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RADIO SETS SCR—210 AND SCR—245 SERIES - 1

SectioN I

GENERAL DESCRIPTION

Paragraph
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Transport S 8
Supply - S — 9
Weight and dimensions__ 10
Major components e e 11
Radio transmitter BC—223 and transmitter tuning units TU-17, TU-18,
and TU-25-A ' —— 12
Radio transmitter BC223—-A and transmitter tuning units TU-17-A or
TU-17-B, TU-18-A or TU-18-B, and TU-25-A : 13
Radio receiver BC-312__ 14
Radio receiver BC-812-C_ 15
Control box BC-321 16
Dynamotor wnit PE-H65___________________________ 17
Mast sections MS—49 to MS-53 and mast base MP-37__ : 18
Case CS-56 and boxes BX-19, BX-20, and BX—21 _________________________ 19
Covers BG—67, BG—-75, BG—76, BG—77, and BG-86, and roll BG-56
or BG-56-A - 20
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1. Purpose.—Radio sets SCR-210-A, SCR-210-B, SCR-210-C,
SCR-210-D, SCR-210-E, SCR-210-F, SCR-210-G, SCR-210-H, and
SCR-210-J; and radio sets SCR245-A, SCR-245-B, SCR-245-C,
SCR-245-D, SCR-245-E, SCR-245-F, SCR-245-G, SCR-245-H,
SCR-245-J, SCR-245-K, SCR-245-L, SCR—245-M, SCR-245-N, and
SCR-245-P, are intended primarily for installation in vehicles for the
purpose of providing intervehicular communication whether the ve-
hicles are stationary or moving. This manual explains the use of the

above sets in the following vehicles:

Radioset . Vehicle

SCR-210- .

A e Light tank M2A3.

B Medium tank M2,

Co . Light tank M2A4.

| O J Scout car M3A1.

) Light tank M1A1.

F o e Medium tank M2A1.

G Light tank M3.
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Radio set ) Vehicle

SCR~210—Continued.

) & G Medium tank M3.

J e 75-mm gun motor carriage.
SCR-245-

A eeeececaza-.| Combat car M1A1,

B - Light tank M2A3.

€ Scout car M3. -

Do Scout car T13.

) (P Medium tank M2.

F oo e Light tank M2A4,

G Scout car M3Al.

H . -| Scout car M1,

B Truck, ¥%-ton 4 by 4 command (radio).

Koo Light tank M1A1.

) U Medium tank M2Al.

M. Medium tank M3.

N e Light tank M3.

P e Scout car M2, %-ton.

a. Radio sets of the SCR-210 series are used when only radio re-
ception is required. The major component is a radio receiver of the
BC-312 series.

b. Radio sets of the SCR-245 series are used when two-way radio
communication is required. The major components are a radio
receiver of the BC-312 series, a radio transmitter of the BC—223
series, and a suitable dynamotor for the latter.

¢. These radio sets have been assigned different type numbers be-
cause of minor differences in the component parts necessary to effect
suitable installation in the particular vehicles concerned. The desig-
nations SCR-210-I, SCR-245-1, and SCR-245-0O are not used be-
cause of the possibility of confusing the suffix letters I and O with the
numbers 1 and 0 (zero).

d. The information and instructions in this manual apply equally
to all the sets listed in ¢ and b above unless a particular set is
specifically referred to by type number.

2. Power.—a. Input.—The pr1mary source of power for these sets
is the 12-volt storage battery in the vehicle. This battery is not a
radio set component. The current normally drawn from the battery
by the receivers and transmitters under various modes of operation
is given in paragraph 43a.

b. Output—The transmitters have a nominal output rating of
10 watts.
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3. Modes of transmission and reception.—a. Radio sets of the
SCR-245 series transmit and receive the following:

(1) Continuous-wave telegraph signals, abbreviated as “cw.”

(2) Tone-modulated, continuous-wave telegraph signals, abbrevi-
ated as “tone.”

(8) Voice-modulated, continuous-wave telephone signals, abbrevi-
ated as “voice.”

b. All modes of transmission given in a above may be master-
oscillator or crystal controlled.

¢. Radio sets of the SCR-210 series are designed to receive the
modes of transmission listed in & above.

4. Distance ranges.—The distance over which communication
may be established with these radio sets varies considerably according
to frequency and mode of operation, and as a result of terrestrial,
atmospheric, and electrical conditions. Approximate reliable com-
munication ranges in miles are as follows:

Ow Tone Voice
Stationary._ . _____ i 45 35 20
Moving._ - .o 25 20 15

5. Frequency ranges.—a. Receivers of these sets have a fre-
quency range of 1,500 to 18,000 kilocycles (ke).

b. The transmitters have a frequency range of 2,000 to 5,250 kilo-
cycles. This is obtained by the use of three separate tuning units of
the plug-in type, only one of which can be used at a time. The
ranges of the three units are as follows:

Transmitter tuning unit Froquetey ange in
TU-17, TU-17-A, or TU-17-B__________________________ 2, 000 to 3, 000
TU-18, TU-18-A, or TU-18-B___._ . ________ 3, 000 to 4, 500
TU=25-A oo 3, 500 to 5, 250
b
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6. Channels.—The numbers .of radio channels available under
average conditions, together with frequency separations, are as

follows:

Control....._... -- Master oscillator Crystal

Mode of 0peration. ..o oeoenooceeeeeeeeeee Cw i Tone | Voice Cw Tone | Voice
Frequency separation in kilocycles__ 20 40 40 10 20 20
Number of channels_____._____.___ 162 81 81 325 162 162

Nore.—The frequency separations indicated above are approximate and are
affected by terrestrial, atmospheric, and electrical conditions, as well as by the
distances between stations. They are generally reliable for distances between
stations of 3 miles or more. At shorter distances, greater frequency separation
of channels is required.

7. Use.—a. Using organizations.—These radio sets are employed
by organizations to which the vehicles named in paragraph 1 are
issued. '

b. Liaison.—(1) Radio sets of the SCR-245 series may be used in
two-way communication with the same set or other types of radio
sets listed in the left-hand column of figure 1, provided all sets are
within the maximum distance range of all others in the net. Figure 1
shows the frequency band of radio transmitters BC-223 and
BC-223-A, components of these radio sets, and bands of the other
types of radio sets which overlap it. Authorized frequencies which
lie within the overlapping bands may be selected for such communi-
cation.

(2) Radio sets of the SCR—245 series may be used in one-way
communication with those radio sets indicated in figure 1 as having
no transmitters, provided the latter sets are within the maximum
distance range of the former. Authorized frequencies which lie
within the overlapping bands for receiver and transmitter as shown
in the figure may be selected for such communication.

(3) Radio sets of the SCR-210 series may be used in receiving
the transmissions of other types of radio sets within the frequency
range of 1,500 to 18,000 kilocycles, provided they are located within
the maximum distance ranges of the other sets.

8. Transport.—a. Each vehicle named in paragraph 1, with the
exception of the truck, 14-ton 4 by 4 command, is prepared by the
Ordnance Department with all the necessary mounting holes and

Google




Original from

UNIVERSITY OF CALIFORNIA

Digitized by Google

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
8EYSYZEQ TON/LZ0Z/ARU dIPURY |PY//:d1Y / LIND ZT:1Z ¥1-TT-#T0Z UO pajesdausn



TM 11-272
8-12 SIGNAL CORPS

many of the fittings required for radio installation. The “ignition
system is shielded, a 12-volt, 180-ampere-hour storage battery is
installed, and a 750-watt generator is. employed in the vehicle to
maintain the charge of the battery. The 14-ton truck is similarly
prepared and equipped, but by the Quartermaster Corps. For infor-
mation relative to the installation of these sets, see paragraph 23.

b. All set components are designed for vehicular use. Where
necessary, suitable shock mountings are provided to prevent damage
from excessive shock or vibration.

9. Supply.—These sets are not stocked as complete units but are
made up from component parts which are requisitioned, stored, and
issued separately. While the Signal Corps General Catalog is con-
trolling in regard to these component parts, they are indicated in
section V for information. _

10. Weight and dimensions.—Radio sets of the SCR-245 series
weigh approximately 185 pounds. Weights and dimensions of com-
ponents of the sets of the SCR—210 and SCR-245 series are given
in detail in section V.

11. Major components.—The major components are treated
individually in paragraphs 12 to 21, inclusive. For a detailed list
of components, see section V. ‘

12. Radio transmitter BC—223 and transmitter tuning
units TU-17, TU-18, and TU-25—A.—The transmitter elements
(figs. ‘2, 3, and 4) are housed in a metal cabinet composed of a
metal front panel, top, sides, back, and bottom supported by a metal -
frame. The transmitter includes a calibration chart, pilot lamp LM-
33, and shock mounting FT-173. Any one of the transmitter tuning
units may be plugged into a compartment in the right front part of
the transmitter so that the tuning unit front panel becomes a part of
the transmitter front panel. Extensions at the corners of the bottom
plate of the transmitter cabinet have snap slide catches for securing
the cabinet to four rubber shock elements of mounting FT-173. Re-
leasing the two rear snap slide catches of this mounting permits the
cabinet to be tilted forward on hinges provided on the front shock
elements. Releasing two snap slide catches on the top of the cabinet
permits removal of the top shield and provides access to the tube
compartment. Removal of the lower back plate permits access to
other circuit elements of the transmitter. A metal pocket on the
right-side panel is provided for carrying the calibration chart. Out-
put terminals and a compartment for the input and control terminals
are located on the left side. Ventilation is provided by louvres in the
sides, back, and tube compartment shield. Rubber shock mounting

8
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Fiaurr 5.—Radio receiver BC—312, front view.
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and FU-26 and mounting FT-185 are included as parts of this
dynamotor unit. _

18. Mast sections MS—49 to MS—-53 and mast base MP-37.—
The five mast sections (fig. 10) are made of high-tensile-strength
flexible steel. Mast section MS—49 forms the top of the antenna when
all sections are used and the others follow in sequence of their type
numbers. Mast section MS-53 screws into mast base MP-37, which
is rigidly secured to the vehicle. A large helical spring in the mast
base provides additional flexibility to the antenna. The upper end
of the mast section MS—49 terminates in a blunt point. The lower

s
Mounting FT-172

J

Mounting FT-178

F16URE 10.—Miscellaneous components of radio sets of the SCR—2405 series.

end of each mast section is fitted with a serrated shank and screw
for engaging the threaded upper end of the next mast section. Ends
which are joined in assembling have enamel marks of the same color,
The body of each section is enameled black and bears the type number
at the lower end. The over-all length of the assembled antenna is
1514 feet.

19. Case CS-56 and boxes BX-19, BX-20, and BX-21.—
Case CS-56 is a metal container with a hinged top which is secured
in the closed position by two snap slide catches. This case is rigidly
fastened in the vehicle and houses one spare transmitter tuning unit.
Four lugs inside the case are engaged by the snap slide catches on the
panel of the transmitter tuning unit to secure the latter inside the
case. Boxes BX-19 and BX-20 carry spare tubes, fuses, and pilot
lamps for the receiver and spare tubes for the transmitter, respec-
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tively. Box BX-21 carries the microphone, key, and headsets when
not in use. These boxes are rigidly fastened inside the vehicle. The
metal covers of boxes BX-19 and BX-20 are secured to metal bases
by spring clips. The cover of box BX-21 is secured by a hinged hasp.

20. Covers BG-67, BG-75, BG-76, BG-77, and BG—86, and
roll BG-56 or BG—56—A.—Cover BG-67 is made of black canvas
duck and is placed over the mast base MP-37 when the antenna is
not in use. It is secured to the mast base by a leather strap fastened
at the bottom of the cover. Cover BG-75 protects the BC-312
type receiver; BG-T76, transmitter BC-223; BG-76, transmitter
BC—223-A; and BG-77, the dynamotor PE-55. Slide fasteners on
the fronts of covers BG-75, BG-76, and BG—86 can be opened to
provide access to the front panels of the receiver and the transmitter;
the flaps released by opening the slide fasteners are held back by
snap fasteners on the tops of the covers. Openings on the sides of
the latter three covers permit the entry of connecting cords to the
components within. Roll BG-56 or BG—-56-A is made of black can-
vas duck and holds two sets of five mast sections each in separate
compartments. The opening on one end and along the side is closed
by a suitable fastener.

21. Vehicular accessories.—a. A junction box is installed in
certain vehicles by the Ordnance Department to facilitate the making
of connections for the radio set. In it are mounted terminal block
TM-183 and jack JK-84-A (or JK-34) (furnished by the Signal
Corps). In installations made after September 1, 1939, junction box
TM-188, which is a combination of the above items, is standard
equipment.

b. A car terminal box is installed in each vehicle named in para-
graph 1 by the Ordnance Department, or the Quartermaster Corps
in the case of the command truck. In it are mounted a terminal block
for storage battery connections and brackets for the installation
of terminal block TM-183, when used. The terminal box is con-
nected to the junction box (when used) by conduit.

Google 16
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RADIO SETS SCR—210 AND SCR—245 SERIES 22
Section 11
EMPLOYMENT

Paragraph
Limitations_ e — 22
Installation____ _____________ e 23
Check and adjustments prior to operation____ 24
Operation in general _______________ - 5
Transmitting —_— - - 26
Recelving e o — 27
Care and adjustments______________________ ____ - 28
Storage______ S - — -— 29

22. Limitations.—These sets have the usual limitations possessed
by any radio set of the same power, mobility, and frequency range.
The distance ranges (par. 4) and the channels (par. 6) must be con-
sidered approximations which are affected by many factors, the ma-
jority of which are not controlled by the user of the set. Some of
the factors which are controllable are listed below and require
the attention of the user if the sets are to operate most effectively.

a. Distance mnge-—-(l) All other things being equal, maximum
effective distance range is maintained by—

(@) Frequent inspection of the set and correction of all defeets.
- For inspection procedure, see paragraph 34.

() Using cw in preference to tone, and either cw or tone in pref-
erence to voice.

-(¢) Aceurate adjustment of all tuning controls.

(@) Avoiding all obstructions either natural or man-made, par-
ticularly intervening eminences such as tall metal structures, and
power, telephone, and telegraph lines. The type and contour of the
ground affect the range, and a change of location to a more favorable
place will increase it.

(¢) The use of a higher and longer antenna than that normally
used with the vehicle. A wire antenna longer than the standard
mast antenna, properly installed between the mast base and a tree or
other elevated object, will serve this purpose. The best length of
wire should be determined by preliminary experlment from 30 to 50
feet will probably be found sufficient.

(2) In some situations where only very short ranges are required,
the range may be decreased and interference reduced by the removal
of one or two mast sections, provided the reduced antenna can be
properly tuned to the prescribed frequency.

(8) The transmitter has more output with master oscillator opera-
tion than with crystal control. When maximum range is desired,

Ca;éék u_%J-"'Lz ‘ 17 PRI
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and frequency stability is not the prime requisite, the first method is
preferable.

b. Channels.—All other things being equal, the most effective use
of the available number of channels is obtained by— _

(1) The action indicated in (1) (a), (), and (¢) above, par-
ticularly that in (b).

(2) Assignment of frequencies as far apart as possible to nets which
must be located close to each other on the ground.

(8) The use of crystal control in the transmitter.

23. Installation.—a. Care.—Particular care must be observed
when unpacking or handling the equipment because, when not pro-
tected by cabinets or shock mountings, it may be easily damaged.
Inspect equipment for damage when removing it from the shipping
box. If necessary, clean with brush or blower before installation.

b. Instructions—Detailed information relative to the installation
of these sets is found in installation instructions for the particular
type of vehicle concerned. These instructions are issued with the
equipment, and because of their volume and possible changes, are not
repeated in this manual. Figures 11 to 39, inclusive, show the
schematic and cording diagrams of the various radio sets of the
SCR-210 and SCR-245 series. Figures 40 to 43, inclusive, show a
typical installation in a command truck, this set being de31gnated
the SCR-245-J.

¢. Minor installation—Minor installations are made as mdlca.ted
in (1) and (2) below. All controls, knobs, switches, jacks, etc.,
identified by markings will hereafter be designated by such mark-
ings; for example, a three-position switch on the front panel of the
transmitter which has the marking CW TONE VOICE above the
three possible positions of the switch pointer will hereafter be
designated the CW TONE VOICE switch.

(1) Radio transmitter BO-223 and radio transmitter BO’—%%’—A —
(a) If necessary, place a pilot lamp LM-33 in the socket on the
bracket assembly located above the main capacitor dial on the front
panel This is accomplished by first removing the transmitter tun-
ing unit. Then the bracket assembly is released by unscrewing a
screw in the front panel about 114 inches above the index marking
for the vernier knob marked FREQUENCY CONTROL.

() Remove the tube compartment shield and insert corresponding
vacuum tubes in sockets marked with the respective vacuum tube
Signal Corps type numbers.

Go 3]C 18
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removing the top front screw and a screw in the center of the right
side, loosening a screw at the bottom rear, and then lifting off the
compartment cover. The RF OSCILLATOR tube socket is accessi-

JUNCTION BOX TM-188

4
XX

$,

X

v
a

X)

TERM. NO.  GOLOR TERM. NO.  COLOR
() SHIELDED-18 10 .
2 WHITE - 12 13
3 BLACK-I8
4 BLACK- 12 2 NATURAL-12 CD~3i4 (30"
5 GREEN-18 4 BLACK-12
6 SHIELDED- 18 [ YELLOW-20
J 7 SHIELDED-8 7 GREEN-16
8 RED-18 [} RED- 16
9 BROWN-18 10 SHIELD-18
10 BLUE-18 12 BLUE-20
] YELLOW-18
12 YELLOW-18
13 SHIELDED-18
U4 WHITE- 18
MAS
SECTION @sie. anv.
MS-49 TO O ALY ANT

RADIO RECEIVER BC-3I2-C

co-za4 @)

NOTE:

ENDS OF WIRE W-I28, AFTER
SEING GUT TO PROPER LENGTH,
SHALL BE TINNED FOR CONNECT-
NG AT BINDING POSTS AND
GROUND CONNECTIONS.

TERMNAL BOARDS 1N JUNCTION
BOK AND IN TERMINAL BOX SHALL
BE CONNECTED POINT FOR POINT.
GONNECY SHIELDS OF SHIELDED

IRE W-128
TERM NO.  COLOR
2
4 SHIELDED- 18
2 WHTE-I2
3 BLAGK-I8
4 BLACK-12
s GREEN-#
6 SHIELDED-18
ﬁ 7 SHIELDED-18
) RED-I8
9 BROWN-18
10 BLUE-18
n YELLOW-18
12 YELLOW-18
13 SHIELDED-18
e WHITE-I8

O BAT.

[

LEADS TO TERMINAL 10(SROUND)

TERMINAL BOX

D-307 A(65)

XOORXOOOOORGEINAND

X)

.’

3
XX

30

3

HEADSET HS-10

X000

SCOGOOOBAOA000N0

RS

A/
?"' v

P

ol

i

TL- 4086

F1GURE 13.—Radio set SCR-210-B, cording diagram.

ble upon loosening two screws at the top right side and lifting the
hinged cover of the compartment.

24. Check and adjustments prior to operation.—Caution:
Both the small dynamotor in the receiver and the large dynamotor
used with the transmitter generate voltages which are dangerous to

human life.

Google

22

Make sure that all their control switches are OFF and




TM 11-272
RADIO SETS SCR—210 AND SCR—245 SERIES 24

that their armatures are completely at rest before changing fuses
or touching any inside part of the equipment with the bare fingers.
If it is necessary to take voltage readings with the high-voltage sup-
ply on, make suré that your hands are dry and use well-insulated
tést prods. - x S

a. Check.—Make a detailed inspection of the mstallatlon and
equipment as prescribed in paragraph 34 and correct where necessary.

NOTE: o
ENDS OF WIRE W-128, AFTER BEING CUT TO
PROPER LENGTH, SHALL BE TINNED FOR CONNECTING
AT BINDING POSTS AND GROUND CORNECTIONS.

NIGNT
SPONSON

RADIO RECEIVER BC-312-C
MOUNTING FT- 162

CONNEGT THROUSH SECOND
FROM

AEAR

: ACKET -
€O~ 269(30") AL $OX—— - >
i
. P omive saaer

TERMNO COLOR
NATURAL-12
BLACK-I2
YELLOW-20 .
GREEN-I6
RED-16
SHIELD-18

BLUE- 20 ;@m |

Y

R RN

_ 7L-9085

Fi1GURE 14.—Radio set SCR—-210-C, cording diagram.

b. Adjustments prior to operation of transmitter BC-223.—After
making the check in @ above, adjust the filament voltage for the
transmitter as follows:

(1) On the transmitter panel, turn the TRANSMITTER OFF ON
switch to the OFF position.

(2) Remove the front panel on the box base of dynamotor unit
PE-55 (fig. 8). Remove H V ACTIVE fuse within by unscrewing
corresponding FUSE cap.
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(3) Remove the cover of terminal compartment on left side of
‘the transmitter by unscrewmg five screws on the left side of the
compartment.

