-A. The cord is long enough to put through the coat
eeve of the operator, and provide sufficient slack at head and hand

allow for easy manipulation. The two conductors are tied together
ther close to the tips so they may be easily inserted into the head-
t jacks. Receiver R-27-A is of the hearing-aid type, and is provided
ith a projection to which you snap the ear insert described below.

b. FEar Insert—Made of black, hard rubber shaped to fit the
r, ear inserts are supplied in two types—one for the left ear and one
r the right. You attach the insert to Receiver R-27-A by fitting the
ojection on the receiver to the larger hole on one side of the ear-
sert, then snap them together with a little finger pressure.
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T™ 11-862 DESCRIPTION Par. 6

¢. Tube Kit.—Each tube kit contains a complete set of tubes
for Radio Receiver BC-792-A, consisting of the following:

1 1LB4

1 1LH4/VT-177
1 1LC6/VT-178
5 1LN5/VT-179

d. Battery BB-51.—Used as the ”A” battery for Radio Re-
ceiver BC-792-A, Battery BB-51 is a miniature storage battery which
furnishes 6 volts. It is packed in a state of “dry charge” and you
must fill it with acid before using (see paragraph 8b for details).

e. Battery BB-52.—This miniature storage battery furnishes
36 volts. Two are connected in series and comprise the “B” supply for
Radio Receiver BC-792-A. Battery BB-52 also is packed in a state
of “dry charge” and must be filled with acid before using (see
paragraph 8c for details).

f. Hypodermic Syringe.—You wuse the hypodermic syringe
for filling the batteries. It consists of two glass parts: a plunger and
a barrel, graduated to Scc. The scale in cubic centimeters (ab-
breviated: cc) on the graduated barrel indicates the amount of acid
you draw into the syringe. For use and care of the syringe see para-

graphs 8a, b, c, d.

g. Hypodermic Needle—The hypodermic needle is made of
rustless steel and fits on the small end of the barrel of the syringe.
Together the needle and syringe are used for filling the miniature
»atteries.

h. Acid Bottle.—The 16-oz. bottle, packed empty, is large enough
‘0 hold a supply of acid to fill and replenish several sets of batteries.

i. Rubber Stopper.—The rubber stopper serves the two-fold
>urpose of (1) closing the bottle and (2) allowing the hypodermic
syringe to be filled when the bottle is nearly empty. Pierce the center
»f the stopper with the needle and the bottle may then be placed
»n its side (or even upside down), if necessary, to submerge the end
»f the needle.

j- Blotters.—Blotters are used for removing excess acid from
he miniature batteries while they are charging or being filled. See
»aragraph 8e for instructions on how to blot the batteries without
hort-circuiting the cells.
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T™ 11-862 INSTALLATION AND OPERATION Par. 7-8

SECTION 1I
INSTALLATION AND OPERATION

7. Unpacking.— To unpack Radio Set SCR-504-A you set the
packing case on its bottom in a place where you have plenty of elbow
room to work. After removing the boards on top, using a nail puller
to pry them loose, you will find two cartons. Remove the BC-792-A
carton first by pulling it straight up. Then remove the other.

a. Set the BC-792-A carton on its bottom. Use a knife to slit the
paper seal holding the flaps on the top. Then remove the folded
cardboard “accordion” in the top of the box. Now grasp the handle
of the suitcase with one hand, hold the box down with the other, and
pull the suitcase straight up and out of the box. This suitcase con-
tains Radio Receiver BC-792-A.

b. Open the other carton and remove Case CS-96-A. Set the
wood case on its bottom and open the three latches holding the cover.
Swing back the lid. The metal box is Battery Charger PE-128-A.
Grasp the handles and pull it straight up. Remove the battery tray
in order to get at the acid bottle and other items required to fill the
batteries.

(1) Remove one set of batteries from the tray. A set of batteries
contains: one “A” battery and two “B” batteries, labeled BB-51 and
BB-52, respectively. The “A” Batteries (BB-51) have six pin holes
on top while the “B” Batteries (BB-52) have a large number of pin
holes on top.

(2) Remove the acid bottle and fill it with sulfuric acid (1.280
specific gravity) from the container which is shipped with the bat-
teries. If this container is missing or broken, have the acid bottle
filled at your supply base using acid for vehicular batteries.
Caution: Sulfuric acid is very corrosive to metal and
destructive to fabrics. Don’t let it get on equipment or
clothing. Be careful.

8. Filling the Batteries.—Miniature storage batteries BB-51
and BB-52 (figure 7) are charged, but dry, and before they can be
used for generating current their cells must be filled with sul-
furic acid. Before filling the hypodermic syringe with acid to put
in the cells, however, the empty syringe should be used to pierce the
seals inside the cell holes of each battery (6 for BB-51, 36 for
BB-52). Push the needle into the cell hole as far as it will go with
1 light finger-pressure.

11

Google



Original from

UNIVERSITY OF CALIFORNIA

Digitized by Google

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
6.8EYZEQ TON/LZ0Z/ARUdIPURY |PY//:d1Y / LIND Z¥:¥T 90-0T-GT0OZ UO pajesdausn



T™ 11-862 INSTALLATION AND OPERATION Par. 8

a. To Fill Hypodermic Syringe:

(1) Push plunger completely into barrel.

(2) Push needle through center of rubber stopper of acid
bottle until point of needle is immersed in acid. If needle does not
reach acid, lay bottle on its side or turn it upside down (figure 8a).

(3) Slowly pull out plunger—acid will be drawn into barrel
through needle.

(4) When acid reaches 5 cc level, stop pulling plunger and
withdraw needle from stopper.

b. To Fill Battery BB-51:

(1) Insert needle into either of the previously-punctured holes

numbered 1 of cell #1 (figure 7).

(2) Slowly force the acid out of the syringe by pushing the
plunger with the thumb.

(3) Approximately 6 cc of sulfuric acid are needed to fill each
cell in the BB-51.

(a) If the air can’t get out of the battery fast enough a small
pool of acid will form around the hole being filled, even before
the cell is full. Just wait a minute, it will soak in.

(b) When the cell is filled, air bubbles stop coming out and both
holes of the cell show liquid at rest.

(¢) If acid soaks into one cell slowly and tends to run over, go
-0 the next cell and give the other cell time to settle down.

(4) DON’TS

(a) Don’t let the acid cover the top of the battery from one
nole to the next because this shorts the cells, wastes the current, and
~1ill eventually cause the battery to burn up.

(b) Don’t rush the job. Be patient. Rapping the battery gently
»on a hard surface with an up-and-down motion helps the acid to
;ettle down faster. Gently tapping it with the finger also helps. Slowly
noving the hypodermic needle up and down will help, too, but if you
lo this, be careful you don’t break the needle or injure the battery.

13
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Par. 8 RADIO SET SCR-504-A ™ 11-86:

FLLER  CELL #1

Figure 7. Miniature Storage Batteries BB-51 and BB-52
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TM 11-862 INSTALLATION AND OPERATION Par. 8

c. To Fill Batteries BB-52:

(1) Insert needle into previously-punctured cell #1 using the
hole of the cell nearest the edge of the battery (the two lines of holes
toward the center of the battery are vent holes). About 1 cc. of acid
is needed to fill each cell. (See figure 8b.)

(2) Next fill cell #3 and continue filling the cells in this order,
i.e., #3, #5, #7, etc. It is better to give each of these cells a small
““shot” at a time and not try to fill each completely, at once.

(3) When all the odd-numbered cells (#1, #3, #5, #7, etc.)
are filled, blot up the extra acid and fill cells #2, #4, #6, etc. See
paragraph 8e for tips on the safe way to blot up the acid.

(4) After blotting up any excess acid on the top of the battery,
put it aside to await test.

(5) DON’TS

(a) Don’t let puddles of acid run over the top of the battery
from one cell to another because this shorts the cells, wastes the
current, and burns up the battery.

(b) Don’t rush the job. Be patient. Rapping the battery gently
on a hard surface with an up-and-down motion helps the acid to
settle down faster. Gently tapping it with the finger also helps. Slowly
moving the hypodermic needle up and down will help too; but if you
do this, be careful not to break the needle or injure the battery.

(6) Fill the other BB-52 by the same method.

d. Immediately after finishing with the syringe and needle,
wash them thoroughly with clean water. Fill the syringe several times
and squirt the water through the needle. Remove the needle from
the syringe and let the parts dry.

e. Blotting.—The correct way to “blot” the excess acid from
the batteries is to tear a small piece from one of the blotters and use
the edge of the blotter, not the flat surface. Then maneuver the piece
of blotter, edge up, from hole to hole, being careful not to connect
two holes with the blotter (figure 16). The blotter soaked with acid
is a good conductor and will short-circuit the cells if you aren’t
careful.

15
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T™™ 11-862 INSTALLATION AND OPERATION Par. 9

9. Testing the Batteries.—The BB-51 and BB-52 when filled
for the first time do not require charging. Before they are put into
Radio Receiver BC-792-A for use, however, they should be checked
by measuring their terminal voltage under load. This you can do
on the charger:

a. Open the latch on the front panel over the METER RANGE
and raise the battery compartment lid (figures 3, 9).

b. Plug in the BB-51 as indicated by the markings next to the
jacks.

c. Throw METER RANGE to position marked “A”.

(1) Read voltage on red-marked “A” scale of meter labeled
VOLTS. It should show at least 6 volts and may be as high as 6.5

volts.

(2) Now push button marked BATTERY LOAD TEST, and
read the volts again. It, too, should show at least 6 volts and may
be slightly higher. If the BATTERY LOAD TEST voltage is less
than 6 volts, you have not filled one or more of the cells completely,
or else the battery isn’t fully charged. First check the cells by adding
more acid where needed; then if necessary, recharge (see paragraph

17).

The difference between the readings obtained in (1) and (2)
is:

(1) Shows the voltage when the battery has no load on it, i.e.,
no current is being drawn from the battery.

(2) Shows the voltage when the battery is connected to a load
equal to that provided by Radio Receiver BC-792-A.

d. Plug in both BB-52 batteries in the jacks marked for these
batteries. (All three batteries may be plugged in at the same time.)

e. Throw METER RANGE to first position marked “B”.

(1) Read voltage on black-marked “B” scale of meter labeled
VOLTS. It should show at least 36 volts and may be as high as 40
volts. If no voltage is measured, or the value is extremely low, one
or more of the cells probably is not filled with acid, or else the
battery isn’t fully charged. Check up before going any further.
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TM 11-862 INSTALLATION AND OPERATION Par. 9-10

f. Throw METER RANGE to the other “B” position and read
voltage again for the second BB-52.

g. If both batteries have measured at least 36 volts each, proceed
with the load test for the “B” batteries. CAUTION: BOTH BB-52
BATTERIES MUST BE PLUGGED IN WHEN THE LOAD TEST
IS MADE. Since these batteries are connected in series, the load is
not applied if only one is plugged in. If only one is plugged in, all
that registers is the no-load voltage, which does not mean much. You
make the load test as follows:

(1) Throw METER RANGE to first B position.
(2) Push BATTERY LOAD TEST button and read voltmeter.
(3) Throw METER RANGE to other B position.
(4) Push BATTERY LOAD TEST button and read voltmeter

again.
(5) Both batteries should measure at least 36 volts under load.

h. If either battery load voltage is less than 36 volts, one or
more of the cells has insufficient acid or the battery isn’t fully
charged. Check cells by adding acid as needed and repeat load
voltage test. If necessary, recharge the batteries (see paragraph 17).

10. Preparing Radio Receiver BC-792-A for Use (figure
2).—To make Radio Receiver BC-792-A work do the following:

a. Place the suitcase, handle up, with the lid next to you.
Unlock the two latches with key you find tied to handle (don’t leave
keys here—they’ll get lost), and push the brass buttons toward ends
of the suitcase. (Don’t leave your knuckles in the path of the latch
as the snap spring opens the latches with considerable force.) Un-

fasten leather flap under suitcase handle by pulling snap buttons,
and open lid of suitcase.

b. Turn wing fastener at top of battery compartment door at
right side of panel and open battery compartment door. Push BB-51
and two BB-52 batteries into compartments indicated by the mark-
ings (figure 10). Make sure to push them in as far as they’ll go.
Close and fasten battery compartment door.

c. Remove Headset HS-34-A from the small pocket on the suit-
case cover and plug the tips of its Cord CD-655-A into the tip jacks
marked HEADSET on the control plate under the suitcase handle.
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"TM 11-862 INSTALLATION AND OPERATION Par. 10-11

d. Pull out the collapsible rod antenna as far as it will go by
grasping the small brass button on the top of the suitcase near the
right-hand latch. When the antenna is completely extended, five sec-
tions are visible.

e. The receiver is now ready for operation.

