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RESTRICTED

SUPPLEMENT
July 30, 1943
TM 11-242
ENT SUPPLEMENT
1943 To
TECHNICAL MANUAL
Radio Set SCR-300-4
pora- April 3, May 15, and June 15, 1943
rned.
The following supplementary information is published by Galvin
- Mfg. Corp. on Order 15025-Phila.-43, covering Radio Set SCR-300-A.
The paragraphs and figure numbers used are a continuation of the
sequence established in TM 11-242, April 3, May 15, and June 15, 1943.
The entire Order 32870-Phila.43 has the changed filament string.
Effective after serial numbers 4775 thru 8824, and 9110 thru 14707,
on Order 15025-Phila.-43.
The filament string for Tubes V3, Vi1 and V2 is revised to put the
filament of Vs at the ground end of the string.
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SUPPLEMENT 2
8 October 1943

T™ 11-242
Uiz

SUPPLEMENT oL
to TM 249

TECHNICAL MANUAL A3
4 L%
Radio Set SCR-300.4 %~ -~
Ajm'l 3, May 15, and June 15, 1943

The following supplementary information is published by Galvin
Mifg. Corp. on Order Nos. 15025-Phila-43 and 32870-Phila-43, cover-
ing Radio Set SCR-300-A. The paragraphs and figure numbers con-
form with the sequence established in TM 11-242, April 3, May 15,
and June 15, 1943.

Personnel using this equipment will enter suitable notations beside
each changed paragraph of the TM to indicate the presence of sup-
plementary information contained in this supplement.

Paragraph
2. Radio Set SCR-300-A, Components with Weights and
Dimensions.
Signal Di . I Unit
Quan- | Corps Name of imensions (Inches) Weight
tity | Stock No. Component Hgt. lWidth l Depth| Lgth. 1 Diam.|(in 1bs.)
. | | ! ,
Add the following:
1 | Battery BA-80 | 514 | 105 | 4% | | | 9.00

Paragraph
5. Power Source.

Add the following sentence: ‘“Battery BA-80 is similar in all these
respects to Battery BA-70.”
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Paragraph
9. Description of Main Components.

Change title of sub-paragraph d. Battery BA-70, to ‘‘d. Baltery
BA-70 and Baitery BA-80’’, and change first sentence to read: ‘“‘Bat-
tery BA-70 and Battery BA-80 each consist of three dry battery
sections as follows:”

Paragraph
11. Installation.

Change the title of subparagraph a. Installation of Battery BA-70,
to “a. Installation of Battery BA-70 or Battery BA-80.”

Paragraph
12. Preparation for Use.

In sub-paragraph b. Calibration, insert the following between sub-
paragraphs (1) and (2):

“Don’t press the PRESS FOR DIAL LIGHT & CALIB.
button of Radio Set SCR-300-A in the field any longer than is
necessary UNLESS Antenna A-28-(*) (Phantom) is installed.”

In sub-paragraph f. Portable Use of Set, add new sub-paragraph
as follows:

(5) In case of emergency or when it is absolutely necessary to
reduce weight as much as possible, you can sacrifice a waterproof
condition to reduce the overall weight of Radio Set SCR-300-A to
about 25 pounds by eliminating all components except those abso-
lutely essential for operation. If they are already attached, remove
Pad M-391-A, Harness ST-54-A, Strap ST-50-A, and Belt ST-55-A
from the set. Then take Belt ST-55-A and use pieces of wire to attach
its ends to the “D’ rings located one on each side at the top of the
chassis case. Release Case CS-128-A by unfastening the clip catches,
and lift off the chassis case and attached battery. If Battery BA-70
is attached, stand the chassis case upside down, unfasten the battery
retainer straps, and substitute Battery BA-80 for BA-70. Turn the
set upright, screw- Antenna AN-131-A into the antenna terminal,
and plug in Handset TS-15-(*). Then lift the set and put the attached
Belt ST-55-A over your shoulder, letting the set hang at your side,
and you are equipped with a relatively light-weight portable set.
The components that are dispensed with in this expediency are:
Case, CS-128-A; Antenna AN-130-A; Headset HS-30-(*); Bag

2
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BG-150-A; Pad M-391-A; Harness ST-54-A; Strap ST-50-A; and
Battery BA-70.

“(a) A set stripped down as above (but without Belt ST-55-A
fastened to the ‘““D” rings) can be carried comfortably on your back
by using a pack board. Improvise two wire hooks at the top of the
pack board, and hang the set on these hooks by means of the brackets
in which the snap hooks of Pad M-391-A normally fasten to the set.
Hold the set down by fastening the battery strap through openings
of the pack board.”

Paragraph
14. General Operating Instructions and Precautions.

Change title of sub-paragraph f. Battery BA-70 Life, to “‘f. Baltery
Life”’ and make the following changes in the sub-paragraphs:

In sub-paragraph (1) add the sentence ‘“A fresh Battery BA-80 will
give about 10 to 12 hours service.”

Change sub-paragraph (2) to read as follows:

“Check Battery BA-70 (or BA-80) periodically with a voltmeter
shunted by a load resistor (specified below) for 15 seconds. Replace
when the following end point voltages have been reached:

“New Load Resistor End Point
4.35 volts (filament) 8 ohms 3.6 volts
84 volts (plate) 1290 ohms 66 volts
54 volts (plate) 860 ohms 44 volts”

In sub-paragraph (3) make the sentence read “A weak Battery
BA-70 or Battery BA-80 will seriously limit the transmitting range
of the set.”

Paragraph

20. Tube Replacement.

In sub-paragraph d. Burned Out Tube Location Chart, insert the
following before sub-paragraph (1):

“Don’t test filament continuity with an ohmmeter.

‘““Don’t press calibrate button and transmitter switch at
the same time.”’

3
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Paragraph
22. Alignment.

In sub-paragraph a. Equipment Required, change first sub-para-
graph to read as follows:

“(1) Maintenance Equipment ME-40-(*) and Maintenance Kit
ME-53 (less replacement batteries for the Radio Set) contained
in Chest CH-165 (alignment instructions when using ME-40 and
ME-53 are given in paragraph 22e.), or:”

In sub-paragraph c. Preliminary, insert the followfng before sub-
paragraph (1):

‘“‘Before attempting to align Radio Receiver and Trans-
mitter BC-1000-(*), refer to the BURNED OUT TUBE LOCA-
TION CHART on page 53 of this manual.”

Change title of sub-paragraph d. To Align Radio Receiver and
Transmitter BC-1000-A, Perform the Following Operations In Order
Listed, to *““d. Alignment Procedure Using VT VM and a Signal Gen-
erator,” and substitute the following data for the information given in
sub-paragraph (1):

“(1) Align the 4.3 megacycle crystal oscillator:

“(a) Insert the VITVM probe into Pin No. 4 of the metering
socket.”

““(b) Screw Ls adjustment all the way out (counter-clockwise).”

“(¢) Push the PRESS FOR DIAL LIGHT & CALIB. button
on the set and turn Ls in (clockwise) until the VTVM indicates
—30 volts; then back it off (counter-clockwise) 14 to 34 turn and
tighten locknut. (Note: If reading does not quile reach — 30 volts, tune
to peak and back L3 off Y4 to 34 turn and tighten locknut.)”’

Add a new sub-paragraph as follows:
“(12) Re-check the discriminator, as in (5) above.”
Add a new sub-paragraph e. as follows:

“e. Alignment Procedure Using Maintenance Equipment ME-40-(*)
and Maintenance Kit ME-53.

(1) Preliminary Procedure.
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(a) Remove chassis of Radio Receiver and Transmitter BC-
1000-(*) from chassis case and disconnect Battery BA-70 or Battery
BA-80 from Case CS-128-(*).

(b) Before attempting to align Radio Receiver and
Transmitter BC-1000-(*), refer to BURNED OUT TUBE
LOCATION CHART on page 53 of this manual.

(c) Connect Radio Receiver and Transmitter BC-1000-(*) to
Battery BA-70 or Battery BA-80 by using Cord #1X41796 (Galvin
Part Number) furnished with Maintenance Equipment ME-40-(*).

(d) Plug in Handset TS-15-(*).

(¢) Turn on Radio Receiver and Transmitter BC-1000-(*),
and allow it to warm up for at least ten minutes.

(f) Check discriminator as described in paragraph 22¢(12).

(¢) Loosen locknuts Ls, Ls-1, Ls-2, Ls-3, Le-1, Le-2, Le-3,
L7 and Ls. These locknuts should be loosened just enough to leave some
tension on the screw adjustment. Use Spintite wrench in Maintenance
Equipment ME-40-(*).

(k) Remove antenna from radio set if one is installed.

(7) Screw Antenna A-28- (*) (Phantom) into the antenna socket
of Radio Receiver and Transmitter BC-1000-(*) and attach the

ground lead to the GROUND FOR SHORT ANT. post of the radio
set.

(7) Plug Alignment Indicator I-210-(*) (VTVI) into Battery
BA-39.

(k) Turn the VTVI calibrate knob to open the shadow angle
on indicator eye to 90° (—30 volt scale).

(2) Aligning 4.3 Megacycle Crystal Oscillator.

(a) Insert the test probe in metering socket Pin No. 4 of Radio
Receiver and Transmitter BC-1000-(*) and connect the alligator clip
to the chassis.

(b) Screw the adjustment of L3 all the way out (counter-
clockwise).

Note: Don’t press the PRESS FOR DIAL LIGHT & CALIB.
button on Radio Set SCR-300-(*) in the field unless Antenna
A-28-(*) (Phantom) is installed.

b
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(c) Press the PRESS FOR DIAL LIGHT & CALIB. button
on Radio Receiver and Transmitter BC-1000-(*), and screw the
adjustment of L3 to the right (clockwise) until the shadow on the
indicator eye becomes just a hairline, or exactly to minimum shadow
if hairline indication cannot quite b obtained; then screw the
adjustment screw to the left (counter-clockwise) 14 to / turn and
leave it there. Tighten locknut.

(3) Aligning Discriminator and 2nd Limaiter.

(@) With the voltage selector switch in the 4.5V. position,
short the test probe and alligator clip of VTVI and adjust the knob
for a hairline shadow on the indicator eye.

(b) Insert the test probe in Pin No. 7 of metering socket.

(c) Press the PRESS FOR DIAL LIGHT & CALIB. button
and adjust L s so that plus 0.5 volts (5° or 10° shadow angle) appears
on the indicator eye.

NOTE: In adjusting coil Ls it will be noted that there is a point
where the indicator eye of the VTVI will be extremely active. At
this point have the adjustment such that a shadow of approximately
5° or 10° appears on the indicator eye of the VIVI. REMEMBER
AN INCREASE IN POSITIVE VOLTAGE TENDS TO CAUSE
THE EYE TO OPEN, AND AN INCREASE IN NEGATIVE
VOLTAGE CAUSES THE EYE TO CLOSE OR OVERLAP.

(d) After adjusting Ls to plus 0.5 volts, adjust L7 to a maxi-
mum shadow angle on the indicator eye of the VTVI. If the angle
opens up too wide during this adjustment (85° to 90°), turn L s screw
to the left (counter-clockwise) very slowly so the angle again reduces
to 5° or 10° and readjust L7 to maximum angle on the indicator eye,
and tighten the locknut on L.

