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SAFETY NOTICE

DYNAMOTOR DM-33-A, ON THE MODULATOR UNIT
OF THIS RADIO SET, GENERATES 600 VOLTS, D. C.
THIS IS SUFFICIENT TO CAUSE SEVERE SHOCK, OR
EVEN DEATH. MAKE ABSOLUTELY CERTAIN THAT
THE DYNAMOTOR IS NOT RUNNING BEFORE MAK-
ING ANY ADJUSTMENT WHATEVER WITH THE EX.
CEPTION OF TUNING UP THE TRANSMITTERS.

Opening up the tube covers on the transmitters and modulator unit
exposes the high voltage plate connections to the top caps of Tubes
VT-136. These covers should be safety-wired in place at the time of
installation. Do not attempt to connect or disconnect a transmitter or
a power plug while Dynamotor DM -33-A4 is running. Do not depend
alone upon hearing the dynamotor or upon observing the several
switch positions to determine whether the dynamotor is running—
feel it.

In tuning up the antenna circuit of the transmitters, be careful to
avoid touching the antenna when the power is on as severe, irritating
burns will result. Warn anyone who may be working near the antenpa

of your intention to turn on the power.

FIRE: If theradio compartment has been exposed to gasoline vapor,
make certain that it is aired out well before turning on the power. The
antenna must be installed as far as possible from any inflammable
material such as fabric covering, canvas baggage compartments, etc.,
because of the possibility of sparking through this material to a
grounded metal member beyond and setting fire to the material.

Dynamotor DM-32-A, on each of the receivers, generates 250 volts
d.c. The danger of exposure to this voltage must not be ignored. Make
certain that all control switches are OFF before performing any
adjustment to the equipment other than antenna alignment.

Xv
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PARS. 1-2

INSTRUCTION BOOK
FOR
OPERATION AND MAINTENANCE
OF
RADIO SET SCR-274-N

SECTION I
GENERAL DESCRIPTION

1. INTRODUCTION

Radio Set SCR-274-N is a multi-channel aircraft
radio receiving and transmitting equipment, the major
components of which are identified in Figure 1. Al-
though some of these components are not furnished
on each order of equipment, similar units are oper-
atively interchangeable regardless of order number.
Table I, Paragraph 8, lists components furnished.

2. RECEIVING EQUIPMENT

a. Components

The receiving equipment consists of Radio Receiv-
ers BC-453-A (or -B) (190-550 kc), BC-45+4-A (or
-B) (3.0-6.0 mc) and BC-455-A (or -B) (6.0-9.1
mc), three Dynamotors D)I-32-A, and either Radio
Control Box BC-450-A (for three receivers) or
Radio Control Boxes BC-473-A (or -B) (for one
receiver) and BC-496-A (for two receivers). In addi-
tion, there are the racks, mountings, plugs and cord-
age listed in Table 1, Paragraph 8.

b. Antenna Requirements

A single antenna may be used for all receivers and
transmitters, providing it is suitable for each unit. It
may be desirable to use a long fore and aft inverted
L or T antenna for all receivers and transmitters.

¢. Power

Primary power is obtained from the 24-28 volt
d-¢ supply on the airplane. The current drain is 1.6
amperes per receiver for a normal input of 28 volts.

(See Table 2, SecTioN V, for further details on cur-
rent drain.) The receiver is designed for satisfactory
operation over a range of 22 to 30 volts.

d. Tuning

The receiving equipment may be installed for either
local or remote control by the use of suitable adapters
and tuning controls which are supplied as parts of
this radio set. All tuning dials are calibrated in kilo-
cycles (kc) or megacycles (mc).

e. Receiver Qutputs

The output of each receiver may be paralleled on
one line to a single headset or separated and fed to two
lines for reception by more than one operator. Several
Headsets HS-23 (8000 ohms impedance per headset)
may be used with either -A or -B type radio receivers.
The -B type radio receivers may be converted to sup-
ply low impedance (600 ohms) headsets by changing
taps on the output transformers.