(4) Connect a voltmeter (taken from test set I-56-A, or any other
voltmeter capable of indicating 8 volts direct current) to terminals
22 (8 volts) and 24 (ground) on the terminal strip within the termi-

MNAST SECTIONS
MS-49 TO MS-SI3
B6-67
-PMAST BASE MP-37
[y 7
) -, “omei, ¢ o
] © MOUNTING FT 178
Lol |- RADIO RECEIVER BC-3/2'C
e Raiid K MOUNTING FT-162
l ALY 200 Aerh
oty |
g
Q-nr -t O”
CO-S07A
CONER 86-75 — laiad o s
COVER B6-85

HEADSET P -19
CO- 417 (569

CABINEY $¢.O-4031G-3

TNER LEADS

[——TERAWNAL BOX

X i

7L-4084
Ficurp 15.—Radio set SCR-210-D, cording diagram.

nal compartment (fig. 55). The positive lead of the voltmeter is
connected to terminal 22.

(5) Turn the TONE VOICE CW switch to the TONE position.

(6) Turn the TRANSMITTER OFF ON switch to the ON posi-
tior. The tubes will light and the dynamotor will start.

(7) Loosen the screw holding the band on the resistor marked
FIL VOLT ADJUST, in the box base of the dynamotor unit, and
move the band either way, a turn of wire at a time, until the volt-

o4
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‘RADIO SETS SCR—210 AND SCR—245 SERIES 24
NOTE:
ANTENNA AND GROUND CONNECTIONS SHALL BE
MADE WITH WIRE W-i28. MAST SECTIONS n
ENDS OF WIRE W-128, AFTER BEING CUT TO MS-49 TO MS 53

PROPER LENGTH SHALL BE TINNED FOR CONNECTING
AT BINDING POSTS AND GROUND CONNECTIONS.

=2

=

[su}
MAST BASE MP-37

e
SIG. ANT.
HEADSET HS-8

__o
ALT. ANT.

RADIO RECEIVER BC-312-C

41[———0_2

FRTITIIIITI DTN
—— m—
ETARTTITOIIN] L

Ils{nm COLOR

0  BLACK

13 WHITE
2 NATURAL-12
4  'BLACK-I2
6.  YELLOW-20
7 GREEN-16
8  RED-16
10 SHIELO-18
12 - BLUE-20
2
4

12ve

TERMINAL BOX

TO BATTERY 7L -4083
Fiauen 16.—Radio set SCR-210-E, cording diagram.
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meter reads exactly 8 volts. Tighten the screw and make another
reading to be certain that the band has not shifted.

(8) Turn the TRANSMITTER ON OFF switch to OFF.

(9) Replace the H V ACTIVE FUSE, the front panel on the box
base of the dynamotor unit, and the cover of the terminal compart-
ment on the transmitter.

MAST SEGTIONS -
MS~49 TO MS-53
© %06.anT. -
=0 ALT.ANT
f RADIO RECEVER BC-312-C O lemiva
- ..
MAST; BASE MP-37 ’ NEADSET HS-18
Qwp.
v L4 CD-307-A(66")

CD-314 (30°)

a3

TERM.NO. COLOR |
NATURAL- 12 &

BLACK -12
YELLOW-20
GREEN-16
RED - 16
SHIELD-18
BLUE-20

=) 4 BLACK-12 .
W) 2 WwHTE-12 NOTE
ANTENNA AND GROUND CONNECTIONS
SHALL BE MADE WITH WIRE W-I128,
ENDS OF WIRE W-i28, AFTER BEING

CUT TO PROPER LENGTH, SHALL BE TINNED
POR CONNECTING AT BINDING POSTS AND
GROUND CONNECTIONS.

CD-433 (24°)

RSowoan

JUNCTION BOX TM-188

w2t ue) J

TERMINAL
12 VOLT BOX

)

™ mrvay TL-4082
Ficurp 17.—Radio set SCR—210-F, cording diagram.

¢. Adjustment prior to operation of radio transmitter BO-223-A . —
The filament voltage of radio transmitter BC223-A is adjusted in
the same manner described in b above, except that the voltmeter is
connected between the chassis (negative) and the end of resistor 19
closest to the rear of the transmitter. Resistor 19 is located on the
back of the front panel, below and to the right of relay 33 when the
transmitter is viewed from the front.
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NOTE

ANTENNA AND GROUND CONNECTIONS SHALL BE
MADE WITH WIRE W-i28.

ENDS OF WIRE W-128, AFTER BEING CUT TO
PROPER LENGTH. SHALL BE TINNED FOR CONNECTING
AT BINDING POSTS AND GROUND CONNECTIONS

MAST BASE MP-37
0]
SIG. ANT
HEADSET HS-18

ALT ANT D"' 1

RADIO RECEIVER BC-3i2-C

08

CD-420(36)

fg
3
36

DRSO PGS |
M
r
r
2
N
o

TERMINAL BOX

TO BATTERY TL-408/
F1cure 18.—Radlio set SCR-210-G, cording diagram.

27

Google



TM 11-272
24 SIGNAL CORPS

MAST SECTIONS
MS-49 TO MS-53

MAST BASE MP-37

2

RADIO ln:cavsn B8C-312-C [

CD-445(12

;

14
R

ﬂ,

TERMINAL BOX

TO BATTERY TL-9080
Ficure 19.—Radio set SCR—-210-H, cording diagram.
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d. Special adjustments—When necessary, special adjustments are
made as prescribed in paragraph 36.

25. Operation in general.—a. Interference.—(1) Interference
with reception may result from atmospheric electrical disturbances
called static or by the operation of electrical equipment in the vicinity
of the radio set. These effects may be minimized by cw operation
and the use of the crystal filter in the receiver. (See par. 275(4).)

MAST SECTIONS MS-49 TO MS-8) NOTE
ANJENNA AND GROUND CONNECTIONS SHALL BE
“Al ITH WIRE W-120.
ENDS OF WIRE W-i28, AFTER BEING CUT TO
PROPER LENGTH, SHALL BE TINNED FOR CONNECT-
ING AT BINDING POSTS AND GROUND CONNECTIONS.
MAST BASE MP-37

C0-30T-A (087

aaa

MEAOSET HS-23

co-422 (24

TAPE OTMER LEADS SEPARATELY

NATURAL-I2
= |

TERMINAL BOX L4079

F1GUuRE 20.—Radio set SCR—210-7J, cording diagram.

(2) Power lines may contribute a source of interference, particu-
larly at the higher frequencies. This type of interference cannot
be overcome without sacrificing signal strength. Avoid operation
in the vicinity of power lines.

(3) A form of interference may be generated by track-laying
vehicles called track static. This source of interference must be cured
at the source, by bonding of loose joints.
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(4) A form of interference due to improper joining of metal parts
of the vehicle may be prevented by care in' grounding the radio
equipment and carefully bonding (connecting) all metal parts-of
the vehicle together.

(5) In moving vehicles, vibration may cause thermostats in the
radio receiver BC-312 to produce noise, in which case the oscillator
compartment heaters should be turned off.

it
v

I8 0P8 EHh 0 e i e b b 00 st i a s b0 0o aerddieraereesenttursrreotersis8ber i eesensiotsr s

A o
[} RADIC RECEVER BC-312 -4 BTN L
[ FC\ MOUNTING FT-182  kcy e ! GREEN
" ADAPTER FT-I77-A M . -y -
FENCR g 2 YELLOW
NGALD. 23 BROWN
PHONES 2N ALD. Sy 24 BLACK-SHIELD
34 BUE .
20 GREEN
22 ~ BLACK
| 23 BLUE
24 -
33 RED

JUNCTION 80X
CONNECTION NO COLOR

RADIO TRANSMITTER BC-223 °
MOUNTING FT-i73

) comnecT ToceTHeR

CD-314(30")

S50 weLan o~
C
o

N
]
g

[ TPF Y YR

TO_CAR STORAGE HEADSET
BATTERY P-19

CONTRO!
80X
g BC-32!
R R R R R K R K KR R R X Ko R KR KX K R K X R XX XXX TR MICROPHONE T-17
- TL-/885

Fieure 21.—Radio sets SCR-245—-A and SCR—-245-B, cording diagram.

(6) The above forms of interference and any others, after some
experience, may be identified by characteristic noises.

b. Net operation.—(1) If net operation is prescribed, each set in
the net must be accurately tuned to the same frequency. If master
oscillator operation is used in the transmitter, frequency adjustment
is best accomplished with the aid of a frequency meter of the
SCR-211 series. T'ume all sets within the same net under substantially
the same conditions. The position and length of the antenna, the
temperature, and the battery terminal voltages must be fairly uni-
form. Avoid tuning in the immediate vicinity of buildings and metal
structures. If operation in transit is to be effected, tune sets with
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engines of the vehicles running. Lock all transmitter controls after
the net tuning operation. Where nets of more than three stations
are set up, use crystal control in the transmitter if crystals of identical
frequency are available for all transmitters.- Since no quartz crystals
are issued as part of radio sets of the SCR—245 series, sets of crystals
necessary for net operation in holders FT-171-B must be requisi-
tioned separately.

........................................................................................ P oy
(] a0 recever Bc-3i2 e l o N0
S\ MOUNTING FT~162 ey g 1 7 GREEN
' % "t.
DAPTER FT-77-A MIC '. “!C-E H PEANGE
A ey KEV J-45 - @ 2 YELLOW
PHONES 240 AUD S ¥ ﬁ\ ‘ gi BLACK-SHIELD
A OE' vy oo Y o
7 AUD,
oo =3 MICROPHONE T | 20 GREEN
-~ = - 22 . BLACK
LS A 23 -BLUE
w28 : 24 . ORANGE-SHELD
‘JF KX . 33 ug”
TERMINAL BOX (B} ] . «) 8 4 YELLOW=-NATURAL
CONNECTION NO _ COLOR ". i
s BLUE 4
[ NATURAL Y
GREE HEADSET P- RADIO TRANSMITTER BC-223
M Reo I T P19 £ MOUNTING FT-i73
9 ORANGE
10 BLACK-SHIELD E MAST SECTIONS
H BROWN MS-49 TO MS-$3
2 YELLOW
;e Eim gy
e YELLOW Be-321 o
7 GREEN ‘
3 b . P
? N & : 7
7 SHIELD
[ RED ‘\0
s, YELLOW % l
2 WHITE MICROPHONE. T-17 oy n-s?w
13 BLACK EADSET P-19 MOUNTING FT-18%
2 ) ot
TO CAR STORAGE
4 (:@2 [ T° o Tere
()]
- TL-/806

F1GURE 23.—Radio set SCR-245~C, cording diagram.

(2) If a frequency meter of the SCR-211 series is not available,
or if it becomes necessary for scattered stations of a net to change
frequency in the field, the net control station will issue the necessary
instructions by means of the proper procedure signals ZFE, meaning,
“I am shifting to transmit on ______ kilocycles,” and ZFR, meaning,
“Adjust your transmitter frequency to zero beat with mine.” The
secondary stations will tune in the net control station on the new
frequency, and then adjust their own transmitters until their signals
zero beat accurately in their receivers. During the tuning operation,
side tone signals (generated in the transmitters) will be fed to the
receivers and these will be heard regardless of the frequency adjust-
ment of the transmitters. However, the whistling sound that is char-
acteristic of the heterodyne action can readily be distinguished from
the unchanging side tone signals. (See par. 30.)
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c. Methods of opemﬁo'n.—(l) Being broad, tone transmission is
well adapted to net operation but produces more interference to
nearby radio sets than does cw transmission. Voice transmission
produces more interference than does tone transmission.

. (2) For satisfactory net operation when the radio receiver BC-312

is used, turn on the RF OSCILLATOR compartment heaters for 15
to 30 minutes prior to operation and maintain during operation.
The heaters are comtrolled by the HEATERS OFF ON switch on
the receiver front panel.

CONNECTION MO.  COLOR
[
‘7 GREEN
é 0
20 GREEN
22 BLACK
23 BLUE
24 ~SHIELD
33 RED

RADID TRANSMITTER BC- 223
MOUNTING FT-173

MAST SECTIONS
MS-49 TO M5-53
MAST BASE
MP-37

TEMMINAL BOX
p— e e ————

d

MTO CAR STORAGE
BATTERY

TL-1887

Fioure 25.—Radio set 8CR-245-D, cording diagram.

(3) So that the reeeiver will not be too selective during stand-by
periods, turn the CRYSTAL PHASING knob, which controls the
use of the crystal filter, to the OUT position.

'd. Precawtions.—(1) Controls.—QObserve care in handling controls.
Most of them are equipped with stops to limit their movement.
Forcing a control beyond its normal stop will seriously damage the
equipment. This caution applies particularly in the receiver to con-
trols marked VERNIER, CRYSTAL PHASING, and VOL. In the
transmitter, do not force the ANT IND and the ANT COUPLING
controls after they have been locked in position.

(2) Serial numbers—Radio transmitters of the BC-223 series and
all tuning units issued initially with them bear identical serial and
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order numbers for purposes of identification. Do not interchange
tuning umits of other transmitters, as the value of the calibration
charts will thereby be destroyed. On tuning units TU-25-A which
are issued separately to organizations already having radio sets of
the SCR—245 series, the spaces on the name plate for the serial number
and the Signal Corps order number are left blank. After each unit
has been calibrated in a particular transmitter, these spaces must

mp%m MAST BASE
RAD0—] c 1‘0@\ JUNGTION 80X Th-t88
RECEVER | Temy. NO. COLOR TERM. NO. GOLOR  TERW NO. COLOR
8C-32 re NATURAL- 20 SHIELDED-18
v GREEN - 20 WHITE - 12
] RED- 20 BLACK- 18
9 ORANGE * 20 BLACK- 12 0-314 (307
H ” YELLOW-14 GREEN-8
23 BROWN- 20 SHIELDED-18
2 SHELD-18 SHELDED -8
24 BLACK- 14 RED-18 "
£ BLUE - 20 m__um'
(20 GREEN-16 YELLOW-18
22 BLACK- 12 YELLOW- 18
23 BLUE-12 SMELDED-18
24 SHELD- 18 WTE- 18
24 ORANGE-12
3 RED- 16
3 NATURAL-20
¢ YELLOW-20
€0-17¢ -201036)
T0 T0 PE-88
oo
v . - 30~
RADIO TRANSMITTER BC-223 (

oM. -
DYNAMOTOR 80

T pE-33 RADIO TRANSMITTER
9C-223-A

0-190 {907 y
AN IO :‘r‘:‘b“"’l"i"":'t‘l"‘.""j’:‘l"":‘l“'.""f‘v."‘\‘ v

note
ANTENMA AND OROUND CONNECTIONS SHALL O
TERMINAL 80X MAOE WITH WIRE W- 120
ENDS OF WIRE W-120,AFTER BLWS CUT TO PROPER
LENGTH, SHALL BE TINNED FOR CONMNECTING AT
SNNG POSTS AND GROUND CONNECTIONS.
TERMMAL BOARDS I JUNCTION BOX AND 0
TERMMAL 80X SHALL BE CONMECTED POINT FOR
POMT. CONMECT SMELDS OF SHELOEO LEADS TO
TERMIMAL 10 (SROUNOED) 74- 4078

FIGURE 27.—Radio set SCR-245-E, cording diagram.

be filled in with the respective serial and order numbers of that
transmitter. If regular punches for this purpose are not available,
the numbers can be scratched in by means of a scriber or a center
punch: .

(3) Vacuwm tubes—A marked decrease in the life of the trans-
mitter vacuum tubes results from over or under voltage applied to
the filaments. Check the filament voltage frequently- and adjust, if
necessary, as prescribed in paragraph 24.
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(4) Relay contacts.—When voice transmission is:used, the micre-
phone button controls the starting-and stopping-of-transmitter dyna-
motor unit PE-55, the lighting of the tubes, and the operation of the
antenna relay. After pressing the button, do not release it until the

oo N
Cipa®

KEY J-45
CO-318 (847)
/

MAST SECTIONS Qsic. avr
MS-49 TO M5-53 0Lz ant:
RANO RECEWER BC-3/2-C

ava MICROPHONE

NONSE ANT
° 7-30-A

ono

Sw-1¢/

CO-307:A (657)
=

=

PIAST BASE NMP-37

cD-269 (307
e Tnbewour HEADSET HS~I8
AROM REAR

coLor

2 NATURAL - 12 5 BLUE- 20
4 BLACK= /18 [ NATURAL -80
(3 YELLOW-, 14 GREEN -20
7 GREEN=16 ' RED-£0
8 RED - 16 L -
0 SWELD-18 L4 SNIELD- 18
”» BLUE -20 10 -1
”
/2

[

FPL-150

4

RADIO TRANSMITTER
B8C-2R3-A

TERMINAL BoX

ADAPTER FT197 CcD-356(4879
70 RADIO TO MAST
RECEVER ™\ /~ BASE
&“ 6401 0«-
Tt caLom
20 GREEN - 16
“ -
23 BLUE - 18
24 1ELD+18
24 ORANGE -/
N REO- 16
k]
4 YELLOV- 8O
$  Cenus’ DYNAMOTOR
§ MBI UNIT PE-S$S.
2 o, d
8 -&80
2 SNELD- 18
5‘. uuc’f-z’o‘ pore
- R ANTENNA AND GROUND CONNECTIONS SHALL
C‘.‘%@;iﬂ %22%(547 BE NADE WITH WIRE Ww-148.
TERMWAL BOX ENDS OF WIRE W-128, AFTER BEING CUT TO
AS CO- PROPER LENGTH, SKALL OE TINNEDQ FOR CONNECT=
yff -C ING AT BINDING POSTS AND GROUND CONNECTIONS,

RADIO TRANSMITTER BC-223 7L-9077

Ficure 28.—Radio set SCR-245-F, cording diagram.

dynamotor has attained normal operating speed. If it is released
before then, the starting relay must break the heavy starting current,
and rapid pitting of the relay contacts results.

(5) Band change—In changing the frequency band of the receiver,
it is possible to stop the BAND CHANGE switch between two bands.
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Turn this switch until it definitely engages the desired band, as indi-

cated by the appearance of the correct scale in the FREQUENCY

window. 1
(6) Receiver power cord—Avoid undue pulling or stressing of this

cord. Disconnect the cord from the receiver before the receiver panel

7L-4076

g g
&
X 3 s
v i 1 a 0
! 18 ' 2
' il 5
T i |3 -
B ¥ E
g R g g
i — H : 5
E s f A, ®
i T )%
) o ‘ e
i R .
R IS =
g 38 it -
| S g
N A &
LR - N i k!
3 318 - ¢ i
8.0 | AP " e W T )}
ST L= — e me— 1w |
5S &8 5
fe §3 § = 3 IS
- ll'-l‘l p 1 E 4 N I: ¥
R R } 18y

and chassis assembly is removed from the cabinet. At no time apply

power to the receiver while the panel and chassis assembly is being
handled. :

(7) SEND RE( switch.—When not being used during actual trans-
mission periods, place the SEND REC switch in the REC position.
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If left in the SEND position, there is & small current drain on the
battery.

(8) Main power fuse—In order to prevent any accidental current
drain during periods when the radio set is not in use, remove the main
power fuse holder in the box base of the dynamotor unit, place it in
the bottom of the box, and replace the box cover.

AMIY AASE A7 MY,
mrxmmanmm

% forminaey, A8Q Prrmcnn A 2P

. / \ﬁmww rroe, [f"" rwvmrr/n

¥

T8l o
MAET AEY S48

privigpeie / 0

WEE i RS
MIRE 100 G ‘:' M‘Fﬂ
DYNAMOTOR Py .
MOUNTING FT 165 °
[+
=Y NeassET A

- .

TRANAITTER
0C-289-4 L -H075
F1GURE 30.—Radio set SCR-245—H, cording diagram.

26. Transmitting.—a. Controls (figs. 2, 5, and 7).—Transmis-
sion is accomplished or controlled by the proper use of the following:
Nore.—There are key and microphone jacks on the front panel of radio trans-
mitters of the BC—223 series and also on the front panel of radio receivers of
the BC-312 series. The microphone alone can also be plugged into a jack on the

control box, if one is used. The respective jacks are connected in parallel
through the cording of the sets so that the key can be used at either the trans- .
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mitter or the receiver, or the microphone at the transmitter, receiver, or control
box. This arrangement allows.great operating flexibility.

(1) Dynamotor unit PE-55.

(2) At control box BC-321:

(a) ON OFF switch.

- TRANSMITTER

ENDS OF WIRE W-i28, AFTER BEING CUT TO
PROPER LENGTH, SHALL BE TINNED FOR CONN-

ECTING AT BINDING POSTS AND GROUND

CONNECTIONS.

ANTENNA AND GROUND CONNECTIONS SMALL

BE MADE WITH WIRE w-I28.

BC-223-A

RADIO

DYNAMOTOR UNIT PE-S5

FIGURE 81.—Radio set SCR—245-7J, cording diagram.

|4 -
g g
g g

) L,
L] X}
] 3
_/ 2

(b) MIC jack and microphone T-17 connected thereto for voice
transmission.

(3) On radio receivers of the BC-312 series, KEY and MICRO
jacks and a key and microphone for cw and tone, or voice, respectively,
connected thereto.
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(4) On radio transmitter BC—223 or connected to it:
(a) An antenna (described in par. 18) connected to the ANT
terminal on the upper left-side panel.
(&) A thermocouple type, 0- to 3-ampere, radio-frequency ammeter
marked ANT CURRENT located in the upper left-hand corner of
- the front panel. This meter indicates the current output of the
transmitter.