(e) With a very slight adjustment of the screw to the left

(counter-clockwise) on coil Ls the shadow angle on the indicator
eye may be reduced to a hairline. Tighten the locknut on coil Ls,
making sure it does not disturb the final setting of the screw. Check
this by observing that the shadow angle remains a hairline after the
locknut is tightened. NOTE: The PRESS FOR DIAL LIGHT &
CALIB. button must be pressed during this entire operation.

(4) Aligning 1.F.

(a) With the voltage selector switch set in the 4.5V. position,
open the shadow angle of VTVI by adjusting the calibrate knob.

6
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(b) Insert the test probe in Pin No. 2 of the metering socket.

(c) Connect Oscillator VO-6-(*) by taking the alligator clip
on the flexible lead of the terminal box and attaching it to chassis
or ground, and attach the other alligator clip to grid (Pin No. 6) of
1st mixer Tube 114, (V7).

(d) Throw the switch of the oscillator terminal box (dummy
load) to LO position.

(e) Turn the attenuation (INCREASE) control of the oscil-
lator to the right (clockwise) just enough to show an indication or to
vary the shadow of the VTVI eye. If there is no indication, leave the
attenuation control on full, and throw switch to HI position. If there
still is no indication disconnect Oscillator VO-6-(*),and set L 5-1, L 5-2,
Ls-3, Le-1, and Ls-2 so that the adjusting screws are extended
about l4-inch, and then adjust them for maximum noise in Handset
TS-15-(*). Reconnect VO-6-(*) as before.

(f) Adjust the input signal until a small indication is obtained
on the indicator eye of VTVI, and adjust L 5-1, Ls-2, L5-3, L6-1 and
L 6-2 to minimum shadow angle (negative volts). Tighten each lock-
nut as you go, watching the indicator eye to insure that there is no
misalignment.

(5) Aligning 1st Limiter.
(@) Set the VTVI voltage selector switch in the 30V. position.
(b) Insert the test probe in Pin No. 3 of metering socket and
adjust L -3 for minimum shadow angle. Turn off Oscillator VO-6-(*)
by rotating the attenuation control to the extreme left (counter-

clockwise), and remove output leads of Oscillator VO-6-(*) from the
radio set. :

NOTE: Check to see that locknuts of L3, Ls-1, Ls-2, Ls-3,
Leé-1, Le-2, L6-3, L7 and Ls are snug. Be careful not to change
the settings.

(6) Checking Discriminator.

(a) Set the VTVI voltage selector switch in the 4.5V. position,
short the test probes and adjust the calibrate knob for a halrlme
shadow on the indicator eye.

(b) Insert the test probe in Pin No. 7 of metering socket. There
should be no change in the shadow angle of the indicator tuhe from
7
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the original hairline setting. If there is, a very slight readjustment of
L s-1 or L 5-2 should bring the indicator eye back to the hairline, with
a slight flutter (due to r-f noise).

CAUTION: ALL FOLLOWING ADJUSTMENTS SHOULD
BE MADE QUICKLY TO PREVENT DAMAGE TO OUTPUT
TUBES.

(7) Aligning Master Oscillator.

(a) Use the INDICATOR ADJUSTMENT to center the dial
line in the CHANNEL window.

(b)) Turn TUNING knob until the calibrate line between
channels 36 and 37 on the dial is under the indicator line. Press the
switch on Handset TS-15-(*) and, with the receiver to your ear,

quickly adjust trimmer C6G for zero beat. Check calibration at chan-
nel 15.

(¢) Bring dial of radio set to channel 20.
(8) Aligning Doubler.

(a) With the test probe free, set the voltage selector switch
of VTVI in the 30V. position and, with adjustment of the calibrate
knob, open the indicator eye to approximately 90°.

(b) Insert the test probe into Pin No. 5 of the metering socket.

(c) Press the switch on Handset TS-15-(*), and quickly adjust
C6E for minimum shadow on the indicator eye.

(9) Aligning Transmitter Mixer.

Press the switch on Handset TS-15-(*), and adjust CeC for
minimum shadow on the indicator eye.
(10) Aligning Transmiiter R-F Power Amplifier.

Insert the test probe in Pin No. 6 of the metering socket and,
with the switch of TS-15-(*) pressed, quickly adjust CeA for a mini-
mum shadow on the indicator eye (approximately —25 volts).

(11) Aligning Receiver R-F Amplifier.

Insert test probe into Pin No. 3 of the metering socket, and
adjust Cek for minimum shadow on the indicator eye. (Handset
TS-15-(*) switch is not pressed for this step, and no signal is being
received.)

8
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(12) Final Check of Discriminator.

(@) Set the VTVI voltage selector switch in the 4.5V. position,
short the test probe and alligator clip, and adjust the calibrate knob
for a hairline shadow on the indicator eye.

(b) Insert the test probe into Pin No. 7 of metering socket.
There should be no change in the shadow angle of the indicator eye
from the original hairline setting. If there is, then a very slight re-
adjustment of Ls-1 or L5-2 should bring the indicator eye back to
the hairline, with slight flutter (due to r-f noise).

Paragraph

28. Tabular List of Replaceable Parts for Radio Set SCR-300-A.
(see page 10 of this Supplement.)

New Paragraph

““30. Changes During Manufacture.

“a. Effective with Radio Set SCR-300-A bearing serial No. 2601,
and all sets thereafter on order No. 15025-Phila-43, and all sets on
order No. 32870-Phila-43, capacitor Cs is added connected from the
screen grid of the second mixer and crystal oscillator tube, V1o, to
ground (see figure 34-A). Capacitor Cos is described in this Supple-
ment in addition to paragraph 28, Tabular List of Replaceable
Parts for Radio Set SCR-300-A.

“p. Effective with Radio Set SCR-300-A bearing serial No. 4402,
and all sets thereafter on order No. 15025-Phila-43, and all sets on
order No. 32870-Phila-43, capacitor Cz: is replaced by capacitor Co9
(see figure 34-A). Capacitor Co9 1s described in this Supplement in
the addition to paragraph 28, Tabular List of Replaceable Parts
for Radio Set SCR-300-A.

“c. Supplement 1, 30 July 1943, to this technical manual describes
changes in the filament string for Tube V3, Vi1 and V12, as shown
in figure 34-A.”
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SUPPLEMENT 3
11 December 1943

T™ 11-242

SUPPLEMENT

to
TECHNICAL MANUAL
Radio Set SCR-300-4
April 3, May 15, and June 15, 1943

The following supplementary information is published by Galvin
Mfg. Corp. on Order Nos. 15025-Phila.-43 and 32870-Phila.-43,
covering Radio Set SCR-300-A. The paragraphs and figure numbers
conform with the sequence established in TM 11-242, April 3, May
15, and June 15, 1943.

Personnel using this equipment will enter suitable notations
beside each changed paragraph of the TM to indicate the presence
of supplementary information contained in this supplement.

Figure
34A. Schematic Diagram, page 11 of Supplement 2.

Capacitor Cos (15uuf.) from V1o, screen grid to ground is re-
moved. Resistor Rss (22,000 ohms) (Galvin part no. 6B6212) is
replaced by Resistor R77 (Galvin part no. 6B6255, 10,000 ohms,
same as Ro). Resistor R3s (39,000 ohms) (Galvin part no. 6B6355)
is replaced by Resistor R7s, (Galvin part no. 6B6212, 22,000 ohms,
same as R14).

Paragraph
28. Tabular List of Replaceable Parts.
(Make note of the changes above)

The above changes are effective on some sets after Serial No. 8824
(approx) on Order No. 15025-Phila-43 and entire Order No. 32870-
Phila-43.
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TECHNICAL MANUAL WAR DEPARTMENT
No. 11-242 Washington, June 15, 1943
RADIO SET
SCR-300-A

This Technical Manual supersedes TM 11-242 dated April 3, and
May 15, 1943.
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DESTRUCTION OF ABANDONED MATERIEL IN THE
COMBAT ZONE

In case it should become necessary to prevent the capture of this
equipment, and when ordered to do so, DESTROY IT SO THAT NO
PART OF IT CAN BE SALVAGED, RECOGNIZED OR USED
BY THE ENEMY. BURN ALL PAPERS AND BOOKS.
BY:

1. Explosives, when provided.

2. Hammers, axes, sledges, or whatever heavy objects are readily
available.

3. Burning with gasoline, oil, paper, or wood.
4. Grenades and shots from available arms.

PROCEDURE:

1. Obliterate all identifying marks. Destroy nameplates and cir-
cuit labels.

2. Demolish all panels, castings, switch and instrument-boards.

3. Destroy all controls, switches, relays, connecting means and
meters.

4. Rip out all wiring in electrical equipment. Smash gas and oil
lines and water cooling systems in gas-engine generators, etc.

5. Smash every electrical or mechanical part whether rotating,
moving or fixed.

6. Break up all operating instruments such as keys, phones,
microphones, etc.

7. Destroy all classes of carrying cases, straps, containers, etc.
DISPOSAL:
1. Where possible, and when time permits, bury all debris or dis-
pose of it in streams or other bodies of water.

SAFETY NOTICE

THERE IS NO DANGER OF AN ELECTRICAL SHOCK AT
ANY POINT IN THIS SET WHEN IT IS IN OPERATION.

WHEN THE CHASSIS IS OUT OF THE CASE AND CON-
NECTED TO THE BATTERY, BE CAREFUL, AS HIGH
VOLTAGES OF 90 AND 150 VOLTS ARE PRESENT AT MANY
POINTS ON THE BOTTOM OF THE CHASSIS.
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3. Range.

The normal operating range, using the long Antenna AN-131-A, is
three miles or more, depending upon operating conditions. The range
with the short Antenna AN-130-A will be slightly less.

4. Frequency Coverage.

The frequency range is continuously variable from 40.0-48.0 mega-
cycles (40,000 to 48,000 kilocycles). The dial is calibrated in 40 chan-
nels separated by 200 kilocycles each, with “0” channel located at
40.0 megacycles, and with channel “40” at 48.0 megacycles. Each set
is individually hand calibrated at the time of manufacture, thus
assuring a high degree of accuracy.

5. Power Source.

Battery BA-70, consisting of three sections 414 volts, 90 volts and
60 volts, furnishes power for filament and plate circuits of the receiver
and transmitter.

6. Power Input.

Receiver:
4.5 volts filament at .30 ampere

90 volts plate at 25 milliamperes
150 volts plate 0
Transmatter:
4.5 volts filament at .50 ampere

90 volts plate at 25 milliamperes
150 volts plate at 45 milliamperes

Total B (measured in — B) 70 milliamperes

7. Power Output.

Receiver 2 Milliwatts
Transmitter .5 Watt
8. Weight.

Radio Set SCR-300-A complete weighs 38.23 pounds.
9. Description of Main Components.
(Refer to Figure 2 for illustrations.)

a. Antenna AN-130-A.

Antenna AN-130-A consists of two sections and is 33 inches in
length when assembled. The two sections are held captive by means

13
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b. Antenna AN-131-A.