f. Sensitivity Control

Continuous wave (CW) or amplitude modulated
(AMICW) radio signals may be received. Manual con-
trol of sensitivity is emploved, aided by a built-in
auxiliary control circuit which prevents strong radio
signals from blocking reception. No provision is made
for complete automatic gain control.

g. Electrical Circuits

The electrical circuits of the receiving equipment
are shown in Figure 26. All the receivers are of the
superheterodyne type and, except for elements form-




PARS. 2-3

ing the r-f and i-f tuned circuits, they are essentially
alike, electrically and physically. Each receiver em-
ploys six 12-volt tubes performing the following
functions: r-f amplifier, mixer, first i-f amplifier, sec-
ond i-f amplifier, diode detector—CW heterodyne
oscillator and audio amplifier.

h. Weights and Dimensions

The weight of the receiving equipment, comprising
the component units required for a three-receiver in-
stallation but not including control boxes, cords or
external wiring, is 35.3 pounds. Figure 28 shows the
overall dimensions and lists the weights of the com-
ponent units. Figure 30 shows similar information on
the radio control boxes and associated mountings.

3. TRANSMITTING EQUIPMENT

a. Apparatus

The transmitting equipment consists of Radio
Transmitters BC-696-A (3.0-4+.0 mc), BC-457-A
(4.0-5.3mc), BC-458-A (5.3-7.0 mc) and BC-439-A
(7.0-9.1 mc) (certain installations use only one or
two of these transmitters while others use three or
four) ; Dynamotor DM-33-A and Modulator Unit
BC-456-A (or -B) which supply the high voltage
d-c and the modulating power for the transmitters;
Radio Control Box BC-451-A for remote control of
the transmitting equipment and Antenna Relay Unit
BC-442-A for switching a single antenna between the
receivers and the transmitters. In addition, there are
the racks, mountings, cords, etc., listed in Table 1,
Paragraph 8.

b. Antennas
A single antenna may be used for all transmitters,
providing it has characteristics at each operating fre-
quency within the following limits:
(1) A reactance not greater than that of 50 micro-
microfarads or of 4.5 microhenries.

(2) A resistance up to 12 ohms.

The peak power output of each transmitter under
optimum antenna loading conditions exceeds 40 watts
(on CW) for 28 volts input to the equipment. Con-
siderably less power will be obtained when using short
built-on antennas whose capacitance may be as low
as 50 micromicrofarads and whose total resistance
may be one ohm or less. Under these conditions a re-
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duction of as much as 10 to 1 in power may be ex-
pected. Typical test data on the transmitters are given
in Table 8, SectioN V.

c. Power

Primary power is obtained from the 24-28 volt d-c
supply on the airplane. The current drain in a two-
transmitter installation, at 28 volts input is 9 am-
peres at maximum power output, and 2.5 amperes
when not transmitting (vacuum tube heater current).
(‘The primary supply current for various conditions

“of operation is shown in Table 2, SecTion V.) Satis-

factory operation will be obtained if the d-c input
voltage lies within a range of 22 to 30 volts.

d. Control Box

The position of the TONE-CW-VOICE switch
on Radio Control Box BC-451-A determines the type
of emission, and the four-position switch on the same
box selects a pretuned transmitter.

e. Frequency Calibration

A piezo-electric crystal and an electron resonance
indicator are provided in each transmitter to check
the accuracy of the calibration at one frequency. The
transmitter dials are calibrated in megacycles (mc).

f. Sidetone

Sidetone is furnished to the headsets from the modu-
lator unit to permit listening to the transmission on
the interphone system. Either Modulator Unit BC-
456-A or BC-456-B may be used with high impedance
headsets. Modulator Unit BC-456-B may be con-
verted for use with low impedance headsets.