MAST SECTIONS
MS-49 TO M3-53
©
SIG ANT
ALT ANT
MAST GASE MP-37
!
GND. j
Jv RADIO RECEVER
8C-312-C
ANTENNA AND GROUND CONNEGTIONS
oo ek S B
Pt =
CUT TO PROPER I.Egi"l. SHALL BE L- hakiad C0-438 (30

RADIO TRANSMITTER
8C-223-A

TINNED ING AT BINDING
POSTS AND GROUND CONNECTIONS.

P-150
TERMINAL NO  COLOR TERMBOAL WO.  COLOR ¥
l (no BLACK s BLUE-20
3 WHITE 6 NATURAL-20
7 GREEN-20
2 NATURAL-12 s RED-20
4 BLACK-12 9
6 0 SHELD-8
7 GREEN-16 0 BLACK-M4
8 RED-16 1 BROWN-20
0 SHELD-8 12 YELLOW-14
12 BLUE-20
2
4%

L . DYNAMOTOR UWIT
TO BATTERY co_nes o080 e TL-40022

F1GUuReE 33.—Radio set SCR—245-K, cording diagram.

(¢) A TRANSMITTER OFF ON toggle switch below the ANT
CURRENT meter.

(d) A 0- to 300-milliampere, d-c ammeter marked PLATE CUR-
RENT, below the TRANSMITTER OFF ON switch. This meter
indicates the plate current of the oscillator tube alone or the total
plate current of the transmitter tubes as controlled by switch described
in (e) below. :

(¢) An OSCIL CURRENT-TOTAL CURRENT toggle switch
located at the lower right of the PLATE CURRENT meter.
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(/) KEY and MICROPHONE jacks and a key and microphone
connected thereto. These jacks are located to the lower left of the
PLATE CURRENT meter.

(g9) A three-position switch with a pointer for'indicating TONE
VOICE CW positions, respectively. This switch is located below the
PLATE CURRENT meter. '

noTE
ANTENNA ANO GROUND CONNECTONS SALL BE KEY J-43
MADE WITH WIRE <w-i28

ENDS OF WINE W-126, AFTER BEING CUT TO
PROPER LENGTH ,SHALL BE TINNED FOR CONNECTING
AT BINOWG POSTS AND GROUND CONNECTIONS. © 30 ANy

MCROPHONE
femO ALT ANT O—0"T%s
=
RADI WVER BC-
ADIO RECE BC-32C N -y AN
200 a0 Yy Sw-1
T
v P11
w HEADSET P19
TERMNO  COLOR TERM NGO COLOR Co-314 (307
5 BLUE-20 10
¢ NATURAL-20 ' ﬁ
T GREEN-20 —_— - -
8 RED-20 2 NATURAL- 12 .
podmte |[1 RS
10 SWELD-18 T omEnie Co-433 (24%
10 BLACK-I4 e Rren-is MAST SECTIONS
fl BROWN-20 10 SMIELD-18 MS-49 TO MS-33
12 YELLOW-14 2 BLUE-20

MAST BASE MP-37

-4 BLACK-12
> (92 WHITE =12
o )

JUNCTION BOX TM-188
C0-257 (487) o L1350
P03 O
TERMINAL
80X

CO-166-A (36°)

PL 149 PLBO

DYNAMOTOR UNIT PE-SS RADIO TRANSMITTER
CD-437 (42") 8C-223-A
7L-4070

FIGURE 35.—Radio set SCR-245-L, cording diagram.

(R) A knob marked FREQUENCY CONTROL located at the
lower right center of the panel which rotates a dial within the win-
dow above the knob. The knob is marked with 100 equal divisions
on its periphery for interpolating the divisions on the dial.

(5) On transmitter tuning units TU-17 and TU-18, or TU-17-A
and TU-17-B and TU-18-B, TU-18-A, or TU-25-A : ’

(a) An antenna inductance control marked ANT IND located in
the upper left-hand corner of the tuning unit. Numbers on the panel
are used for indicating the position of the pointer of this control.
A LOCK is provided for locking this control in place.
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() An antenna inductance switch marked ANT IND SW located

to the lower left of the ANT IND control.

(¢) An antenna coupling control marked ANT COUPLING lo-
cated below the ANT IND SW switch. Numbers on the pane] are

NOTE
ANTENNA AND

ALY aovT.

o1

i
'y -

) 4 -

8  RED-20

9  ORANGE-20
10 SHALD-8
10 BLACK-M
4 BROWMN-20
2 YELLOW-i4

an
]
]
<
4

i

-

FIGURE 87.—Radio set SCR—245-M, cording diagram.

used for indicating the position of the pointer of this control.
LOCK is provided for locking this control in place.

A

(d) Crystals which are inserted in any of four numbered positions
in a compartment in the upper right-hand corner of the tuning unit.
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(e) A five-position switch marked CRYSTAL SELECTOR lo-

cated below the crystal compartment cover.

Markings 1 2 3 4 MO

above the switch pointer positions indicate the crystal selected, or
master oscillator operation in the case of MO.

(f) Four controls on the transmitter and tuning unit panels
which are accessible by use of a screw driver upon removal of screw

MAST SECTIONS
ug-49 7O

228

o
—o
ALY. ANT.
T
S
'f’ .
Sy o
NOTE:

ANTENNA AND GROUND CONNECTIONS
SHALL BE MADE WITH WIRE W-i28.

ENDS OF WIRE W-128,AFTER BEING CUT
TO PROPER LENGTH, SHALL BE TINNED FOR
CONNECTING AT BINDING POSTS AND GROUND
CONNECTIONS.

RADIO TRANSMITTER
BC-223-A

B

Il

BROWN-20
YELLOW-i4

TERMINAL BOX
@

DYNAMOTOR UNIT
PE-SS

Figrre 38.—Radio set SCR-245-N, cording diagram.

TL-4068

caps. They are marked OSC TRIMMER, PA NEUT COND, PA
TRIMMER, and TONE MOD CONTROL, respectively. These con-
trols are not normally adjusted during operation of the transmitter
but may be adjusted if necessary as prescribed in paragraph 36.

Google
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b. Procedure—The transmitter can be operated for cw, tone, or
voice transmission with crystal or master oscillator control. In all
cases adjust the transmitter initially for cw transmission. The pro-

MAST SECTIONS
MS-49 TO MS-53

RADIO RECEIVER BC-312-C

W08

.ﬂ TO BATTERY

]
E

TERMINAL BOX

NOTE
ANTENNA AND GROUND CONNECTIONS SHALL BE
MADE WITH WIRE W-i28
ENDS OF WIRE w-126, AFTER BEING CUT TO
PROPER LENGTH,SHALL BE TINNED FOR CONNECT-
ING AT BINDING POSTS AND GROUND CONNECTIONS.

€0-273(54")

7i-4067
FiGURE 39.—Radio set SCR—245-P, cording diagram.
cedure employing the master oscillator is prescribed in (1) below.
The procedure employing crystal control is prescribed in (2) below.

(1) For cw master oscillator operation—(a) Read paragraphs 24
and 25.

(6) Turn TRANSMITTER OFF ON switch to OFF position.
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(?) Move the TRANSMITTER OFF ON switch to the ON posi-
tion. The dynamotor will start and the filaments of the oscillator
and power amplifier tubes only will light.

(m) Move the OSCIL. CURRENT-TOTAL CURRENT switch
to the OSCIL CURRENT position and hold it there by means
of a short stick of wood propped under its handle.

(n) Press the key.

(o) Watch the PLATE CURRENT meter closely during this
operation. Turn the FREQUENCY CONTROL knob on both
sides of its initial setting until a sharp dip in the oscillator plate
current is indicated on the PLATE CURRENT meter. At the
point of minimum reading (bottom of dip) the oscillator is tuned
to the crystal frequency. In tuning into this dip it will be observed
that the dip- is more abrupt on one side than on the other. Tune
slightly toward the side of the less abrupt dip. If the crystal stops
oscillating (indicated by a sudden increase in total plate current),
tune farther toward the side of the less abrupt dip.

(p) Press the key several times and note if the plate-current
indication returns to the same value each time. If it does not,
retune as indicated in (o) above, but farther toward the side of the
less abrupt dip. Press the key for the next operation.

(¢) Tune the antenna to resonance and adjust the antenna cou-
pling as described for master oscillator operation.

(8) For tone operation—Having completed the procedure directed
in (1) or (2) above— - .

(a) Move TRANSMITTER ON OFF switch to the OFF posi-
tion.

(b) Place the TONE VOICE CW switch on the TONE position.

(¢) Move the TRANSMITTER ON OFF switch to the ON posi-
tion. The dynamotor will start and all the tubes will light.

(@) Press the key. At resonance, the plate current with key de-
pressed as indicated in the PLATE CURRENT meter should not
exceed 260 milliamperes.

(4) Forvoice operation—Having completed the procedure directed
in (1) or (2) above— -

(¢) Move the TRANSMITTER OFF ON switch to the OFF
position.

(6) Place the TONE VOICE CW switch on the VOICE position.

(¢) Insert the plug for the microphone in the MICROPHONE
jack on the panel of the transmitter. If the microphone plug is
inserted in the MICRO jack of the receiver of a complete radio
set SCR-245 installation, move the SEND REC switch on the re-
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ceiver panel to the SEND position. If the microphone plug is in-
serted in the MIC jack of the control hox, move the ON OFF switch
of the control box to the ON position. Nothing will happen when
this switch is moved to ON.

(d) Move the TRANSMITTER OFF ON switch to the ON
position. Nothing will happen.

(¢) Press the microphone button. The dynamoter will now start
and all transmitter tubes will light. Keep a firm grip on the micro-
phone button at all times during voice transmission, and espeeially
during the first several seconds when the tubes are warming up and
the - dynamotor is gathering speed. Intermittent snapping of the
button will cause the starting relay in the dynamotor base to chatter,
and the contacts will pit rapidly.

(f) Check the antenna tuning, without speaking into the micro-
phone.

(9) With a sustained normal voice spoken into the microphone,
the ANT CURRENT meter and the PLATE CURRENT meter
should show increases, the result of modulation. The maximum total
plate current with the sustained normal voice should not exceed 260
milliamperes.

() The transmitter can thereafter be controlled “push to talk”
by pressing the microphone button to transmit and releasing it to
receive. Do not begin talking immediately after pressing the micro-
phone button, but wait until the dynamotor comes up to full speed.
If the dynamotor cannot be heard directly, because of noise in the
vehicle, count three slowly to yourself after pressing the button, and
then talk. Hold the microphone about half an inch from the lips

and speak slowly and evenly in a normal tone. Operators wearing"

tight-fitting headsets have a tendency to shout into the microphone;
this must be avoided because it produces overmodulation and
distortion.

27. Receiving.—a. Controls—Reception is accomphshed or con-
trolled by the followmg

(1) On the receiver or connected to it—

(a) ‘A six-position switch located on the left center of the front
panel marked BAND CHANGE. Each position is marked with the
limiting frequencies in kilocycles of the band through which the re-
ceiver can be tuned. (See par. 30.) The BAND CHANGE switch
also operates a masking plate in front of the main tuning dial.

(b) A flat disk main tuning dial located in the upper left of the
front panel behind a windowed reflector and marked FREQUENCY.
The dial has seven concentric scales, the outer six of which are cali-
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brated directly in frequency. The first or inner scale is calibrated
in equal divisions from 0 to 45 for ready position reference. The
masking plate referred to in (a) above covers the frequency scales
not in active use so that only the 0 to 45 scale and that pertaining
to the frequency band selected by the BAND CHANGE switch are
in sight. ‘

(¢) Two controls on the right center of the front panel marked
FAST TUNING and VERNIER, respectively. The FAST TUN-
ING control rotates the main tuning dial at a reduction ratie of
25 to 1. The VERNIER control rotates the main tuning dial at a
reduction ratio of 90 to 1. A calibration of 100 -equal divisions
around the periphery of the VERNIER control permits interpola-
tion of the inner 0 to 45 scale of the main tuning dial. The
VERNIER control makes one complete revolution to move the main
tuning dial one graduation on the 0 to 45 scale.

(d) An antenna tuning control to the left of the main tuning dial
marked ALIGN INPUT.

(e) A crystal filter control to the right of the main tuning dial
marked CRYSTAL PHASING. An arrow on the control when
the latter is rotated to the OUT marking on the panel indicates that
the crystal filter is out of the circuit. Other positions of the arrow
indicate that the crystal filter is in the circuit.

(f) A volume control to the right of the CRYSTAL PHASING
control. It is marked VOL and has 100 equal divisions marked on
its periphery for ready position reference. An arrow marking on
the control indicates the direction of rotation for increasing volume.

(9) A two-way toggle switch marked CW OSC OFF ON located
to the right of the VOL control.

(A) A CW OSC ADJUST control located in the upper right-hand
corner of the front panel.

(¢) A three-position switch in the lower right section of the panel
marked OFF MVC AVC. When the arrow of the switch knob
points to OFF, the receiver is entirely dead. When it is moved to
MYVQC, the tubes and the dial lamps light, the small dynamotor inside
the chassis starts, and the receiver functions with manual volume
control only. When the knob is advanced to the AVC position, the
set remains in operation, but automatic volume control is also pro-
vided to supplement the manual volume control exercised by means
of the knob marked VOL.

(7) A two-way toggle switch in the lower right of the front panel
marked SEND REC.
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(%) - Two small knob controls located below the BAND CHANGE
switch, marked NOISE ADJUST and NOISE BALANCE,
respectively.

(2) A two-way toggle switch located in the right center of the
front panel, marked HEATERS OFF ON (on radlo receiver BC-312
only).

(m) Three fuse holders marked FUSE on their screw caps and
HEATERS, DYN-FIL, and SPARE, respectively, on the panel im-
mediately below Bemg identical, the fuses contained within all
three holders are interchangeable.

(n) Four terminals marked SIG ANT, NOISE ANT, and GND,
respectively, on the left-hand side of the panel and ALT SIG ANT
in the upper right-hand corner of the front panel of radio receiver
BC-312 only. In radio receiver BC-312-C the ALT SIG ANT
terminal is not provided.

(o) Five jacks marked KEY, MICRO, SPEAKER 2ND AUDIO,
PHONES 2ND AUDIO, and PHONE 1ST AUDIO, respectively,
located on the lower right edge of the front panel. These jacks are
provided for the insertion of plugs for a key, microphone, loud-
speaker, and headphones, respectively.

(p) A 14-contact socket located on the front panel. Power for
the receiver is supplied through a cord plug which is inserted into
this socket. The leads from this power socket to the interior of the
receiver are accessible upon unscrewing four screws of a protective
metal cover above the socket and removing the cover.

(¢) A shielded wire for connecting the SIG ANT or ALT SIG
ANT terminals to the antenna or to the REC terminal of the trans-
mitter when the latter is used with the receiver.

() A noise suppressor antenna, if used, is connected to the NOISE
ANT terminal.

(8) A ground wire for grounding the receiver chassis to the
chassis of the vehicle is connected to the GND termmal

(2) On the control box, if used—

() Two jacks located on the bottom marked PHONE NO. 1 and
PHONE NO. 2 in which may be inserted plugs for two headsets for
remate reception.

(b) Two controls located on the front plate marked VOLUME
CONTROL NO. 1 and NO. 2, respectively, for controlling the
volume in headphones referred to in (2) above.

b. Procedure—The receiver can be operated for cw, tone, or voice
reception. Volume level can be controlled automatically or manu-
ally. Selectivity can be controlled by the use of the crystal.
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(1) For cw reception.—(a) Read paragraphs 24 and 25.

(0) For conditions requiring above-average frequency stability,
when the radio receiver BC-312 is used, move the HEATERS OFF
ON switch to the ON position from 15 to 30 minutes prior to
operation. . .

(¢) Insert plugs for headsets P-19 in PHONES 2ND AUDIO
jack or PHONES 1ST AUDIO jack of the receiver ; in PHONE NO.
1 and/or PHONE NO. 2 jack of the control box, if used. Insert
plug for loud speaker, if used, in SPEAKER 2ND AUDIO jack.
Loudspeakers are not issued with radio sets of the SCR—210 and
SCR-245 series. However, loudspeakers LS-3, which may be requi-
sitioned separately, are useful for group training purposes.

(@) Rotate BAND CHANGE switch to the position which covers
the assigned frequency.

(¢) Move the CW OSC OFF ON switch to the ON position.

(f) Move the CRYSTAL PHASING control to the OUT
position.

(¢9) Move the SEND REC switch to the SEND position if the
receiver is used in conjunction with the transmitter.

(h) Rotate the FREQUENCY or main tuning dial by means of
the FAST TUNING control until the assigned frequency is
indicated on the dial.

(¢) Move the OFF MVC AVC control switch to the MVC posi-
tion. Receiver output volume is manually controlled when the
gwitch is in this position.

(7) After a brief period of time in which the receiver “warms up,”
rotate the ALIGN INPUT control until maximum set noise is
heard.

(%) It may be necessary to tune on either side of the assigned
frequency by means of the VERNIER control, until the desired
signal is located.

(?) The pitch of the signal may now be further adjusted to a
desired note by the CW OSC ADJUST control. The use of the
CW OSC._ADJUST control permits a 4,000-cycle variation in the
resultant beat note of the cw signal, but does not change the
frequency adjustment or sensitivity of the receiver.

(m) The VOL control may be rotated at any stage of the tuning
to adjust the output volume to a desired level. An increase in the
VOL setting increases the sensitivity of the receiver. In tuning. the
receiver initially, it is preferable to maintain the volume fairly high.
Volume is further adjusted by VOLUME CONTROL NO. 1 or NO. 2
on the control box if the latter is used. The latter volume controls
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adjust the audio level only, and have nothing to do with the sensitiv- |
ity of the receiver itself. When remote control is employed, it is |
usually desirable to set the VOL knob on the receiver to maximum. |
The receiver is then functioning at maximum sensitivity. If the
full output is too great, the remote operator can.reduce the signals
in his headset to a comfortable level by means of VOLUME
CONTROL NO. 1 or NO. 2 on the control box.

(n) An increase in selectivity of radio receivers of the BC—312
series, if desired, may now be accomplished as prescribed in (4)

“below.

(2) For tone or voice reception—Use the same procedure as pre-
scribed for cw reception ((1) above) except place the CW OSC OFF
ON switch in the OFF position as soon as the signal is tuned in.

(3) For automatic volume control—Move the OFF MVC AVC
switch to the AVC position. While this reduces the sensitivity of
the receiver, it tends to maintain the output at a constant level as
determined by the VOL control setting. Automatic volume control
is preferable where the signal fluctuates or otherwise tends to vary
in output level.  Generally, it is inadvisable to employ automatic
volume control when receiving cw or tone signals, although under
some circumstances it is helpful. A quick flip of the OFF MVC
AVC switch, during actual reception, will indicate the better type
of control to use. :

(4) For increased selectivity or rejection of interfering signals.—
(¢) In radio receivers of the BC-312 series the rotation of the
CRYSTAL PHASING control from the OQUT position in a counter-
clockwise direction increases the selectivity of the receiver, by allow-
ing the crystal circuit to operate. While this reduces the sensitivity
of the receiver, selectivity is greatly improved. Careful adjustment
of this control will permit of rejecting or minimizing an interfering
signal on an adjacent channel without serious attenuation of the
desired signal. Maximum selectivity is in general indicated by
minimum background noise and usually is established when the arrow
on the CRYSTAL PHASING control is in nearly the vertical
position, '

(b) To secure maximum response from the receiver when crystal
operation is being used it is necessary to make certain that the signals
being received fall exactly on the resonance frequency of the crystal.
This is done by slowly adjusting the VERNIER control. When the
point of maximum response is found, it may be necessary to readjust
the CW OSC ADJUST control until a pleasing tone is produced.

58

Google



-

™M 11-272
RAD]IO SETS SCR—210 AND SCR—245 SERIES 8728

(¢) The crystal filter is intended primarily for the reception of
cw and tone signals when bad interference from stations on neigh-
boring frequencies is experienced. It is somewhat less effective, but
still helpful, when voice signals are being received under similar
circumstances. The crystal filter distorts voice signals by chopping
off the upper side bands, but careful adjustment of the CRYSTAL
PHASING and VERNIER controls preserves enough of the trans-
mission to make it intelligible. The best use of the filter is deter-
mined by trial.

(5) To reduce engine ignition interference on 1,600-3,000 and 3,000—
5000 Fkilocycle frequency bands.—(a) Follow the procedure presecribed
in (1) above, tuning on any frequency in the two frequency bands.

(b) Connect the signal antenna to the SIG ANT terminal. (Dis-
connect the noise antenna temporarily. The latter is a piece of
shielded wire; one end is connected to the NOISE ANT terminal
on the receiver, and the other is left open and hung in the engine
compartment of the vehicle, without touching any “live” part of the
ignition wiring.) Adjust the NOISE ADJUST control to receive
maximum noise output.

(¢) Disconnect the signal antenna. Connect the noise antenna to
the NOISE ANT terminal. Adjust the NOISE BALANCE to receive
maximum hoise output. - The noise output should be equal to that
secured in (b) above. If the noise outputs are not equal, relocate the
pick-up end of the noise antenna until they are, and readjust the
- NOISE BALANCE control for maximum noise output.