11. Tuning in Radio Receiver BC-792-A.—

a. Throw to ON, POWER switch which is mounted on control
| plate shown in figure 11.

b. Select frequency band by turning BAND SWITCH knob, front

- of receiver panel (figure 10).
c. Insert the earphone in the right ear (figure 12) as follows:

(1) Hold the earphone with the thumb and index finger so that
the “wing” on the eartip is at your index finger tip pointing away
from you, as shown in figure 12.

(2) Without changing your hold on the earphone, catch the
““wing” in the front rim of your ear.

(3) Slide the wing down the rim and at the same tlme gently
| press the “horn” projection into your ear.

‘ (4) Lead Cord CD-655-A from the phone around your ear,
| between it and your head. Normally Cord CD-655-A will tuck in
 under your shirt collar (figure 12), run along your arm under your
. shirt sleeve, out at the wrist and into the tip jacks marked HEADSET
.on the control plate under the suitcase handle. Of course if you
jaren’t on a “snooping job” no need exists for concealing the headset
in this manner and you can operate with any low-impedance headset

plugged into JK-34-A on the front panel at the place marked HEAD-
SET.

d. Turn VOLUME knob clockwise until you hear some noise
in the headset .

e. Tune in the desired signal with TUNING control. The signal
frequency is indicated in megacycles on the drum dial above the

BAND SWITCH markings (figure 10).

f- You are now ready to locate the position of the transmitter
f1rom which the signal comes.
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Figure 11. Top of Suitcase with the Flap Up Showing the Control Plate |
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™ 11-862 INSTALLATION AND OPERATION Par. 12-13

12. Finding the Path of Signal for all Bands.—

a. Turn rim of VOLUME control on control plate under handle
o LO positon.

b. Close lid of suitcase making sure you snap both latches and

eave leather flap open—don’t tuck it under the handle (see figure
[1).

¢. Turn VOLUME control towards “HI” until you get a com-
fortable signal in your ear.

d. Hold the suitcase by the handle at your right side in normal
fashion and slowly turn on the spot where you are standing. As you
turn slowly through a complete circle you hear the signal volume
changing.

e. In the circle you make, as you turn with the suitcase, there
will be two positions in which the signal is weakest. These positions
ire called the “nulls”. (Figures 13, 14, 18.)

(1) Each of these “null” (weak signal) positions of the suit-
case indicates that the suitcase is broadside to the path of the signal.
But you can’t tell yet whether the s1gnal S comlng or going along this
path—that is, whether the transmitter is at “Punch” or “Judy”, as
shown in figure 13.

(2) If the signal gets too weak for you to find the exact positions
where the signal is weakest, turn up the VOLUME control.

13. Finding the Direction of Signal or ‘“Sensing’ for
Bands 1 to 6.—

a. Set the VOLUME control so that reception in the positions
where the signal is loudest does not overload the receiver. The re-
ceiver is overloaded when the signal sounds mushy or distorted.

b. Hold the suitcase at your right side WITH THE SENSE
ANTENNA END FORWARD. Put your thumb on the SENSE but-
ton and push it down several times as you slowly turn in a complete
circle on one spot. Each time you push down the button, make a
mental note of what happens to the signal; that is, does it get louder
or weaker. Keep on turning in the circle until you know in which
positions of the suitcase the signal gets louder or weaker when you
push the SENSE button. For the suitcase positions in which the
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™M 11-862 INSTALLATION AND OPERATION Par. 13-14

ignal gets louder, you are facing in the general direction toward
he transmitter. For the positions in which the signal gets weaker,
rou are facing in the general direction away from the transmitter.
since you know both the general direction toward the transmitter
ind the exact path of the signal (from paragraph 12), you now can
'ombine this information to get the exact direction of the transmitter.

Suppose you happened to pick a spot for the receiver between
wo transmitters: “Punch” and “Judy”, as shown in figure 13. The
‘null” positions of the suitcase for a signal coming from either
ransmitter would be at 3 and 7, thereby leaving you in doubt from
vhich the signal comes. However, when you make the “Sensing
)bservations” (figure 13) for “Punch” you find them to be different
rom those for “Judy”. For example, if “Punch” is radiating, the
ignal gets weaker when SENSE is pushed as you turn through posi-
ions 4, 5 and 6; whereas if “Judy” is radiating the signal gets
veaker when SENSE is pushed as you turn through positions 8, 1
nd 2. Note that in both cases the sense antenna end (indicated by
he black dot in figure 13) of the suitcase, points away from the
adiating tranSmitter concerned.

The positions of the suitcase relative to the transmitter are cor-
ectly shown in figure 15. Use the sense antenna as a marker.

c. Check the exact path of the signal again by observing the
iroadside position for the weakest signal without pushing the SENSE
mitton. Never take a bearing on Sense. The Sense null position is
ften off by 15 or 20 degrees. Use the Sense only to “resolve the 180
‘egree ambiguity”. This latter is a technical term which means to
ind out whether you’re “coming or going.”

Note: Bands 7 and 8 are not provided with sensing cir-
uits.

14. Beat-Frequency Oscillator (BFO).—a. In case the sig-
:al of a transmitter you want to locate is using voice, tone, or telegraph
rodulation only intermittently or not at all, you can make an audible
rhistle or beat by using the beat-frequency oscillator.

b. Throw the BFO switch on control plate under suitcase handle

> ON (figure 11).
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DETERMINATION OF SIGNAL PATH BY "“NULLS"

TRANSMITTER I?*———"PUNCN' “punch—=]J
“PUNCH"
RADIATING |
|
|
l |
M POSITION  REFERENCE | o
0 M ! z
H Y =
:,: rpos.7 [0 T ] [:_—;1:1905-7 9
o ] a
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I RECEIVER SHOWN IN POSITION 6. '
| BLACK DOT REPRESENTS SENSING /IT\
! ANTENNA. A
‘ L ]
IO+—"vov" 'Juov'——-A TRANSMITTER
“Juovy”
RADIATING
SENSING OBSERVATIONS
SIGNAL FROM ‘PUNCH’ SIGNAL FROM ‘jJUuDY’
WHEN SENSE IS PUSHED WHEN SENSE IS PUSHED
Position 1 Signal Gets Louder Position 1 Signal Gets Weaker
Position 2 Signal Gets Louder Position 2 Signal Gets Weaker
Position 3 Signal Gets Louder Position 3 Signal Gets Louder
Position 4 Signal Cets Weaker Position 4 Signal Gets Louder
Position 5 Signal Gets Weaker Position 5 Signal Gets Louder
Position 6 Signal Gets Weaker Position 6 Signal Gets Louder
Position 7 Signal Gets Louder Position 7 Signal Gets Louder
Position 8 Signal Gets Louder Position 8 Signal Gets Weaker

Figure 13. Determination of the Direction From Which the
Received Signal Comes
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M 11-862 INSTALLATION AND OPERATION Par. 14-15

c. Retune the receiver slightly with TUNING knob if you want
o change the pitch to a higher or lower note. If the noise is loud and
he signal is weak, raising the pitch helps to cut through the noise.

d. Very weak signals can often be picked up if the b-f oscillator

is turned on when “hunting” for signals which might otherwise be
rassed over if TUNING knob is turned too fast.

e. A lot can be gained from using the b-f oscillator. Get ac-
Juainted with it and see what it does for you.

15. Technique for Direction-Finding Under Difficult
Conditions.—a. Location.—There are certain difficult locations
vhich you must learn to recognize by what you see and by how the
lirection finder works.

(1) When you’re inside or even near buildings having metal
»eams or roofs you can’t rely on the indications of direction you get
from the direction finder. The same is true if you are near metal
»ridges, fences, or transmission lines for power, telegraph, etc.
You’ll find by experience how these structures give you a “wrong
steer” when you’re near them. So stay on “the beam” you found
aefore approachlng them and after getting away you can get. back

“the beam” again with confidence.

(2) If the terrain is very rough and cut up with ravines, always
sut more trust in the bearings you take along the flat sections or at
east the more elevated spots.

The effect of these difficult locations on the direction finder is
raried. Sometimes the “nulls” will not be sharp, which of course will
re noticed. What is worse, sometimes the “nulls” occur in the wrong
lirection. This is bad because you won’t know the “null” is in the
vrong direction unless you have a previous bearing to go by. Various
»ffects on the sensing performance are also possible when you are
n these difficult locations, such as insufficient change in signal or
rven a misleading change. The safe guide is to take bearings
»ften. The average probably will be right. Get to know your
iet like you do your watch.

b. Weak Signals.—There will be times when you are in a
ocation that has none of the obstacles described above, yet the
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T™ 11-862 INSTALLATION AND OPERATION Par. 15-16

signal you are trying to locate may be weak and almost drowned out
by noise. There are several ways to help yourself get a bearing
under this condition.

“(1) Reduce the VOLUME to that point at which you can hear

the signal most clearly over the noise.

(2) Use the changes in noise loudness as you rotate the receiver
the same way as you normally use the signal.

(3) Use the BFO as explained in paragraph 14. You now make
use of the changes in “whistle” loudness as you rotate the receiver.

c. “Night Effect”.—In frequency bands 4 to 8 you are some-
times going to be up against what is broadly known as “Night Effect.”
During sunrise and sunset periods the radio waves behave differently.
Sometimes they go completely “haywire” and this effect will be
particularly troublesome if you are many miles away from the
station. One of the earmarks of “Night Effect” is fading of the
signal—that is, the signal goes up and down in volume even though
you are not moving the receiver nor any controls. Unfortunately there
is nothing you can do about “Night Effect” except to be on your
guard not to be fooled by wrong bearings. Remember also that
sometimes “Night Effect” will not be accompanied by fading but
may cause broad nulls which will give false bearings. The only
remedy is to know your set so well you can tell when it’s “lying”
0 you. Use your set often; get thoroughly acquainted with it. Then,
wmless you get mixed up in a barbed wire entanglement, hide your-
self under a railroad bridge, walk up the middle of a river, get
nside a tank, or land in some other poor situation, the BC-792-A
probably will tell you the truth in broad daylight or in the deep
Jarkness of night. It’s only when day is changing to night and night
s changing to day that you get into real trouble.

16. Symptoms of Run-Down Batteries.—As the “A” (BB-
51) and “B” batteries (BB-52) in the receiver approach the end of
‘heir charge you will notice a decrease in sensitivity by:

a. Having continually to increase VOLUME.
b. The falling off of noise at full VOLUME.
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M 11-862 INSTALLATION AND OPERATION Par. 16-17

This period of “dying” does not last more than 5 to 15 minutes and
‘sudden death” follows. There is no doubt about this, the set stops
:ompletely. Then:

Throw POWER switch to OFF to prevent further drain on the
batteries until they are removed for charging.

17. Operation of Battery Charger PE-128-A (figure 9).—
T'o operate Battery Charger PE-128-A a vehicular storage battery of
sither 6 or 12 volts is needed for a supply. If no separate battery
s available, connection may be made to one installed in a vehicle
(see figure 17). If this is necessary, remember that the terminal
roltage of the vehicular battery rises considerably when the motor
s running and, consequently, you must readjust the A-CURRENT
ind B-CURRENT controls to restore the currents to the proper values.

a. To use the Battery Charger PE-128-A, do the following:

(1) Throw SUPPLY switch to OFF.
(2) Turn A-CURRENT and B-CURRENT controls to LOW.

(3) Remove Cord CD-658-A from compartment at rear of
:harger (figure 23).

(4) Connect clip marked (—) to negative or minus side of
‘ehicular battery. CAUTION: If you get these battery con-
1ections reversed you probably will blow the primary circuit

‘use in the PE-128-A.

(5) Connect clip on white wire marked + 6 to -+ 6 volts on the
ehicular battery. The red wire is not used unless you connect to a
.2-volt battery (figure 17).