g. Electrical Circuits

The electrical circuits are shown in Figure 27. A
master-oscillator excites a pair of beam tetrode power
amplifier tubes connected in parallel. The master-
oscillator and the r-f power amplifier tuning capaci-
tors are ganged for simplification of controls. Continu-
ously variable magnetic coupling between the power
amplifier tank circuit and the antenna circuit is con-
trolled by the ANT. COUPLING knob on the front
panel. The antenna circuit is tuned by a continuously
adjustable series inductor. Two Tubes VT-136 in
parallel are used as r-f power amplifiers and are
screen-grid modulated by audio voltage from Modula-
tor Unit BC-456-A (or -B). The modulation capa-
bility exceeds 85 per cent.
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GENERAL DESCRIPTION

y. Weights and Dimensions

The weight of the transmitting equipment with
two transmitters, less cords, is 41.2 pounds. Figure
29 lists the weights of the transmitter and its associ-
ated racks and mountings, and shows the overall
Jimensions of the equipment. Figure 30 contains sim-
ilar information on the radio control boxes and an-
tenna relay unit and associated mountings.

4, SERIAL NUMBERS
a. Application

Serial numbers appear on all major units of Radio

Set SCR-27+N.

b. Dynamotors

A nameplate bearing Signal Corps nomenclature
is located on the base of each Dynamotor DM-32-A
and Dynamotor DMI-33-A and is hidden from
view when the dynamotor is mounted on the equip-
ment. In order to aid in checking the serial number
without dismounting the dvnamotor, an additional
serial-number plate has been provided on the top of
the dynamotor. This plate is of the write-in type, so
that the proper number may be recorded if a new
dynamotor Is mounted on the dvnamotor base. The
number engraved on the nameplate is the permanent
serial number of that unit.

¢. Radio Receiver

A serial number on the rear of the receiver chassis

corresponds to the serial number appearing on the
receiver nameplate on the outer shield. Certain re-
ceivers have the nameplate on the side of the chassis.
Serial numbers for manufacturing records only are
rubber-stamped on each gang capacitor, and are steel-
stamped on the side of each dynamotor. These apply
to the gang capacitor and dynamotor and not to the
receiver,

5. REFERENCE AND PART
NUMBERS

8. Reference Numbers

The reference numbers used in the following dis-
Cussion refer to parts shown in the photographs and
drawings and are referenced in the Table of Re-
placeable Parts in SEcTION V of this book.

PARS. 3-6

b. Part Numbers

A reference number has been assigned to each com-
ponent. For example, “Z-5" is the r-f coil set assem-
bly. This assembly is different for each of the three
receivers in this equipment, hence, three “Western
Electric Company Drawing Numbers” will be found
for Z-5. These numbers are also Western Electric
Company “Part Numbers.” Many parts will be found
common to all three receivers or to all four trans-
mitters, but wherever this is not true, a separate list-
ing for each unit will indicate the correct number.

6. BRIEF DESCRIPTION OF THE
PRINCIPAL COMPONENTS OF THE
RECEIVING EQUIPMENT

(See Figure 1 and outline drawings in Figures 28
and 30.)

a. Radio Receivers

This item includes Radio Receivers BC-453-A
{or -B), BC-454-A (or -B) and BC-455-A (or -B),
with Dynamotors DM -32-A, Adapters FT-230-A,
Couplings MC-211-A, Rack FT-220-A and Mount-
ing FT-221-A (for three receivers). Other racks
and mountings are also available as follows: Rack
FT-233-A with Mounting FT-231-A (for one re-
ceiver), Rack [FT-277-A with Mounting FT-279-A
(for two receivers) and Rack FT-264-* with Mount-
ing FT-278-* (for four receivers).

For the 3-receiver arrangement the weight and di-
mensions are as follows: '

Weight: 32.6 pounds.

Overall Dimensions: 167% inches wide, 741 inches
high and 13%% inches deep.