(d) Connect both antennas. Adjust both NOISE ADJUST and
NOISE BALANCE controls until the minimum noise output is
secured. *

(¢) If noise reduction is unsatisfactory, it may be necessary to
move the pick-up end of the noise antenna a number of times, repeating
the above procedure each time until the best results are obtained.
In some vehicles the noise antenna raises rather than lowers the noise
.level, and it may therefore be removed entirely.

28. Care and adjustments.—a. Inspections—To insure uninter-
rupted service, inspect the various components of.each installation
before and after each day’s operation. Make a thorough inspection
of each installation after every 50 hours of operation. For inspection
instructions, see paragraph 34.

b. When not in use—At all times when the receiver, trans.nitter,
and dynamotor unit are not in actual operation, place covers BG-T75,
BG-76, or BG-86, and BG-T7 over these components, respectively.
Close all slide fasteners. Securely fasten boxes and cases containing

59

Google



'TM 11-272 _
28-30 SIGNAL CORPS

the transmitter tuning units not in use, spare tubes, and other acces-
sories. Remove headsets, keys, and microphones when not in use and
put in a safe place. The antenna may or may not be disassembled,
depending on its prospective use. If it is disassembled, insert mast
sections in compartments of roll BG-56 and place the latter in a safe
place. Screw a bolt provided for the purpose in the top of the mast
base and strap cover BG—67 over the whole. To avoid injury due to
shock or vibration of the vehicle when in motion, secure or pad all
items of these sets which are not otherwise protected.

¢. Lubrication.—Components of these sets will be lubricated accord-
ing to instructions outlined in paragraph 35.

d. Special adjustments.—See paragraph 36.

e. In inclement weather—Where there is a likelihood of exposure
of the set components, cover the components as in 4 above. These
sets can be operated with covers on. Slide fasteners on the covers of
the receiver and transmitter are opened and the front flaps held up and
back by snap fasteners during operation.

29. Storage.—a. If the sets are to remain out of service but within
the vehicles for more than a few days, proceed as directed in para-
graph 28b. Disassemble the antenna and cover the ends of the mast
sections with vaseline before placing in roll BG-56.

b. If set components are to be removed from the vehicle and stored
- elsewhere, handle them carefully, cover or wrap securely against dust,
place in a dry, protected location, and safeguard against accidental
injury. Inspect frequently for dust, rust, or injury, and clean and
repair if necessary. ‘

| Section ITI
DETAILED FUNCTIONING OF PARTS
Paragraph
Radio transmitter BC-223 and transmitter tuning units TU-17,

TU-18, and TU-26-A, or radio transmitter BC-223-A and
transmitter tuning units TU-17-A or TU-17-B, TU-18-A or TU-18-B,

and TU-25-A_ - 30
Dynamotor unit PE-55__ __ NN 3 |
Radio receiver BC-312—( ) - U 32

30. Radio transmitter BC—-223 and transmitter tuning units
TU-17, TU-18, and TU-25-A, or radio transmitter BC-223—-A
and transmitter tuning units TU-17-A or TU-17-B, TU-18-A
or TU-18-B, and TU-25—-A.—The transmitter together with any
transmitter tuning unit contains the circuit elements for cw, tone, or
voice transmission. During the explanation of the detailed function-
ing of the transmitter, it will be assumed that transmitter tuning unit
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TU-17, TU-17-A, or TU-17-B is plugged in and is an integral part
of the transmitter. All coils work in the same manner.

a. General circuit—The radio frequency circuit of the transmit-
ter is of the master oscillator, power amplifier type with optional
crystal control on four chanels. The audio frequency circuit con-
sists of a push-pull modulator which in turn is driven by an audio
amplifier. The transmitter uses a tube VT—62 for the oscillator, a
tube VT-62 for the power amplifier, two tubes VT-63 for the modu-
lator, and a tube VT-63 for the audio amplifier driver (see fig. 44).
For cw transmission only the master oscillator and power amplifier
tubes operate. For tone and voice transmission, all five tubes oper-
ate. The power amplifier operates class C, the modulator tubes in
push-pull operate class B, and the audio amplifier driver tube oper-
ates class A. Sufficient audio frequency power is obtained from the
modulator tubes to plate modulate the power amplifier with 100
percent modulation of the transmitter carrier (tone or voice trans-
mission). The use of ganged capacitors in the master oscillator and
power amplifier circuits, so that both are constantly tuned to
resonance at all frequency positions, prevents damage to equipment
from misalinement of the two circuits. Side tone for monitoring
purposes is supplied to the receiver during cw, tone, and voice trans-
mission. For voice transmission, a “push to talk” control circuit
is employed, permitting control of the transmitter from the
microphone position.

b. Oscillator (ﬁg 44) —The master oscillator (MO) uses a
triode tube VT—62 in a modified Hartley circuit which is shunt-fed
with only the plate coil tuned. Variable capacitors 16-2C, 16-2D,
16-3A, and 16-3B, which are four sections of a seven-section ganged
capacitor in parallel with the plate tuning coil 60, fix the frequency
band and determine the frequency of oscillation for any particular
setting. These capacitors are geared to the control knob marked FRE-
QUENCY CONTROL. Transmitter tuning units TU-17, TU-17-A,
and TU-17-B use sections 16-3A, 16-3B, 16-2C, and 162D, while
transmitter tuning units TU-18, TU-18-A, TU-18-B, and TU-25-A
use only sections 16-3A and 16-3B. The following discussion assumes
transmitter tuning unit TU-17, TU-17-A, or TU-17-B to be in use in
the transmitter. The explanation is analgous for use of transmitter
tuning unit TU-18, TU-18-A, TU-18-B, or TU-25-A. Grid ex-
citation on master oscillator operation (switch 61-2 turned to MO)
is obtained by feedback coupling from the plate winding into the
grid winding of coil 60. Grid excitation on crystal control (switch
612 turned to crystal points 1, 2, 3, or 4) is obtained directly from
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the piezo-electric effect of any one of four crystals 62-1, 62-2, 62-3,
or 624. On crystal control. the crystal determines the frequency
of oscillation. Crystal oscillation is started and maintained by tuning
the plate circuit to the approximate frequency of the crystal. Vari-
able capacitor 53 is provided with a screw driver control marked OSC
TRIMMER, accessible through the front panel of the tuning unit.
Fixed resistor 56 is the grid résistor and grid bias is maintained by
the voltage developed across this resistor when rectified grid current
flows through it. When switch 61-2 is turned to MO, grid resistor 56
is connected to —500 volts (terminal 20) and as explained in f below,
whenever the key is up a negative grid bias is introduced. This cuts
off the master oscillator tube so that it operates only when the key
is pressed. When switch 61-2 is turned to points 1, 2, 3, or 4, grid
resistor 56 is connected directly to ground. When so connected, the
crystal oscillator tube operates continuously with the key up, although
its plate voltage is reduced and oscillation is weak. This insures fast,
clean keying on crystal control and eliminates crystal starting-time
lag. Fixed capacitor 552 serves to prevent the direct grid current
from flowing to ground by any other path than the grid resistor 56.
Plate voltage is applied to the tube through resistor 25-2 and choke
57-3. Fixed resistor 25-2 is used to drop the 500-volt supply to the
proper oscillator plate voltage (approximately 340 volts). Radio
frequency choke 57-3 maintains the plate at high radio frequency
potential. This choke 57-3, together with bypass capacitor 12-1,
prevents radio frequency current from entering the high-voltage
supply. Fixed capacitor 54-2, a necessary adjunct of the shunt-feed
arrangement, prevents direct plate potential from reaching ground
through plate coil 60. The oscillator output voltage developed
across plate coil 60 is fed to the grid of the power amplifier tube
through capacitor 55-1, which also prevents loss of power amplifier
grid bias by blocking the rectified grid current of the power amplifier
tube from flowing to ground through oscillator plate coil 60.

¢. Power amplifier—This is a conventional class C shunt-fed triode
circuit. The plate tank circuit is tuned to resonance by variable
capacitors ganged with the master oscillator variable capacitors, so
that the power amplifier resonant frequency always tracks with the
master oscillator frequency. Variable capacitors 16-1A, 16-2A, and
16-2B, are three sections of the seven-section ganged capacitor by
which this operation is effected for both transmitter tuning units. Grid
excitation is obtained from the oscillator by the radio frequency volt-
age developed across oscillator plate coil 60. When the key is pressed
normal negative grid bias is maintained by the rectified grid current
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flowing through resistors 21 and 20 to ground. Radio frequency
choke 57-2 serves to prevent any loss of radio frequency power
through this biasing circuit and with capacitor 12-2 forms a filter
to exclude radio frequency potential from the grid of the audio ampli-
fier tube. Fixed capacitor 54-1 is a necessary element of the shunt-
feed circuit and prevents the power amplifier plate voltage from
being short-circuited to ground through the plate tank circuit while
passing radio frequency current from the power amplifier plate to
the plate tank circuit. Variable capacitor 51 is a trimmer capacitor
which is used for the plate tank coil 59 for accurate tracking of
the master oscillator power amplifier circuits. It is provided with a
screw driver control marked PA TRIMMER, accessible through the
front panel of the tuning unit (see par. 83). Plate voltage is sup-
plied to the tube through radio frequency choke 57—1, which serves
to maintain the plate at a high radio frequency potential and to
prevent radio frequency current from entering modulation trans-
former 28. Variable capacitor 52 is the neutralizing capacitor used
to balance the grid-to-plate capacitance of the power amplifier tube.
It is provided with a screw driver control marked PA NEUT COND,
accessible through the front panel of the tuning unit (see par. 33).
The radio frequency power output of the power amplifier is transferred
to the antenna variometer 58 and antenna circuit through the secondary
of coil 59, the primary of which is the power amplifier tank inductor.
This coupling is variable, the control being marked ANT COU-
PLING. Antenna variometer 58, controlled by the ANT IND knob,
smoothly varies the inductance in the antenna circuit. Switch 61-1
changes the inductance in three steps in transmitter tuning unit
TU-17, TU-17-A, and TU-17-B, and in two steps in transmitter
tuning unit TU-18, TU-18-A, TU-18-B, and TU-25-A. The output
of the transmitter appears between the binding posts marked ANT
and GND. The antenna ammeter 38 is in the ground side of the
antenna circuit. '

d. Audio amplifier—This amplifier uses tube VT—63 with screen
and plate tied together to form a triode which is biased to operate as
a class A amplifier. Transformer coupling is used for both input and
‘output. Signal voltage is applied to the grid from the secondary of
input transformer 27. (The winding 34 of this transformer is not
used.) Grid bias is obtained from the voltage drop existing across
resistor 20 by rectified grid current flowing from the power amplifier
grid. Plate voltage of approximately 320 volts is supplied to the tube
through the primary of transformer 29 in series with resistor 25-1.
Capacitor 14-3 acts to bypass audio frequency currents back to the
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filament, while capacitor 14-2 serves to complete the audio frequency
circuit of winding 5-6 of input transformer 27 and also to isolate the
grid from the filament for biasing purposes. The audio output of
the amplifier appears across the primary winding 5-6 of transformer
29, the secondary of which constitutes the push-pull drive to the grids
of the modulator tubes.

e. Modulator—The modulator circuit utilizes two tubes VT-63
with screens and grids tied together to form triodes and operated as
a push-pull class B amplifier. The grid of each tube is fed from
opposite ends of the balanced secondary windings of input trans-
former 29. The plate of each tube is fed from opposite ends of a
balanced- primary -winding of modulation transformer 28 which in
turn is supplied at the center tap of the winding.” Fixed capacitors
14-1 and 144, connected in parallel, bypass the audio frequency cur-
rent back to the filaments. Grid returns are connected directly to the
negative side of the filaments so that the only grid bias obtained
is that through the filament of the tube. Across each grid winding
1-2 and 34 of transformer 29, resistors 22-1 and 22-2 are used to
maintain a constant input impedance. The audio frequency voltage
developed : by the modulator tubes appears across the secondary of
modulation transformer 28 and varies the plate voltage of the power
amplifier-at an-audie rate, thus effecting modulation.

f. Keying—Keymg of the transmitter on master oscillator opera-
tion is accomplished by “cut-off” biasing of both the oscillator and
power amplifier tubes. Keying on crystal operation is accomplished
by cut-off biasing of the power amplifier tube only. In master
oscillator operation, when switch 61-2 is turned to MO and .the key
is up, a negative voltage exists between both grids and filaments
sufficient to prevent the flow of plate current. The grounded sides
of the filaments of both tubes are connected to a tap of a voltage
divider across the ends of which the full available high voltage (500
volts) is impressed. This voltage divider consists of resistors 24-1
and 24-2 (each 100,000 ohms) in series with resistor 18 (25,000 ohms),
the ground tap being between the 20,000-ohm and the 25,000-ohm
sections. The grid of the master oscillator tube is connected through
grid resistor 56 and switch 61-2 to the negative end of this voltage
divider (25,000-ohm end), as is the grid of the power amplifier tube
through grid resistors 20 and 21. The grounded sides of the fila-
ments of both tubes are at a potential higher by the voltage drop in
resistor 18 (keying bias) than the potential of the grids, and no
plate current flows. Keying relay 33 has a pair of contacts connected
across resistor 18 so that when the key is pressed (that is, the relay
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energized ), these contacts short-circuit the resistor. The keying bias
is thus removed from the grids of the tubes and plate current flows
in each tube with normal biases developed from the flow of rectified
grid currents through their respective grid resistors. For crystal
operation, the action is the same as described above for master oscilla-
tor operation with the following exceptions: since grid resistor 56
is connected directly to ground through switch 61-2 when on a crystal
point, the oscillator operates continuously regardless of the position
of the key. Grid excitation is supplied to the power amplifier tube
and the resulting rectification of grid current flowing through grid
resistors 20 and 21 provides grid bias. To this bias already present
is added the keying bias existing across resistor 18, the sum of these
biases being sufficient to prevent the flow of plate current in the
power amplifier tube. When the key is pressed, normal rectified
grid current bias is secured, plate current flows, and the tube operates
as an amplifier. When tone operation is employed, the audio ampli-
fier driver tube is simultaneously keyed. Grid bias for this driver
tube is obtained from the voltage drop across power amplifier grid
resistor 20. When the key is up, blocking bias is applied to the grids
of the power amplifier and audio amplifier driver tubes. Electrolytic
capacitor 17 is connected between the key tip and ground to reduce
key thumps in nearby receivers. '

g. Cw operation (figs. 45 and 46).—For cw operation the TONE
VOICE CW switch (81) is turned to the CW position. Contacts
2-3, 45, 6-7, 8-9, 12-13, and 16-1 of switch 31 are made. Contacts
6-7 and 12-13 are not used. Proper filament voltage is supplied to
the master oscillator and power amplifier tubes through resistor 19.
Plate voltage is supplied to the master oscillator plate from + 500
volts (terminal 33) through resistor 25-2. Plate voltage is supplied
to the power amplifier plate from +500 volts (terminal 33) through
the OSCIL CURRENT-TOTAL CURRENT switch (32) and across
contacts 8-9 which also act to short-circuit the secondary of modula-
tion transformer 28. The key tip is connected through contacts 2-3
to one side of the coil of relay 33, the other side being connected directly
to +12 volts. When the key contact is made, the ground return cir-
cuit of the relay coil is completed, energizing the coil, thus pulling in
the relay armature. This closes relay contacts, short-circuits resistor
18, and keys the transmitter (f above). When the key contact is
made the ground return circuit of interrupter 34 is also completed,
causing it to operate. On cw operation, the output of interrupter
34 is used only to provide side tone to the receiver. Connections are
provided, however, so that its audio frequency output is impressed

67

Google



NOISSINSNVYL M D - V¥

AIVANGD HOLIMS WO MWL ' ONId  TVNINEIL-TVUINON TIvieg = -¢
T0BWAS ININITI -TIVHINNAN I08Y V-~

L) $170A 008~ $1704006+ wisone+ 308
9 )v oz A& & se EX = " *
[l
[
13viN00 4 |2
o V w3 | ¢ £
: e
> 192 .
Sﬁ.w T < i oNIADN
L 4
& 02| Q252 ze
. A2 2
WA/ "
-2
i 8588
- N W h
- 2 v
@ o sl
S0 VIR I I A Ao - - .
2.55 1,
- 2R wﬂ.ﬁn a0 T ...”93!3 ,
- g
-1€ 2
Aee
L —b;
v S5
e .

14§

+,

g

In

WNINEIL QWOD --0
NILLINSNVHL OL LINA ONINNL =NOIDINNGD--Q

A3

Google



‘WBIZBIP [BUO[IOUN] ‘UOISS[UISUBI} 3O[0A ‘DUO0} MD ‘V—ggg—)d JI91)IWsuBI} OJpBd 10 $£Z5—)d JI9)3WsSUBI} OIpBY—'Gp HUNOII

NOISSINSNVYL 3NOL - @ IOULNDD

N .
%) $110A008= 81704 005+ wasiones 3o SNYUL S1I0AZI
o i 020 i 4 (314 Y & 2 2 i € ©20
9 3 T T 3 T
~
< ] "
@ W3 | e
A 0 R <2 ] 19viNOD e-oc] - vai
3 22 o ] ]
. $ ONIAIN
Sﬁuu n_ﬁ v Qw2 i
e
o $oz| Szs2 «n _:
RS .
.aon
v -
——— LT -
"
” - €
7 Lyt
. o
t==29-LALvd ---F
) X ¢ ! =
o patuion
£9-1A
"0
19§ .




*PINUIUC)—WEBIFVIP [BUOLIOUN] ‘UOESJWISURI] ID[OA QU0 MD ‘V—gug- OF I931]MWRURI} OIPRI 10 §ZZ—Od I91IJWBUBIY OIPBY- -'QF ANADIY
069/-7T4

oNo

$170A 006~

NOISSINSNYYHL 3DI0A =D

1-96

s

$170A 000+ W s1onee
Rﬂ A & «Q ry L $
(1] P
AV V 313
oNIATY b AW.ou
b3
[ 1} <I1-v2
I 4 |
rud $ 14 zc o
Lz 30z| 3ees2 el
“ AT T “off 1
€|
=3 "
q »-Pl
IN.;F” -‘l 2-L$ |29 - 00 N -

e

[0
2 AVI2W

Google



, TM 11-272
RADIO SETS SCR—210 AND SCR—245 SERIES 30

across primary winding 1-2 of input transformer 27, when switch
31 is set to CW as well as to TONE. The operation- and the cir-
cuits of interrupter 34 are described in % below. Side tone to the
receiver is obtained by tapping the audio frequency voltage available
across primary winding 1-2 of input transformer 27 at terminal 2,

GND

AAA,

A -C W CONTROL CIRCUIT
Ficure 46.—Radio transmitter BC—-223 or radio transmitter BC-223-A, control circuits, cw, tone,
voice, functional diagram

®

VYV VVVV

L

vT-62
P A .
éSFZ
>—A A%‘A A Az 2 A

thence through capacitor 11 and across the side tone contacts of
relay 33 (which are closed in the energized position) to side tone
terminal 6, at which point external connection to the receiver is made.
Fixed capacitor 11 is a blocking capacitor used to eliminate direct
current in the external side tone circuit. Contacts 16-1 of switch
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31 provide the ground return circuit for the dynamotor starting relay
which allows the dynamotor to remain running while the OFF ON
switch contacts 30-B are closed. Dynamotor unit PE-55 runs con-
tinuously while the TRANSMITTER OFF ON switch is in the
ON position and the TONE VOICE CW switch is on CW. -

o1}

@

B -TONE CONTROL CIRCUIT

VWV —

VT-62
PA.
872
é NN B ()

h. Tone operation (figs. 45 and 46).—For tone operation, the
TONE VOICE CW switch 31 is turned to the TONE position. Con-
tacts 2-3, 45, 6-7, 10-11, 14-15, and 16-1 are made. Contacts 6-7
are not used. Proper filament voltage is supplied to all transmitter
tubes through contacts 10-11 and 14-15. Plate voltage is supplied
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(as for cw operation) to the master oscillator plate through resistor
25-2 from +500 volts (terminal 33). Plate voltage is supplied to the
power amplifier ‘plate through the OSCIL CURRENT-TOTAL
CURRENT switch (32) and in series with secondary winding 5-7
of modulation transformer 28. Plate voltage is also supplied to the
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audio amplifier and modulator tubes from +500 volts (terminal 33)
through the OSCIL CURRENT-TOTAL CURRENT switch (32).
The key tip is connected through contacts 2-3 of switch 31 to the
relay coil in the same manner as described under cw operation and
the key performs its function of operating relay 33 in the same man-
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ner. Interrupter 84 operates to furnish audio frequency voltage for
modulation when the key contact is made. Direct current across the
actuating winding and the carbon button is obtained from potentiom-
eter 26, which, together with resistor 23, forms a low-voltage bleeder
circuit. The negative end of this bleeder is connected to the key
tip so that current is drawn only (and the interrupter operates only)
when the ground return circuit is completed by pressing the key.
The direct voltage available for interrupter 34 is variable from zero
to approximately 5 volts. Potentiometer 26 is provided with a screw-
driver control marked TONE MOD CONTROL, accessible from the
front panel of the transmitter. It is adjusted for 100 percent tone
modulation of rated carrier output (see par. 36). The audio fre-
quency voltage (approximately 1,000 cycles) developed across the
carbon button 1-2 is impressed through resistor 40 in series with
capacitor 15-1 and across contacts 4-5 of switch 31 to the prlmary
winding 1-2 of input ‘transformer 27. The return to ground is made
through the battery by the lead extending from terminal 1 of input
transformer 27 to the filament of the audio amplifier tube. Fixed
capacitors 15-2 and 15-3 in parallel across interrupter 84 reduce the
inductive transients produced by operation of the keying relay. They
also reduce transient voltages across the interrupter. Fixed capacitor
15-1 is used to keep direct current out of the input circuit of inter-
rupter 34. The interrupter voltage impressed across the primary of
input transformer 27 is stepped up through the transformer and
amplified by the audio amplifier driver tube, and then it excites the
modulator tubes. These in turn vary the plate voltage of the power
amplifier tube with a 1,000-cycle frequency and thus effect tone
modulation.

i. Voice operation (figs. 45, 46, and 47).—For voice operation the
TONE VOICE CW switch (31) is turned to VOICE. Contacts 1-2,
3-4, 5-6, 7-8, 11-12, and 15-16 are made. Contacts 7-8 are not used.
Filament voltage is applied to the tube filaments when the dynamotor
operates, through contacts 11-12 and 15-16 (see j below and C, fig. 46).
Plate voltage is supplied to all tubes in the same manner as described
for tone operation (see A above). The tip of microphone jack 36 is
connected at all times to one side of the coil of relay 33 and to the
dynamotor starting relay control lead (terminal 9) through contacts
1-2 of switch 31. Pressing the microphone button starts the dyna-
motor unit and closes relay 33 simultaneously. The latter relay when
closed connects the antenna to the transmitter, keys the transmitter by
short-circuiting resistor 18, and connects side tone to the external cir-
cuit. The ring of microphone jack 36 is connected across contacts
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VT-“ vT-63 AUDIO -

o’/{iy,\ e DIAL VI-62 VT-62

LAMP OSC. RA,

FH NN .