(6) If a 12-volt battery is used instead of a 6-volt, connect the
ed wire marked 4+ 12 to + 12 volts on the vehicular battery. The
vhite wire is then not used.

(7) Plug the BB-51 and the two BB-52 batteries into the proper
eceptacles of the battery compartment. Leave the lid open.

(8) Throw SUPPLY switch to the position corresponding to
he supply voltage you are using. This is important.
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TM 11-862 INSTALLATION AND OPERATION Par. 17

(9) Throw METER RANGE switch to “A”.

(10) Adjust “A” battery (BB-51) current (by turning the A-
CURRENT control) to 100 milliamperes, which you read on red

scale of meter.

(11) Throw METER RANGE switch to either “B” position.

(12) Adjust “B” battery (BB-52) current (by turning the B-
CURRENT knob) to 15 milliamperes, which you read on black
scale of the meter.

b. Choice of Charging Rate.—In choosing the charging rate
remember that it is better for the batteries if you charge them slowly
(low milliamperes). If you have about 8 hours in which to charge
them use the slow rate.

(1) Slow Rate.—
BB-51 BB-52
5 Hours at: 100 ma 15 ma
Then about 3 Hours at: 50 ma 8 ma

(2) Fast Rate.—
If you can’t take 8 hours, use the fast rate:

BB-51 BB-52
5 to 6 Hours at: 160 ma 20 ma

(3) Trickle Rate.—If you’re not going to need the batteries
for a day or two, use the slowest rate, called “trickle”. Also use
“trickle” to keep charged batteries from running down when they’re
standing idle.

BB-51 BB-52

Continuously at: 30 ma 8 ma

c. Blotting Owverflow.—While batteries are charging, acid
comes out of the holes. You must continually remove this acid with
strips of blotter. (See figure 16.) Don’t lay a blotter over the holes
because the wet blotter short circuits the cells of the battery. If a
high charging rate is used, do not leave the batteries alone very
long or the acid will completely cover the top, waste the current,
and damage the battery.
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™ 11-862 INSTALLATION AND OPERATION Par. 17

Note: Never close the battery compartment lid while
charging, unless you want to get blown sky high. (When
batteries charge they give off hydrogen which accumulates
when lid is closed. The least spark will set it off and you’ll
-suddenly get a face full of acid, get blown off your perch,
or both.)

d. Addition of Acid.—Before the charging has progressed
very far, most of the cells will overflow. Then you should add acid
to any cells that show no signs of overflowing.

e. Testing Batteries.—After you have charged the batteries,
make sure they are in good shape by testing them as described in
paragraph 9. You don’t have to disconnect the charger or turn it off

when you make this test, since the BATTERY LOAD TEST switch

takes care of this.

f. To get maximum life out of each charge let the batteries sit
and bubble several hours after charging, blotting up the acid which
bubbles out. Then take your hypodermic syringe and acid bottle,
and refill the batteries with acid, letting the batteries stand a few
hours, if necessary, before putting them in the BC-792-A. The reason
acid bubbles out of the batteries is not that there is too much acid,
but that gas gets caught in the tiny cells and blows the liquid out.
For maximum life, each cell should be full of acid and the bubbling
should have stopped before the battery is put in the BC-792-A.
Batteries will stay charged about three days when sitting idle. For
maximum life and usefulness batteries should be trickle-charged
each night.

g. Care of Batteries.—The following rules should be observed
in order to get the maximum service from miniature storage
batteries:—

DON’TS
(1) DON’T let a dead battery stand without charging.
(2) DON’T let the acid get low.
(3) DON’T let a puddle of acid cover the top of batteries.

(4) DON’T use a high charging rate unless it’s absolutely
necessary.

(5) DON'T leave the batteries in the sun or in the rain.
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(6) DON’T fill batteries until they are actually needed in
service. After they are filled they require attention practical-
ly every day. |

DO’S

(1) Always put batteries, once they have been filled and when
not in service, on “trickle charge” even if they are fully
charged at the time.

(2) Keep contact pins clean and shiny.

(3) Always shut off the POWER switch to the receiver when
you’re not using it. There is no need to keep the set
“warmed up”.

After you have had 30 to 40 hours of total service from the bat-
teries in the receiver, you’ll find the batteries won’t charge up any
more nor will they last very long in the receiver after charging. This
means the batteries are worn out and must be turned in for replace
ment or thrown away. The life of the battery depends on the care
you give it—it may last less than 30 hours or more than 40 hours.

h. Care of Battery Charger PE-128-A.—Always be very careful
in connecting Cord CD-658-A to the vehicular battery. Watch the
following:

(1) Black lead goes to minus side.
(2) White lead goes to + 6 volts.
(3) Red lead goes to + 12 volts. (NEVER connect white lead

to + 12 volts. If you don’t watch these connections you will blou
the 4-amp primary fuse.)

ALWAYS turn A and B-CURRENT controls to LOW before
turning on the charger. If you don’t do this, you’ll blow the “A”
and “B” fuse. (If any fuses blow, see paragraph 23 on replace
ment.) Turning the controls to LOW will prevent an excess of
charging current when you throw the SUPPLY switch. The safes!
practice is always to throw the CURRENT control to LOW the
moment you are through with the charger. Then it’s ready for use
the next day. '
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™ 11-862 FUNCTIONING OF PARTS Par. 18

SECTION III
FUNCTIONING OF PARTS

““There’s no very good substitute for knowing how.”

18. Radio Receiver BC-792-A.—Radio Receiver BC-792-A
is, except for its antenna system, just like any other portable radio
receiver which covers the same frequency range. Because of this
similarity, functioning of the direction finder will be explained in
two parts. Paragraph 18a will explain the equipment in terms of
an ordinary radio receiver; paragraph 19 will explain the direc-
tional characteristics of the receiver’s antennas.

a. Receiver Circuits (figure 36).—

(1) The antenna transformers (81-87) of bands 1 to 7, couple
the low impedance loop (121) to the signal grid of the R-F tube
(118-1). The low-inductance primaries of these transformers are
switched by sections F and H of the band switch (132). The pri-
maries of bands 3 to 8 are balanced to ground, to minimize capacitive
pick-up by the loop at the higher frequencies. The secondaries of
transformers (81-87) of bands 1 to 7 are switched by section G
of the band switch (132). The rear of section G shorts the trans-
former secondary of the band below the one in use. The antenna
transformer (88) of band 8 couples the loop directly to the modu-
lator (115). The secondary is switched by -section J. The front
section (5a) of the gang condenser tunes the antenna circuit of
bands 1 to 7. The middle section (5b) of the gang tunes band 8
antenna circuit.

(2) The rod or sensing antenna (120) is coupled to the second-
ary antenna circuits through one or more of the resistors surround-
ing switch section E. The “sensing” antenna is used only in bands
1 to 6. Switch section E selects the resistance suitable for each
of these bands. The function of the resistance introduced between
the sensing antenna and the tuned circuit is to attenuate the sensing
voltage without shifting its phase; it also helps “match” the unequal
impedances of sensing antenna and secondary circuits. The push
switch (130-1) in series with the sensing circuit, grounds the sensing
antenna when it is not used. When the switch (130-1) is pushed the
ground is disconnected and the sensing circuit is completed. The low
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capacitance plug (126-1) and socket (127-1) serve to connect anten-
na (120) to the switch (130-1). Plug (126-2) and socket (127-2)
carry the circuit within the chassis. The ground to within the chassis
is made through pin 5 on the plug (124) and contact 5 on the con-
nector (125).

(3) The output of the r-f tube (118-1) is coupled to the modu-
lator (115) through the r-f transformers (89-95) for bands 1 to
7 only, since band 8 uses no r-f amplification. The primaries of
these transformers are switched by section I of the band switch (132).
These primaries are resonant at a frequency below the respective
bands used. In the case of bands 1 and 2 external capacitance is
added to effect this resonance. The other primaries are resonated
with distributed capacitance. The secondaries are switched by the
front of section J of the band switch (132). The rear of section ]
shorts the transformers secondary of the band below the one in use.
All of the r-f transformers are wound to have capacitance coupling
aid the inductive coupling. Capacitor (20) serves to increase the
distributed-capacitance coupling, particularly at the higher fre
quencies. The r-f secondary circuits are capacitance coupled to the
signal grid of the modulator (115).

(4) The oscillator transformers (96a, b; 97a, b; 98a, b; 99)
are used with the separate oscillator tube (116) in a plate-tuned
circuit. Feedback in bands 1, 2 and 3 is obtained by returning to
the oscillator grid the voltage developed across the series padding
capacitors. For example, in band 1, the feedback voltage is obtained
from the adjustable series padder (3-1) shunted by the fixed series
capacitor (12). At the higher frequencies, bands 4 to 8, this feed
back is supplemented by inductive feedback provided by the pri
maries of transformers 97b, 98a, 98b and 99. Section K of the band
switch (132) switches the feedback circuits. The secondaries are
switched by the rear of section L. The front of section L shorts the
secondaries of the two bands below that in use. The end section (5c¢!
of the gang capacitor tunes the oscillator transformers. In bands 1 and
2, fixed capacitors (11-1) and (11-2) are in shunt with the trimmer
(3-2) and (3-4) in order to obtain the required tuning range. In
bands 3 to 6 the trimmers: (2-5), (1-12), (1-13) and (1-14) are
used to adjust the upper tuning limit of each band. Oscillator trans
former (99) is used for both bands 7 and 8. In band 7, the oscilla
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tion frequency is above the signal frequency. In band 8 the second
harmonic of the same oscillation frequency is used; but this harmonic
is below the signal frequency. The trimmer (1-15) is used to adjust
the upper tuning limit of band 7. With this adjusted, the upper
tuning limit of band 8 is simultaneously set because of the designed
frequency relation. The lower tuning limit of bands 7 and 8 is not
adjustable since the series capacitor (18) is fixed. In all bands, the
oscillator voltage is coupled from the ‘“tank” circuit to the modu-
lator injection grid, through the capacitor (21-1).

(5) The plate of the modulator (115) connects to switch section
D which selects either of two i-f channels depending on the band
used. Bands 1, 3, 4 and 5 use the 455-kc i-f channel. Bands 2, 6,
7 and 8 use the 910-kc i-f channel. The higher frequency bands 6,
7 and 8 require the higher i-f in order to provide better image re-
jection and to keep the tuning control from being excessively critical
or “razor sharp”. Band 2 includes 455-kc in its tuning range and
therefore it must also use the 910-kc channel Transformers: (101)
and (103) are in the 455-kc channel. Transformers: (102), (105)
and (104) are in the 910-kc channel. Both the primaries and sec-
ondaries of the four double-tuned transformers are switched by
sections D, B and C, A of the band switch (132). The single-tuned
interstage transformer, (105), is not switched. It is tuned to 910 ke
by distributed capacitance and the trimmer (1-16). At 455 kc the
interstage transformer provides no additional selectivity and only a
nominal amplification in conjunction with the first i-f amplifier tube
(118-2). The output from either channel is rectified in the diode cir-
cuit of the detector (117). A “tweet filter” (53-2) and (23-2), in
the diode load circuit removes most of the i-f from the desired audio
voltage.

(6) The audio signal is coupled to the grid of the first a-f am-
plifier grid through the capacitor (27). The output from the audio
section of tube (117) is coupled to the output tube (118-4) through
the capacitor (28). The output tube, triode connected, is coupled to
Headset HS-34-A through the audio transformer (107). The
secondary of this transformer is connected to panel Jack JK-34-A
and to the HEADSET terminals on the control plate. Connections to
‘he latter are carried through the 4-wire cable and plug arrange-
nent (123), (122).
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Figure 18. Derivation of Ideal Cardioid From Ideal Antenna Patterns
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(7) The beat-frequency oscillator which is used for monitoring
unmodulated signals is tuneable to 454 kc by means of trimmer
(3-9). The oscillator uses a tube (118-5) in a plate-tuned, inductive
feedback circuit. The secondary of the b-f oscillator transformer
(106) is shunted with a fixed capacitor (21-3) to provide the proper
frequency range. Normally the b-f oscillator is tuned to 454 ke, giving
a 1000-cycle beat with the 455 ke i.f. The second harmonic produced
by the b-f oscillator is used to beat with the 910 kc i.f. The BFO
OFF-ON switch (131-1) in the “B” supply circuit, permits the
oscillator to be controlled from the top plate. Coupling from the b-f
oscillator to the i-f channels exists through the common supply cir-
cuits and by virtue of the strong fields the oscillator produces.