This group of components comprises three com-
plete radio receivers, each with its own high-voltage
dvnamotor, adapter and coupling, and Rack FT-
220-A with three stalls for the three radio receivers
and shock-proof Mounting FT-221-A for vibration
protection of all of these units.

The weight of a single receiver with its rack and
mounting and with Dynamotor DM-32-A is 11.2
pounds. The overall dimensions are 61} inches wide,
711 inches high and 1314 inches deep.

* Mountings and racks with no letter sufix were not manu-
factured at the time of publication of this instruction book.
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b. Radio Control Boxes

This item includes Radio Control Boxes BC-
450-A, BC-496-A and BC-473-A (or -B) with
Mounting FT-222-A, FT-240-A and FT-235-A (or
-B) respectively.

The overall dimensions of Radio Control Box
BC-450-A with Mounting FT-222-A are 924 inches
wide, 543 inches high and 213 inches deep. The
weight of this unit, including Mounting FT-222-A,
is 2.7 pounds.

Radio Control Box BC-450-A contains three com-
pletely independent groups of controls for remote
control of the three radio receivers. It is equipped
with Dials MC-212 (190-550 kc), DMNC-213 (3-6
mc) and MC-214 (6-9.1 mc) which are mechanically
interchangeable.

The overall dimensions of Radio Control Box
BC-496-A with Mounting FT-240-A are 634 inches
wide, 534 inches high and 212 inches deep. The
welght of this unit, including its mounting, is 1.7
pounds.

Radio Control Box BC-496-A differs from Radio
Control Box BC-450-A in that there are only two
sets of controls. This box Is normally equipped with
Dials M C-213 (3-6 mc) and MC-214 (6-9.1 mc).

The overall dimensions of Radio Control Box
BC-473-A (or -B) with Mounting FT-235-A (or
-B) are 314 inches wide, 543 inches high and 213
inches deep. The weight of this unit, including its
mounting, is 0.9 pound.

Radio Control Box BC-473-A (or -B) differs from
Radio Control Box BC-450-A in that there is but one
set of controls. This box is normally equipped with
Dial MC-212 (190-550 ke).

A one-section and a two-section control box may
be used instead of the three-section control box de-
scribed above whenever it is desired to split.the con-
trols between two operators.

c. Adapter FT-260-A and Control Unit
MC-237-4

Adapter FT-260-A, containing local control for
one receiver, fits into the same socket on the receiver
as Adapter FT-230-A and adds 0.1 pound to the
weight of each receiver so equipped above the weight
including Adapter FT-230-A.

Control Unit MC-237-A is a crank used to replace
the tuning shaft when local tuning of the receiver is

desired. To install Control Unit MC-237-A proceed

SCR-274-N

as follows: Remove the tuning shaft by unscrewing
the knurled nut which holds the shaft to the sleeve on
the front of the receiver. Press Control Unit MC-
237-A on the sleeve, making sure that the spline shaft
on the adapter slides into the spline socket. Secure in
place by screwing the rear flange of the adapter on
the sleeve.

Control Unit MC-237-A, when attached to a re-
ceiver, adds 0.1 pound to the weight and 1.0 inch to
the depth.

7. BRIEF DESCRIPTION OF THE
PRINCIPAL COMPONENTS OF THE
TRANSMITTING EQUIPMENT

(See Figure 1 and outline drawings in Figures 29
and 30.)

a. Radio Transmitters

This item includes Radio Transmitters BC-696-A,
BC-457-A, BC-458-A and BC-459-A; Rack FT-
234-A and Mounting FT-232-A (for one transmit-
ter) ; Rack FT-226-A and Mounting FT-227-A (for
two transmitters), Rack FT-276-* and Mounting
FT-262-* (for three transmitters) and Rack FT-
331-A and Mounting FT-332-A (for four trans-
mitters).

This group of components comprises the four trans-
mitters, racks with stalls for any one, two, three or
all four transmitters and shock-proof mountings for
vibration protection of these units. Each of the trans-
mitters contains a master-oscillator and the r-f power-
amplifier components of the transmitting equipment.