Antenna AN-131-A is a lightweight tapered flexible antenna
consisting of eight sections and is 10 feet 8 inches in length when
assembled. The eight sections are held captive by means of a kinkless,
stainless steel cable which runs the entire length of the antenna and is
under spring tension. This cable eliminates the possibility of losing a
section and permits rapid assembly of the antenna. A threaded stud
is provided at the base of the antenna to attach it to the antenna ter-
minal of the set. The GROUND FOR SHORT ANTENNA binding
post is not used with Antenna AN-131-A, since no antenna matching
circuit is required. (See Figure 7.) Antenna AN-131-A is designed for
use in unobstructed areas only. Antenna AN-131-A is carried in Bag
BG-150-A, when not in use.

c. Bag BG-150-A.

This is a canvas bag consisting of two compartments: one, for
storing Antenna AN-130-A and Antenna AN-131-A. The other, for
storing Handset TS-15-(*) and Headset HS-30-(*).

d. Battery BA-70.

Battery BA-70 consists of three dry battery sections as follows:
414 volts (filament supply), 60 volts and 90 volts (plate supply).
Battery connections are made by means of an 8-prong receptacle
mounted on top of the battery.

The 90-volt and 60-volt sections are used in series in Radio Re-
ceiver and Transmitter BC-1000-A to provide 150 volts for the trans-
mitter plate supply. The receiver operates on the 90-volt section.

e. Handset TS-15-(*).

Handset TS-15-A with Cord CD-494 terminates in Plug PL-55
(receiver unit) and Plug PL-68 (microphone). A send-receive switch
is incorporated in the handle. The headphone unit of Handset
TS-15-(*) has an impedance of approximately 250 ohms.

f. Headset HS-30-(*).

Headset HS-30-(*) is a light weight, close fitting headset. Special
soft rubber pieces, fitted to the receivers of the headset are designed
to fit lightly into the ear cavities and exclude outside noises. The
headband is a thin band of steel that can be adjusted to fit the con-
tour of the wearer’s head. The clip, attached to the headset cord, can
be attached to the operator’s clothing to relieve pull and weight of the
cord from the operator’s ears.
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superheterodyne circuit using 4.3 and 2.515 megacycles for interme-
diate frequencies. The master oscillator is common to both receiver
and transmitter. Transmission is accomplished by merely operating
the switch in Handset TS-15-(*), which turns on the transmitter tube
filaments. A squelch circuit is provided to eliminate noise in the re-
ceiver when no signal is being received.

The case is divided into two individually waterproofed sections.
The top section or the chassis case (part of Radio Receiver and Trans-
mitter BC-1000-A) houses the radio chassis. A socket in the bottom
of the chassis case provides for connection to Battery BA-70. A plug,
located in one corner of the chassis, fits into the socket, when the
chassis is assembled into the chassis case. Battery BA-70 is connected
electrically to the chassis case by means of a flexible rubber covered
cable and plug assembly, and is fastened to the chassis case by means
of webbed straps. The bottom section or Case CS-128-A covers and
waterproofs but does not carry the weight of Battery BA-70.

Radio Receiver and Transmitter BC-1000-A and Case CS-128-A
are held together with clip catches. (See Figure 9.) The purpose of
these catches is to hold the individual parts together, and waterproof
the set by tightly compressing the waterseal gaskets between the
radio set front panel and chassis case, and between the chassis case

and Case CS-128-A.

The set is very carefully and completely waterproofed. Synthetic
rubber gaskets are used to provide water seals at all points. Entrance
of moisture into the set through the jacks is prevented by special jack
waterseal assemblies. (See Figure 9.)

Harness ST-54-A, Belt ST-55-A and Pad M-391-A may be attached
to the radio set and Case CS-128-A for carrying the set on a man’s
back, and Strap ST-50-A issued for lifting or carrying the set by hand.
(See Figures 2 and 13.)

CONTROLS. (See Figure 10.)
(1) Volume Control.

The lower left hand knob controls the power switch and regu-
lates the receiver volume. The volume control circuit is designed so
that a signal will still be heard faintly with the volume control turned
all the way down. Adjustment of the volume control has no effect on
the transmitter. Turning the knob to the right, turns the power
switch on; further movement increases the volume of the receiver.
Turning the knob to the left, turns the power switch off.

19
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NOTE: Although the power switch is turned on, the sel will not func-
tion until a headset or handset 1s plugged into the jack marked PHONE
No. 1. The circuit 1s arranged in this manner so that leaving the set
turned on will not discharge the battery as long as the headset or handset
is not plugged in.

(2) Tuning.

(a) The dial is calibrated in channels from O to 40 representing
the range 40 to 48 megacycles. In order to obtain a high degree of
accuracy, each set is individually hand calibrated at the time of man-
ufacture.

(b) The set is tuned by turning the knob marked TUNING
until the desired frequency (Channel) appears directly under the
indicator line in the CHANNEL window.

(¢) The TUNING knob is locked in position by the clamp
marked DIAL LOCK.

(3) MIC. JACK.
Connection to the microphone of Handset TS-15-(*) (terminat-
ing in Plug PL-68) is provided by the MIC. jack.

(4) PHONE No. 1 Jack.

Connection to the receiver of Handset TS-15-(*) terminating in
Plug PL-55) is provided by the PHONE No. 1 jack. This jack also
contains a switch connected in series with the power switch on the
volume control.

(5) AUX. PHONE Jack.

This jack provides connection for Headset HS-30-(*), and is con-
nected in parallel with the jack marked PHONE No. 1.
(6) RELAY Jack.

This jack provides means for connection of the set to other
equipment, for automatic reception and re-transmission of signals.

(7) SQUELCH Control.

This control regulates the action of the squelch that is built into
this set. The purpose of the squelch is to prevent noise from being
heard when no signal is being received. When the SQUELCH knob is
at OFF (to the extreme left), the squelch tube filaments are turned
off, and no squelch action takes place.

20
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(8) PRESS FOR DIAL LIGHT AND CALIBRATE Bution.
This button serves two purposes:
(@) To dimly illuminate the dial.

(b) To produce an audible tone when calibrating the set. Refer
to Paragraph 12b.

(9) Indicator Adjustment.

The dial indicator line may be moved, as required, during cali-
bration, by turning the slotted knob marked INDICATOR AD-
JUSTMENT. Refer to Paragraph 12b.

SECTION II—INSTALLATION AND OPERATION
10. Initial Procedure.

Unpack the equipment carefully to prevent loss or damage of
components. Check against the List of Components in Paragraph 2.
(See Figure 2.)

11. Installation.

Radio Receiver and Transmitter BC-1000-A is shipped with
tubes and crystals installed, and with Case CS-128-A attached. In-
stallation of Battery BA-70, Pad M-391-A, Harness ST-54-A, Belt
ST-55-A, Strap ST-50-A, Antenna AN-130-A or Antenna AN-131-A,
connection of Handset TS-15-(*) and Headset HS-30-(*), is required
for a complete installation.

a. Installation of Battery BA-70.

(1) Release Case CS-128-A by unfastening the six lower clip
catches. The top section of housing (Radio Receiver and Transmitter
BC-1000-A with chassis case) can now be lifted off.

(2) Stand top section of housing upside down on bench or
ground.

(3) Support the battery on the case as shown in Figure 11, and
plug the rubber covered power cable plug into the battery socket so
that the arrow on the plug points to the arrow on the battery.

(4) Lift the battery (with power cable attached) and gently lay
it upside down in the bottom of the inverted chassis case. The
battery cable must lie between the battery and the set case in one

21
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large loop, as shown in Figure 12. The battery must be centered and
aligned with set case. Avoid damage to the flange and gasket on the
chassis case. BE CAREFUL.

(5) Securely fasten the battery to the chassis case with battery
retainer straps, as shown in Figure 12.

(6) Lift the Radio Set with battery attached and lower the
battery gently into the case. (See Figure 13).

(7) Fasten the battery case to chassis case with the six clip
catches to complete installation of battery.

b. Assembly of Pad M-391-A, Belt ST-55-A, Harness ST-54-A and
Strap ST-50-A to Set.

(1) Pad M-391-A. Clip Pad M-391-A to the set by means of
the four attached snap hooks. The snap hooks, with the adjustable
straps, are to be on the bottom and are to be clipped into the hook
bracket holes that are nearest the case. Adjust pad bottom straps by
means of the slide buckles so that pad lies flat against the back of set
housing, as shown in Figure 14.

(2) Belt ST-55-A. Fasten Belt ST-55-A to the hook brackets
by means of the two belt pins. The pins are permanently attached by
means of short straps to the belt. The belt is to be attached so that
the eyelet re-enforced holes are on top. (See Figure 14.)

(3) Harness ST-54-A. Slip the snap hooks (A) and straps (one
each side) through the “D”’ rings (B) and clip to the center hole (C)
of the belt carrier bracket. (See Figure 15.) Attach the other ends
(D) of these same straps to the holes (E) of the belt carrier bracket
farthest away from the set. Make sure that the straps are not
twisted. The other two straps (F) with snap hooks are to be left free
until the set is placed on operator’s back. Slide buckles are provided
on all the straps to provide length adjustments, as required, after set
is placed on operator’s back.

(4) Strap ST-50-A. Clip the strap by means of its two snap
hooks to the two D rings (B). (See Figure 14.) When it is necessary to

open panel cover, the strap is pushed out of the way toward the back
of the set.

25
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¢. Antenna.

Two types of antennas are furnished with this equipment:
Antenna AN-130-A, a short antenna for portable use in obstructed
. areas. Antenna AN-131-A, a long antenna for use in unobstructed
areas. This is used mostly for fixed position work, although it may be
used for portable operation in unobstructed areas where the antenna
will not be damaged by overhanging branches or other obstacles.

Select the antenna for the use desired; assemble and install as
follows:

(1) Antenna AN-130-A. Fit the upper section into the lower.
Next, screw the assembled antenna into the antenna terminal of the
set. (See Figure 6.) Approximately five turns are required to screw
the antenna into the terminal; Don’t force it. Connect the spade lug
of the flexible antenna ground lead to the GROUND FOR SHORT
ANTENNA terminal on the set front panel. This ground connection
is essential for proper operation.

(2) Antenna AN-131-A. This is an 8-section antenna, the sec-
tions of which are folded back when not in use. Grasp the bottom or
largest diameter section and toss the remaining sections out. Then
gently whip the antenna a few times. This will allow the tension
spring, that is located in the bottom section to pull all the sections
together by means of the cable that runs throughout the length of the
antenna. Screw the assembled antenna into the antenna terminal
that is located near the lower right hand corner of the set front panel
(See Figure 7.) Approximately five turns are required to screw the
antenna into the terminal. Don’t use force.

The antenna may also be assembled, if necessary, by unfolding the
sections together manually one at a time, starting with the largest
diameter sections and working toward the top. NOTE: Antenna
AN-131-A must always be disassembled by first pulling out and then
folding up the sections, starting with the top section and working toward
the base.

d. Handset TS-15-(*) and Headset HS-30-(*).

(1) Install Handset TS-15-(*) by inserting Plug PL-68 into jack
marked MIC. and Plug PL-55 into jack marked Phone No. 1.
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CAUTION: DO NOT TURN TRANSMITTER ON BY
PRESSING SWITCH IN HANDSET TS-15-(*) UNLESS AN
ANTENNA IS INSTALLED IN THE SET.