<1 > ./L[’ 19 @ (\
AN VW

P 9 I |

L 30-A
22 s 90247 +12 %iTS + 23
+8 VOLT - LTS
® FloLL s GND. REMOTE VOLTS

A -C.W. FILAMENT CIRCUIT

YT-63
vT-63 VT-63 AUDIO
MOD. MOD.  AMP.
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30fe,—h s '
s -‘.\ih"___ DIAL VT-62 VT-62
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8 10
1 30-A
22 T e +236LTs +5>
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FIL. GND. REMOTE VOLTS

B -TONE FILAMENT CIRCUIT
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MQD. MQD. AMP. 13 !
1
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T ]
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VT-62 VT-62
Ol ‘os¢c  Ra.
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e
L 30-A
MIC.RING +8 VOLTS -8 voLTs 012 23
REMOTE FiL. GND. NS e
C -VOICE FILAMENT CIRCUIT TL-/892

Fi6UR® 47.—Radio transmitter BC-223 or radio transmitter BC—223—-A, filament circuit,
cw, tone, voice.
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5-6 of switch 31 to the primary winding 1-2 of input transformer 27.
Direct current at approximately 5.5 volts, for the microphone button, is

- obtained by tapping the audio amplifier filament supply, this voltage
being introduced in series with primary winding 1-2 of input trans-
former 27. Voice voltages set up in the microphone are thus im-
pressed across the primary of input transformer 27, stepped up through
the transformer, amplified by the audio amplifier driver tube, and then
excite the modulator tubes. The modulator tubes in turn vary the
plate voltage of the power amplifier tube in accordance with the voice
voltages and thus effect voice modulation.

j. Filament circuit (figs. 47 and 48).—The filament supply for the
transmitter tubes is obtained from terminal 22 (48 VOLTS FIL).
The external circuit supplying this voltage is shown in figures 20, 22,
and 24. An adjustable resistor 7 (2 ohms) in dynamotor_unit PE-55
is in series with the lead connecting terminal 22 of the transmitter
to the dynamotor and provides a drop in battery voltage of approxi-
mately 4 volts when filament current is flowing. The master oscillator
and power amplifier filaments are connected in parallel while the
audio amplifier and both modulator tube filaments are connected in
series. Fixed resistor 19 (0.75 ohm) is inserted in_ the positive side
of the filaments and connected to the TONE VOICE CW switch (31)
in such manner (through contacts 10, 11, and 12) that it is short-
circuited and thus taken out of the circuit when this switch is turned
to the TONE or VOICE positions. The battery return connections
of the filaments of the master oscillator and power amplifier tubes
are made directly to ground terminal 24 so that filament voltage is
applied to these tubes irrespective of the position of the TONE VOICE
CW switch (31). The battery return connections of the filaments
of the audio amplifier driver and modulator tubes are connected to
point 15 of switch 31. When switch 31 is turned to the CW position,
no connection is made to point 15, and thus these tube filaments do
not light. When switch 31 is turned to the TONE or VOICE posi-
tions, contacts 14-15 or 15-16, respectively, are made, completing the
battery return connection of these tubes and causing their filaments
to light. Adjustment of the filament voltage is made at variable
resistor 7 in dynamotor unit PE-55 as prescribed in paragraph 24.
‘When switch 31 is placed in the CW position, the voltage at the master
oscillator and power amplifier tube filaments will remain at 8 volts.
This is accomplished by the insertion of resistor 19 in the filament
circuit as described above. Resistor 19 introduces an additional volt-
age drop in the circuit to compensate for the reduction in voltage
drop across resistor 7 in dynamotor unit PE-55 when the current
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through it is reduced by the opening of the circuit of the audio am-
plifier driver and modulator tube filaments. Thus the filament voltage
is automatically held to 8 volts for all modes of operation.

k. Keying relay (fig. 46) —Relay 33 combines in one unit the func-
tions of a keying relay and antenna switching relay. When the tele-
graph key or microphone switch is pressed, the relay coil is energized,
making contacts which key the transmitter by short-circuiting resistor
18 (f above), and connect the antenna to the transmitter. When
actuated, the relay also provides contacts for side tone connection to
the receiver (to terminal 6). When the relay is unoperated (that is,
key up or microphone switch open), the antenna is connected to the
receiver. .

l. Dial lamp LM-33 (fig. 4).—Lamp LM-33 (85) provides illumi-
nation for the dial of the main tuning capacitor and operates at dif-
ferent voltages, depending upon the position of the control switches.
On cw and tone operation, a potential of 4 volts is applied to the lamp,
producing adequate but reduced brilliancy. On voice operation, with
the OFF ON switch in the ON position but with the microphone switch
open, a potential of 12 volts is applied and a higher brilliancy is ob-
tained. When the microphone switch is closed, the potential is re-
duced to 4 volts. The operating voltage of the lamp is obtained from
the drop across resistor 7 of dynamotor unit PE-55.

m. Switches.—(1) Two sections, switch 30-A and switch 30-B
(fig. 44), comprise one switch marked TRANSMITTER OFF ON.
It is a double-pole single-throw switch. This switch controls the
+12-volt supply for local power control and for microphone, relay,
and interrupter operation. When the TONE VOICE CW switch is
set to either the TONE or CW position, moving the TRANSMITTER
OFF ON switch to the ON position immediately actuates relay 9 in
the base of dynamotor unit PE-55. When the TONE VOICE CW
switch is set to the VOICE position (with the TRANSMITTER
OFF ON switch in the ON position), the microphone switch must be
pressed before relay 9 is actuated. When actuated, relay 9 starts the
dynamotor unit which supplies plate voltage to the transmitter, and
it closes the filament circuit to the transmitter tubes.

(2) The OSCIL CURRENT-TOTAL CURRENT switch (32)
controls the PLATE CURRENT meter. It is a two-position switch
with spring return to the TOTAL CURRENT position. In the
OSCIL CURRENT position, it disconnects the high-voltage plate
supply to all transmitter tubes except the master oscillator tube, and
when the telegraph key or microphone switch is pressed, the oscillator
plate current only is indicated on the meter. When the switch is
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released it returns to the TOTAL CURRENT position, and with the
telegraph key or microphone switch pressed, the total plate current
of all tubes is indicated on the meter. ‘

31. Dynamotor unit PE-55.—a. Dynamotor unit PE-55 (fig.
48) provides the high-voltage plate supply for radio transmitter
BC—223 or BC—223-A. It consists of dynamotor DM-19—( ) mounted
on a box base which houses the starting relay, fuses, filter elements,
filaments, rheostat, and braking resistor. The unit is capable of sup-
plying continuously 200 milliamperes of direct current at 525 volts
or of intermittently supplying 400 milliamperes at 500 volts. The
nominal input voltage is 12 volts. The full load rated speed of the
dynamotor is 4,000 rpm; the no-load rated speed is 4,400 rpm.

J.J‘F;/

TL-1897
FIGURE 48.—Dynamotor unit PE-55, circuit diagram. -

b. Dynamotor DM-19—( ) has a double armature winding consist-
ing of a low-voltage (12-volt motor) winding and a high-voltage
(500-volt generator) winding. Each winding terminates at a com-
mutator on either end of the armature. The windings are carefully
insulated from each other. The field is common to both motor and
generator windings and is excited from the 12-volt storage battery .
supply.

¢. Within the box base is mounted a molded phenolic panel parallel
to the removable front panel. On this phenolic panel are mounted the
starting relay, the filament voltage adjusting resistor, the low-voltage
fuses (one active and one spare), the high-voltage fuses (one active
and one spare), and the input binding posts. Behind the panel are
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mounted the capacitors and choke coil comprising the low-voltage
filter, the capacitors comprising the high-voltage filter, and the braking
resistor.

d. Battery voltage is supplied to the +12- and —12-volt binding
posts. Fuse 5 (FU-30, 30 amperes, 250 volts) is the protective fuse .
in the low-voltage circuit. The low-voltage winding of dynamotor
DM-19-A is so connected to starting relay 9 that power is applied to
it when the relay is energized. Choke 6 and capacitors 2-1 and 2-2
are filter circuit elements in the input circuit. Capacitors 1-1, 1-2,
and 1-3 are filter capacitors in the high-voltage circuit. These filter
circuits are employed to reduce the high-voltage ripple to a minimum.
The positive high-voltage output is connected through fuse 4 (FU-26,
1 ampere) to point 33 of socket 10. The negative high-voltage output
is connected directly to point 20 of socket 10. Braking resistor 8
(0.75 ohm) is connected to back contacts of relay 9 so that when the
relay opens, it is placed directly across the low-voltage winding of
dynamotor DM-19—-( ). When power is removed from the dyna-
motor by the opening of relay 9, induced currents in the armature
flow through resistor 8 and this load prevents free coasting rotation.
One side of the coil of relay 9 is connected directly to 12. The other
side is brought to point 34 of socket 10. When this point is grounded
through the external control circuits, the relay coil is energized, operat-
ing the relay 9. Filament voltage adjusting resistor 7 (2 ohms) is
connected to relay 9 so that when the relay is operated, +12 volts
are applied through it to points 22 and 32 of socket 10. Thus filament
voltage is applied to the transmitter as soon as relay 9 closes. Dyna-
motor unit PE-55 is connected to radio transmitter BC—223 or BC—
233—-A by means of a cord attached at one end to the transmitter and
plugged at the other end into socket 10 (SO-80) in the box base
of the unit.

32. Radio receiver BC—-312—( ).—Radio receiver BC-312 is of
the multiple band, integral coil, superheterodyne type. It employs
metal tubes throughout. Provision is made for the reception of cw,
tone, or voice signals over the frequency range of 1,500 to 18,000 kilo-
cycles in six steps as follows:

Frequency coverage e®-
d cluding overlap (kilocycles)
- 1,500 to 3,000

Ban
A
B _— 3,000 to 5,000
C
D

5,000 to 8, 000
__ 8,000 to 11, 000
E S 11, 000 to 14, 000
F - 14, 000 to 18, 000
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a. General circuit—Figure 49 is a functional circuit diagram of
radio receiver BC-812 showing the connections set up by the band
change switch to receive a signal in one particular frequency band.
In this functional diagram the band change switch itself and all

- coils and capacitors not essential to the operation on that band are
omitted for the sake of simplicity. Radio receiver BC-312 employs
two stages of pentode radio frequency amplification, a pentagrid
mixer and separate triode radio frequency oscillator, two stages of
pentode intermediate frequemcy amplification, a duplex diodetriode
which performs the functions of a diode detector and one stage of
audio frequency amplification, and a separate stage of pentode audio
frequency amplification. A separate triode oscillator is provided
to produce a beat note for cw reception. The antenna circuit of the
receiver provides a means of transferring the desired signal to the
first radio frequency stage and also provides a means of transferring
Iocal noise to the first stage on bands A and B phased in such a man-
ner that the total noise is materially reduced below that normally
picked up on the antenna. The two radio frequency stages provide
selectivity and also act to reduce possible interference from signals
occurring at either the intermediate frequency or at the so-called
repeat point, or image frequency. The mixer tube circuit with its
associated oscillator adds to the selectivity of the receiver and also
changes the frequency of the signal from the frequency received to
that at which the intermediate frequency amplifier is tuned. The
intermediate frequency stages provide the major part of the receiver’s
selectivity and gain. The second detector stage demodulates the am-
plified signal to audibility. The audio frequency stages provide addi-
tional amplification. The cw oscillator, operating at a frequency
slightly different from that to which the intermediate frequency

_ stages are tuned, provides for an audible beat frequency, adjustable in
pitch, when receiving cw signals.

b. Differences in models—All radio receivers of the BC-312 series
employ the same essential signal operating circuits. The BC-312
and the BC-312-A, which are identical, contain a heater system for
the oscillator compartment and a noise-balancing system in the an-
tenna stage. There is no receiver bearing the designation BC-312-B.
The radio receiver BC-312-C does not have the heater system, but
does have the noise-balancing system. In the radio receivers
BC-812-D, BC-312-E, BC-312-F, and BC-312-G, both the heater
and the noise systems have been eliminated. The rest of the circuits,
the general mechanical arrangement and construction, and the front
panel controls (with the exception of the absent heater and noise con-
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trols) are identical in all models. Information that applies only to
the BC-312 or BC-312—C is clearly indicated as such in the following
paragraphs; otherwise, the data given apply to all models.

¢c. Antenna circuit (figs. 49 and 50).—The antenna circuit is coupled
to the tank coil L1 of the first radio frequency stage through
capacitor C26. L25, 126, and L27 are inductors added to the circuit
to permit canceling out locally generated noise normally received on
the signal antenna. In addition, coil L27 serves as a radio frequency
choke between the antenna and ground. The functioning of this noise
suppression circuit is described in detail in 7 below. Capacitor C26.
controlled by the knob on the front panel marked ALIGN INPUT, in
conjunction with the changes in connections of L.25, 126, and L27 pro-
duced by the band change switch, permits tuning the antenna circuit
to resonance to an incoming signal. LM is a neon lamp which
normally has a very high resistance. When a certain threshold
voltage is exceeded, the lamp becomes a conductor by ionization and
prevents further rise in voltage, bypassing the current to ground. It
is used in this circuit to protect the receiver from any excessive voltages
which might be applied to the antenna by nearby transmitters or by
lightning discharges.

d. Radio frequency.—The circuits of the first radio frequency, sec-
ond radio frequency, and mixer stages are very nearly identical. They
are so designed to permit tuning with a single control four-section
gang capacitor, indicated by the dotted lines connecting capacitors
C28. C34, C46, and C82. The screen grid voltages for the first
radio frequency, second radio frequency, and mixer tubes are pro-
vided by voltage dividers connected between plus plate voltage and
ground. R2 and R3, R8 and R9, and R48, R15, and R560 form
these voltage dividers. The screen grids are bypassed to ground
across these voltage dividers by capacitors C30, C36, and C49, respec-
tively. Cathode bias for the first radio frequency and second radio
frequency tubes is partly fixed and partly variable. The fixed por-
tion of this bias is secured by the voltage drop across R1 and RT,
respectively, and from the junction of these resistors to the variable
bias at the voltage divider formed by R36 and adustable resistor
R85. These latter are connected between plus plate voltage and ground
so that a change in the value of R35 will cause a change in this
cathode bias. R35 is short-circuited to ground for automatic volume
control (AVC) operation and in this mode of operation the cathode
biases of these tubes are secured entirely by the voltage drop across Rl
and R7. The cathode bias of the mixer tube is secured by the drop
across R14. The injector grid bias is secured through resistor R13.
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C29, C35, and C48 bypass radio frequency currents to ground around
the cathode biasing resistors. (33 and (45 keep the plate voltages from
the preceding tubes from reaching the grids of the second radio fre-

NOISE ANT. SIGNAL ANT. BAND A CMRCUIT REFERENCES SHOWN
BAND B FUNCTIONS 1DENTICAL

) “C|on
swel Lczs $ r
1 Ces Rs3
O -
‘cer l 102
r
AVC
NOISE ANT, SIGNAL ANT. BAND C CIRCUIT REFERENCES SHOWN
L2s |
{
I
: _ 1 Ciot
%’ swe - c25' r
C .
Le7 3 28 Rs3
i 1
Ca7 J_ Cioa.
< AVC
NOISE ANT. SIGNAL ANT, BAND O CIRCUIT REFERENCES SHOWN
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C‘(

|
|
1
|
I
+ Cog l swo] Lcos
La '—;,
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F1auRre 50.—Radio receiver BC-312, antenna circuits, functional diagram.

¥ = ?

quency and mixer tubes, respeetively. (101 in the first radio frequency
stage is used to make the grid circuit of this stage identical with those
of the two succeeding stages to permit the gang tuning referred to
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above. L1,L7,and L13 are the tank inductors of the grid circuits of the
first radio frequency, second radio frequency, and mixer stages, respec-
tively. The plate circuits of the first radio frequency and second radio-
frequency tubes are conductively coupled to the tank inductors of the
next succeeding stages. These tank inductors are tuned by a gang ca-
pacitor consisting of C28, C34, and C46. In series with the sections of
this gang capacitor are three capacitors, C25, C100, and C38, across '
which is placed a gang control switch SW2, SW4, and SW6 (operating
with the band change mechanism). This gang control switch permits
these series capacitors to be used in the three higher frequency bands to
obtain a greater frequency spread on the dial, and short-circuits these
capacitors in the three lower frequency bands. Trimmer capacitors Cl1,
C7, and C13 are provided to permit individual preadjustment (aline-
ment) of the three circuits involved to resonance at a given input fre-
quency with one setting of the gang tuning capacitor. C32 and €39
serve as radio frequency bypass capacitors and to prevent short-circuit-
ing the plate supplies of the first and second radio frequency tubes to |
ground. (27 in the first radio frequency stage is placed in the circuit to
make the latter identical to those of the second radio frequency and
mixer stages for purposes of gang tuning. C102, C99, and C62 act as .
bypass capacitors for AVC operation. R4 and R53, R6 and R10, and
R12 and R16 provide a high impedance d-c grid return for the tubes
involved, and with capacitors C31, C37, C50, and C54, serve to reduce a
applied. The grid return of these three stages is made through re-
sistor R29 to ground for MVC operation and through R29 and R30
for AVC operation. The purpose of R30 is explained in detail in %
below. R5,R11, and R17 are in series with the plate leads of the tubes
involved, and with capacitors C31, C37, C50, and C54 serve to reduce to
a negligible value the amount of radio frequency voltage reﬂected back
into the power supply circuit from these tubes.

e. Radio frequency oscillator—The radio frequency oscillator em-
ploys a modified Hartley circuit with the plate end of the tank circuit
operating at ground potential for radio frequencies. The tank circuit
of this oscillator consists of inductor L19, which is tuned by C82. C82
is ganged with the main tuning capacitors C28, C34, and C46. C40,in
series with C82, is used in the three higher frequency bands to obtain
-greater frequency spread but is short-circuited by switch SW8 in the
three lower frequency bands. Switch SW8 is ganged with switches
SW2, SW4, and SW6. C19 is a trimmer capacitor which adjusts the
tracking of the oscillator stage with the other tunable stages of the
receiver. C44, while not essential to the functioning of the oscillator
circuit, is included in the tank circuit to make it suitable for tracking
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in all bands with those of the radio frequency and mixer stages. C88
serve as a grid-blocking capacitor and R42 as a grid-bias resistor.” R41
and R46 together serve to reduce the plate voltage supplied by the
dynamotor to the proper value for this tube. The resistor in the R46
position is different for the different frequency bands of the receiver to
insure that the plate voltage on the oscillator tube will be correct in each
band. The radio frequency plate circuit of the oscillator is completed
through C83 and ground to the tank circuit. The radio frequency volt-
age occurring between the cathode of the oscillator tube and ground is
impressed on the injector grid of the mixer tube (first detector)
through C47. The action of the mixer and oscillator on the received
signal produces an output signal at 470 kilocycles having the same mod-
ulation as the signal received in the antenna. The intermediate fre-
quency amplifier is tuned to 470 kilocycles.