Weight: 10.5 pounds (one transmitter, Rack FT-
234-A and Mounting FT-232-A).

Dimensions: 74 inches wide, 81% inches high and
1545 inches deep (one transmitter, Rack FT-234-A
and Mounting FT-232-A).

Weight: 20.4 pounds (two transmitters, Rack
FT-226-A and Mounting FT-227-A).

Dimensions: 1234 inches wide, 842 inches high and
1545 inches deep (two transmitters, Rack FT-226-A
and Mounting FT-227-A).

Weight: 30.3 pounds (three transmitters, Rack
FT-276- and Mounting FT-262- ).

Dimensions: 184 inches wide, 812 inches high and
1545 inches deep (three transmitters, Rack FT-276-
and Mounting FT-262- ). '

* Mountings and racks with no letter suffix were not manu-
factured at the time of publication of this instruction book.
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GENERAL DESCRIPTION

Weight: 40.2 pounds (four transmitters, Rack
FT-331-A and Mounting FT-332-A).

Dimensions: 2334 inches wide, 812 inches high
and 154z inches deep (four transmitters, Rack FT-
331-A and Mounting FT-332-A).

5. Control Box

This item includes Radio Control Box BC-451-A
and Mounting FT-228-A.

Weight: 0.9 pound.

Dimensions: 414 inches wide, 434 inches high and
2%, inches deep.

Radio Control Box BC-451-A contains all controls
for the operation of any of one to four transmitters.
(Tuning controls on the front of each transmitter
are differentiated from operating controls.) This box
contains a built-in telegraph key, a jack for connec-
tion to an external key, a microphone jack, an emis-
sion selector switch, a transmitter selection switch,
a primary power source switch and a switch (inside
the box) for short-circuiting a microphone series re-
sistor. This resistor normally is short-circuited.

¢. Modulator Unit

This item includes Modulator Unit BC-456-A
(or -B), Dynamotor DM-33-A and Mounting
FT-225-A.

Weight: 18 pounds.

Dimensions: 104 inches wide (facing receptacles),

71} inches high and 874 inches deep.

This group of components comprises the high-volt-
age d-c power supply, all of the voice and tone modu-
lating circuit components and a shock-proof mount-
ing for vibration protection of these units.

d. Antenna Relay Unit

“This item includes Antenna Relay Unit BC-442-A
and Mounting FT-229-A.

Weight: 2.2 pounds.

Dimensions: 534 inches wide (facing the unit so
that the meter reads right side up), 434 inches high
and 6% inches deep.

This unit consists of a switching relay, an antenna
Current indicator (with current transformer and ther-
mocouple), a REMOTE-LOCAL antenna cur-
rent indicator switch*, a 50 micromicrofarad antenna
series condenser and a shock-proof mounting for vi-

bration protection of the unit.
—————

*Discontinued on the later model of Radio Set SCR-274-N.
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8. APPARATUS UNITS WHICH MAY
BE USED AS COMPONENT PARTS
OF RADIO SET SCR-274-N

The first column of the following table assumes
that the radio set may include any number of trans-
mitters from one to four but that it will include three
receivers,