(2) Install Headset HS-30-(*) by inserting Plug PL-55 into jack
marked AUX. PHONE.

12. Preparation for Use.
a. Preliminary Preparations.

Having completed installation of the set as described in Para-
graph 11, prepare the set for use as follows:

(1) Turn the SQUELCH control OFF (extremé left hand posi-
tion of the knob).

(2) Turn the set on by rotating VOLUME control in a clockwise
direction. A click will indicate that the set has been turned on. After a
moment, a rushing sound will be heard, indicating that the receiver is
operating.

(3) Allow set to warm up for at least ten minutes.

b. Calibration.

(1) Release the tuning knob marked TUNING by turning the
knurled thumb screw marked DIAL LOCK about two turns to the
left.

(2) Press the button marked PRESS FOR DIAL LIGHT AND
CALIB. The dial will be dimly illuminated. While pressing button,
turn TUNING knob until the calibration mark midway between
channels 36 and 37 is visible through CHANNEL window. While
slowly tuning through the calibration mark, a whistle will be heard.
Further tuning will reduce the frequency of the whistle until a dead
spot (zero beat) is noted. Continued tuning will cause whistle to re-
appear on the opposite side of the zero beat. Adjust the TUNING
knob exactly to zero beat. With the dial in this position turn the
INDICATOR ADJUSTMENT knob until dial indicator line is
directly over the calibration mark. If the set is working properly,
a zero beat will also be heard at the other calibration mark which is at
channel 15. This completes calibration of set and channels may now
be read directly on the dial.
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c. Setting Up Channel.

Turn TUNING knob until desired channel is visible through the
window marked CHANNEL. The correct channel mark must be set
exactly under the dial indicator line. The frequency difference between
dial calibrations is 0.2 megacycle (200 kilocycles). The range covered
is 40.0 to 48.0 megacycles (40,000 to 48,000 kilocycles).

DIAL CALIBRATIONS VERSUS FREQUENCY

CHANNEL | FREQUENCY || CHANNEL | FREQUENCY
(Dial Marking)| (In Megacycles) |[(Dial Marking)| (In Megacycles)
0 40.0 21 44.2
1 40.2 22 444
2 40.4 23 44.6
3 40.6 24 44.8
4 40.8 25 45.0
5 41.0 26 45.2
6 41.2 27 45.4
7 41.4 28 45.6
8 41.6 29 45.8
9 41.8 30 46.0
10 42.0 31 46.2
11 42.2 32 46.4
12 42.4 33 46.6
13 42.6 34 46.8
14 42.8 35 47.0
15-(Cal) 43.0 36 47.2
16 43.2 (Cal) 47.3)
17 43.4 37 47.4
18 43.6 38 47.6
19 43.8 39 47.8
20 44.0 40 48.0

Lock the TUNING knob after selecting assigned channel by turn-
ing the knurled DIAL LOCK thumb screw to the right. Only very
light pressure is necessary to securely lock the dial mechanism.
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d. Checking Transmaitter.

With one of the antennas properly installed in the set, turn on
the transmitter by turning the switch in the handle of the handset.
If the transmitter is operating, the rushing noise will cease.

e. Setting the Squelch.

If it is desired to use the squelch to eliminate noise when no
signal is being received, set the squelch as follows:

(1) Turn the squelch control switch on by turning the knob
marked SQUELCH to the right until a click is heard.

(2) Continue turning the knob until the noise is gone.

CAUTION: IF THE SQUELCH CONTROL IS TURNED TOO
FARBEYOND THE POINT WHERE NOISE IS ELIMINATED,
THE WEAKER SIGNALS WILL NOT BE RECEIVED.

THE “SQUELCH” CONTROL AND HOW TO USE IT.

Your FM receiver in the 300 is a whole lot more sensitive
than if AM were used, and ordinarily, if no signal were being re-
ceived, your radio would pick up every random-noise on the air,
and amplify it into a roar. However, on long periods of stand-by
when you’ll be listening or waiting for orders and instructions,
this roar would be a strain; therefore your 300 has a “‘squelch”
circuit built into it.

This knocks out or “‘squelches” this continuous noise. Then
when the signal comes on, this circuit trips and lets the signal
come through. The squelch control is just above the tuning
control towards the back or top of the operating panel and you
throw it on when you rotate the knob to the right. Essentially
it’s a Robot Telephone Operator which rings you only when a
radio signal is on your channel, and gives you silence when there
isn’t.

But this “squelch’” is something which should be adjusted
with care and watched with an eagle eye for, carelessly and im-
properly used, it will reduce the sensitivity of your receiver and
harmfully decrease its range.
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The way to adjust this squelch is to carefully and slowly turn
the control to theright (when no radio signals are on theair) until
the noise just disappears. Not a hair more. Turn it further than
that and you’ll clip your range. Warning: you won’t notice your
range has been clipped when working a nearby set, but out-a-
ways it’ll make a whale of a difference and cause you to miss
important calls.

Any time you make a call and get no answer, try again and
this time be sure your squelch is “OFF”’; any time a trans-
mitter in your net is coming in with a weak signal—turn the
Squelch OFF and leave it OFF.

Double-check this control. Play safe.

f. Portable Use of Sel.

For portable use the set can be carried by Strap ST-50-A or
mounted on a man’s back as follows:

(1) Slip one arm through the shoulder strap and lift set on to
back. Slip other arm through other shoulder strap. (This procedure
is similar to putting on a coat.) (See.Figures 1, 3 and 15.)

(2) Hook the two ends of Belt ST-55-A together by means of
the buckle. It will be necessary at this point to adjust the strap
lengths by means of the strap slide buckles, to assure correct fit. The
cross strap just behind the shoulders should be adjusted so that the
shoulder straps will not slip off the shoulders.

(3) Hook the straps that hang from the front of the shoulder
straps to Belt ST-55-A or to the service belt. The snap hooks can
be hooked, either to the eye-letted-holes or to the buckle. (See
Figure 15.) Adjust the slide buckles so that set has no tendency to slip
back away from the shoulders. In general, the set will carry most
comfortably, if strap adjustments are made so that the top of the
set is slightly above shoulder level and fits snugly against the shoul-
ders. It will be necessary for each individual to experiment with
strap adjustments to achieve the most comfortable carrying position.

(4) Attach Bag BG-150-A to the service belt.
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g. Fixed Location Use of the Set.

If the set is not to be carried on a man’s back, it may be set up as
a fixed location station by mounting the set on a table, tree stump,
rock or on the ground. For best all around performance mount the set
as high and as clear of nearby obstructions as possible. Use the long
Antenna AN-131-A and keep it vertical.

k. Use of Headset HS-30-(*).

Headset HS-30-(*) is used to monitor reception and transmission.
It is usually worn by the man who carries the set when two men are
using it for portable operation. (See Figure 1.)

Headset HS-30-(*) should be worn, as shown in Figure 8. The posi-
tion of the phone units on the headband and the shape of the head-
band are adjustable. The tension of the headband should be adjusted
to hold the soft rubber earpieces in the ear cavities. The clip provided
on the cord should be fastened to the clothing to relieve the weight
and pull of the cord from the operator’s ears.

13. Operation.

Having prepared the equipment for use as outlined in Paragraph
12, it can now be put into operation. Actual operation is very simple,
consisting of using the handset as you would an ordinary telephone,
except that it is necessary to press the switch on the handset when
you talk.

14. General Operating Instructions and Precautions.

In order that an operator may obtain the maximum performance
of which the set is capable, certain general precautions and instruc-
tions must be observed and followed:

a. How lo Listen and Receive Signals. (Use of squelch.)

(1) Without Using Squelch. (SQUELCH control turned off):
When no signal is being received, a rushing noise will be heard in the
headphones. This noise is normal when squelch is not used, and indi-
cates that the set is working properly. When a signal is received, the
noise will recede and the signals will be heard in the headphones. The
stronger the signal, the more the noise will recede. With a moderate .
signal, the noise will completely disappear. The strength of the signal
does not, however, affect the loudness of the received signal, but only
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determines the reduction of the background noise. This is a character-
istic of FM reception.

b. Using Squelch.

Use of the squelch eliminales the noise which is usually heard when
no signal is being received. It has no effect whatever on the characler of
the received signal The squelch is essentially a switch which turns off
the audio amplifier of the receiver when no signal is being received.
If the received signal is weak, background noise will be heard just the
same as if squelch were not used. A stronger signal will have less back-
ground noise, and with a moderate signal, the noise will not be pres-
ent. When the received signal ceases, a short pulse of noise will be
heard before the squelch takes hold.

The squelch is so sensitive that, if properly adjusted, it will open
on a signal so weak as to be unreadable because of background noise.
The SQUELCH control is properly adjusted when turned to the
right just enough to eliminate the noise when no signal is being re-
cetved. Turning the SQUELCH control too far will prevent weak sta-
tions from being heard.

¢. How to Talk and Transmit.

CAUTION: DO NOT ATTEMPT TO TRANSMIT UNLESS
ANTENNA AN-130-A,0R AN-131-A ISPROPERLY INSTALLED
IN THE SET. See Paragraph 11 c. Failure to heed this precaution
will result in damage to the lransmitter tubes.

To transmit, press the switch on the handset and speak clearly
and in a normal tone of voice into the microphone. Make sure that
the handset PRESS-TO-TALK switch is pressed before starting to
speak, and that it is released immediately upon completion of trans-
mission. There is a natural tendency to hold the switch down after
finishing transmission and to forget to press the switch before start-
ing transmission. A little practice will eliminate this difficulty. It is
good practice to pause for a moment after pressing the switch before
speaking. It is not necessary to shout. Note: 1f squelch is not used in
receiving, see Paragraph 14 g, the noise will disappear automatically
when the transmitter is turned on.

d. Factors Influencing Range.

The useful range is the distance within which the signal is power-
ful enough to reduce the background noise sufficiently so that you
can understand the communication.
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(4) Turn the squelch control off if use of squelch is not de-
sired. This will prolong the life of the battery.

(5) Adjust squelch control properly if squelch is used. See Para-
graph 12 e.

(6) Keep jacks covered when not in use.
(7) Don’t shout when transmitting. Talk directly into mouth-
piece.

(8) Do not press the PRESS FOR DIAL LIGHT AND CALIB.
button when transmitting.

f. Battery BA-70 Life.

(1) Under normal conditions, a fresh Battery BA-70 will give
about 20 to 25 hours of service. Considerably shorter battery life
should be expected if set is operated in extremely hot, cold or
humid climates.

(2) Check Battery BA-70 periodically with a voltmefer. Replace
if the following end point voltages have been reached:

New End Point
4.5 volts (filament) 3.6 volts
90 volts (plate) 66 volts
60 volts (plate) 44 volts

(3) A weak Battery BA-70, will seriously limit the transmitting
range of the set.

g. To Change Channels.

If it is necessary to change channels, follow the procedure out-
lined in Paragraph 12c.

h. Operation as Receiver Only.