(8) Since this receiver is required to give an auditory indication
of changes in signal input, the use of A.V.C., as in conventional
receivers, is out. Accordingly a manual volume control system is
used. This system not only reduces the audio output, but increases
the bias on certain tubes (118-1) and (118-2) so that these are
not overloaded by strong signals. Electrically, the panel volume
control (69) works the same as the control-plate control (70). The
VOLUME CONTROL TRANSFER switch (130-2) connects one or
the other in series with the “B” lead. The voltage drop in the con-
trol combined with the “A” battery voltage is applied to resistors
(59) and (60). The junction of the latter provides a bias voltage
suitable for the grid of the r-f tube (118-1). A similar arrangement
provides bias for the first i-f tube (118-2), with the exception that
only half the volume control voltage-drop is used. Resistors (56-3)
(56-4) divide the voltage drop. The other divider (68-1) and (68-2)
in the grid return of the first i-f tube (118-2) again reduces the
voltage in suitable proportion relative to the potential of the filament.

19. Directional Characteristics of Antennas.—

a. The directional characteristic of a loop antenna is shown in
figure 18. This pattern is popularly known as a “figure 8”. Under
ideal conditions this pattern could be obtained by measuring the
roltage at the terminals of a loop at successive angular positions of
he loop as is it rotated through 360 degrees in a horizontal plane.
[he voltages measured are plotted as radial distances from the
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center of the graph at C, figure 18. An examination of the ideal
“figure 8” pattern shows that for two positions of the loop the voltage
is zero. In these two positions the loop is broadside to the arriving
waves. The maximum voltage points on the “figure 8” at M and N
correspond to the two positions where the loop is in line with the
path of the waves, that is at == 90° from the broadside positions.
The two positions giving zero voltage are referred to as the “nulls”.
The nulls are of great importance since they are a sensitive means of
determining the path of the signal. However, when ideal conditions
are no longer obtained (in a practical case), the nulls of the “figure
8” don’t go to zero, as shown for the “practical” case in figure 19(a).
Nevertheless, they can still be used as before, except that instead of
observing an absolute zero, the minimum must be found.

b. Since the voltage produced by a small loop in picking up a
radio wave of usual strength is much too low to measure by any direct
means (such as a meter), it must be amplified. That is the function
of all the tubes from the antenna circuit to the headset. When the
amplification of these tubes is adjusted so that no tube is overloaded,
the sound heard in the headset is proportional to the voltage at the
loop terminals. The ear can then hear the “figure 8” pattern as the
receiver and loop are rotated, and judge the “null” positions.

c. In direction-finding it is necessary to know more than just
‘he path of the signal, namely whether the signal is “coming or
soing”. The latter operation is commonly referred to as finding the
‘sense” of the direction, or more simply just as “sensing”. That is,
n addition to the loop, which indicates by means of the “nulls” either
»f two directions from which the signal may be coming, a sensing
levice is needed to pick up the true direction. This need is filled by
he vertical rod antenna (called “sensing” antenna) used in conjunc-
ion with the loop. The directional characteristic of a vertical antenna
inder ideal conditions is shown in figure 18 by the large circle.
stated in words, figure 18 says that the voltage produced by a vertical
intenna remains the same when rotated about its axis. This is popular-
v known as a “non-directional pickup”.

If the voltage produced by a loop and the voltage produced by
vertical antenna (under ideal conditions) are added together
algebraically), a new directional characteristic is obtained. This pat-
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tern, likewise shown in figure 18, is called a cardioid because of its
heart-like shape. The reason this shape is obtained when the “figure
8"’ and the circular pattern are added together is that the voltage in
the lower lobe of the “figure 8” is opposite in time-phase to the
voltage in the circle pattern, while the time-phase of the voltage in
the upper lobe of the “figure 8” is in agreement with that of the circle
pattern. Thus for each direction above the horizontal line H-H’
(running through the nulls) the voltages add together such as:
CA + CB = CD; and for each direction below the horizontal line
the “figure 8” voltage subtracts from the circle voltage, such as:

CF — CE = CG.

Compare the cardioid with the “figure 8. It is evident that the
two positions of the loop which gave outputs of equal magnitude,
CM and CN, now are distinguishable in the cardioid in which the
voltage CM’ is twice CM and in which CN is reduced to zero. Thus
the cardioid provides the needed sensing since you are now able to
tell that the signal is coming from the direction in which the CM’
observation is made. You should understand at this point that the
cardioid is not a “sharp” indicator of direction because the change
in voltage to either side of CM’ is very gradual, but there is no need
for the cardioid giving a sharp indication of bearing. This is ob-
tained from the “figure 8” loop voltage, where the change to either
side of the nulls is much more rapid. So the two patterns must be
used together, each for its specific purpose. In a practical case, this
is even more necessary since the ideal cardioid is no longer obtained.

The most notable departure of an actual sense curve or practical
cardioid is shown in figure 19 (c¢) by the failure of the curve at N’ to
go through C. This is caused by the failure of the voltages from
loop and vertical antenna to cancel each other as a result of phase
shift and unequal “pickup”.

d. Theoretical Analysis of Loop Directional Characteristics.—

An electromagnetic wave, travelling with the velocity of light, c,
intercepts a stationary loop and induces voltages in it. For the pur-
poses of this analysis the loop shape of figure 20(a) can be replaced
by an electrically equivalent loop which is rectangular and has its
terminals at one corner as in figure 20(b). The induction in the
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loop as a whole can be considered as occurring in the four sides of
the loop separately. Consequently, for all practical purposes the
rectangular loop can be replaced by an equivalent circuit having four
generators: E,, E;, E; and E,, as in figure 20(b). Assuming that the
electromagnetic wave is a vertically-polarized, plane wave, the electric
vector E, the magnetic vector H and the propagation vector P at any
given instant of time would be directed as in figure 20(a). That is,
the electric vector E is vertical, while the magnetic vector H is hori-
zontal and both are perpendicular to the propagation vector P. These
vectors are shown in relation to a cube to help you visualize the
spatial relation of the vector quantities which must of necessity be
illustrated on a flat page.

If the loop is oriented in the direction of receiving maximum
signal, £ will be in the plane of the loop and parallel to the two
vertical sides of the loop and will induce voltages E, and E; in these
two sides. Since E is perpendicular to the horizontal sides of the loop,
no voltage is induced in them, so that E, and E, are zero in this
instance, and need not be considered further. It might be pointed out
in passing, however, that if the loop is tilted with respect to the wave,
as for example would be the case if the receiver is not held parallel
to the ground, or if the wave were a downcoming wave reflected from
the ionosphere, £ would not be perpendicular to the two horizontal
arms of the loop and voltages would be induced in them. But this more
complicated case will seldom be found in the use of Radio Set SCR-
504-A, and so will not be considered further here.

It is seen that the voltages E;, and E; of figure 20(c) oppose
each other and at first glance you would suppose that they are equal
and would cancel each other. The two voltages E, and E; are equal in
magnitude but they are not equal in time-phase. This is due to the
time A t, required by the wave to travel the additional distance, d,
between the two sides of the loop. This can be stated mathematically
by:

4

C

At=

where d is the distance between the two sides of the loop and c is the
velocity of the electromagnetic wave. This means that the alternating
voltage E, will lead the alternating voltage E,. Mathematically,
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we can write:

E,=Ejcoswt

E; = Eqcoso (t — A't)

E.=E, - E; = Eg[coswt — cosw (t — At)]

EL. = Ey[coswt —coswtcosmw At — sinwtsinw A t]
If A tis very small; that is, if the distance d is very much less than
half a wave length of the electromagnetic wave signal, then

EL=-Eo Atsinot
This can be illustrated graphically and vectorially, as in figures 20(d)
and 20(e) respectively.

Obviously, if the signal comes from the left, instead of from
the right, as in figure 20(a), the voltage induced in the E; side of
the loop will lead the voltage induced in the E, side by the phase
angle o A t. This gives rise to the situation shown in figures 20({)
and 20(g). In figure 21 are shown the vector diagrams correspond-
1ng to successive positions of the loop relative to the signal path
using 45° intervals from 0° to 360°. The resultant loop voltages,
EL, for these posmons when plotted in the form of a polar diagram
give the “figure 8” pattern.

20. Battery Charger PE-128-A. (Refer to figures 9, 34)

a. Battery Charger PE-128-A is designed to operate from either
a 6-volt or a 12-volt vehicular battery. To partially guard against
application of the wrong supply voltage to the charger circuits, a
separate conductor for the 12-volt connection is included in Cord
CD-658-A. Thus, if the SUPPLY switch (133) is accidently thrown
in the wrong direction, no fuses are blown as long as the battery
cord is properly connected. |

b. The energizing coil of the synchronous vibrator (119) is
designed to operate on 6 volts; accordingly, the current through it
is held to the design value by resistor (75-1) which is connected in
series for 12 volt operation.

c. The main function of SUPPLY switch (133) is to connect the
transformer (111) primaries in parallel for 6-volt operation, or
in series for 12-volt operation. This transformer has two secondaries.
The center-tapped secondary is operated in conjunction with the
contacts S.S. of the vibrator to supply d.c. for the “B’ circuit. The

other secondary supplies square wave a.c. to the full-wave selenium
rectifier (140) of the “A” circuit.
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d. The “B” current is filtered by the tuned choke (112) and
the shunt capacitors of (36a, 36b). The dual potentiometer (76)
provides adjustment of the charging rate. The two “B” batteries
(Batteries BB-52) are connected in series for charging by means of
the terminal plate (141). The 3-position METER RANGE switch
(135) connects the 100-volt range of the voltmeter (143) to either
of the two “B” batteries for measurement of the battery terminal
voltages while charging or discharging through a fixed load (79).
The METER RANGE switch when in either of the two “B” positions
causes the milliammeter (142) to read the current through both “B”

batteries. The discharge current applied to the resistor (79) load by
the BATTERY LOAD TEST does not pass through the milliammeter.

The d-c output of the selenium rectifier (140) is filtered by
resistors, (75-2) and (77), and the shunt capacitors of (37a, 37b).
[he rectifier output is series-connected with the supply battery,
vhen 6-volt operation is used, thus giving an output voltage
vhich is the sum of the supply voltage and the filtered rectifier out-
out. When 12-volt operation is used, the a-c input to the rectifier
140) is disconnected and the supply battery furnishes charging
;urrent through the rectifier. For either mode of operation, the charg-
ng rate is adjusted with the tapered potentiometer (77). When in
he “A” position the METER RANGE switch (135) connects the
20-volt range of the voltmeter to the “A” battery for measurement
f the battery terminal voltage while charging or discharging through
. fixed load (78). The milliammeter reads the “A” charging cur-
ent when the meter switch is at ““A”. The discharge current applied
o the resistor (78) by the BATTERY LOAD TEST does not pass
hrough the milliammeter.

Fuses are connected in various circuits to minimize possible
amage by failure of circuit components or by abuse of the charger.
‘he 4-ampere primary fuse (137) protects the windings of the trans-
ormer from excessive current caused by sticking of the vibrator or
pplication of 12 volts to the 6-volt circuit. The primary fuse will
Iso blow if capacitor (36a) breaks down. The 1/2-ampere fuse
138) protects the rectifier circuit and resistors. The 1 /16 ampere
1se, (139), protects the choke (112) and the resistor (76) against
amage by failure of capacitor, (36b), or misuse of the equipment.
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SECTION 1V
MAINTENANCE

21. General Instructions.—

Operating personnel shall confine their maintenance and repair
servicing of this equipment solely to the extent indicated in the
following paragraphs. If trouble develops which does not respond
to the treatment outlined in the “Trouble Charts”, the equipment
will require the services of Signal Corps maintenance personnel
thoroughly experienced in its repair. Any attempts by inexperienced
personnel to service the equipment indiscriminately may result in
great damage.

22. Trouble Chart for Radio Receiver BC-792-A.—

Trouble Probable Causes Remedy
eceiver POWER switch OFF. Throw POWER switch to ON.
Jead. VOLUME control turned Turn VOLUME control to right.
down.
:;A’;l battery (BB-51) Replace “A” Battery (BB-51).
ead.

One or both “B” batter-
ies (BB-52) dead.