! ST DET

! ST DET TRANSFORMER

Ave TL-1899
FI1aURE 51.—Radio receiver BC-812, crystal filter operation, functional diagram.

f. Crystal filter (figs. 49 and 51).—The output of the first detector
stage is inductively coupled to the grid circuit of the first intermediate
frequency stage through transformer I28. (53, in parallel with the
‘primary of this transformer, forms a resonant circuit which is tuned
to 470 kilocycles by varying the position of an iron core within the
transformer coil. The secondary of this transformer and both coils of
transformers 129 and L.30 are tuned in a similar manner. In the grid
side of transformer L28, there is a bridge circuit consisting of capaci-
tors C9%4, C95, and C51 and crystal CX. With the switch SW10 closed,
the secondary of 128 and capacitors C94 and C95 form a resonant cir-
cuit tuned to the intermediate frequency so that one-half of the avail-
able voltage across the secondary of 128 is impressed on the grid of
the first intermediate frequency tube through blocking capacitor C52.
When switch SW10 is open (by turning the CRYSTAL PHASING
control from the OUT position), the signal is impressed on the grid
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of the first intermediate frequency tube through crystal CX and
through capacitor C52. Crystal CX is cut to the intermediate fre-
quency of 470 kilocycles. It behaves as a sharply tuned resonant cir-
cuit and offers a high impedance to all frequencies except its resonant
frequency. The capacitance of the crystal holder would normally

serve as a bypass to this resonant circuit. reducing its impedance.

For this reason, the bridge circuit consisting of capacitors C94, C95,
and C51 and crystal CX is employed. The proper adjustment of
capacitor C51 permits balancing out the effect of the capacitance of the
crystal holder and raises the impedance of the circuit to frequencies
other than the resonant frequency. Other adjustment of capacitor
C51 permits bypass around the crystal and reduces circuit impedance
to undesired signals. This control is referred to as the CRYSTAL
PHASING control since the crystal. neglecting the effects of the
holder, behaves as a resonant circuit with the current and voltage
very nearly in phase.

g. Intermediate frequency amplifier—Resistor R18 provides a
high impedance d-¢ grid return for the first intermediary frequency
tube and in series with R52 provides for the introduction of auto-
matic volume control voltage. C63 is a radio frequency bypass to
ground shunting radio frequency out of the automatic volume con-
trol circuit. The coupling between first and second intermediate
frequency stages and between the second intermediate frequency stage
and the second detector is inductive through transformers 129 and
L30. Both sides of both of these transformers form circuits which
are resonant to the intermediate frequency, the necessary capacitance
being provided by C57 and C91, C77 and C55, C65 and (93, and C64
and C92. The necessary tuning to secure resonance is achieved through
the use of movable iron cores in the same manner as in transformer
L28. The cathode bias for the first intermediate frequency tube
is obtained through resistor R19 and the same voltage divider system
as for the first and second radio frequency tubes. The cathode bias
for the second intermediate frequency tube is obtained through re-
sistor R24. The grid return of the second intermediate frequency
tube is through resistor R23, which provides means for introducing
automatic volume control voltage, and with capacitor C56 prevents
radio frequency current from feeding into the automatic volume
control circuit. The screen grid voltages of these two tubes are ob-
tained from the voltage dividers consisting of R20 and R21, and
R25 and R26. These screen grids are bypassed to ground by capac-
itors C60 and C69, respectively. C59 and C68 serve to bypass the
cathodes to ground.
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h. Second detector (figs. 49 and 52).—A duplex diode-triode is
employed as a second detector, one diode circuit actually serving for
purposes of demodulation, the other diode circuit providing for auto-
matic volume control action. The triode portion of the tube serves as
the first audio frequency amplifier. These two latter functions will be
described in detail in subparagraphs below. The cathode and the
detector diode plate act as a half wave rectifier so that any current
flowing through resistors R49 and R34 is pulsating. Any portion
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F1GUre 52.—Radio receiver BC-312, MVC and AVC circuits.

of the drop across these resistors may be amplified as audio frequency.
C71 and C72 are placed in the circuit as radio frequency bypasses
across these resistors. R28 provides the proper cathode bias for this
tube and is bypassed to ground by C73.

. Audio frequency amplifier (fig. 49) —The triode portion of the
detector serves as the amplifying tube for the first stage of audio
frequency. This tube receives its grid excitation through capacitor
C81. This excitation consists of the drop across the entire resistor
R34 for manual volume control operation and the drop across the
lower portion of resistor R34 for automatic volume control operation.
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R32 serves as a high impedance d-c grid return for the tube. The
output circuit of the first audio frequency tube is coupled to the
control grid of the second audio frequency tube through capacitor
C76. The primary of transformer T1 acts as an impedance coupling
element and also as the primary of the transformer for coupling
to a secondary circuit containing jack J1 into which phones may be
plugged. C74 in this circuit prevents audio frequency feedback into
the power supply and completes the audio frequency plate circuit for
this tube. R33 serves as a high impedance d-c¢ grid return for the
second audio frequency tube. The cathode bias of the second audio
frequency tube is provided by R31, which is bypassed to ground by
capacitor C98. The output of the second audio frequency tube is
coupled through transformer T2 to jack J2, into which phones or a
loudspeaker may be plugged. C80 in this plate circuit prevents
audio frequency feedback into the power supply and completes the
audio frequency plate circuit. In the simplified diagram (fig. 49)
only one output jack is shown. However, in the actual receiver, two
output jacks are employed. One is marked PHONES 2ND AUDIO
and the other SPEAKER 2ND AUDIO, and they have openings of
different sizes to take two different plugs. The tip and sleeve con-
nections of the two jacks are in parallel, so the same signal appears
across both. However, there is -also a ring connection on the
SPEAKER 2ND AUDIO jack which goes +12 volts. This con-
nection is provided so that field excitation is available for older models
of the loudspeaker LS-3. Newer models are of the permanent mag-
net type. A three-contact plug must be used with either model
loudspeaker, but with the permanent magnet type only the tip and
sleeve are connected. When the receiver BC312 is used with a
transmitter, side tone for monitoring purposes, generated in the
transmitter, is introduced into the audio system at terminal 5 of
audio transformer T1, figure 12.

j. Cw oscillator (fig. 49).—A modified Hartley circuit is employed,
operating with the plate end of the tank circuit at ground potential
for radio frequency. The tank circuit of this oscillator consists of
coil L31 tuned by capacitors C84 and C85 in parallel. C86 is a
grid-blocking capacitor and R43 is a grid-biasing resistor. The
plate supply of this oscillator is obtained through switch SW11
(CW OSC ON OFF switch) which permits turning this oscillator
on or off at will, R37 in series with the d-c plate circuit serves to
drop the plate voltage from that supplied by the dynamotor to the
correct value for this tube. The radio frequency plate circuit is
completed through capacitor C87 and ground to the tank circuit.
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A portion of the drop across tank coil L31 is impressed on the plate
end of the second detector tank circuit through a low-pass filter
consisting of C96, C97, R51, and L32 and through coupling capacitor
C41. The purpose of this filter-is to prevent the introduction of
harmonics of the cw oscillator frequency into the detector circuit

"~ of the receiver.

k. Volume control.— (1) Manual volivme control action (figs. 49
and 52).—When operating on manual volume control (MVC), the
cathodes of the first and second radio frequency tubes and the first
intermediate frequency tube are returned to the voltage divider con-
sisting of R35 and R36. This voltage divider is located between
plus plate voltage and ground, so that changing the value of the
resistor R35 by operating the VOL control on the front panel
changes this cathode bias and thus varies the gain of these tubes.
R30 is short-circuited, preventing the automatic volume control ac-
tion described in (2) below. In this mode of operation, that portion
of the audio frequency signal which appears across all of resistor
R34 is available at the input of the first audio frequency tube.

(2) Automatic volume control action.—For automatic volume con-
trol (AVC) operation, resistor R35 is short-circuited to ground. The
audio frequency voltage available at the grid of the first audio fre-
quency tube is now the voltage across that portion R34 between ground
and the sliding contact of resistor R34. Changing the position of
this contact by operation of the VOL control on the front panel changes
the amount of audio frequency voltage impressed on the first audio
frequency tube without interfering with automatic volume control
operation. The second diode plate of the second detector tube is
coupled to the plate tank circuit of the second intermediate frequency
stage through capacitor C67 to generate the automatic volume control
supply voltage. A rectifier circuit exists between this plate resistor
R30 to ground, thence through resistor R28 to the cathode. The cath-
ode is maintained at a positive potential with respect to the automatic
volume control plate by direct plate current in the triode section of
the tube flowing through R28. Rectification will take place in this
automatic volume control circuit when the peak value of the alternat-
ing voltage impressed is greater than the d-c drop across resistor
R28 and this rectified voltage will appear across resistor 30. The
magnitude of the voltage across R30 is therefore dependent upon
the strength of the signal received in excess of the drop across resistor
R28. Thus no automatic volume control action is obtained on signals
whose a-c peak value is less than the drop across the resistor R28. This
type of action is referred to as “delayed” automatic volume control.
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In automatic volume control operation, the control grids of the first
radio frequency, second radio frequency, mixer, first intermediate
frequency, and second intermediate frequency are returned to ground
through resistor R30. A change in the voltage across resistor R30
therefore affects the bias and gain of these tubes. The circuit is de-
signed to bias these tubes more negatively on a strong signal, thus
reducing their gain and tending to maintain a constant input to the
detector.

l. Noise suppression circuit (figs. 49 and 50).—A circuit is provided
for the purpose of reducing interference on bands A and B caused by
poorly shielded engine ignition systems. Three coils 125, 126, and
L27 function when properly adjusted to reduce this type of interfer-
ence. L25 is coupled to 126, an electrostatic shield being provided to
insure that this coupling is entirely magnetic. This coupling is also
adjustable. The coupling between L.26 and L27 is primarily electro-
static, the necessary magnetic shield being provided to insure that this
type of coupling is secured. The coupling between L26 and L27 is
also adjustable. A knob on the front panel marked NOISE BAL-
ANCE controls the coupling between 126 and 125 and serves to adjust
the amount of noise introduced into the receiver circuits from the noise
antenna. The coupling between 127 and 126 is controlled by the
NOISE ADJUST control and determines the phase relationship of
the resultant noise voltage introduced into the receiver. The coupling
between 125 and 126 is adjusted to produce minimum noise (not neces-
sarily zero). L2T is then varied to reduce the noise to zero, thereby
insuring that the phase of the noise fed by the separate antennas results
in cancelation. .

m. Tube heater circuits.—Metal tubes of the heater type are em-
ployed in radio receiver BC-312. These tubes require a heater voltage
of approximately 6 volts per tube. To permit operation on a 12-volt
power supply system, these tubes are connected in a series-parallel
combination, with two tubes which require the same heater current
connected in series, and then these pairs arranged in parallel. Tube
heaters are bypassed by C78 and C79.

n. Oscillator compartment heater circuit (fig. 58).—In order to
maintain the radio frequency oscillator of the BC-312 and BC-312-A
at a constant frequency for a given setting of its tuning capacitor,
the entire circuit is installed in a heat-insulated compartment. The
use of electric heaters and thermostats maintains this compartment
at a constant temperature of 110° F. 1R38, R39, and R40 are the heater
elements for this chamber, the first two being connected in parallel
and controlled by the temperature control THSI1. - R40 is cut out
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and into the circuit by temperature control THS2. In series with
this combination is the switch SW18 (HEATERS OFF ON switch)
which permits the heater circuits to be manually controlled. C89
and C90 are connected across the contacts of temperature controls
THS1 and THS2, respectively, to reduce interference caused by the,
opening and closing of the contacts. The two temperature controls
are adjusted to open at 109° and 111° F., respectively. These values
have been selected so that the temperature of 110° F. is maintained
with the minimum number of temperature control contact breaks.
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FI1GURE 53.—Radio receiver BC-312, low-voltage circuits, functional diagram.

Of the total heater capacity (49 watts with 14 volts input), 33 watts
are used between 109° and 111° and 40 watts at 109° and below. When
the temperature rises above 109°, only 33 watts are applied to the com-
partment. At and above 111° no heat is supplied. On the reverse
cycle, as the temperature falls below 111°, 33 watts are applied, slowing
down the rate of temperature fall until 109° is reached, at which
time 49 watts are applied. A fuse marked HEATERS, accessible
on the front panel, protects the heater circuit.

o. Dial lamp circuit (fig. 53).—Two dial lamps LM—27 (circuit
symbols LM2 and LM3) are connected in series across the heater
circuit in such a manner as to receive current through the heater
fuse and be turned off and on by the OFF MVC AVC switch.
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p. Dynamotor DM—-17-A (figs. 49 and 54) .—Dynamotor DM-17-A,
operating on an input voltage of from 12 to 14 volts, produces the
necessary plate voltage for the receiver. This dynamotor is secured
to the underside of the chassis of the receiver. Under full load con-
ditions, the dynamotor requires 2.7 amperes at 14 volts direct current
with an output of approximately 82 milliamperes at 230 volts direct

FILTER UNIT

e e ———
.

FIGURR 54.—Dynamotor DM-17-A, schematic diagram:

current. L1 and C1 constitute a filter circuit to prevent radiation
of radio frequency interference into the low-voltage supply circuit.
L2, L3, and L4, together with capacitors C2, C3, and C4, constitute
a combination audio frequency and radio frequency filter circuit
which reduces commutator ripple to a value which will not be objec-
tionable and also prevents radio frequency interference from being
transmitted by the dynamotor to the receiver circuits.
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33. Servicing.—Caution: Care must be observed in servicing
this radio equipment. Using personnel will make only such repairs
as are indicated in paragraph 46. Servicing should be attempted
only by competent personnel supplied with adequate equipment. An
inexperienced operator, in attempting to locate and repair a minor
trouble which a competent man could service in a few moments, may
damage the equipment to such an extent as to require shipment to a
depot for repair.

34. Inspections.—a. Daily inspection.—The various components
of radio sets of the SCR-210 and SCR-245 series will be given a
thorough inspection before and after each day’s operation to insure
that the set is ready for use at any time. This inspection includes
examination of all cordage for proper fastening and for damage.
All accessible components are examined for dirt and are cleaned if
. necessary. At the end of a long period of storage, this inspection
also includes a check to see that the dynamotor armatures revolve
freely.

b. 50-hour inspection.—A thorough inspection of the complete
installation will be made after every 50 hours of operation. This
materially aids in securing uninterrupted performance in the field.
The procedure for this inspection is as follows:

(1) Check to see that the storage battery is at the proper specific
gravity and that the charging generator and regulator are adjusted
so as to keep the battery fully charged.

(2) Clean accumulated dust and dirt from all units, using air hose
or bellows where necessary.

(8) Make sure that all wiring is in place, that all mounting brack-
ets and supports are rigidly fastened, and that all nuts and machine
screws are supplied with lock washers and are tight.

(4) Determine that the cords are not damaged and that all ground
connections are secure.

(5) Inspect plugs for proper fit and sockets for compressed pin
springs. Pin springs which have taken a permanent set can usually
be restored by a very light hammer blow at the end of the pin.

(6) Make certain that all cartridge fuses are held tightly in their
clips. A loosely held fuse should be removed and the clips bent by
hand until they grip the fuse tightly. Clean clips and fuse ends.
Clean all contact surfaces.

(7) Inspect the high-voltage fuses by removal from mounting.
Carefully clean all contact surfaces and replace the fuses.

(8) Inspect the antenna system for broken or frayed leads or loose
mast sections. Wipe the insulator clean. To prevent loosening and
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loss of mast sections, joints should be covered with rubber tape.
Make sure that ahtenna leads have not been bent close to metalwork,
where high antenna voltages might cause spark-overs.

(9) Inspect key and microphone for defective cords and damaged
plugs.

(10) To inspect the receiving dynamotor it is necessary to remove
the receiver chassis from its cabinet. Carefully place the receiver
upside down on a servicing bench with the dynamotor corner of the
chassis next to the service man. Remove the two knurled thumbscrews
and the two buttonhead screws from the dynamotor housing cover.
. Make a record of the color coding of the connecting wires. Remove
the wires attached to the filter unit which go to the terminal strip
located on the panel by loosening the screws holding the wire lugs.

(@) The brushes in dynamotor DM-17-A (used in the BC-312) can
be removed without the use of tools. Their removal is accomplished
by stretching the helical springs and slowly but carefully disengaging
the curved sections of the two brush holders from the posts in which
they are engaged. Be careful not to break the soldered pigtail
connections. If it is desired to withdraw the brushes completely
from the dynamotor, it will be necessary to unsolder the pigtail con-
nections on the brush holders.

(6) To inspect the brushes in dynamotor DM—-21-B used in radio
receiver BC-312-C after completing the general operations as above,
the entire dynamotor must be removed. First, the wires going from
the filter to the dynametor are removed, and a careful written record
made of the color code. Next. remove the two long fillister head
screws leading through the stand-off studs to the dynamotor housing.
One fillister head screw is located near the first intermediate fre-
quency tube socket and the other near the second intermediate fre-
quency socket. Two removable stand-off studs can now be worked
out of position. Remove the two long screws from the hinge-like
brackets and the dynamotor housing can be worked free of the
brackets. Then the four bottom head screws from each end of the
dynamotor housing that fasten the U-brackets are removed, and the
dynamotor worked free from the rubber mounting grommets. To
remove the brush. remove the cotter pin, unscrew the castellated plug,
and work the spring fitting of the brush out of the brush holder. Be
careful not to break the soldered pigtail connections.

(¢) Always place all serews, washers, lock washers, and small parts
removed in the disassembly of apparatus in a suitable container so that
these small items will not become lost before assembly takes place.
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(d) The dynamotor may now be inspected for—

Free rotation.

No end play.

Mechanical adjustments.

Brush wear.

Brush bearing (70 percent or better in contact with com-
mutator).

Freedom of brushes to move in holder.

Grooved commutator.

Broken leads.

. Indication of softening of soldering of commutator.

10 Freedom of all circuits from ground.

11. Possible electrical interconnection between high- and low-
voltage armatures; there should be definite resistance
between high- and low-voltage commutator bars.

See paragraph 46¢ for instructions as to repairs of dynamotors.

(11) Upon completion of an inspection, all plugs and sockets should
be completely reengaged and screwed down tightly. All tubes should
be inserted all the way into their corresponding sockets and grid-cap
connections, if any, firmly made. The chassis should be effectively
locked in the receiver case by means of the locking catches on the
front panels.

¢. Receiver vacuum tubes.—The vacuum tubes used in radio re-
ceivers of the BC-312 series normally have an effective life of from
2 to 3 years. However, to insure best performance of the receiver,
they should be checked frequently with an accurate tube checker.
All tubes should be checked annually and particularly just prior to
extended field maneuvers. Those which do not come up to standard
should be replaced, the receiver carefully checked for performance,
and circuits realined, if necessary.

35. Lubrication.—Lubrication should be accomplished in accord-
ance with the chart below. Do not use excessive amounts of oil or
grease and do not allow electrical connmections to become greasy.
Excess lubricant in dynamotors will tend to work out of bearing
housings and onto commutators, where it will cause trouble. It also
may cause the bearing to overheat. Make sure that lubricants and
oilholes are clean and free from sand. grit, or dirt. These abrasives
are the chief causes of bearing wear and the necessity for bearing
replacement.
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36. Special adjustments to radio transmitter BC-—223 or
BC-223—-A.—a. Auwiliary equipment.—The following auxiliary ap-
paratus should be used to adjust properly radio transmitter BC-223
or BC223-A.

(1) One frequency meter set of SCR-211 series,

(2) One radio frequency milliammeter (100 or 200 milliamperes
full scale).

(8) One A-58 dummy antenna.

(4) Weston output meter model 571.

b. Neutralization.—Radio transmitter BC—223 or BC-223-A is ad-
justed for neutralization by the manufacturer and normally will never
require adjustment in the field. When necessary, neutralization may
be checked and adjusted as follows:

(1) Set the FREQUENCY CONTROL to 8,000 kilocycles for
transmitter tuning unit TU-17 or TU-17-A, to 4,500 kilocycles for
transmitter tuning unit TU-18 or TU-18-A, and to 5,250 kilocycles
for transmitter tuning unit TU-25-A.

(2) Place TONE VOICE CW switch in CW position.

(3) Turn CRYSTAL SELECTOR to MO.

(4) Turn the OFF ON switch to ON, press the key, and tune the
antenna circuit for maximum radio frequency-output as described in
paragraph 244, using the regular vehicular antenna or the dummy
antenna.

(5) Turn the OFF ON switch to OFF and insert the radio fre-
quency milliammeter in series with the antenna.

(6) Caution: Prior to turning the transmitter ON, the plate cur-
rent switch must be moved up to the OSCIL CURRENT position
and held there during the entire time that the 100-milliampere (or
200-milliampere) radio frequency ammeter is in the antenna circuit,
the transmitter is ON, and the key closed. If the plate current switch
is released and allowed to resume its position of TOTAL PLATE
CURRENT while the key is closed, the external radio frequency
ammeter will be burned out. It is advisable to tie the OSCIL CUR-
RENT-PLATE CURRENT switch in the OSCIL CURRENT posi-
tion to prevent accidental burn-out of this meter.

(7) With the key up, again turn the OFF ON switch to ON.

(8) Hold the OSCIL CURRENT-PLATE CURRENT switch in
the OSCIL CURRENT position and press the key. If the external
radio frequency ammeter indicates less than 20 milliamperes antenna
current, the power amplifier is neutralized satisfactorily. If it reads
more than 20 milliamperes, the panel screw cap PA NEUT COND
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Retune the antenna variometer through reso-

RADIO SETS SCR—210 AND SCR—245 SERIES
should be removed and, with an insulated shank screw driver, this

control adjusted to give a minimum current in the external radio

frequency ammeter.
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(4) Measure the actual frequency, using a frequency meter
SCR-211-( ). g

(5) Repeat steps in (3) and (4) above for at least five other
frequency settings up to and including the maximum calibrated
frequency of the tuning unit.