If it is desired to use the set as a receiver with Headset HS-30-(*)
only, plug the headset into PHONE No. 1 jack.
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Figure 16. Radio Receiver and Transmitter BC-1000-A, Block Diagram.
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REMEMBER THESE POINTS

1. The operation of your transmitter and receiver is basically
simple. Practice it a few times and it will become second nature.

2. Speak up into your microphone in a clear voice close to it.
Don’t talk “across’ your mike or away from it.

3. Keep your antenna vertical. It sends and receives better
that way.

4. Listen for the weak calls. They may be for you.

5. Keep your transmissions short. The enemy may plot your
location with a direction finder.

SECTION III—FUNCTIONING OF PARTS

15. Receiver.

The receiver employs a double superheterodyne circuit, designed
for reception of frequency modulated signals in the band of 40
to 48 megacycles. Automatic frequency control (AFC) is incorporated
to compensate for slight inaccuracies due to tuning or other factors.
A sensitive squelch circuit is also provided to eliminate, if desired, the
noise heard in the headphones when no signal is being received.

With the set in the receive position, the following sixteen tubes are
used, stage by stage:

1. Receiver r-f amplifier stage using tube (V) IT4/VT-173.
Master oscillator stage using tube (V4) IT4/VT-173.
Doubler stage using tube (V3) IT4/VT-173.

Receiver 1st mixer stage using tube (V7) 1L4.

1st i-f amplifier stage (4.3 Mc) using tube (Vs) 1T4/VT-173.
2nd i-f amplifier stage (4.3 Mc) using tube (Vo) 1T4/VT-173.

Receiver 2nd mixer and 6.815 Mc crystal oscillator stage using
tube (V10) 1R5/VT-171.

3rd i-f amplifier stage (2.515 Mc) using tube (V11) T4/VT-173.
1st limiter stage (2.515 Mc) using tube (V12) 1L4.
39
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10. 2nd limiter stage (2.515 Mc) using tube (V13) 114.

11. Discriminator stage using one tube (V14) 1A3, and the diode
section of tube (V15) 1S5/VT-172.

12. AFC stage using tube (V) 11L4.

13. A-F power amplifier stage using tube (V1s5) 1S5/VT-172.
Squelch circuit consists of:

14. Noise amplifier—rectifier stage using tube (V1e) 1S5/VT-172.
15. D-C amplifier stage using tube (V17) 1L4.
16. Squelch oscillator-rectifier stage using tube (V 18) 1S5/VT-172.

The signal is picked up by antenna ANT 1 (40.0-48.0 megacycles),
and coupled to antenna coil L 1 by capacitor C1. Antenna coil L1 is
tuned by variable capacitor CeB to the frequency of the incoming
signal. The signal is then impressed on the control grid of the re-
ceiver r-f amplifier tube Ve through capacitor Cz. In the r-f stage
the signal is amplified, and coupled to the control grid of the 1st mixer
tube V7 through capacitor Css. The output of the r-f amplifier tube
Ve is tuned by the receiver r-f plate coil L+ and variable capacitor
Cel.

The master oscillator tube 1T4/VT-173 (V4) is a tuned plate
oscillator operating over a range of 17.85 to 21.85 megacycles. The
frequency of the oscillator is determined by the tank circuit consisting
of oscillator transformer T 2 and variable capacitor C¢H. The rectified
grid voltage developed by the master oscillator tube (V4) can be
measured at pin No. 1 of the metering socket. The master oscillator
output is coupled to the control grid of the doubler stage through
capacitor Cz1. In the doubler tube (V 3), the second harmonic of the
master oscillator is selected by the plate circuit consisting of trans-
former T 1 and variable capacitor CeF. The output of the doubler
stage (35.7 to 43.7 megacycles) is loosely coupled into the cathode of
the receiver 1st mixer tube (V7) by the secondary winding of doubler
plate transformer T i. The frequency of this voltage applied to the
mixer tube is always 4.3 megacycles below the frequency of the re-
ceived signal and is the second harmonic of the master oscillator.

The receiver 1st mixer tube (V7) combines the received signal with
the second harmonic of the master oscillator and selects and ampli-
fies the frequency difference between them (4.3 megacycles). The out-
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put of the receiver 1st mixer tube (V7) is tuned and coupled to the
1st i-f amplifier tube (V s) by 1st mixer plate coil L 5- 1.

The amplified output of the 1st i-f amplifier tube (V s) is tuned and
coupled to the 2nd i-f amplifier tube (V) by 1st i-f amplifier plate
coil L 5-2.

The amplified output of the 2nd i-f amplifier tube (V 9) is tuned and
coupled to the receiver 2nd mixer and crystal oscillator tube (V 10) by
the 2nd i-f amplifier plate coil (L 5-3).

The receiver 2nd mixer and crystal oscillator tube (V 10) employs
a 6.815 megacycle Pierce oscillator circuit. The 6.815 megacycle
crystal (XTAL 2) is connected between oscillator grid and screen of
tube (V10.) It also combines this frequency (6.815 Mc) with the 4.3
megacycles output from the 2nd i-f amplifier tube (Vo). The differ-
ence between these two frequencies (2.515 megacycles) is the second
intermediate frequency of the receiver. The output of the receiver
2nd mixer and crystal oscillator tube (Vi0) 2.515 Mc is tuned and
coupled to the 3rd i-f amplifier tube (V11) by the 2nd mixer plate
coil (Le-1). ’

The amplified output of the 3rd i-f amplifier tube (V11:) is tuned
and coupled to the 1st limiter tube (V12) by the 3rd, i-f amplifier
plate coil (Le-2).

The function of the limiter tubes (V12 and V13) is to reduce the
amplitude variations which are present in the output of the 3rd i-f
amplifier stage. This limiting action takes place because the limiter
tubes (V12 and V 13) are functioning as saturated amplifiers. Because
of the amplification in the preceding stages, there is sufficient voltage
applied to the grid of the 1st limiter tube (V12) to cause it to draw
current and rectify the applied voltage. The rectified grid voltage can
be measured at pin No. 2 of the metering socket. This voltage meas-
urement is used in alignment procedure. The output of the 1st limiter
(V12) is tuned and coupled to the 2nd limiter tube (V 13) by the 1st
limiter plate coil (Ls-3). The rectified grid voltage of the 2nd limiter
tube (V 13) can be measured at pin No. 3 of the metering socket. The
output of the 2nd limiter tube (V13) is substantially constant in
amplitude but retains the frequency variations which are character-
istic of a frequency modulated signal. The output of the 2nd limiter
tube (V 13) is tuned and coupled to the discriminator network by the
2nd limiter plate coil (L7).
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The discriminator network consists of the discriminator coil (Ls),
the discriminator tube (V 14), the diode section of the discriminator
and a-f power amplifier tube (V 15) and their associated resistor and
capacitor network. The discriminator network converts frequency
variations into voltage variations. The output of the discriminator
network depends on the frequency of the i-f signal. If the frequency
of the i-f signal is exactly 2.515 megacycles (the nominal i-f of the re-
ceiver) the output voltages of the two diodes (V14 and V15) cancel,
and no voltage appears between the cathode of discriminator tube
(V14) and ground. Should the applied frequency differ from 2.515
megacycles because of inaccuracies in tuning, a d-c voltage will appear
between the cathode of tube V 14 and ground, being positive when the
frequency (within the limits of the circuit) of the signal is higher, and
negative when the frequency is lower. This voltage can be measured
at pin No.7 of the metering socket. This voltage is passed through the
low pass filter consisting of Rs0, Rs5, C30 and R1s and is used for
automatic frequency control (AFC). When a frequency modulated
signal is received, the voltage output of the diodes varies in accord-
ance with the frequency variation, and an audio frequency signal is
produced between the cathode of tube (Vis4) and ground. The
discriminator audio output is filtered by means of resistor Rso
and coupled to the volume control (R 1) through capacitor Cess.The
output of the discriminator is also coupled through the high pass
filter consisting of Cs9, Rss, Ce0 and Rs9 and is used for control of
the squelch circuit.

The d-c voltage developed by the discriminator due to inaccuracies
in tuning is passed through the filter (Rs0, Rs55 Cso0 and R1s) to
remove audio components. It is then used to control the bias on the
AFC tube (V5). The AFC tube (V5) is coupled directly to the master
oscillator tube (V 4). A negative voltage applied to the grid of the AFC
tube (Vs) increases the frequency of the master oscillator tube (V 4).
This increase in frequency will automatically compensate for the
mis-tuning which caused the negative voltage to appear at the dis-
criminator, and will minimize the effect of mis-tuning. A positive
voltage will decrease the frequency of the oscillator and will likewise
automatically compensate for the mis-tuning which caused the posi-
tive voltage to appear at the discriminator. The AFC will minimize
the effect of a tuning error up to about one quarter of a channel
on the dial.
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The audio voltage developed by the discriminator due to the fre-
quency modulation of the received signal is coupled to the amplifier
portion of the discriminator and a-f power amplifier tube Vs
through Rso0, Ces, and the volume control (Rs:). The paddingre-
sistor (R 52), connected to the low end of the volume control (Rs1),
always keeps the receiver audio output audible regardless of volume
control setting. The variable contact arm of the volume control (R 5 1)
is connected directly to the control grid of a-f power amplifier tube
V 15. Bias for the a-f power amplifier tube (V 15) is obtained by tap-
ping a portion of the rectified grid voltage developed at the oscillator
grid of the 2nd mixer and crystal oscillator tube (V 10). This voltage
is obtained at the junction of grid resistors R3s and R 37, filtered
at this point by capacitor Css, and passed through series re-
sistors R35 and R7o, filter resistor R71, padding resistor Rs2, and
volume control Rs1 to the control grid of a-f power amplifier tube
(V 15). The audio signal from the discriminator is amplified by the a-f
power amplifier tube (V 15) and is coupled to the phone jacks (J zand
J 3) through the output transformer (T sB). The output transformer
is designed to work with either one or two phone units of 250 ohms
impedance each (Handset TS-15-(*) and one Headset HS-30-(*) with
Cord CD-874). Switch SW 1, part of Jack J 2, is operated by the phone
plug. The switch SW 1is connected in series with the on-off (filament)
switch SW:2 (on the volume control) to protect Battery BA-70 from
being discharged should switch SW 2 be left on when set is not in use.

The output of the discriminator is coupled through the high pass
filter consisting of Cs9, R5s, Co0o and Rs9 to the squelch circuit. A
high pass filter is used so that the squelch circuit will be operated by
noise, but not by voice frequencies. A characteristic of FM reception
is the reduction of noise when a signal (however weak) is received.
This characteristic is used to control the squelch circuits. When noise
is present, the squelch circuit turns off the a-f amplifier tube (V 15) by
imposing a high negative bias on the grid. When a signal is received,
the noise is reduced and the squelch circuit turns on the a-f power
amplifier tube (V 15) by restoring its grid to normal bias.