One or more batteries not
making contact because
of incomplete insertion.

One or more battery
prongs corroded.

Headset HS-34-A not
plugged in.

Receiver R-27-A discon-
nected from Cord

CD-655-A.
Cord CD-655-A defective.

One or more tubes loose
in socket.

One or more tubes defec-
tive.

Google

Replace “B” Batteries (BB-52).

Make sure the batteries are com-
pletely pushed in.

Remove batteries and clean prongs
if necessary.

Insert tips of Cord CD-655-A into
HEADSET jacks on control plate.

Insert tips of Cord CD-655-A into
jacks of receiver R-27-A.

Replace with spare cord.

Push the tubes into sockets firmly.

Replace all the tubes with the cor-
responding types from one of the
spare tube kits. Don’t throw away
the old tubes. Mark them and wait
for a chance to test them and find
the defective tube. Throw away
only the defective tube or tubes.

ol



Par. 22
Trouble

Receiver
Dead.
(Con’t)

Received
Signals
Weak.

RADIO SET SCR-504-A

Probable Causes

4-Contact connector (123)
removed from plug (122)

5-Contact connector (125)
removed from plug (124).

“A” battery (BB-51)

weak.

One or both “B”
batteries (BB-52) weak.

One or more batteries
making poor contact be-
cause of incomplete inser-
tion.

One or more battery
prongs corroded.

One or more tubes loose
in socket.

One or more tubes defec-
tive.

Excessive moisture in suit-
case as a result of long
exposure to rain.

A poor location for recep-
tion of radio signals, such
as inside a metal structure
or a natural “dead spot”.

"2
Google

T™ 11-86.
Remedy

Open leather curtain over panel by
turning three small catches to left
Push connector (123) at end o
cable into 4-prong plug (122) at
tached to vertical plate. (See figures
10, 22.)

Open leather curtain over panel b
turning three small catches to left
Push connector (125) at end of
cable into 5-prong plug (124) a
tached to vertical plate. (See fagures|
10, 22.) |

Replace “A” battery (BB-51).

Replace “B” batteries (BB-52).

Make sure the batteries are com
pletely pushed in.

Remove batteries and clean prong:
if necessary.

Push the tubes into sockets firmly.

Replace all the tubes with the cor
responding types from one of the
spare tube kits. !

Allow receiver to dry out in a wel]-‘
ventilated place. This may take @
day or so depending on the exist
ing humidity of the atmosphere
Opening the leather curtain wil
speed up the process.

Go to some other location.
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Trouble
Vo SENSE

ndication.

MAINTENANCE

Probable Causes

Rod antenna has not been
extended to its full length.

Single-prong plug (126-1)
removed from socket

(127-1).

Single-prong plug (126-2)
removed from socket

(127-2).

SENSE button not pushed

down far enough.

Peculiar nature of signal
or location you’re in (in-
side a building or near a
large structure).

Your body may be too
close to sensing antenna.

Par. 22.23

Remedy

Extend rod antenna completely so
that you see all 5 sections above
top of suitcase.

Open leather curtain by turning 3
catches. Insert plug (126-1) in
socket (127-1) near base of “sens-
ing” antenna.

Open leather curtain over panel by
turning three small catches to left.
Insert plug (126-2) in socket
(127-2) between terminals of loop.

Push SENSE button all the way
down when making sensing obser-
vations.

Try another signal or another loca-
tion. Refer to paragraph 15.

Hold “sensing end” of suitcase
away from your body.

If you have trouble which is confined to one or two bands only,
and a change of location doesn’t help, then the receiver should be

inspected by experienced personnel.

23. Trouble Chart for Battery Charger PE-128-A.—

Trouble

“harger
‘dead”,

hat is:
ieither “A”’

101' “B”
‘urrent.

Probable Causes

Supply battery dead.

Cord CD-658-A wrongly

connected.

Clips on battery cord not
making contact with sup-
ply battery terminals.

SUPPLY switch in wrong

position.

Google

Remedy

Replace supply battery with a fresh
one.

Check conductor markings against
voltage and polarity of vehicular
supply battery.

Check against dirt and corrosion
on clips and terminals. Make sure
clips “bite” into terminals of sup-
ply battery.

Make sure switch is at 6V.

SUPPLY or 12V. SUPPLY, ac-
cording to voltage of supply bat-
tery.
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Trouble

harger
dead”,

it is:
tither “A”
‘F “B”
mrrent.
Con’t)

0 [13 A”
irrent,
lt “B”
rrent

MAINTENANCE

Probable Causes

Primary fuse blown.

Both “A” and “B” fuses

blown.

Vibrator loose or re-
moved from socket.
Vibrator defective.

“A” and “B” batteries not
plugged in sufficiently.

“A” and “B” batteries not
filled sufficiently to pass
a charging current.

“A” battery (BB-51) not
plugged in completely.

“A” battery prongs dirty
or corroded.

“A” battery not filled
sufficiently.

“A” fuse blown.

Google

Par. 23

Remedy
*Remove 4A. (137) fuse from
“active” fuse holder (the one

nearer front of charger).
Examine fuse by eye to see if it
has opened up or blown.

*Put spare 4A fuse in “active”
holder if necessary.

*Remove these fuses (138, 139)
and replace with spares if neces-
sary.

Check insertion of vibrator in its
socket.

Replace with spare vibrator if
available.

Make sure these batteries are
pushed “home”, in their proper
sockets.

Add acid as required. See para-
graph 8.

Push “A” battery all the way in.

Remove dirt and corrosion from
“A” battery prongs.

Add acid as required. See para-
graph 8.

*Remove 14A. (138) fuse from
“active” fuse holder. Inspect it by
eye to see if it has opened up or
blown. Put spare 1%A. fuse in
“active” holder if necessary.



Par. 23

NO “B”
current,
but “A”

current

OK.

Low “A”
and “B”
current.

RADIO SET SCR-504-A ™ 11-862

One or both “B” batteries
not plugged in completely.

“B” battery prongs dirty
or corroded.

One or both “B” batteries
not filled sufficiently.

“B” Fuse blown.

Vibrator defective.

Vehicular supply battery

weak.

Both “A” and “B” batter-
ies may be fully charged
and thus no longer pass
much current because of
their high terminal volt-
ages.

Both “A” and “B” batter-
ies may not be sufficiently

filled.

Vibrator defective.

*CAUTION:

Push both “B” batteries all the

way in.

Remove dirt and corrosion from
“B” battery prongs.

Add acid as required. Remember
just one unfilled cell is enough to
stop passage of charging current
See paragraph 8.

*Remove 1/16A. (139) fuse fron
active fuse holder. Inspect it by
eye to see if it has opened up or
blown. Put spare 1/16A. fuse it
“active” holder if necessary.

Replace with spare vibrator.

Replace supply battery by one that
is charged and up to its norma

~ voltage.

Check voltage of batteries, using
BATTERY LOAD TEST, see par=
graph 9. If their voltages under
load are high, then continue charg
ing at no more than “trickle rate”.

Add acid as required. See para
graph 8.

Replace with spare vibrator if
available.

Whenever Battery Charger PE-128-A is made inoperative by 1
fuse blowing, find the cause and correct it before inserting a spare
fuse. If the fuse was blown by improper connection of the batters
cord, excessive charging rate or any other abuse of the charger, hov
to remove the cause will be evident. However, if all the rules in the
trouble chart are followed and fuses continue to blow, then it’s verv
likely that some circuit component has failed. In this case, the repair
of the equipment shall be undertaken only by experienced personnel.
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FM 11-862 MAINTENANCE Par. 24

24. Alignment of Radio Receiver BC-792-A.—

a. Because of the inherent stability of the tuned circuits used
n Radio Receiver BC-792-A, it is unlikely that the receiver will have
0 be realigned in the field. However, if the sensitivity of any band
hould fall off considerably under normal operating conditions, it
nay become necessary to make alignment adjustments. Realignment
s also necessary if any coils are replaced. If the dial calibration
hould depart seriously, it may also be necessary to make adjust-
nents on the high frequency oscillator circuits. Before any attempts
re made at realignment, it should be definitely ascertained that
here are no other factors causing the difficulty experienced. Study
he circuit diagram carefully before attempting to make any ad-
istments, since careless readjustment of the circuit trimmers can
ke the receiver completely inoperative.

b. Equipment Required for Alignment of Radio Receiver
C-729-4.—

(1) Signal Generator. Range 100 kc to 65 mc. The generator
hould be well shielded and provided with an attenuator for reducing
ie signal to at least 10 microvolts.

(2) Owutput load box—with 250-ohm position and capable of
reasuring 1 milliwatt of power.

(3) Radiating loop. Construction of this loop is described in
iragraph 25.

(4) Insulated screw driver.

(5) Coupling capacitor. A paper capacitor with a capacitance
.05 uf equipped with insulated alligator clips is satisfactory.

c. First you must remove the receiver from the suitcase. Take
e following steps:—

(1) Remove the four flat-head screws from the suitcase. You’ll
id the heads of two of these on the bottom side of the suitcase and
e on each side in the position where they are normally concealed
' the suitcase lid. (See figure 2.)

(2) Unfasten the leather flap by means of the three wing catches
er the front panel of the receiver.
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™™ 11-862 MAINTENANCE Par. 24

(3) Disconnect the four-prong (123) and five-prong (125) con-
nectors from the control plate.

(4) Remove the single-prong plugs (126-1, 126-2) from their
respective jacks on the top of the receiver.

(5) Unscrew the brass button at the top of the sensing antenna
(120). Make sure that the sensing antenna is completely collapsed
so that it will not catch when removing the receiver.

(6) Grasp the receiver with two hands and pull it out of the
suitcase, tilting the bottom slightly so that the loop clears the switches
on the control head.

(7) Remove the four screws holding the control head to the top
of the suitcase.

(8) Remove the two wood screws holding the control head to
the block inside the suitcase. Remove the control head and recon-
nect it to the receiver by using the plugs and connectors.

d. Since it’s generally simpler to realign the receiver by con-
necting to points within the chassis, remove the ten screws securing
the metal cover to the main chassis (there are three each of these
screws on the top and bottom of the receiver, and two at each end).
The cover may then be pulled straight off the chassis. I-f alignment
may be made with the cover removed but alignment of the
other circuits should be made only with the cover in place.

e. I-F Alignment.—

Connect the signal generator to the signal grid of the modulator
tube (pin 6 of 115), through the .05 pf coupling capacitor. Connect
the ground side of the signal generator to any convenient point of the
*hassis. Be careful in connecting the clip lead to the tube
socket so that it does not short circuit or touch any other
rircuits. It is best to make this connection before inserting the bat-
eries. Thoroughly check the connection and position of the alligator
lip, then insert batteries BB-51 and BB-52 as usual. Connect the
utput load box to the headset terminals of the receiver. This can
e done conveniently by using Cord CD-655-A plugged into the
HEADSET terminals on the control plate. Remove Receiver R-27-A
from the other end of the cord and then connect the cord to the output
x. An alternative means for connecting the output box is to

nsert a cord, terminated in Plug PL-55 in the HEADSET jack on
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™M 11-862 MAINTENANCE Par. 24

he receiver panel. Make certain that the output load box is adjusted
0 250 ohms and that the meter scale is such that 5 milliwatts will
10t overload the instrument. Throw the power switch to ON and tune
he receiver to the low end of band 2. Advance the VOLUME con-
rol to maximum. Set the signal generator to 910 ke with 309
(400-cycle or 1,000-cycle) modulation and increase the output
until the signal produces a deflection of approximately 1 milliwatt
on the output meter. There are five adjustments to be made for the
310 kc i-f channel. Use the insulated screw driver to rotate the
rimmers (4-2a, 4-2b, 1-16, 4-4a, 4-4b) in the i-f transformers 102,
104, 105. Each trimmer should be adjusted to produce maximum
signal output. Reduce the output of the generator so that the re-
seiver remains in the region of 1 milliwatt, otherwise the receiver
will be overloaded as it is brought into alignment. When you have
1djusted these trimmers once, it’s a good idea to go through the same
procedure again to be sure that each is set at its best position. Finally,
‘heck the peak response frequency of the i-f channel by tuning the
signal generator and observing the frequency giving the maximum

output. The frequency observed should be within 2 or 3 k¢ from
910 ke.