(6) Observe whether all measured frequencies are higher or lower
than the corresponding calibration chart frequencies. If all measured
frequencies are higher, the OSC TRIMMER capacitance should be
increased ; if the measured frequencies are lower, the OSC TRIMMER
capacitance should be decreased. The red-painted side of the end
of the capacitor shaft shows the position of the rotor plates. When
this is at the right side, the capacitor is set for minimum capacitance.
When it is at the left side, the capacitor is set for maximum capaci-
tance. This should be done as follows:

(a) Set the transmitter FREQUENCY CONTROL to the dial
setting shown on the chart for maximum calibrated frequency, and
adjust the transmitter for normal output (see par. 265(1)).

(5) Adjust the frequency meter SCR-211-( ) to the frequency
of the dial setting in (a) above.

(¢) Using an insulated adjusting tool, turn the OSC TRIMMER
capacitance until zero beat is obtained in the frequency meter.

(7) Repeat measurement of frequencies as in steps in (3), (4),
and (5) above to determine whether actual frequencies are within
1 kilocycle of the calibration chart for TU-17 and TU-18, and
114 kilocycles for TU-25. If frequencies are not within these limits,
repeat steps in (6) and (7).

Nore—While tolerance is set at 3 kilocycles in operation, readjustment must
be made within narrower limits.

d. Tracking.—Since the oscillator and the power amplifier are
tuned by the FREQUENCY CONTROL knob, it is essential for
satisfactory operation that for any setting of the FREQUENCY
CONTROL the power amplifier remain in tune with the oscillator.
This is termed power amplifier tracking. The tracking of the power
amplifier is checked by placing the transmitter in operation on cw
with the antenna disconnected. Close the key and observe the
PLATE CURRENT meter as the FREQUENCY CONTROL knob
is rotated' through the calibrated range. The power amplifier is
tracking satisfactorily if the plate current does not vary more than
10 milliamperes. If the plate current variation is greater than 10
milliamperes, the FREQUENCY CONTROL should be set to 3,000,
4,500 or 5250 kilocycles for transmitter tuning units TU-17 or
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38
TU-17-A, TU-18 or TU-18-A. and TU-25-A, respectively, and the

PA TRIMMER adjusted to give a minimum plate current.
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e. Tone—To check the setting of the tone modulation poten-
tiometer, connect a Weston output meter 571 (supplied with test set

I-56-A) or equal a-c voltmeter (1 or 2 volts full scale, 1,000 ohms per

volt) between terminals 6 and 24¢. With the TONE VOICE CW
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With the TONE VOICE CW switch set to TONE,

the TRANSMITTER OFF ON switch moved to the ON position

Google

switch set to CW and the TRANSMITTER OFF ON switch moved

to the ON position, press the key; the voltmeter should read approxi-
and the key pressed, the voltmeter should read approximately 0.55
103
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volt. If these values are not obtained, the panel screw cap marked
TONE MOD CONTROL should be removed and a screw driver used
to adjust this control to give the above values. Rotating in a clock-
wise direction increases the tone output.

37. Receiver alinement, general considerations.—a. Prelimi-
nary requirements—The alinement of a superheterodyne radio re-
ceiver is a detailed task that requires a thorough knowledge of all
principles pertaining to the particular radio receiver to be alined and
the availability of the proper auxiliary instruments, suitable tools,
and other maintenance bench facilities. Alinement should not be
undertaken until it is certain that it is required and that all other
repairs have been accomplished. The alinement of radio receivers
of the BC-312 series by organizations other than repair organizations
authorized to make extensive repairs, under provisions of the status
letter X of appendix C of the Signal Corps General Catalog, will not
be attempted.

b. Equipment for alinement operations.—The alinement of these
receivers will require the following apparatus:

(1) Signal generator (I-72-B or equal).

(2) Plug for output meter.

(3) Headset or loudspeaker. -

(4) Dummy antennas (50-micromicrofarad, radio frequency aline-
ment ; 300-ohm resistor, intermediate frequency alinement).

(5) Frequency meter of the SCR-211 series.

(6) Test set (I-56-A or equal).

(7) Miscellaneous tools (screw drivers, socket wrenches, and neu-
tralizing tools).

(8) A plug PL-114 (or equal) wired for the introduction of battery
power to the receiver.

(9) Suitable test bench with auxiliary 12-volt storage battery
(BB-46 or equal).

c. General test conditions—A standard signal-to-noise ratio of 4:1
should be employed. Standard output power should be taken as 10
milliwatts. Standard load should be 4,000 ohms. Type of signal
source should be modulated radio frequency for all but MVC CW
operation. Modulation frequency should be 400 cycles. Modulation
percentage should be a minimum of 30 percent. Power supply volt-
age should be 12 volts direct current, minimum.

38. Test equipment.—a. Accuracy.—In the radio frequency and
intermediate frequency alinement of military radio receivers a high
degree of accuracy is desired without employment of excessive time.
Thus considerable time can be saved by employing a frequency cali-
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brated signal generator wherein the accuracy of calibration is of the
order of 0.02 percent. If this procedure is to be followed, alinement
of the receiver using the calibrated signal generator should prove all
that would be necessary to keep the equipment in first-class operating
condition. While the SCR-211-A frequency meter may be used di-
rectly to calibrate such radio receivers, considerable sacrifice of time
and the probability of errors will result. Therefore, it is desirable to
calibrate a signal generator which may then be used to aline the re-
ceiver, should a standard signal generator of the above-mentioned
precision be unavailable.

b. Calibration of signal generator—Allow the signal generator to
warm up for an hour before using it. Turn on the SCR-211 fre-
quency meter set about 15 minutes before the hour is up. Consult
the calibration charts with the meter and calibrate the instrument
to the crystal check point nearest 470 kilocycles; then switch to the
OPERATE position and set the dial accurately to 470 kilocycles as
given in the charts. Couple the “high” side of the output of the
signal generator to the antenna post of the frequency meter through
a 50-puf capacitor and bridge the ground side over directly to the
chassis of the frequency meter. Set the dial of the signal generator
to approximately 470 kilocycles, as indicated by its own calibration
charts. Without touching the dial of the frequency meter, carefully
adjust the dial of the signal generator until zero beat is obtained
in the headset of the frequency meter. Adjust the output of the signal
generator to the minimum signal necessary to produce a comfortable
heterodyne note. Disconnect the generator from the frequency meter
and leave the dial alone all during the subsequent alinement operations.

¢. Indication equipment.—Indication equipment, such as the out-
put meter, need not be accurately calibrated, as it is used for indicat-
ing relative values to determine when the maximum setting has been
obtained. _ :

39. Preparation of receivers for alinement and calibra-
tion.—a. Preliminary steps.—The receiver should be removed from
the cabinet and the dynamotor DM—21-B swung out of place. First
remove the two fillister head screws, fastening the spacers in place.
Turn the receiver upside down and remove the bolt from the dyna-
motor mounting hinge nearest the center of the set. The dynamotor
unit can be turned to one side on the outside hinge. It may be neces-
sary to carry this still further and separate the dynamotor unit com-
pletely from the chassis by the removal of the bolt in the remaining
hinge. This latter action is dependent upon whether the alinement
tools available are suitable for adjustment of the under chassis screw
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of the second intermediate frequency transformer. Caution: If the
dynamotor is to be removed from all chassis mountings during the
progress of alinement, care should be taken that the full weight of
the dynamotor unit does not stress the attached leads. A tube checker
should be employed to determine the serviceability of all tubes before
alinement. Any needed repair or servicing of the receiver should
precede alinement.

b. Precautions to be taken.—Radio receivers of the BC-312 series
should be turned on and allowed to operate for at least 1 hour prior
to attempting alinement. This is to permit stabilization of the radio
frequency circuits in order that alinement can proceed without re-
checking. It is also considered advisable to allow the signal generatoer
employed to be operated for a period of approximately 1 hour prior to
use as a frequency checking device. While not generally realized, the
frequency of all forms of test equipment may drift appreciable
amounts during the initial warm-up time and therefore the precau-
tion of allowing stabilization permits a more rapid alinement because
each adjustment is final. In connecting the receiver for alinement and
calibration, extreme care should be taken that the sensitive meter lo-
cated in some signal generators is not damaged by connection to the
power supply employed by the receiver. Certain designs of signal
generators are particularly susceptible to burn-out of attenuator and
meter if care is not taken in properly connecting the instrument to
the receiver. Thus a check should be made to ascertain that no direct
current is introduced into the line connecting the signal generator and
receiver. No fuses are provided in the output circuits of signal gen-
erators. Furthermore, it is recommended that the receiver be placed
as close as possible to the signal generator and connected thereto
through short leads. Excessively long leads from signal generator to
radio receiver serve no useful purpose and are likely to produce erratic
results in the actual alinement.

40. Receiver markings.—a. Radio frequency band letter mark-
ing.—Radio receivers of the BC-312 series have six band positions.
The trimmer capacitor adjustment screws are marked with letters A
through F, inclusive, corresponding to the band positions.

b. Radio frequency trimmer capacitor markings—The trimmer
capacitor adjustment screws, in addition to the band letter markings,
show the relative value of capacitance included in the circuit. A red
dot is located on one side of the screw-driver slot in the end of the
screw. The capacitor is of the air-trimmer type composed of a stator
and a rotor. 'The rotor may be turned through 360°, two points being
found during each revolution where the same value of capacitance is
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obtained. With the receiver in a normal upright position, the stator
plates are located on the lower side of the adjusting screws. The ca-
pacitance is at & minimum when the red dot is above the center line,
and the capacitance is at a maximum when the red dot is below the
center line.

¢. Intermediate frequency markings.—Each intermediate frequency
transformer is marked on the top of the container with its functional
purpose as follows: 1ST DET TRANS and C-282, 1ST IF TRANS
and C-283, and 2D IF TRANS and C-284. On the top of each trans-
former and under the chassis will be found a total of six adjustment
screws. (282 also contains the crystal phasing circuits. For both
receivers these adjustment screws operate upon the iron cores of the
transformer as a means of adjustment. Each adjusting screw is
locked in place by a locknut of the elastic nut type. Caution: All of
the radio frequency and intermediate frequency adjusting screws are
held in place by either elastic nuts or split-screw type locknuts and any
attempt to adjust the screws without first releasing the locknut may
result in damage to the adjusting screw.

41. Alinement frequencies.—a. Intermediate frequency.—The
intermediate frequency of radio receivers of the BC-312 series is 470
kilocycles.

b. Radio frequency alinement frequencies—The radio frequency

alinement frequencies are as follows:
Alinement fre-

Band quency (kilocycles)
A 2, 900
B o o e e 4, 900
C o e 7, 850
D e 11, 000
B o 13, 750
F oo 17, 700

¢. Oscillator frequency—On bands A, B, and C the radio fre-
quency oscillator operates at a frequency 470 kilocycles higher than
the frequency of the signal being received and on bands D, E, and F
it operates 470 kilocycles lower than the frequency of the signal being
received. '

42. Receiver alinement procedure.—a. Order—With the re-
ceiver connected for operation outside its case, the volume control
should be adjusted to maximum volume employing manual volume
control operation, the crystal filter phasing control turned to the OUT
position, and the headset (or loudspeaker) and the output meter
plugged in. After becoming stabilized by operation for at least an
hour, alinement should be accomplished in the following order:
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finally the first detector output transformer. Always use the least
signal generator voltage for which a good resonance indication
may be obtained.

(2) In the event that major repairs have been made on the inter-
mediate frequency stages, the intermediate frequency circuits may be
too far out of alinement to respond to this procedure, in which case
begin alinement with the signal generator and 300-ohm dummy
antenna connected to the grid of the second intermediate frequency
tube (normal cap removed), the ground wire remaining connected
to the chassis. Adjust the second intermediate frequency transformer
for maximum response. If for any reason this circuit will not peak
at the frequency specified, a check should be made to determine the
cause of this trouble before continuing the alinement. Next, coy-
nect the dummy antenna to the grid of the first intermediate fre-
quency tube (normal cap removed), and replace the normal cap on
the grid of the second intermediate frequency tube. Adjust the first
intermediate frequency transformer for maximum response. Here
again, as in the case of the second intermediate frequency trans-
former, if a maximum response effect cannot be obtained, circuit in-
vestigation will determine the cause of the trouble. Finally, attach
the dummy antenna to the grid cap of the first detector tube (normal
cap in place), and replace the normal cap on the grid of the first
intermediate frequency tube. Aline the first detector transformer.
Take note of any erratic operation after rechecking all adjustments.
If the output remains steady and no more than a 150-microvolt
signal is required to produce a 10-milliwatt output signal, and if the
noise does not exceed 1 milliwatt, the intermediate frequency ampli-
fier may be considered to be in correct alinement.

c. Adjustment of cw oscillator—With the intermediate frequency
circuits alined as explained above, the continuous wave oscillator
should be turned on. -The modulation of the signal generator should
be turned off only after ascertaining that the frequency of the signal
generator corresponds to exact resonance frequency of the inter-
mediate frequency circuits. Place the CW ADJUST control in the
horizontal position. Vary the trimmer of the cw oscillator, which
is accessible through a hole in the front panel after the slotted cap
is removed, until a heterodyne note of about 1,000 cycles is obtained
between the signal generator and the beat oscillator. To avoid the
possibility of a heterodyne being produced by the beating of other
frequencies or harmonics, the receiver dial should be turned. If the
beat note remains constant in pitch, the correct adjustment has been
obtained.
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d. Alinement of radio frequency oscillator—With the cw oscillator
turned off and with modulation on at the signal generator, a signal
should be applied to the grid of the first detector tube through the
50-micromicrofarad dummy antenna, the normal grid cap remaining
in place. The frequency of this signal will depend upon the band
change switch setting, and is determined for each band by refer-
ence to 5(2) above. With the signal generator accurately adjusted
to the correct frequency for the band change switch position
being alined, the trimmer capacitor of the radio frequency oscillator
should be adjusted until maximum response is secured in the output
circuit. Caution: The adjusted position of the radio frequency
oscillator is ewceedingly critical. In the final adjustment, rock the
main tuning control back and forth for maximium output. If the
center point obtained on the dial agrees with the frequency of aline-
ment, the trimmer is correctly adjusted. If, however, the maximum
output is obtained at a somewhat different frequency on the dial,
repeat the adjustment of the radio frequency oscillator trimmer until
exact frequency agreement is obtained.

e. Alinement of radio frequency stages—Remove the six buttonhead
screws and the shield plate which covers the radio frequency ampli-
fier trimmer capacitors. Use the 50-micromicrofarad capacitor as a
dummy antenna between the signal generator and the ALTERNATE
SIGNAL antenna post on the receiver. With all grid caps in place,
adjust each of the radio frequency amplifier trimmer capacitors
marked 2D RF and 1ST DETECTOR for maximum response.
Caution: When working on the trimmer capacitors for a particular
band do not touch the trimmer capacitors for other bands.

f. Alinement of first radio frequency amplifier and antenna aline-
ment capacitor—Adjust the trimmer capacitor marked 1ST RF only
after the control marked ALINE INPUT has been set in the midposi-
tion. This will insure that the ALINE INPUT control has sufficient
range to cover all antenna conditions under which the receiver might
be called upon to work. *

g. Check of crystal filter—When the radio frequency and interme-
diate frequency circuits are properly alined, turn the CRYSTAL
PHASING control from the OUT position and adjust for minimum
background noise. Turn the cw oscillator OFF. Set the signal gen-
erator for an unmodulated radio frequency signal. Turn the main
dial sharply back and forth across the band point for which the signal
generator is set. Under these conditions a musical “chirp” should be
heard in the headphones or speaker. If the chirp is present, this indi-
cates that the quartz crystal is being excited by the varying inter-
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‘mediate frequency signal produced by the above tuning operation.
The effect will be more pronounced for one direction of tuning of the
main dial than the opposite. )

h. Check of final alinement.—With the receiver alined as described
in preceding paragraphs, the frequency control dial should be varied
throughout the band and the alinement checked for three frequencies
in each band to make sure that optimum results are being secured.
If the variable high frequency oscillator is correctly following the
tuning of the radio frequency stages and producing a difference fre-
quency equal to that of the intermediate frequency amplifier satis-
factory performance should be secured. In actual practice of course,
perfect tracking is never obtained, but it is considered absolutely es-
sential that the receiver be checked throughout each range and the
circuit so compensated that the best available results are obtained
throughout all bands. In general, radio receivers of the BC-312-C
series should be capable of producing a 10-milliwatt output signal
with a. 4:1 signal-to-noise ratio with not more than 5 microvolts
input at any frequency

i. Preparation for return to service.—After each radio receiver has
been serviced following the procedure outlined herein it will be neces-
sary to-lock all adjusting controls :that are .equipped -with locking
devices, and to replace the dynamotor. The chassis should be turned
upside down and cleaned with an air blast to definitely remove any -
metallic particles. All grid caps should be properly attached and the
tubes firmly seated. The receiver can then be replaced in its cabinet,
and the cabinet replaced on the shock mounting from which it was
removed for servicing.

j- Special procedure of alinement of crystal filter—(1) Under the
alinement conditions set forth above, the receiver sensitivity without
the use of the crystal is at a maximum. When the crystal is switched
into the circuit and the PHASING CONTROL is adjusted for bal-
ance of the bridge, considerable loss in sensitivity results from the.
detuning effect of these operations upon the secondary of the first
detector transformer.

(2) In the event that the crystal circuit is being used frequently,
the alinement suggested below will result in improved sensitivity
when crystal operation is required.

(@) Aline the receiver as above.

(b) Set the crystal PHASING CONTROL for minimum back-
ground noise.

(¢) Vary the signal generator frequency above and below 470
kilocycles by means of the fine frequency control so as to bring the
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signal generator frequency to exact coincidence with the natural
crystal frequency.

(@) Readjust the top core trimmer screw located at the top of the
first detector output transformer for maximum output.

(e) Repeat the operations in (¢) and’ (d) above.

(3) While this operation will result in somewhat reduced sensi-
tivity when the crystal is not used, sufficient sensitivity will remain
to secure adequate reception of all but the weakest signals. v

43. Normal current and voltage readings.—The following
normal current and voltage readings are furnished for the informa-
tion and guidance of servicing personnel. (The values are approxi-
mate and will vary slightly with different sets and different measur-
ing equipment.)

a. Current readmgs—(l) The followmg tables give the current
consumptions of the receiver and transmitter measured at the vehic-
ular storage battery. The voltages listed are measured at the bat-
tery. Where the voltage supplied is 14.2 volts, the vehicular sborage
battery generator is operating (vehicular motor running).

(@) Radio receivers of BO-312 series.

Current (amperes)

Voitage
Hmm on
Heatersoff | (BG 312 only)

1 o 4.2 7.4
14,2 e 4.6 8.1
(b) Radio transmitter BC-223 or BC-223-A.
Current (amperes)
Voltage Total Filaments
Ow | Tomad | oy | Tomend
12 e 12 17. 8 2.2 4.6
14.2 14. 2 20.1 2.5 b. 2

(2) The following table gives current readings of radio trans-
mitter BC-223 or BC-223-A taken from the PLATE CURRENT
meter for cw and voice operation (no modulation). The high-

L
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v I

voltage supply to the transmitter is read at terminals 33-20 of the |
transmitter power-connection panel of the BC-223 and is varied to
give a range of readings. =

Current (milliamperes)
High-voltage supply Cw (key depressed) .Voiee
(volts) | l
|
Osciilator axig;{igr 'gﬂ‘tt:l Oscillator ’gﬂg
400 e 35 60 95 35 128
450 . e 40 70 110 40 145
500___ o eeo_- 48 72 120 48 165
550 _ e 50 85 135 50 185

b. Voltage readings—The following tables give voltage measured
at points indicated in the tables for the transmitter and receiver:

(1) Radio transmitter BC-223 or BC-223—A.—These readings are
made on voice operation (no modulation). Terminal connections of .
transmitter tuning units are accessible from within the transmitter -
upon removal of the backplate. The high-voltage supply is read at
terminals 33-20 of the transmitter power connection panel and is
varied to give a range of readings.

Voltages (volts) -
Power ampli- First modu- |Second modu-
Oscillator A-F amplifier
High-voltage supply (volts) fier lator lator
2(+)and’ | 14(+) and 6 () of 4(H)of | 1(H)of

15 (=) of 15 (=) of transformer transformer transformer
tuning unit | tuning unit 29 (C-224) 28 (C-223) 28 (C-228)
terminal strip | terminal strip | and GND and GND and GND

400 _________.______ 275 385 255 400 400
450 _ _ _ ____________ 305 435 | ° 285 450 450
500 _______________ : 340 480 320 500 500
850, o ____ 375 530 340 " 550 550

Voltage across interrupter BZ-7 is 3 volts direct current.