Noise voltages from the discriminator are filtered and applied
to the grid of the noise amplifier-rectifier tube (V 16). The noise is am-
plified in the pentode section of V 16 and coupled to the diode section
of V1e by Co2. The amplified noise is rectified by the diode of Vis
and the rectified (d-c) voltage appears across Res1. This negative
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voltage is balanced by an adjustable positive voltage and applied to
the grid of the d-c amplifier tube (V 17). The positive voltage is ad-
justable by means of the squelch control (Rss), and is obtained by
bleeding 90 volts through Rss, Res and Re7 to ground. The nega-
tive rectified voltage is applied to the grid of the d-c amplifier (V 17)
through Res and the positive balancing voltage through Rea.
Capacitor Cos filters these two voltages. When the voltage applied
to the grid of V17 is negative, the plate current is very low. When
this grid voltageisless negative, more plate current flows. The voltage
at the plate then decreases because of the increased plate current flow-
ing through Resand R e9. The plate of R 17 is connected directly to the
screen of the squelch oscillator-rectifier tube (V 1s) so that an increase
of plate current in V17 reduces the screen voltage of Vis and a
decrease in plate current in V 17 increases the screen voltage of V1s.
The variation of the screen voltage of Vi1s is used to start and stop
oscillations in V1s. The oscillator-rectifier tube V1s and its asso-
ciated transformer (T 4) oscillates at about 400 kilocycles. The output
of Vs is coupled to the dlode section of Vis by Cos. The diode
section rectifies the output of the oscillator and the rectified voltage
appears across Rzo, R35 and Rss to ground. This rectified voltage
is applied to the grid of the a-f power amplifier tube (V 15) through
R71, Rs2 and the volume control (Rs:), biasing the a-f power
amplifier (V15) beyond cut-off so that it cannot amplify and the
noise cannot be heard in the headphones. When the oscillator-
rectifier tube (V 1s) is not oscillating, no rectified voltage is present
in the diode section of V 18 and the grid of V 15 is restored to normal
bias and amplifies in a normal manner.

Here’s how the Squelch works:
When no signal is being recetved:
Noise from the discriminator is amplified and rectified by V 1s.

The rectified voltage from V 16 causes low plate current in V17,
and high screen voltage on V 1s.

V 1s oscillates and places a high bias on V 15 preventing noise from
being heard in the headphones.
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When a signal is received:
The noise is reduced.
The rectified voltage from V 16 is lower.
The grid bias on V 17 is less negative.
V 17 plate current is higher.
The screen voltage of V 13 is lower.
V 13 stops oscillating.
No voltage is applied to V15, and V 15 amplifies normally.

Throughout the receiver, filament circuits, +B feeder circuits,
grid circuits and meter circuits are suitably filtered and decoupled
by r-f chokes, resistors and by-pass capacitors.

Provision is made for calibration of the set by means of a crystal
- oscillator which is part of the transmitter.

16. Transmitter.

The transmitter is frequency modulated and transmits over the
frequency range of 40.0-48.0 megacycles. The transmitter automatic-
ally transmits on the same frequency that the receiver receives.
When transmitting the receiver AFC tube (Vs), the receiver master
oscillator (V) and the receiver doubler (V3) are used as transmitter
modulator, oscillator and doubler. In addition, a 4.3 megacycle crystal
oscillator is mixed with the doubler output to obtain the desired fre-
quency. The power amplifier is driven directly by the mixer and de-
livers approximately 0.5 watt to the antenna. Harmonics of the 4.3
megacycle crystal oscillator are used as reference frequencies for cali-
bration purposes.

With the set in the transmit position the following five tubes are
used, stage by stage.

1. Reactance modulator stage using tube (V) 1L4.

2. Master oscillator stage using tube (V4) 1T4/VT-173.
3. Doubler stage using tube (V3) 1T4/VT-173.
4

. Transmitter crystal oscillator and mixer stage using tube
(V2) 3A4.

5. Transmitter r-f power amplifier stage using tube (V1) 3A4.
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Pressing the switch in Handset TS-15-A turns on the filaments of
the transmitter r-f power amplifier tube (Vi) and the transmitter
crystal oscillator and mixer tube (V2) and energizes the microphone
circuit.

The microphone is energized by the 414 volt filament supply
through resistor R21. Speaking into the microphone produces an
audio frequency voltage in the microphone circuit. This voltage is
coupled to the grid of the reactance modulator tube (Vs) by the
microphone transformer (TsA). The grid circuit of the reactance
modulator (V) is completed through R1s, Rs5 Rs0, R4s, coil Ls
and Rs3 to ground. The reactance modulator tube (V) is coupled
directly to the master oscillator tube (V 4).

The frequency of the master oscillator (V4) will vary in accord-
ance with the audio voltage impressed on the grid of the reactance
modulator (Vs). Frequency modulation of the oscillator is thus
obtained. The normal frequency of the master oscillator (V 4) is con-
trolled by the tank circuit consisting of master oscillator transformer
T 2 and variable capacitor Ce¢H. The rectified grid voltage developed
by the master oscillator tube (V 4) may be measured at pin No. 1 of
the metering socket.

The output of the master oscillator (V4) is coupled to the grid
of the doubler stage through capacitor C21. The second harmonic
of the master oscillator is selected in the output of the doubler tube
(V 3) by the plate circuit consisting of transformer T 1 and variable
capacitor CeF.

The output of the doubler is coupled to the grid of transmitter
crystal oscillator and mixer tube (V2) by capacitor C1s and crystal
XTAL..

The control grid and screen grid of transmitter crystal oscillator
and mixer tube (V 2) comprises a triode crystal oscillator. The screen
grid is tuned by L s to the frequency of crystal XTAL 1 in the grid
circuit. The rectified voltage in the grid circuit is measured at pin
No. 4 of the metering socket. The oscillator generates a crystal
controlled frequency of 4.3 megacycles (4300 kilocycles). The trans-
mitter crystal oscillator and mixer tube (V 2) combines the output of
doubler tube V 3 (35.7 to 43.7 megacycles) with the crystal controlled
4.3 megacycle signal. The output is tuned to the sum of these two
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frequencies (40.0 to 48.0 megacycles) by the transmitter mixer plate
coil L2 and variable capacitor CeD. By adding the 4.3 megacycle
crystal controlled frequency to the doubler output frequency, the
receiver and the transmitter frequencies are automatically made the
same for any channel setting on the dial.

The output of the transmitter crystal oscillator and mixer tube
(V2) is coupled to the grid of the transmitter r-f power amplifier tube
(V1) by capacitor Cse. The transmitter r-f power amplifier tube (V1)
operates as a class C amplifier and the rectified grid voltage can be
measured at pin No. 5 of the metering socket. The output of the trans-
mitter r-f power amplifier tube (V1) is tuned by the tank circuit
consisting of coil L 1 and variable capacitor CeB and is coupled to the
antenna by capacitor C1 from a tap on coil L 1. The coupling is
adjusted to work properly with a half wave antenna. The output is
also coupled to the receiver r-f amplifier tube (V) by capacitor Ce:.
The rectified voltage at the grid of Ve can be measured at pin No. 6
of the metering socket when transmitting. During transmissions the
receiver is operative and the presence of the 4.3 megacycle crystal
controlled signal holds the discriminator at zero voltage.

Provision is made for calibrating the radio receiver and trans-
mitter in the following manner: With the set operating as a receiver,
pressing the PRESS FOR DIAL LIGHT AND CALIB. button
turns on the pilot light and the filament of the transmitter crystal
oscillator and mixer tube (V2). The tenth and eleventh harmonics
of the 4.3. megacycle crystal oscillator are used as reference points.
Beat notes between these harmonics and the sum of the doubled
master oscillator frequency plus 4.3 megacycles are heard at 43.0
megacycles and 47.3 megacycles (channel 15 and midway between
channels 36 and 37) on the dial. These frequencies are present in the
screen grid of the transmitter crystal oscillator and mixer tube (V 2)
(which is the plate of the 4.3 megacycle crystal oscillator circuit).
The audible beat note derived from these frequencies appears across
resistor Re and is coupled to the grid of the discriminator and a-f
power amplifier tube (V 15) by capacitor C15 so that it can be heard
in the headphones.

Caution: Do not press the PRESS FOR DIAL LIGHT AND
CALIB. button when the transmitter is turned on!
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SECTION IV—-MAINTENANCE

17. Operator’s Trouble Chart.

When failure is encountered, check the items in the trouble chart
before initiating a detailed examination.

TROUBLE CHART

Trouble Probable Causes Remedy
Receiver | Power switch OFF. Turn VOLUME control to the right.
Dead See Paragraph 12 a (2).
No phone plug in PHONE No. 1 | Plug phone into PHONE No 1
jack. jack.
Squelch control advanced too far.| Adjust squelch. See Para-
graph 12 e.

Open phone plugin RELAY jack. | With no automatic relay equipment
connected to the set—no plug should
be in RELAY jack.

Set always in TRANSMIT Replace handset, PRESS-TO-TALK
position. switch defective.

Off calibration. Recalibrate. See Paragraph 12 b.
Defective handset or headset. Replace.

Dead or low Battery BA-70. Replace Battery BA-70. See Para-

graphs 19 and 14 f.

Antenna insulator shorted by Wipe off insulator.
water or dirt.

Antenna touching metallic mate- | Keep antenna clear.
rial or wet foliage.

Defective or burned out tube. Replace. See Paragraph 20.

Defect in squelch circuit. Turn squelch off.
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TROUBLE CHART—(Continued)

Trouble Probable Causes Remedy
Weak Receiver not tuned properly. Reset dial. See Paragraph 12 ¢. Re-
Receiver calibration may also be necessary.
See Paragraph 12 b.
Off calibration. Recalibrate. See Paragraph 12 b.
Weak Battery BA-70. Replace Battery BA-70. See Para-
graphs 19 and 14 f.
Antenna AN-130-A used without | Check ground connection or re-
ground connection. place. See Paragraph 9 a.
Antenna insulation shorted by | Wipe off insulator.
water or dirt.
Defective antenna. Replace antenna.
Antenna touching metallic mate- | Keep antenna clear.
rial or wet follage.
Out of range of transmitter. Move closer to transmitter
Defective Handset TS-15-A or Replace.
Headset HS-30-(*).
Poor location. Change locations. See Paragraph
14 d.
Defective or burned out tube. Renlace tube. See Paragraph 20.
Misalignment of receiver Align receiver. See Paragraph 22.
Trans- Power switch OFF. Turn VOLUME control to theright.
mitter See Paragraph 12 a (2).
dead

No phone plug in PHONE No. 1
jack.

Defective PRESS-TO-TALK
switch to handset.

Defective handset.
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TROUBLE CHART—(Continued)
Trouble Probable Causes Remedy
Trans- | Antenna AN-130-A used without | Check ground connection or replace.
mitter | ground connection. See Paragraph 9 a.
dead
(Con- Defective or broken antenna. Replace.
tinued)
Off calibration. Recalibrate. See Paragraph 12 b.
Antenna insulator shorted by Wipe off insulator.
water or dirt.
Antenna touching metallic mate- | Keep antenna clear.
rial or wet foliage.
Dead or low Battery BA-70. Replace Battery BA-70. See Para-
graphs 19 and 14 f.
Defective or burned out tube. Replace. See Paragraph 20.
Misalignment of transmitter. Realign transmitter. See Paragraph
22,
Trans- Off calibration. Recalibrate. See Paragraph 12 b.
mitter
weak. Antenna insulator shorted by Wipe off insulator.
water or dirt.
Antenna touching metallic mate- | Keep antenna clear.
rial or wet foliage.
Low Battery BA-70. Replace Battery BA-70. See Para-
graphs 19 and 14 f.
Weak Tube. Replace tube.
Defective or broken antenna. Replace.
Antenna AN-130-A used without | Check ground connection or re-
ground connection. place. See Paragraph 9 a
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18. Battery Replacement.
a. Turn the set upside down and place on bench or ground.
b. Unsnap the two bottom back pad straps from Pad M-391-A.