The 455-kc channel is aligned by a similar procedure except
that there are only four adjustments to be made. Set the signal gen-
srator to 455 ke with 30 per cent modulation. Tune the receiver to
he low end of band 1. Advance the VOLUME control to maximum
1s before. Increase the signal generator output until the signal pro-
luces a deflection on the output meter. Adjust the trimmers (4-la,
l-1b, 4-3a and 4-3b) in the i-f transformers 101 and 103 for maxi-
num output. After the initial adjustment, repeat the procedure to
issure optimum adjustment of each. Finally, check the peak response
requency by tuning the signal generator for maximum output. The
requency observed on the generator should be within 1 or 2 ke of
155 ke; the sensitivity at the modulator grid at 910 and 455 ke for
- milliwatt output should be approximately 15 microvolts and 30
nicrovolts respectively. These figures are based on normal battery
oltage and tubes that are in good condition. Any considerable de-
arture in modulator grid sensitivity is an indication of trouble.
lefore any of the other circuits are aligned, put the cover back in
lace.
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(1) Table of I-F Alignment
Sig. Gen.
Band Frequency, KC Adjust Trimmers (Fig. 24)
2 910 4-2a
2 910 4-2b
2 910 1-16
2 910 4-4a
2 910 4-4b
1 455 4-la
1 455 4-1b
1 455 4-3a
1 455 4-3b

f. Alignment of Oscillator R.F. and Antenna Circuits.—

Since it is not convenient to make a direct electrical connection
to the receiver circuits from the signal generator when the cover is in
place, it is necessary to use a radiating loop connected to the generator.
The construction of a loop of this type is described in paragraph 25.
Connect the loop to the signal generator and place it approximately
as shown in figure 26 with respect to the receiver. It should be
realized in advance that if the circuits of the receiver are seriously
out of alignment, the signal generator output may have to be in-
creased considerably in order to produce a deflection on the output
meter. If the dial calibration departs from the correct frequencies
produced by a reliable signal generator or frequency standard.
then it will be necessary to adjust the oscillator trimmers. There
are two oscillator trimmers for each band up to and including band
6. For example, in band 1, trimmer 3-2 affects the dial calibration
principally at the high frequency end of the band. (See par. 24f(1).)
Trimmer 3-1 affects the dial calibration principally at the low!
frequency end of the band. However, there’s a certain amount of
interdependence between these two adjustments so it will be necessary.
to readjust each more than once until satisfactory results are ob-
tained. In the higher frequency bands be careful not to confuse the
signal with the image when adjusting oscillator trimmers. Remem-‘
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ber that in bands 1 to 7 the oscillator is always above the signal
frequency, that is, of the two possible responses that can be obtained
when tuning the signal generator, the lower frequency is the one to
use. The adjustment of band 7 oscillator circuit is made solely by
trimmer 1-15 at the high frequency end of the band. Since band 8
uses the same oscillator circuit as described in paragraph 18ae (4),
no further adjustment is required. The low frequency end of band 7
and 8 oscillator circuit is not adjustable.

After the oscillator circuits have all been adjusted so that the
dial calibration reads correctly, adjust the r-f circuits at the high
frequency end of the bands so that maximum response is obtained
from the output meter. This is done by adjusting the r-f trimmers
at the frequencies given in paragraph 24f(1). For example, in band 1,
trimmer 1-6 is adjusted at 205 kc until maximum output is obtained.
Since there is no r-f stage for band 8, only 7 r-f trimmers have to be
adjusted. The antenna circuits for bands 1 to 8 inclusive are also
adjusted at the high frequency end of the bands. For example, trimmer
l-1 is used to adjust for maximum output at 205 k¢ in band 1. In
general it is preferable to adjust both antenna and r-f circuits for one
band before proceeding to the next. Repeat each adjustment several
limes to be sure you’ve obtained the best results. At the higher fre-
quencies be sure that the oscillator frequency is accurately tuned
with respect to the signal when the alignment adjustments are being
made. As a final check on the over-all electrical sensitivity of the
receiver, note the necessary signal generator output in microvolts
1ecessary to produce 1 milliwatt on the output meter when the loop
0 loop distance is 20 inches. The signal generator output divided
oy 10 gives the field strength in microvolts per meter at a distance
>f 20 inches, when the loop described in paragraph 25 is used. The
sensitivity of the receiver under normal conditions averages about
10 microvolts per meter in bands 1 to 4 inclusive. The sensitivity
n microvolts per meter in bands 5 to 6 will average from 50 to 100
nicrovolts per meter under normal conditions. At the higher fre-
juencies encountered in bands 7 to 8, the introduction of various
purious effects makes the determination of the receiver sensitivity
»y this method very unreliable in the absence of elaborate test
:quipment. The only dependable means for ascertaining that the
eceiver is functioning properly is to listen to the noise level or by
.ctual use of the receiver to pick up signals of known field strength.
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(1) Table of Oscillator, R-F and Ant. Alignment
Dial & Sig. Gen. Adjust Trimmers
Band Frequency, Mc. Osc.* R.F. Ant.
1 100 3-1 - .
205 3-2 1-6 1-1
2 240 3-3 - -
470 3-4 1-7 1-2
3 .040 3-5 - - |
1.100 2-5 1-8 1-3 ’
4 1.20 3-6 - - 3
2.40 1-12 19 1-4.
5 2.70 3-7 - -
2.60 1-13 1-10 1-5
6 6.0 3-8 - -
13.0 1-14 1-11 2-1
7 14.0 - - -
29.0 1-15 24 2-2
8 29.0 - - .
60.0 - - 2-3

* Adjust these only if dial calibration is off by more than one division. ‘

g. Adjustment of B-F Oscillator.—

(1) The necessity for readjusting the b-f oscillator is evident
when an audible beat is no longer produced when the b-f oscillator
switch is thrown to ON, after the receiver is tuned to a signal. The
best procedure for adjusting the b-f oscillator is to radiate from
the loop a signal of 455 k¢ modulated with 400 cycles.

(2) Tune the receiver near the low end of band 3.

(3) Increase the signal generator output until the signal is
clearly audible in the headset. Make sure that the signal generator
is tuned exactly to the peak response frequency of the 455 ke channel.
Switch off the 400 cycle modulation.

(4) Throw BFO switch to ON.

(5) Adjust trimmer 3-9 so that the audible beat is approximately
1000 cycles. Since there are two positions of 3-9 which will give the
1000-cycle beat, you’ll have to find out by trial and error which o
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these positions represents the frequency of the b-f oscillator below
455-kc. You can do this best by observing in which direction the
signal generator must be tuned in order to produce zero beat.

(6) Since the 910-kc i-f channel utilizes the second harmonic
of the b-f oscillator, no further adjustment of 3-9 need be made for
the bands using the 910-kc channel. However, if you want to check
the performance of the b-f oscillator in conjunction with the 910-kc
i-f, proceed as follows:

(a) Tune the receiver to the high end of band 2.

(b) Tune the signal generator to produce peak output when
radiating at or near 910 kc with the modulation turned on. Then
remove the modulation and throw BFO switch to ON. The beat pro-
duced should be within the audible range. If the ratio of the i-f
channel peak frequencies is exactly 2-to-1, the beat frequencies also
will be in the ratio 2-to-1.

(7) If you don’t get an immediate response from the b-f oscilla-
tor it is not too serious because in normal use, if you don’t hear the
beat immediately when you turn on the b-f oscillator, you can make
the beat audible by a slight retuning of the receiver.

(8) Table of B-F Oscillator Adjustment
Sig. Gen. Dial
Frequency Kc. Frequency Kc. Adjust Trimmer
455 600 39

25. Construction of a Radiating Loop.—

The construction of the loop for use in radiating a signal to
the receiver is described in general terms because the material avail-
able won’t be the same in all cases. Perhaps the simplest and quickest
method of making the loop is to use a heavy piece of wire attached
to a support. The main design features which should be retained if
the loop is to be used for producing a field strength of known magni-
tude are the loop diameter and the value of the series-connected
resistor, R. If, however, the loop is to serve merely as a means of
introducing the signal to the receiver without direct electrical con-
nection, even these design features may be overlooked. The arrange-
ment shown in figure 26 illustrates one possible version that can be
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Figure 26. Test Set-up for a Radiating Loop
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used. The loop in this case consists of a single turn of 14" copper
tubing supported by a non-metallic stand. The terminals of the
loop are connected to the 100-ohm line of the signal generator
through the series resistor, R. The loop when used at a distance of
20 inches from the receiver loop produces a field strength at the
receiver which is 1/10 the signal generator output—that is, with a
signal generator output of 1000 microvolts, the field strength is 100
microvolts per meter. The factor 1/10 and the other physical con-
stants are calculated from the equation:

18.85 Nr* I
e = - (Eq. 1)

x3

field strength at the receiving loop in microvolts
per meter,

number of turns of radiating loop,

radius of transmitting loop in centimeters,

current through radiating loop in milliamperes,
distance between center of radiating and receiving
loops in meters.

Where e

Mo 2
T

[f the inductance of the loop is made low, so that the reactances of
the loop (at the highest frequency it is desired to operate) is small
rompared to the value of the series resistor, then the current in the
loop can be calculated very readily; thus the current is given by:
E

1000 R (Eq-2)

In which E is the signal generator output in microvolts and R is
he value of the series resistor in ohms.

I =

By substituting equation 2 in equation 1, the following expression
s obtained:

18.85 Nr* E
¢ = T3 1000 R (Eq. 3)
If e is set equal to .1E then:
18.85 Nr* E
AdE = <5 1000 R (Eq. 4)
When equation 4 is solved for R, the following is obtained:
18.85 Nr?
= 100 x3 (Eq. 5)
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Figure 27.
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For the present case we choose:

N=1
r = 10 cm. (47)
x = .5 m. (207)

Substituting these values in equation 5 gives:

R = 150 ohms

There are several factors which impose limitations on the upper
frequency limit at which a radiating loop of this type can be used
to give known field strength. As the frequency approaches 20 mec.
the reactance of the loop described becomes sufficiently large (ap-
proximately 50 ohms) so that the current no longer remains at the
value determined by the resistor, R, at lower frequencies. Another
source of error may be introduced by a resonant condition in the
line from the signal generator. Further sources of error are caused
by capacitive coupling from the loop to the receiver. Capacitive
soupling to the receiver includes coupling to the receiver loop and to
the leads connecting the output load box. However, despite all these
effects which enter at higher frequencies, the loop is still a convenient
means of coupling the signal generator to the receiver for purposes of
alignment.

26. Voltage Measurements of Radio Receiver BC-792-A.

a. A very useful means for finding the source of trouble in the
receiver is to check the d-c voltages at the tube sockets. To make
test points accessible it’s necessary to remove the cover from the
receiver. Before proceeding with the actual measurements, make sure
that the A and B batteries are fully charged by testing them with
the charger as described in paragraph 9. The control plate must be
connected to the receiver with the connectors (123 and 125). Throw

POWER switch to ON.

b. The voltages that should be measured on a normal receiver
are shown in figure 27. Because of the tolerance allowed on the
values of various circuit elements, deviations of == 109, from the
normal are permissible.
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c. To make the voltage measurements, connect one side of the
voltmeter to any convenient part of the chassis, and then use a test
prod connected to the other side of the voltmeter to contact the
terminals of each of the sockets in turn. Be careful not to short-
circuit any adjacent terminals on the tube sockets with the test prod.
It’s usually most convenient to measure all the positive voltages with
respect to chassis, and then, by connecting the positive side of the
voltmeter to the chassis, measure all the negative voltages. In gen-
eral the voltages are measured with a 1000-ohm per volt meter. The
exceptions are indicated in figure 27 by the circles around certain
voltages measured in very high resistance circuits. In these instances
the voltmeter used had a resistance of 20,000 ohms per volt, in order
not to reduce excessively the voltage at the points measured. If you
have only a 1000-ohm per volt meter available, the voltages you
observe will be considerably lower at these points.

d. In case any of the voltages measured are abnormally low, this
information can be used to diagnose the source of the trouble. For
example, if the plate voltage measured at any of the tube sockets
is zero, the coil or resistor in that plate circuit should be investigated
for an open circuit, or if the filament voltage is absent at one or more
tubes, it’s a positive indication that a tube is burned out. Always keep
in mind that if one tube in a filament string burns out, the other
tubes of that string are deprived of filament current. Another ex-
ample of using the information given by measuring tube socket
voltages is the case in which the screen voltage is also zero in addi-
tion to the zero plate voltage. A likely cause for this condition is a
damaged screen by-pass capacitor or an open circuited isolation re-
sistor.