(2) Radio receivers of BO-312 series—These readings are made at
the tube prongs with test set I-56—A, with an input voltage of 14 volts,
the OFF MVC AVC switch in the MVC position, and the VOL con-
trol turned to maximum. For the cw oscillator readings the CW
OSC OFF ON switch is in the ON position. For all other readings
this switch is in the OFF position.
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1

Voltages (volts)

Tabe Cathodeto |8 grid | Plate to

Filament garoung 0 tcoreg.;'?yund ground
1st 1. f. amplifier (VT-86) . _ . ___________ 6.5 3.5 92 207
2d r. f. amplifier (VT-86) __ e 6.5 33 82 217
18t detector (VT-87) .. _ oo .. 6. 5 2.5 77 217
1st i. f. amplifier (VT-86) - oo .. 6.5 3.6 94 215
2d i. f. amplifier (VT-86) _ _ e 6.5 3.7 97 217

Cw oscillator (VIT-65) - . _ e _. 6.5 d oo 100 .

Diode; 1st audio (VT-88) ____ ___._..__. 6.6 6.7 |.__.___. 215
2d audio amplifier (VT-66) . - _ ... ._.__ 6.5 18. 5 222 212
Band A_._______ 6.5 20 (. ___.__. 106
Band B_________| . _____ D 1 3 P 102
. Band C_______.__j________ 12 | __ ... 104
R. f. oscillator (VT-65) Band D....... | ol T o8
Band E._.______|.______. {1 0 I, 95
Band F_________|.___.__.. 0 | o-_-- 97

44. Procedure in case of set failure.—Caution: Do not change
fuses or make repairs with the high voltage on. With this radio equip-
ment, which receives severe field service, failure to operate is usually
due to worn, broken, or disconnected cords, plugs, or sockets, run-
down storage battery, worn dynamotor brushes, or defective tubes.
These items should be checked first. If failure of both transmitter
and receiver occurs simultaneously, the trouble is usually in the pri-
mary power source or leads connected thereto. If only one component
fails to operate, determine first if it is receiving proper supply voltages.
This usually determines whether the trouble is inside or outside of
the component. Check fuses in the equipment at an early stage in
“trouble shooting.” Do not continue to burn out fuses before looking
elsewhere to determine the basic source of trouble.

45. Locating trouble.—The following causes of set trouble may
be present in the event that the component fails to function properly:

a. Radio receivers of the BC-312 series.

Symptom Cause

(1) No filament voltage. Poor battery.

- Open power lead.
Short-circuited power lead.
Poor plug contact.
Burned-out fuse.
Burned-out tube filament.
Damaged bypass capacitor.
Loose connection inside the re-

ceiver.
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The first five of the above causes should be checked before the receiver
chassis is removed from its cabinet.
Symptom Cause
(2) No plate voltage. Poor battery.
Open or short-circuited cord.
Poor plug contact.
Burned-out fuse.
Defective dynamotor.
Defective filter in dynamotor DM-
17-A ! or DM-21-B (dynamotor
rotates).
Loose connection inside the re-
ceiver.
Short-circuited bypass capacitors.
Open resistors.
The first four of the above causes should be checked before the receiver
"chassis is removed from its cabmet
Symptom Cause
(8) No audio frequency output Headset plug not completely in-
serted in jack.
Defective headset, headset plug, or
headset cord.
Defective tube.?
Loose connections inside of re-
ceiver.
Damaged capacitors.
Damaged resistors.
Defective jack insulation.
Break-down on radio frequency
coils, leads, or switches.
Defective band change switch.
The first two causes of trouble should be checked before the receiver
chassis is removed from its box. The last two causes will be indicated
by lack of signal audio output althpugh some audio noise output is
present. '

1To check, remove lead from terminal 2 of dynamotor terminal strip and check the actual
brush voltage. If normal voltage is read. connect lead to lead removed from terminal B —.
If receiver operates, the filter is damaged.

2 Tubes used in radio receiver B('—-312 or BC-312—C may be checked with the tube checker
of test set I-56—A. If found serviceable, they should he replaced in the identical sockets of
the receiver from which they were removed.
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Symptom
(4) No change in intensity level
when SEND REC switch is
on SEND posmon and the
transmitter is being keyed.
(5) Erratic noise in receiver.

T™™ 11-272
45

Cause
Antenna relay inoperative.
Jumper in plug PL-114 open

Defective headset or headset cord.

Defective dynamotor.

Temperature controls chattering.?

Antenna relay chattering.

Dust or dirt in the receiver.

A loose connection in the receiver.

Defective capacitors or resistors in
receiver.

The first possible cause of trouble should be checked before the receiver

chassis 1s removed from its box.

b. Radio transmitter BC-223 or BC-223-A.

Symptom
(1) No filament voltage.

(2) No plate voltage.

Cause
Poor battery.
Open power lead.
Short-circuited power lead.
Defective TONE VOICE CW
“switch.
Burned-out fise.
Damaged bypass capacitor.
Dynamotor starting relay not
functioning properly.
Loose connections inside trans-
mitter.
Poor battery.
Open or short-circuited cord.
Poor plug contact.
Burned-out fuse.
Defective dynamotor.
Loose connections inside transmit-
ter.
Short-circuited bypass capacitors.
Open resistors.
Damaged choke coil.

lThis cause of trouble may be located or eliminated by operation of the HEATER ON

OFF switch. (Found on BC-312 only.)
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Symptom Oause
(3) No radio frequency output. No external grounds. -

Damaged master oscillator or
power amplifier tubes.

Damaged antenna ammeter.

Inoperative keying relay.

Defective TONE VOICE CW
switch.

Damaged choke coil..

Damaged coupling capacitor.

No plate voltage.

Excessive bias voltage (open grid
resistor).

(4) No modulation. Damaged audio amplifier or mod-

ulator tubes.
JImproper or excessive bias.
Poor microphone.
Damaged transformers.
Inoperative interrupter BZ-7.

46. Repairs.—Repairs other than the following will not be at-
tempted by using personnel unless specifically authorized under the
provisions of appendix C, Signal Corps General Catalog.

a. Cords—Cords may become defective because of an open circuit
in one or more conductors, or a short circuit between two or more
conductors, or between any conductor and ground. These defects
most frequently occur at the point of attachment of the cord to its
corresponding plug. These points should be examined and necessary
repairs made where possible. In the event that the damage occurs
any great distance from either end of the cord, it is normally impos-
sible to make a serviceable permanent repair of the cord. A new cord
should be obtained and installed. However, in an emergency, the
defective portion of the cord may be cut out and jumpers used to re-
store the necessary circuits until a new cord can be obtained. Certain
cords such as cords CD—261, CD-262, and CD-263 are shielded cables
each consisting of flexible shielded conduit containing an inner con-
ductor supported by a series of spaced insulating beads. These cords
may be damaged by. crushing or bending sharply. If it is found
necessary to attach a terminating fitting on a concentric transmission
line, before cutting the shield or conductor to length, the shield should
be forced to its shortest length and the conductor should be pulled
tightly to straighten out any kinks. Temporary repair may some-
times be made by careful shaping to hold the inner conductor away
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from the outer shield. If these cords have been badly damaged and
the conductor cannot be straightened, they should be replaced as soon
as practicable.

b. Headsets.—The failure of a headset to operate properly is usually
due to a defective cord or plug which may be reparable. However,
if the damage is within the phones, a new headset should be secured
and the defective unit shipped to the proper agency for repair.

¢. Dynamotor DM-17-A or DM-21-B.—Normally, if the dynamo-
tor has become defective, it should be removed and replaced. Replace-
ments are obtained through the usual channels. The replacement of
brushes, turning* down of commutators, freeing of bearings, and all
repairing of defective receiver dynamotors are done at Signal Corps
repair shops or Signal Corps radio sections at air depots. If the
dynamotor cannot be replaced, or in an emergency, local repairs are
allowable. When local repairs are made, careful sanding-in of new
brushes to fit the commutator, proper spring adjustment, and a run-
ning-in period are necessary.to insure quiet receiver operation. If
results following local replacement of brushes are unsatisfactory, the
dynamotor should be returned to a depot for overhaul when it can best
be spared. Commutators not unduly worn may be cleaned by using a
fine grade of sandpaper and/or wiping off thoroughly with carbon
tetrachloride. If the bearings are not damaged but merely need free-
ing, a drop of light oil is added to each. If the trouble is due to an
open or short-circuited winding, grooved commutators, or some other
serious defect, the dynamotor should be replaced.

d. Dynamotor unit PE-556.—The probable causes of trouble in this
unit are loose or defective brushes, locked or damaged bearings, dirty
or undercut commutator, and open or short-circuited windings. These
should all be checked and treated in the same manner as described for
dynamotor DM-17-A or DM—21-B. Brush springs are furnished for
local replacement in this unit. -
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SecrioNn V-

LIST OF PARTS

Paragraph
Radio set components, weights, and dimensions____________________________ 47
Replaceable parts_ 48

47. Radio set components, weights, and dimensions.—The
following composite table includes radio sets of the SCR-210 and
SCR-245 series. Dimensions and weights, where unappreciable, are
omitted.
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SCR-245-L

SCR-245-M
SCR-245-N
SCR-245-P

Article

Dimensions (inches)

Helght

Width

Depth

..... 2 2
2 2 2

222}

Adapter FT-177 or FT-177-A (Note 1)___
Box BX-19. __ ...

Brush, high-voltage (spare for dynamotor
DM-17-A).

Brush, low-voltage (spare for dynamotor
DM-17-A).

Brush, high-voltage (spare for dynamotor
DM-19-A).

Brush, low-voltage (spare for dynamotor
DM-19-A).

Brush, high-voltage (spare for dynamotor
DM-19-B).

Brush, low-voltage (spare for dynamotor
DM-19-B).

Brush, high-voltage (spare for dynamotor
DM-19-D).

Brush, low-voltage (spare for dynamotor
DM-19-D).

Brush, high-voltage (spare for dynamotor
DM-21-A or DM-21-B).

Brush, low-voltage (spare for dynamotor
DM-21-A or DM-21-B).

Cahinet CH-60___ ____________________.____

Case CS-66. . . ...

Connector, bulkhead . ____________________

Control box BC-321 including one cord
CO-173. .

Cord CD-201

Cord CD-261

Cord CD-262

Cord CD-266
Cord CD-269
Cord CD-270.
Cord CD-277
Cord CD-278
Cord CD-281
Cord CD-283
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47

SCR 245 M

SBCR-245-N

SCR-245-P

Article .

Dimensions (incm;s)

Unit weight
(pounds)

| Cord CD-284_____ ..
== Cord CD-307-A .. ..
weee| Cord CD-314__ .. __

o] Cord CD-361 . oo
eee| Cord CD-411_____ .
oo/ Cord CD420_______ ...
e-_| CordCD-422_________.__________________.__

.| Cord CD-433__ e
.| CordCD-434____________ ...
oo Cord CD-435__ .
—...| Cord CD-436. ____________ ...
e Cord CD437_____ ..

1| Cord CD-441_______ ...

e | Cord CD—442___ ..
—eeo{ Cord CD—445___ ___ .
...| CordCD-447________.___ ...
eee{ Cord CD—448____________ e

1] Cord CD-470__ e

——..| Cord CO-166-A _ ___ . _______ .. ...
eeo.| Cord CO-170-A _ .. ..
e Cord CO-172_ ...
e Cord CO-176__ ..
.| Cord CO-188-A _______________ . _____.___.
e/ Cord CO-189_ ____ ...
eee Cord CO-190__ . ____ ... PR
oee-| Cord CO-257_ e

1| Cover BG-67. ...
1| Cover BG-75_ ...

.| Cover BG-76_. e

1| Cover BG-77. o eeeeeeeee

w-ea{ Cover BG-85_______ . ___.

1{CoverBG-86________________________.____

.--| Crystal holder FT-171 with crystal

(Note 2).

1 | Dynamotor unit PE-55, including:

1 dynamotor DM~-19-A or DM-19-B.
4 fuse FU-30 (1 in use, 3 spare).

8 fuse FU-26 (1 in use, 7 spare).

1 mounting FT-185.

4 | Fuse FU-21 or FU-21-A (spare)_._._.__._..

...| Headset HS-18__________________________..
...| Headset HS-23______________ ... ..
... Headset P-19______________________.______

2 | Instructions, radio installation

_..i Insulator IN-89 (spare)__._____ . ccceeeoao
---| Insulator IN-90_____ ...

2 | Insulator IN-98__ ..

-.-i Insulator IN-101_ _ . ______________.._._..
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™ 11-272.

RADIO SETS SCR—10 AND SCR—245 SERIES a7

-

- Dimensions (inches) |
*- 3 $ 4 33

& ; Article 2|l al g P

' BEAEAEE ¥l 5|3 23|y

2132818 M| B | A A |5
_____ PRI SRS 2 | Insulator IN-104_ ______ . |ecaeoo ———— [ I
2 2 | feoa Insulator IN-111_ . __ . e oo
.................... Insulator jacket M—-188_ _ _________________ |- )eceeee el
____________________ Jack JK-84-A _ . e eemcecemecec e e e e
) N TR RO A, Junction box TM-188. (Note3) .. ..o |-cocoo|acoooofommoacfomccac]accea e
____________________ G o 1 USRI SIS BN I AU R SURI,
1 1 1 1| Key J45. e e mcm e emmae e e e e e el
2 2 2 2 Lamp LM-27_ oo e e e e el
2 2 2 2| Lamp LM-83. ... e feme e el e
1 1 ) N P Mast base MP-37. (Noted4). .| . |ooo o }oom oo feeeeee
____________________ Mast base bracket ... | |emecefee oo fameenfeaeaa
2 2(° 2| 2| Mastsection M8—49__________.__ .. | . |oceo oo, 35 1% o0.16
2 2| 2| 2| Mastsection MS-50____ ..o .|| fooo. 36 %l .38
2 2] 2| 2| Mastsection M8-81_ ... ooooooeeooo o | || 36 34| .48
2 2 2 2 | Mast section M8-52. . |)eeo oo 36 8¢ .68
2| 2| 2| 2] Mastsection MB-83. ... SR R 36 % .81
_______________ 2 | Microphone T-17_ ... o coaceooaaoo-| 63| 2¢| 234|.-..-_|-....-| .88
2 2 2 faeaen Microphone T-80-A.. .o |emama e oo
1 1 1 1 | Mounting FT-172____________._ ... 24 214 b N PR [, .25
1 1 1 1 | Mounting FT-178________________..._.. 244l 2%l 12 | |.._.__ .25
.................... Mounting plate FT-176_________________.| 10} 34 Kleomea]eaaaa| 8.78
____________________ Radio receiver BC-312, including: 94| 18 7 |ecancfaeaaa| 40.0

1 dynamotor DM-17-A.
- 8 tuse FU=-21 (2 in use, 1 spare).
2lamp LM-27.
1 mounting FT-162.
1 1 1 1 | Radio receiver BC-312-C, including: 8y4| 18 b A PO I 40.0
1 dynamotor DM-21-B.
3 fuse FU-21-A (2 in use, 1 spare).

2 lamp LM-27.
1 mounting FT-162. (Note 5).
____________________ Radio transmitter BC-223, including: | 14134 203¢| 88{[-.-._.|-.-.._| 26.8
(Note 6).
1 calibration chart.
1lamp LM-33.
1 mounting FT-173.
1 1 1 1 | Radio transmitter BC-223-A, including: | 1414 203¢| 884|.__.__|--_-._ 2.5
(Note 6).
1 calibration chart.
1 lamp LM-33.
1 mounting FT-173.
1f 1 1 1 | Roll BG-56 (or BG-56-A for mast sec- | 28 | 524 [N R 2
tions).
1 set |1 set |1 set |1set | Screws, nuts, and lock washers. . _________| | . _|ooooo|ecomofocoooi]eemaa
.................... 8hield MP-38. (Note4). -._.. .._..____| 2 3 3 |coiofeaa| 2
____________________ Spacers for control box BC-321__. ____. 4 % | 2| PR U B i 1 4
1 set |1 set |1 set |1 set | Springs, brush holder (spare for dyna- |-.._ |- |- |-} __|-aco..
motor DM-19-A or DM-19-B or DM-
19-D).
_____ 1 1 1 | Terminal block TM-183 (for terminal 134 5% b U (RO .8
box).
1 1 1 1 | Transmitter tuning unit TU-17. (Note.; 8% 10 3% |- 8.75
8). !
1 1 1 1 | Transmitter tuning unit TU-18. (Note B%i 10 3% 8.78
6). -
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47 SIGNAL CORPS
O R | x| o <4 | m 8|
2120212158 1%13(% 2 13 ; g 3% 17 Z X
;f' Fn“‘ "’?; —"T‘ $ al ‘—?‘ -°|" ai D Dl ) ) ) a| N| $ ) $
- RS--SO - - - - - T O - T - - - T - D I
vlolo|ojp|jolo o lololo|jlololovlo|lololo|o
m wm w w <4] <7} w ] -] w <] m ] o m ] w an wm
SRR RO VORI IR NN SRR NS (RN N 4| 4| 4| 4| 4| 4| 4| 4] 4| 4
SRR SRR OSSR S O IR N R R 6 6| 6| 6| 6| 6 6| 6| 6| 6
4 4 4 4 4 4 4 4 4 4 4 4 4 4| 4 4 4| 4} 4
2 2 2 2| 2| 2 2 2| 2 2 2| 2| 2| 2| 2 2 2] 2| 2
8 8| 8 8| 8| 8 8 8 8 8 8| 8 8| 8| 8 8 8 8| 8
2 2 2 2( 2| 2 2 2 2 2 2 2 2 2 2 2 2| 2| 2
2 2 2 2| 2 2 2 2 2 2 2 2 2 2| 2 2 2 2| 2
11 RS R U SR O R NS A 10 10| 10] 20 |oooefomootoeo ool —_—
ft.
.. 20 2 20| 20| 20| 20 20| 20 | |ooo oo joo_. 20! 2| 2] 20| 20| 2
ft. | ft. | ft. | ft
(1 RS U SRRt (NSNS FOUPROIONY PRI A A 20| 2 || oo e
1 I SO SR IR R SRR IO SR NN 2| 2 || oo
T RN ) N U RS RSSO N S 10 10 | oo eoo e e e
T R U SRS FRONUI SO AU I S 10 [ 30 | oo oo e e
10 (oo e 10 | 10 || ooce e
10 | e e 10 | 10 o)
71 Y RO (RSN U SN S B NN 100 10 |||
10 | e 10 | 10 | oo oo
NOTES

1. Adapter FT-177 may be substituted for this item in radio sets SCR 245-A, SCR-245-B, SCR-245-H,
and SCR-210-A. In radio sets SCR-245-C and SCR-245-D, adapter FT-177 cannot be used.
2. The quantity of crystal holder FT-171 and the frequency of the crystals therein will be as previously
authorized for each using organization.
3. Setsof these typesissued prior to September 1, 1939 required one junction box (no type number furnished
by the Ordnance Department), one terminal block TM-183, and jack JK-34-A (or JK-34) furnished by
the Signal Corps in lieu of one junction box T M-188, which is an assembly of these items.
4. Mast base M P-14 or MP-14-A may be substituted for this item. In radio set SCR-210-A when M P-14
or MP-14-A is used, shield M P-38 must be substituted for shield M P-33. ’
5. Radio receiver BC-312-C, in which case one adapter FT-197 must be used. .
8. The serial number and order number of the calibration chart and of the transmitter tuning units TU-17
and TU-18 must be the same as those of the radio transmitter BC-223 with which they are used.
7. Transmitter tuning unit TU-25-A will be issued only as authorized for any using organization.
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RADIO SETS SCR—10 AND SCR—245 SERIES 47
AlS |z | & Dimensions (inches) 3259,\
AERERE i
Article a8 re £ S =
A 5l208 888t
8 m | ® | @ o] B 5 g a =]
____________________ Transmitter tuning unit TU-25-A.
(Note 7).
4 4 4 4 | Tube VT-62 (2in use, 2spare) . ... oo focaeo oo foooofooaa oot . 165
8 6 [} 68 | Tube VT-63 (3in use,”3spare). .. .- |- cooo)omocaa)omoo oo ]aoaeae .13
4 4 4 4 | Tube VT-65 (2in use, 2spare). . . ..o _|occoo |eomo|oomc oo feaaae .1
2 2 2 21 Tuabe VT-66 (1 inuse, 1 spare) _ __ . |ccomoofomoom ||| .1
8 8 8 8 | Tube VT-86 (4inuse, 4spare) _ . _____.__ .| o |oeeoo oo eaaee .1
2 2| 2 2 { Tube VT-87 (1 inuse, 1 spare) __ .. _______{ _____| .| _|oco._|-o.__ .1
2 2 2 2| Tube VT-88 (1inuse, 18pare) . _ . _|-ccoo|ocomocfomoce]omafeeanea .1
____________________ Wire W-124_ e oo c oo e e e
20 2| 2 20 | Wire W-128_ _ .o ccmcmee|emcmeaf e e e f e e[ eee e
____________________ Wire W-131_ ___ e emeemc e e e .12
____________________ Wire W-132_ ____ e eme e e e 24
____________________ Wire W-133_ _ e o] 12
____________________ Wire W-134_ _ e e e e e el .12
.................... Wire W-135_ _ e e e e eee] W22
____________________ Wire W-136_ _ ..o e e .12
____________________ ‘Wire W-137_ _ e e ) e el .12
____________________ Wire W-188_ o ceeeccmcmeefmmmee | e mem e o] 12
25°—42——9 120
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RADIO SETS SCR—10 AND SCR—245 SERIES
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