¢. Unhook Harness ST-54-A from the middle hole of the belt
carrier bracket.

d. Release Case CS-128-A by un-snapping the six lower clip
catches. Case CS-128-A can now be lifted off.

e. Remove the old battery by unbuckling the battery retainer
straps and remove power cable plug from battery.

f. Support the new battery (Battery BA-70) on Case CS-128-A,
as shown in Figure 11, and plug the rubber covered power cable plug
into battery socket.

g. Lift Battery BA-70 with power cable attached, and gently
lay upside down on the bottom of inverted chassis case. The battery
cable must lie between the battery and the chassis case in one large
loop, as shown in Figure 12. The battery must be centered and aligned
with chassis case and care must be taken to avoid damage to the
flange and gasket or the chassis case. Fasten securely with the two
battery retainer straps, as shown in Figure 12.

h. Lift Radio Receiver and Transmitter BC-1000-A, with bat-
tery attached, and lower battery gently into Case CS-128-A, as shown
in Figure 13.

7. Fasten Case CS-128-A to chassis case with the six clip catches.
j. Reassemble Pad M-391-A and Harness ST-54-A.

Battery replacement is now completed.

19. Servicing.

Be careful in maintaining and servicing this equipment. Oper-
ating personnel will make only such repairs or replacements as are
indicated in Paragraphs 17, 18, 20, and 21. Servicing and re-
pair is authorized only by competent personnel supplied with ade-
quate tools and instruments. An inexperienced operator, in attempt-
ing to locate and repair troubles which a competent man could ser-
vice in a few moments, may damage the equipment to such an extent
as to require shipment to a depot for repair. This applies particu-
larly to indiscriminate tube replacement and alignment.
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20. Tube Replacement.

a. Remove Radio Receiver and Transmitter BC-1000-A from
the chassis case by unfastening the six upper clip catches. The chassis
can now be lifted out of the case.

b. To supply power to the set for test purposes while out of the
case, plug the chassis directly into the battery receptacle, as shown
in Figure 17.

c. Burned out tubes can be located by following instructions
in Burned Out Tube Location Chart in this paragraph. It is not
necessary, nor ts it recommended that any but the defective tubes
be replaced. If the defect cannot be located as a burned out or broken
tube, as indicated by the tests in the chart, don’t attempt further
analysis unless complete test equipment is available. When replac-
ing tubes, make sure that the proper type of tube is used. Check
this by reading the type number of the tube removed from the socket,
and also by comparing the new tube with the tube number stamped
on the chassis. (Tube layout is shown in Figure 18).

To remove a tube shield, press down on shield, twist slightly to
the left and lift it off. To replace a tube shield, place shield over tube,
line up the slots, press the tube shield down and twist to the right
to lock it in place. The tube shields must be replaced because they
are used to hold the tubes in their sockets.

d. Burned Out Tube Location Chart.

The following chart has been prepared to assist the repairman to
find burned out tubes in the set, without removing and checking of
the tubes.

(1) First determine that Battery BA-70 is good. (See Paragraph
14 f).

(2) Plug in a good Handset TS-15-A and turn volume control
power switch on. Connect Antenna A-28 (Phantom) to the antenna

terminal. AN-130-A or AN-131-A may also be used in place of the
phantom antenna.

(3) Turn squelch control off (to the extreme left).

(4) Where a voltage indication is to be obtained, use an electric-
eye indicator or a vacuum tube voltmeter, connected between set
chassis and metering socket pin terminals as indicated in chart below.
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(5) Check the appearance of the tubes without removing tube
shields. A milky appearance indicates that the glass is cracked. Re-
place any that have a milky appearance.

(6) If the set still does not operate, perform the following tests
in the exact order listed. Failure to perform the tests in proper order
will give erroneous results. Perform each test and if an okay indica-
tion is not obtained, proceed to the next test. If an okay indication
is not obtained, change the tubes, one at a time, which are listed
for the particular test. If the okay indication is then obtained, pro-
ceed with the next test. If changing tubes does not give an okay
indication, the defect is not caused by tube failure. Analysis of the
set with complete equipment will then be necessary.

BURNED OUT TUBE LOCATION CHART

Following Tube |Melering
Test Filaments Socket

No. | OK if Indica- | Connec- Press the Following OK Indication
tion is Obtained | tion Obtained
1 | V4,Vs5, Vs 1 Voltage indication

(on 6-volt scale).

2 | V2 (also dial 4 PRESSF bR DIAL LIGHT| Dial light lights dim-
light). AND CALIB. button. ly. Voltage indication
(on 30-volt scale).

3 | Vi 4 Handset transmit switch Voltage indication
(on 30-volt scale).

4 | Vi11,Vi2, V3 5 Handset transmit switch. | Voltage indication
(on 30-volt scale).

5 | Vg, Vio, V14 2 PRESSFOR DIAL LIGHT)| Voltage indication

AND CALIB. button. (on 30-volt scale).

6 | V7, Vis. 3 PRESSFOR DIAL LIGHT| Voltage indication
AND CALIB. button. (on 30-volt scale).

7 | Ve, Vis. — PRESSFOR DIAL LIGHT| Hear signal at either
AND CALIB. button. one of calibration

marks.
8 | Vis, V17, — Turn SQUELCH control on
Vis. and advance to the right.

Tubes OK if noise disap-
pears.
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21. Dial Light Replacement.

a. Remove the Radio Receiver and Transmitter BC-1000-A
chassis from the chassis case by unfastening the six upper clip catches
The chassis can now be lifted out of the case.

b. Remove the dial light socket and bulb from the dial light
bracket. The socket is removed from the dial light bracket by pull-
ing it straight up.

c. Remove defective bulb and replace with a Mazda #47 bulb.
(6-8 volts, 0.15 ampere, bayonet base). The bulb is held in the sock-
et by means of pins, which engage bayonet slots in the socket. To
remove, push bulb into socket and turn to the left; to replace, push
bulb into socket and turn to the right to lock bulb in place.

d. Replace the dial light socket with bulb on the dial light
bracket.

22. Alignment.
a. Equipment Required.

(1) Maintenance Equipment ME-40-(*) and Maintenance Kit
ME-53 (less replacement batteries for the Radio Set) contained in
chest CH-165 or:

(2) Direct current vacuum tube voltmeter (VTVM) for measuring

voltages at the metering socket in Radio Receiver and Transmitter
BC-1000-A:

(a) Battery operated electronic voltohmmeter: Voltohmmeter
1-107-A or B (powered by plugging into one Battery BA-40) or:

(b)) A-C operated electronic voltohmmeter: When only this
type of instrument is available a source of 110 to 120 volts 60 cycle
alternating current can be provided by connecting a 6 volt d-c to
110-120 volt a-c inverter to a 6-volt battery installed as follows:

Connect the inverter clip leads to a 6-volt storage battery.
Plug the a-c inverter into the receptacle on the inverter.

CAUTION: NEVER USE MORE THAN 6 VOLTS TO SUPPLY
THESE INVERTERS.
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The common lead of the meter is connected to the chassis of Radio
Receiver and Transmitter BC-1000-A; the voltage lead is connected
to the desired pin of the metering socket, as indicated in paragraph
22b.

(3) Any signal generator capable of being accurately adjusted to
4.3 megacycles at an output of 5 microvolts or less, and of holding
its calibration over a reasonable period of time.

or: Frequency Meter SCR-211-(*), tuned to 4.3 megacycles,
may be used.

(4) A small non-metallic screw-driver for making coil and trimmer
adjustments.

(5) A 34 inch wrench for locking and unlocking coil adjustments.

(6) Antenna A-28 (Phantom) for adjusting the transmitter.

b. Metering Socket.

A metering socket is provided on the chassis of radio set for
metering the various circuits for alignment and test purposes. The
pin jacks on this socket are numbered from 1 to 8 and are connected
to the various parts of the circuit, so that when the common lead
on the vacuum tube voltmeter is connected to the chassis of the set
or to the pin jack #8 of the metering socket and the voltage probe of
the vacuum tube voltmeter is inserted into the pin jack indicated in
the following table, the corresponding voltage is indicated on the
vacuum tube voltmeter.

Pin jack #1—Master oscillator grid voltage.

Pin jack #2—1st limiter grid voltage.

Pin jack #3—2nd limiter grid voltage.

Pin jack #4—Transmitter mixer grid voltage.

Pin jack #5—Transmitter r-f power amplifier grid voltage.
Pin jack #6—Receiver r-f amplifier grid.

Pin jack #7—Discriminator output voltage.
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Pin jack #8—Ground.

c. Preliminary.

(1) Connect a fresh Battery BA-70 to the radio chassis. The chassis
may be plugged directly into Battery BA-70, as shown in Figure 17.

(2) Connect Handset TS-15-A to the MIC. and PHONE No. 1
jacks on the set front panel.

(3) Turn on the 4.3 megacycle signal generator and allow it to
warm up for at least 15 minutes.

(4) Turn the set on by means of the VOLUME control knob. Allow
the set to warm up for at least ten minutes.

(5) Loosen the adjustment locknuts on coils L3, L5-1, L5-2, Ls5-3,
Le-1, Le6-2, Le-3, L7 and Ls. (See Figure 19 for all adjustment
locations.) Loosen just enough to allow adjustment of screw.

d. To Align Radio Receiver and Transmitter BC-1000-A, Perform
the Following Operations In Order Listed.

(See Figure 19 and 20 for all adjustment locations.)
(1) Align the 4.3 megacycle crystal oscillator:
Insert the VIVM probe into pin jack #4 of the metering socket.

Press the PRESS FOR DIAL LIGHT & CALIB. button on the set
front panel and adjust L3 for maximum deflection on the VTVM.
This voltage should be at least —20 volts.

(2) Align the discriminalor and 2nd Limiter:

Insert the VIVM probe into #7 jack of the metering socket.
Press the PRESS FOR DIAL LIGHT & CALIB. button and adjust
L s so that the VTVM reads approximately plus (+) 0.5 volt. Next
adjust L7 for maximum reading. Finally readjust Ls until VITVM
reads 0.

(3) Align the i-f amplifiers and receiver mixers:

(a) Loosely couple the 4.3 megacycles signal generator to the 1st
mixer tube V7. This can be done by placing a wire from the generator
near the 1st mixer tube V7. If greater coupling is necessary, connect
directly to the grid (pin #6) through a small capacitor. (See Figure
20.) Insert the VTVM probe into pin jack #7 of the metering socket,
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(8) Align doubler:

Connect the phantom Antenna A-28, Antenna AN-130-A or
AN-131-A to the antenna terminal of the set. Set dial to Channel 39
for steps 8, 9 and 10. Insert VTVM probe into pin jack No. 5 of the
metering socket. Press the transmit switch on the handset and very
quickly adjust trimmer C6E for maximum indication on VITVM.