27. Resistance Measurements of Radio Receiver BC-

792-A.—

a. If all voltages are normal or the interpretation of any abnor-
malities doesn’t lead to the trouble, further investigation should be
carried on by measuring the continuity between various points and
resistance to ground. The following table lists the nominal resistance
measurable in a normal receiver. Resistance values greater than 5

megohms are tabulated as infinite. CAUTION: BEFORE MAKING
POINT-TO-POINT RESISTANCE MEASUREMENTS THE
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BATTERIES MUST BE REMOVED FROM THE RECEIVER;
(THERWISE INCORRECT READINGS WILL RESULT AND
THE OHMMETER WILL BE DAMAGED. IMPORTANT: RE-
MOVE BATTERIES.

b. Table of Resistance Measurements

From Tube Sockets To Ground

Tube Plate Screen Grid

Stage Ref. No. (Pin 2) (Pin 3) (Pin 6)
Oscillator 116 Infinite Infinite 22,000 Ohms
Modulator 115 Infinite Infinite 3.3 Meg.

RF 118-1 Infinite Infinite 3.3 Meg.
lst I.F 118-2 Infinite Infinite 1.6 Meg.
nd I.F 118-3 Infinite Infinite 2.2 Meg.
Jetector 117 Infinite Infinite 4.7 Meg.
}F Oscillator 118-5 Infinite Infinite 15,000 Ohms
Jutput 1184 Infinite Infinite 2.2 Meg.
c. Table of Resistance Measurements From Tube
Sockets To + 72-Volt Terminal on Battery Box
Stage Tube Ref. No. Plate (Pin 2) Screen (Pin..3)
Oscillator 116 5500 Ohms 2200 Ohms
Modulator 115 2200 Ohms 10,000 Ohms
RF 118-1 2200 Ohms 2200 Ohms
Ist I-F 118-2 24,000 Ohms 2200 Ohms
2nd I-F 118-3 2200 Ohms 2200 Ohms
Detector 117 1 Meg. —
*B-F Oscillator 118-5 23 Ohms 0
Output 118-4 4700 Ohms 4700 Ohms

* BFO Switch On

d. Since the measurement of each and every circuit in the re-
iver would require considerable time, make measurements accord-
g to the type of trouble at hand. For example, if the receiver is
operative in only one band, all the coils which are used solely in
it band should be tested for continuity. If, however, the receiver
inoperative in bands 1, 3, 4, and 5, investigations should center
ound the 455-kc i-f channel. The continuity of transformers 101,
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103 should be checked. By the same token if only bands 2, 6, 7 and 8
are inoperative, the continuity of transformers 102, 104, 105 should
be checked. If the receiver is inoperative on all bands, it’s usually
quicker to determine in which stage of the receiver the trouble is
by using a signal generator. This technique will be explained in
paragraph 28. The following table of Resistance Measurements gives
the resistance of all inductors. The resistance measurements having
values less than 1 ohm are tabulated as zero since for the purpose
of trouble shooting it’s not necessary to know the exact resistance.

e. Table of Resistance Measurements of Inductors

(1) Transformer Resistance (In Ohms)

Ref.  Antenna Ref. R-F Ref. Oscillator
Band No. Pri. Sec. No. Pri. Sec. No. Pri. Sec.
1 (81) 0 52 (89) 155 115 (96a) — 8
2 (82) 0 15 (90) 150 40 (96b) — 4
3 (83) 0 5 (91) 145 11 (97a) — 5
4 (84) 0 18 (92) 55 5 (97b) 0 2.5
5 (85) 0 14  (93) 19 1 (98a) 0 1.5
6 (86) 0 0 94) 7 0 (98b) 0 0
7 (87) 0 0 (95 3 0 (99) 0 0
8 (88) 0 O = (99) 0 0

(2) I-F Transformer Resistance (In Ohms)

Ref. No. Transformer Primary Secondary
101 455-Kc Modulator 9.4 94
102 910-Kc¢ Modulator 11. 11.

103 455-Kc Diode 94 9.4

104 910-Kc Diode 11. 11.

105 Interstage (both channels) 22,000* —

*Measured external to can between red and blue leads.

(3) Miscellaneous Inductor Resistance (In Ohms)

Ref. No. Item Primary Secondary
100 Choke 10. —
106 BFO Transformer 10. 23.
107 Output Transformer  650. 14.
75
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28. Use of Signal Generator to Locate Trouble.—

If neither the voltage nor continuity measurements lead to the
source of trouble in a completely inoperative receiver, the following
procedure is recommended.

a. Prepare the receiver as for normal operation; insert batteries,
turn on POWER switch and connect an output meter and a headset.

b. Advance the VOLUME control to maximum and connect a
signal generator through a suitable coupling capacitor successively
to the signal grids of the tubes.

c. The order of doing this should start with the output tube in
which case an audio frequency (400 cycles) is required from the
signal generator. If no output is heard in the headset, the trouble
is then known to be in the output tube or its associated circuit.

d. If the output stage passes the signal, then proceed to the
previous tube connecting the audio frequency generator to the signal
grid of the detector (117).

e. In like fashion, a signal generator supplying the correct in-
termediate frequency to the signal grids of tubes 118-3, 118-2 and
115 successively will reveal in which stage of the receiver the trouble
exists.

f. If the sensitivity at the modulator signal grid (pin 6) is
normal (approximately 20 microvolts), then the sensitivity at the
same grid should be checked using the r-f signal to which the re-
ceiver is tuned.

g. The signal generator should then finally be coupled to the
signal grid of the r-f tube in order to complete the step by step
search for the source of trouble.

29. Replacement of Individual I-F, R-F and Antenna
Transformers.—

a. If it becomes necessary to remove one of the transformers as
a result of damage to either the coils or the associated trimmer, in
general this may be done without resorting to a major dismember-
ment.
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b. I-F Transformers.—

The i-f transformers can be removed by unsoldering the leads
from the switch and other terminals. After the two nuts on the spade
bolts are taken off, the i-f transformer complete with can should be
gently removed from the metal channel.

c. Antenna Transformers.—

In removing the antenna transformers unsolder the leads from the
band switch at the transformer terminals rather than at the switch.
Each antenna transformer of bands 1 to 7 is fastened to the top of
the switch partition by a single screw. Band 8 antenna transformer is
fastened by a single screw to the side of a switch partition and is
located near the modulator tube. To facilitate removing its fastening
screw, a hole has been provided in the partition between the oscillator
and modulator tubes so that a long, thin screw driver may be inserted
from the oscillator end of the receiver.

d. R-F Transformers.—

All the r-f transformers can be detached by means of the single
fastening screw and by disconnecting the leads at the transformer
terminals. A typical r-f transformer assembly is shown in figure
28(c). The terminals at the trimmer end of the transformer belong
to the secondary circuit and those at the other end belong to the
primary circuit.

e. Oscillator Transformers.—

(1) If one of the oscillator transformers of bands 1 to 4 has to
be removed, this can be accomplished only by removing the entire
sub-assembly on which these are mounted. This sub-assembly is
shown in figure 28(a).

(2) The most convenient way to remove this sub-assembly is
to unsolder the leads going to switch wafers K and L. A total of 8
leads on the latter wafers must be unsoldered. In addition, the black
lead going to the solder lug on the five-trimmer plate must be un-
soldered at the lug. The eight-trimmer plate assembly can then be
removed by taking out three screws of which two are in the switch
shield partition and one in the support bracket. When this sub.
assembly has been removed, all the necessary soldered joints are
accessible for removing any defective components.
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(3) If band 5 or band 6 oscillator transformers must be removed,
it is necessary in like fashion to remove the sub-assembly from the
receiver. This sub-assembly is shown in figure 28(b). To accom-
plish this operation, the leads going to wafers K and L of the band
switch should be unsoldered.

(4) Band 7-8 oscillator transformer is held to the switch partition
by a single screw. It can be removed without disconnecting any leads
other than those connecting to it.

30. Removal of Band Switch Assembly From Radio Re-
ceiver BC-792.A.—

a. If some defect occurs in the receiver which can’t be remedied
because it’s inaccessible, you can remove the entire switch assembly
and get at the part you want to fix. SINCE THIS OPERATION IS
QUITE COMPLICATED AND TIME CONSUMING, IT MUST
NOT BE UNDERTAKEN UNLESS IT HAS BEEN DEFINITELY
ESTABLISHED THAT THE DIFFICULTY CANNOT BE REME-
DIED WITHOUT REMOVING THE ASSEMBLY. BEFORE AT-
TEMPTING TO REMOVE THE SWITCH ASSEMBLY, TAKE
CARE OF THE FOLLOWING:

(1) Remove all batteries.

(2) Set tuning control to low frequency end of dial (if this is
not done, the tuning capacitor plates may become bent in the follow-
ing work).

(3) Disconnect the control head completely by removing the
connectors and plugs.

b. Figure 29 shows the switch assembly removed from the re-
ceiver. Figure 30 shows the receiver chassis after the switch assembly
has been removed. Note that in each figure certain leads remain with
each unit. In disconnecting the leads at their terminals, make certain
that they remain with the units exactly as shown in these two figures.
To identify the leads and their respective connecting terminals they
have been designated with the same reference letter. Since there are
34 connections, the designations go from A to Z and from AA to HH.
There is no significance attached to the use of the double letter
designations beyond that necessary to distinguish them from the
single letter. After all 34 junctions have been unsoldered, remove
the screws fastening the switch partitions to the chassis. There’s a
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™ 11-862 MAINTENANCE Par. 30-31

total of 13 screws to be removed before the switch assembly is
mechanically free. Then remove the BAND SWITCH knob from its
shaft. Very carefully pull the switch assembly out of the receiver by
grasping it at the central partitions. It will come out without the
application of much force. If it tends to bind or catch, look for the
cause before anything is damaged by excessive strain.

Figure 31 shows the switch assembly with all its components
referenced according to the numbers given in the List of Replaceable
Parts. The components in the chassis assembly are similarly shown
in figure 32.

31. Trouble Shooting for Battery Charger PE-128-A.—

a. If you find trouble in the use of the charger, all the items in
paragraph 23 should be thoroughly checked. If you can’t fix the
charger by using the remedies prescribed in this chart, the source of
the trouble should be investigated through voltage and resistance
measurements. Remove the ten screws holding the bottom plate of the
charger so that the circuits are accessible. (See figure 33.)

b. The panel voltmeter (143) reading obtained when no batteries
are in the circuit serves to indicate the presence of voltage in the
“A” portion of the charger. If this voltage is low or entirely
absent, an external voltmeter should be connected successively to the
terminals of capacitor (37 a and b), and to the terminals of fuse
(138). The presence or absence of voltage at these various points
will indicate which circuit element is damaged. When there are no
“B” batteries inserted in the charger, the panel voltmeter (143) does
not indicate the charger voltage developed in the “B” portion. The
voltage between the common negative of capacitor (36), and the
terminals of fuse (139), and the terminals of control (76) should
indicate the circuit element at fault. The normal voltage (with 6-volt
supply) should be approximately 150 volts at the junction of the
capacitor (36a) and fuse (139). If no load is connected, the same
voltage will be measured at the terminals of control (76).

c. In the event that the voltage measured is abnormally low,
capacitors (34, 36 a & b and 37 a & b) should be checked for break-
down. The resistance of the windings on transformer (111) are given
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™ 11-862 MAINTENANCE Par. 31
in the following table. You must make these measurements with the
SUPPLY switch in the OFF position. The continuity of the energiz-
ing coil on the vibrator can be checked by connecting the ohmmeter
to terminals 3 and 6 of socket of vibrator (119). Switch (134)
should be checked for continuity between the terminals connected
to the black leads. The terminals connected to the green leads
normally should show an open circuit. When the button of the BAT-
TERY LOAD TEST is pushed, the black lead terminals should show

open circuit and the green lead terminals short circuit.

d. Table of Resistance Measurements on Charger PE-128-4

(1) Winding Color Code Resistance Ohms
Primary BK-OR to YL-BU 0.4
Primary WH to YL-BK 0.4
Primary YL-BK to BK 0.4
Primary - GR-WH to GR 0.4
Secondary RD-GR to RD-YL 210.
Secondary RD-YL to RD 220.
Secondary BU to BU 2.

Choke (112) RD to RD 1000.

(2) Winding W here Measured Resistance Ohms
Vibrator Energizing Pins 3 and 6 of (119) 11.
Coil

B Control (76) Terminals to red leads 0.

HIGH position

B Control (76) Terminals to red leads 10,000.
LOW position

A Control (77) Blue lead terminal to 0.
HIGH position center.

A Control (77) Blue lead terminal to 450.
LOW position center.

NOTE: The common negative of the charger circuit is not
connected to the chassis and therefore no connection should
be made to chassis when making voltage and resistance
measurements.
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Figure 34. Battery Charger PE-128-A, Schematic Diagram
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™ 11-862 SUPPLEMENTARY DATA Par 31-32-33
(3)  Color Code for Wiring of Battery Charger PE-128-A

Color of Wire Code of Circuit Diagram
Red with Green Tracer RD-GR
Red with Yellow Tracer RD-YL
Red RD
Blue BU
Black BK
Yellow with Black Tracer YL-BK
White WH
Green with White Tracer GR-WH
Yellow with Blue Tracer YL-BU
Black with Orange Tracer BK-OR
Green GR

32. General Maintenance of Battery Charger PE-128-A.—

Since the charger is subjected to the corrosive action of the acid
from the batteries, a periodic inspection and cleaning is recom-
mended. The battery compartment should be thoroughly cleansed
of all accumulations of dirt and acid so that corrosion will be minim-
ized. The pin jacks in the rear of the battery compartment should
be examined and cleaned, if necessary, to prevent corrosion. The
battery clips on Cord CD-658-A should be inspected and cleaned
frequently. The leads attached to the clips should also be examined
for breakage and loose connections.

SECTION V
SUPPLEMENTARY DATA
33. RMA Color Code for Resistors and Capacitors.—

Significant Voltage

Color Figure Multiplier Tolerance Rating
Black 0 1
Brown 1 10 1% 100 Volts
Red 2 100 2% 200 Volts
Orange 3 1,000 3% 300 Volts
Yellow 4 10,000 ... 400 Volts
Green 5 100,000 5%* 500 Volts
Blue 6 1,000,000 10%* 600 Volts
Violet 7 10,000,000 ... 700 Volts
Gray 8 100,000,000 ... 800 Volts
White 9 1,000,000,000 25% el
*Gold ... 0.1 5%
*Silver ... 0.01 109*
NoColor ... ... 20% 500 Volts
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™ 11-862 SUPPLEMENTARY DATA Par. 33

*NoTE: Use of the colors Green and Blue in place of Gold and Silver
is optional in order to avoid use of strategic materials and
effect of metallic content paints.

a. Resistors—The nominal resistance value of fixed carbon
resistors is indicated in three manners. The colors used to represent
the resistance values in ohms are given in the above table. The system
in most common use for axial lead resistors indicates the value with
colored bands as in figure 35(a), in which:

(1) Band A indicates the first significant figure of the resistance
value.

(2) Band B indicates the second significant figure.

(3) Band C indicates the multiplier.

(4) Band D, if any, indicates the tolerance limits about the
nominal resistance value. No tolerance color indicates 20 percent.

For radial lead resistors (such as Globar) the system shown in
figure 35 (b) is used, in which the colors of—

(1) The body (A) indicates the first significant figure of the

resistance value.

(2) One end (B) indicates the second significant figure.

(3) A dot (C) indicates the multiplier.

(4) The other end (D) indicates the tolerance limits about the
nominal resistance value. No tolerance color indicates 20 percent.

A system, not too commonly used at present, for indicating
nominal resistance value of axial lead resistors is shown in figure

35 (c¢) in which the colors of:

(1) The body (A) indicates the first significant figure of the
resistance value.

(2) A band (B) indicates the second significant figure.

(3) A band or dot (C) indicates the multiplier.

(4) Band (D) if any, indicates the tolerance limits about the
nominal resistance value. No tolerance color indicates 20 percent.

b. Capacitors.—Two systems for color coding fixed mica
capacitors are in use. The colors used to represent the capacitance
value, in micro-microfarads, are given in the table at the beginning
of this paragraph. Note that the colored dots are read from left to
right in the direction indicated by the molded arrow, or in the same
direction as the manufacturer’s name.

A system now in common use involves six dots of color as in figure
35 (d) in which the color of:
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Par. 33-34 RADIO SET SCR-504-A T™ 11-862
(1) Dot A indicates the first significant figure of the capacitance
value.
(2) Dot B indicates the second significant figure.
(3) Dot C indicates the third significant figure.
(4) Dot D indicates the multiplier.

(5) Dot E indicates the tolerance of the nominal capacitance
value.

(6) Dot F indicates the voltage rating.

Another commonly used system involves the use of three dots of
color which is interpreted in the same manner as the first part of the
five-dot system shown in figure 35 (e). The latter is described because
a number of mica capacitors used in Radio Receiver BC-792-A are

thus coded. In figure 35 (e) the color of:

(1) Dot A indicates the first significant figure of the capacitance
value.

(2) Dot B indicates the second significant figure.
(3) Dot C indicates the multiplier.
(4) Dot D indicates the tolerance of the nominal capacitance.

(5) Dot E indicates the voltage rating.

34. Color Code for Wiring of Radio Receiver BC-792-A.—

Color of Wire Code of Circuit Diagram

Black BK

Red RD

Blue BU

Green GR

White WH
Black with White Tracer BK-WH
White with Blue Tracer WH-BU
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SUPPLEMENTARY DATA

Par. 37

List of Signal Corps Stock Numbers

Google

Ref. I. B. M. Signal Corps Ref. I.B. M. Signal Corps
No. Stock No. No. Stock No.
11 To 1-16 | 312724000 | 3D9001VES5-1 | 64-1 To 64-3; 394050240 | 3Z6802A2-17
-1 To 2-5 | 313334100 | 3D9030V-6 65 394098160 | 3Z6804A7-8
3-1 To 3-9 | 313420120 | 3DK9045V-2 66 393971060 | 3Z6801-69
+laTo4-4b | 313420140 | 3DK9045V-3 67 391890260 | 3Z6470-24
5a To 5¢ | 314182080 | 3D9241V-1 68-1-68-2 | 394074674 | 3Z6803A3-10
6 315552600 | 3DA9.200 69 294479080 | 2Z7280-36
7 314592100 | 3D9540-1 70 294479080 | 2Z7280-36
8-1 To 8-3 | 314576442 | 3D9500-89.1 81 218798225 | 2C4792A /T7
9-1 To 9-5 | 313664100 | 3D9075-10.1 82 218798200 | 2C4792A /T1
10 314014130 | 3D9150-21.1 83 218798220 | 2C4792A/T6
11-1-11-2 | 313594000 | 3D9056-1 84 218798238 | 2C4792A /T13
12 314688580 [ 3D9935 85 218798237 | 2C4792A /T12
13 314686480 | 3D9880 86 218798239 | 2C4792A /T14
14 314289300 | 3D9290 87 218798236 | 2C4792A /T11
15 314619320 | 3D9620-3 a8 218798230 | 2C4792A /T8
16 314689100 | 3D9950 89 218798210 | 2C4792A /T3
17 314689620 | 3D9970 90 218798215 | 2C4792A /T4
18 376128400 | 3K3022212 91 218798232 | 2C4792A/T9
19-1 To 19-8| 315242020 | 3DA3-35 92 218798240 | 2C4792A /T15
20 312738100 | 3D9002E5-2 93 218798218 | 2C4792A /T5
21-1 To 21-3| 313746400 | 3D9100-15.1 94 218798241 | 2C4792A/T16
22 314098420 | 3D9200-6.3 95 218798205 | 2C4792A /T2
23-1-23-2 | 313889480 | 3DK9100-118 96A-96B | 218798080 | 2C4792A /C4
‘ 24 313838000 | 3D9100-65 97A-97B 218798234 | 2C4792A/T10
25-1 To 25-4| 313402020 | 3D9040-14 98A-98B 218798060 | 2C4792A /C2
'26-1 To 26-6| 316102060 | 3DA50-25.2 99 218798050 | 2C4792A /C1
27 314940710 | 3DA1-111 100 218798090 | 2C4792A /C5
28 315157235 | 3DA2-115 101 297061990 | 2Z9641.40
29-1-29-2 | 315992495 | 3DA20-74 102 297063560 | 2Z9642.20
30 316437290 | 3DA100-169 103 297061990 | 27Z9641.40
51 393534520 | 3Z6715-44 104 297063560 | 2Z9642.20
52 393222706 | 3Z6668-19 105 297063550 | 279642.19
53-1-53-2 393004590 | 3Z6647-27 106 218798070 | 2C4792A/C3
54 392894270 | 3Z6633-15 107 297014100 | 2Z9632.74
55-1-55-2 | 392530900 | 3Z6615-84 120 203012100 | 2A294-2
56-1To 56-4| 392371462 | 3Z6610-131 121 203823870 | 2A1960
57-1-57-2 394074674 | 3Z6803A3-10 122 294266000 | 277234
58-1To 58-4| 391548450 | 3Z6220-21 123 294269000 | 27Z7234-1
59 393942000 | 3Z6801-34 124 293583220 | 2Z7115.10
60 393710000 | 3Z26733-5 125 293583230 | 2Z7115.11
61 393584000 | 3Z26722-9 126-1-126-2 | 293581260 | 2Z7111.23
62 391746320 | 3Z6330-19 127-1-127-2 | 295927590 | 2Z8671.21
63-1-63-2 | 392706600 | 3Z6622-27 129 296632210 | 279402.46
136A



Par. 37

RADIO SET SCR-504-A

™ 11-862

List of Signal Corps Stock Numbers (Continued)

Ref. I. B. M. Signal Corps Ref. 1. B. M. Signal Corps

No. Stock No. No. Stock No.
130-1-130-2 | 395346100 | 3Z9824-261.1 35 316016230 | 3DA25-14
131-1-131-2 | 395617020 | 3Z9835-1 36A-36B 17606100 | 3DB125-2

132 395501936 | 3Z9825-81.2 37A-37B ¥16748875 3DA500-114
150-1-150-2 | 331114970 | 3G112-32.1M 75-1-75-2 | 394024460 | 3Z6002-25
151-1-151-2 | 331112800 | 3G112-29 76 294492270 | 277284.46

152 331124800 | 3G112-58.1 77 294475750 | 2Z7278-17

153 333087930 | 3G1839-13 111 296946630 | 2729625-12

154 295955960 | 278678.9 112 218798100 | 2C4792A/C6

155 296632310 | 2Z.9402.56 119 371711063 | 3H6694-3
156-1-156-2 | 296632280 | 2Z9402.53 133 395050310 | 3Z9580-7

157 396469060 | 3Z12072-22 134 395217500 | 3Z9692-3392

158 396469040 | 3Z12072-21 135 395501932 | 3Z9825-81

159 396469080 | 3Z12072-23 137 387980100 | 3Z2604.1

160 296643710 | 2Z9404.19 140 371387300 | 3H4957-4

161 296640760 | 27Z9403.21 141 296657200 | 27Z9406.31

162 296632200 | 27,9402 .45 142 325442140 | 3F930-18

163 296619000 | 2Z9401.11 143 328308020 | 3F8100-5

167 696916200 | 6Z24996-3 180 396458000 | 3Z12066

168 697290300 | 626947 182 287160030 | 27.2626.9

169 697290300 | 626947 183-1-183-2 | 388281000 | 3Z3285A

170 287224620 | 2722721-3 184 388281020 | 3Z3285A-1

171 697697600 | 627546 185 696924320 | 6Z5010-5

172 656239500 | 6L.31409C 186 696556250 | 6Z3810-11

173 656239570 | 6L31412C 187 695692480 | 6Z21747-11

34 316038260 | 3DA30-19 188 304375500 | 3B306

136B .
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Color Code for Wiring of Radio Receiver BC-792-A

Color of Wire Code of Circuit Diagram
Black BK
Red RD
Blue BU
Green . GR
White WH
Black with White Tracer BK-WH
1 White with Blue Tracer WH-BU
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