(9) Align transmitter mixer:

With the VITVM connected as in above paragraph, press the
transmit switch on the handset and very quickly adjust trimmer CsC
for maximum indication on VTVM. This voltage should be at least
—10 volts.

(10) Align transmatter r-f power amplifier:
Press the transmit button on the handset and adjust trimmer
CeA for maximum voltage at pin jack No. 6 of the metering socket.
This voltage should be at least —25 volts.

(11) Align receiver r-f amplifier:
Insert the VITVM probe into the #2 pin jack on the metering
socket. Attach Antenna AN-130-A to set and connect the antenna
ground lead to the GROUND FOR SHORT ANTENNA on the

set front panel. Adjust trimmer C¢K for maximum reading on VTVM.
T his adjustment must be made while no signal is being received.

23. Adjustment of Replaced Coils.

Whenever coils or parts associated with coils are replaced, it is
important that the original arrangement be preserved. Make all lead
lengths and positions of leads and parts as nearly the same as before
replacement.

Whenever coil L1, L 2, L 4 or Transformer T 1isreplaced or repaired,
it will be necessary to adjust the inductance of the coil to provide
correct tracking. The top turn on the replacement coils is left un-
cemented purposely so that coil inductance may be adjusted after
installation in the set. This turn is cemented down by the repairman
after inductance adjustment is made.

a. Cotl inductance Adjustment:

(1) The set should first be aligned as described in Paragraph 22.
Make signal generator, VITVM, and phantom antenna connections
as described in Paragraph 22.

(2) Turn dial to Channel 2.

(3) To determine if more or less inductance is required, use the
trimmer capacitor shunting the replaced coil.
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For 1 Use VTVM at Meter Conditions
Coil Trimmer | Socket Pin Jack No.
L. CeA 6 Transmit
L: CeC 5 Transmit
Ls Cek 2 Receive (no signal)
T CeE 5 Transmit

(4) Before removing trimmer, mark the position of the rotor. Adjust
the trimmer for maximum deflection of the VIVM. If trimmer ca-
pacity has to be increased, more inductance is required; if trimmer
capacity has to be decreased, less inductance is required.

(5) Coil inductance is increased by moving top turn nearer to coil;
and decreased by moving top turn away from coil. Adjust coil in-
ductance as described until output indication is maximum, when trim-
mer is al original selling.

(6) Turn dial back to Channel 39 and re-trim for maximum.

(7) Repeat steps 4, 5 and 6 until difference between trimmer setting
at Channel 39 and Channel 1 is zero, or nearly so.

(8) Cement the top turn of the replaced coil in position.

IMPORTANT—In making above adjustments, do nolt move any
other trimmer than the one indicated in the above table.

24. Replacement of Oscillator Coil T 2.

The replacement of the oscillator coil T 2 requires a very careful
and accurate adjustment of the oscillator circuit inductance. When
this adjustment is correct, the same calibration will hold for both of
the two calibration marks on the dial. To make this adjustment, pro-
ceed as follows after replacing the coil.

a. Adjust indicator line to the center of the window.

b. Set the calibration marks between Channels 36 and 37 directly
under the indicator line.
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c. Press the PRESS FOR DIAL LIGHT AND CALIB. button
and adjust trimmer CeG for zero beat in the headphones.

d. Turn dial to the calibrate mark at Channel 15 and locate the
zero beat by tuning dial back and forth until zero beat is obtained.
If the indicator line is on the lower channel side of the calibrate mark,
the circuit inductance must be increased. If the indicator is on the

higher channel side of the calibrate mark, the circuit inductance must
be decreased.

e. The inductance is adjusted by lengthening or shortening the
connection between the gang condenser section C G and the oscillator
coil. A solid bare wire connects the oscillator coil T2 to the plate
terminal (No. 2 pin) of the master oscillator tube (V1) socket. The
lead from the trimmer CeG is connected to this wire. The point at
which this connection is made controls the circuit inductance of the
oscillator circuit. Unsoldering and moving this point of connection
closer to the tube socket will increase the inductance.

f. This point of connection should be adjusted so that the trimmer
C G can be adjusted for the calibrate mark between Channels 36 and
37 and the zero beat will be heard at Channel 15 calibrate mark when
the mark is directly under the indicator line.

25. Crystal Replacement.

CRYSTAL REPLACEMENT SHOULD ONLY BE MADE IF
CRYSTAL IS DEFINITELY KNOWN TO BE BAD.

If the 6,815 kilocycle crystal (XTAL 2) is replaced, it will be nec-
essary to realign the discriminator. See Paragraph 22 d (2).

If the 4,300 kilocycle crystal (XTAL ) is replaced, the absolute
calibration accuracy of the set may be impaired because the calibra-
tion points at Channel 15 and between Channels 36 and 37 are hand
calibrated to the harmonics of the crystal which was originally issued
with the sel. The error caused by changing this crystal, however, will
not seriously impair the normal use of the set.
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26. Normal Voltage and Resistance Readings.

The tube socket layout diagrams showing voltages and resistance
to ground (Figures 21 and 23), are furnished for the information and
guidance of servicing personnel. In addition, terminal strip layout
diagrams showing voltages and resistances to ground are shown in
Figures 22 and 24. The values are approximate and will vary slightly
with different units and different measuring equipment. The voltage
readings represent those to be found in normal operation; the resist-
ance values represent measurements to ground with Battery BA-70
disconnected.

The use of this data, combined with a logical circuit analysis, will
usually disclose the source of trouble, should improper performance
be encountered.

There is no substitute for patience, common sense and thorough-
ness in overcoming any trouble-shooting problem. In general, the
first step is to locate the region where the trouble exists. Next deter-
mine the circuit at fault within this region; and finally by pains-
taking use of a test meter, a logical process of elimination will lead
to the part causing the trouble.

SECTION V—SUPPLEMENTARY DATA

27. Parts Location Details.

Figures 25, 26, 27, 28, 31, 32 and 33 have been prepared to assist
in locating and replacement of mechanical and electrical parts. The
reference numbers tie in with the reference numbers in the Tabular
List of Replaceable Parts (Paragraph 28).
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Figure 23. Radio Receiver and Transmitter BC-1000-A, Chassis Tube Socket Resist-

ance Diagram.
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Figure 24. Radio Receiver and Transrlrjlitter BC-1000-A, Terminal Board Resistance
iagram.
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Figure 29, Outline Dimensional Detail.
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Figure 30. Battery Cable Wiring Diagram.
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Showing Location of Resistors and Chokes
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Figure 32. Radio Receiver and Transmitter BC-1000-A, Pictorial Wiring Diagram,
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Figure 33. Radio Receiver and Transmitter BC-1000-A, Pictorial Wiring Diagram,
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29

AMERICAN WAR STANDARD 6-DOT COLOR CODE CHART
For Capacitors (Molded Mica)

——] MANUF NaME © |
L
6 5 4
DOTS
1st Dot |2nd Dot{3rd Dot| 4th Dot 5th Dot | 6th Dot
Color Ist 2nd 3rd Decimal Toler- | Charac-
Digit | Digit | Digit Multiplier ance | leristics
Black 0 0 0 1| =209 | *A
Brown 1 1 1 10 B
Red 2 2 2 100 | = 29, C
Orange 3 3 3 1,000 D
Yellow 4 4 4 10,000 E
Green 5 5 5 100,000 F
Blue 6 6 6 1,000,000 G
Violet 7 7 7 10,000,000
Gray 8 8 8 100,000,000
White 9 9 9 [1,000,000,000
Gold 0.1 | = 59
Silver 0.01 | =109,

*A—Ordinary Mica By-pass.
B—Same as A—Low Loss Case.
C—By-pass or Silver Mica Capacitor (=200 parts/Million/C)
D—Silver Mica Capacitor (=100 Parts/Million/C)

E—Silver Mica Capacitor (0 to 4100 Parts/Million/C)

F—Silver Mica Capacitor (0 to +50 Parts/Million/C)
G—Silver Mica Capacitor (0 to —50 parts/Million/C)
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29

RMA STANDARD 6-DOT COLOR CODE CHART
For Capacitors (Molded Mica)

MANUF. NAME

—— —
e
PRy
DOITS

1st Dot |2nd Dot|3rd Dot| 4th Dot 5th Dot | 6th Dot
O\ pigit | Die | Digit | Muitipiier | anee | Vollage
Black 0 0 0 1
Brown 1 1 1 10 19, 100v.
Red 2 2 2 100 29, 200v.
Orange 3 3 3 1,000 3% 300v.
Yellow 4 4 4 10,000 49, 400v.
Green 5 5 5 100,000 5%, 500v.
Blue 6 6 6 1,000,000 6% 600v.
Violet 7 7 7 10,000,000 7% 700v.
Gray 8 8 8 100,000,000 8% 800v.
White 9 9 9 [1,000,000,000 9% 900v.
Gold 0.1 1,000v.
Silver 0.01 | 109% | 2,000v.
Body | ... | ... | ... | ..., 20%, 500v.
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COLOR CODE CHART

For Capacitors (Tubular Ceramic)

TM 11-242
29

DO'TS
TPl 2 3 4]
é | 1 | |
—édé6d =
=B
Tip 1st Dot | 2nd Dot 3rd Dot
Color | Temperature | 1Ist 2nd Decimal ——————4th Dot
Coefficient Digit Digit Multiplier | Tolerance
Black 0 0 0 1
Brown | .00003 Neg. 1 1 10 19,
Red .00008 “ 2 2 100 29
Orange | .00015 “ 3 3 1,000 3%
Yellow | .00022 4 4 10,000 49,
Green | .00033 * 5 5 100,000 5%
Blue 00047 6 6 1,000,000 6%
Violet | .00075 * 7 7 10,000,000 7%
Gray 8 8 0.1
White 9 9 0.01 | 10%
171
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29

3-DOT COLOR CODE CHART
For Capacitors

DOTS VOLTAGE NO

b0 é

voe  LFEP

T 2 3!

1 2 3
"SH.’K%EJ cgf_oor? —TOLERANGE “oors
3rd Dot
COLOR fst Dot | 2nd Dot Decimal Tolerance| Voltage
Ist Digit | 2nd Digit| Multiplier Rating

Black 0 0 1 ‘
Brown 1 1 10 19, 100v.
Red 2 2 100 29 200v.
Orange 3 3 1,000 3% 300v.
Yellow 4 4 10,000 49, 400v.
Green 5 5 100,000 5% 500v.
Blue 6 6 1,000,000 6% 600v.
Violet 7 7 10,000,000 7% 700v.
Gray 8 8 100,000,000 8% 800v.
White 9 9 1,000,000,000 9% 900v.
Gold e e 0.1 1000v.
Silver - e 0.01 109 | 2000v.
Body . R 209, *

*When no Color is indicated the Voltage Rating may be as low as 300 volts.
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[A.G. 062.11 (10-31-42)]

By Order of the Secretary of War:

G. C. MARSHALL,
Chief of Staff.

OFFICIAL:
- J. A. ULIO,

Major General,
The Adjutant General

DISTRIBUTION:

X
(For explanation of symbols, see FM 21-6)
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