TABLE 1

PRINCIPAL COMPONENTS OF
RADIO SET SCR-274-N

Quantity Western
Per Electric
Radio Name of Major Unit Co.
Set or Adccessory Dwg. No.
3 Adapter FT-230-A (receiver,
remote control) 6433
*  Adapter FT-260-A (receiver,
local control) 643+
1 Antenna Relay Unit BC-442-A 5017
1 Instruction Book for Radio Set
SCR-274-N —
*  Control Unit MC-237-A (Local,
Tuning) (formerly coded
MC-236) 6743
3 Coupling MC-211-A (right angle,
for tuning shaft) 6357
3 Dynamotor DM-32-A (receiver) 7351
1 Dynamotor DM-33-A (modulator
unit) 5168
2 Ferrule M-231 (used on primary
power supply cords) 6780
1 DModulator Unit BC-456-A
(or -B) 7591
1 Mounting FT-225-A (for Modu-
lator Unit BC-456-A or
BC-456-B) 7058
1 Mounting FT-229-A (for An-
tenna Relay Unit BC-442-A) 7056
*  Mounting FT-235-A (or -B) (for
one-receiver Radio Control Box
BC-473-A (or -B) 7053
*  DMounting FT-240-A (for two-
receiver Radio Control Box
BC-496-A) 6831

*Variable, depending upon operating requirements.
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TABLE 1-(Continued)
PRINCIPAL COMPONENTS OF RADIO SET SCR-274-N
Quantity Western ~ Quantity Hestern
Per Name of Major Unit Electric Per Name of Major Unit Electric
Radio or Accessory Co. Radio or Accessory Co.
Set Dwg. No. Set Dwg. No.
1  Mounting FT-222-A (for three- 2 Plug PL-153 (18-contact, for
receiver Radio Control Box cable) or 6963
BC-450-A) 7054 Plug PL-153-A (18-contact, for
1 Mounting FT-228-A (for trans- open wire) 9121
mitter Radio Control Box 2 Plug PL-154 (12-contact, for
BC-451-A) 7083 cable) or 6964
*  Mounting FT-231-A (for one- Plug PL-154-A (12-contact, for
receiver Rack FT-233-A) 7059 open wire) 9122
*  Mounting FT-279-A (for two- 2 Plug PL-156 (S-contact, for
receiver Rack FT-277-A) 5694 cable) or 6967
1  Mounting FT-221-A (for three- Plug PL-156-A (S-contact, for
receiver Rack FT-220-A) 7060 open wire) 9124
*  Mounting FT-278- (for four- *  Plug PL-157 (2-contact)
receiver Rack FT-264- )*** 5696 (discontinued in later models) 3146
*  Mounting FT-232-A (for one- A *  Plug PL-158 (2-contact)
transmitter Rack FT-234-A) 7061 (discontinued in later models) 7543
*  Mounting FT-227-A (for two- *  Plug PL-192 (used in receiver
transmitter Rack FT-226-A) 7062 rack when receiver is equipped
*  Mounting FT-262- (for three- with Adapter FT-260-A for .
transmitter Rack FT-276- )*** 7063 local control) 6787
*  Mounting FT-332-A (for four- *  Rack FT-233-A (for one
transmitter FT-331-A) 7064 receiver) 7509
2 Nut M-232 (used on primary *  Rack FT-277-A (for two
power supply cords) 7546 . receivers) 5018
1 Plug PL-147 (2-contact, for 1 Rack FT-220-A (for three
cable) or 6578 receivers) 7537
Plug PL-147-A (2-contact, for *  Rack FT-264- (for four
open wire) 9127 receivers) *%* 5019
1 Plug PL-148 (3-contact, for *  Rack FT-234-A (for one A
cable) or 6965 transmitter) 7507
Plug PL-148-A (3-contact, for *  Rack FT-226-A (for two
open wire) 9126 transmitters ) 5020
2 Plug PL-151 (6-contact, for *  Rack FT-276- (for three
cable) or 6784 transmitters ) *** 7638
Plug PL-151-A (6-contact, for *  Rack FT-331-A (for four
open wire) 9123 transmitters) 6090
6  Plug PL-152 (8-contact, for *  Radio Control Box BC-473-A
cable) or 6577 (or -B) (for one receiver) 7043
Plug PL-152-A (8-contact, for Includes: '
open wire) 9125 Dial MC-212 (190-550 kc)

*Variable, depending upon operating requirements. . ) ]
***Mountings and racks with no letter suffix were not manufactured at the time of publication of this instruction book.
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GENERAL DESCRIPTION PAR. 8
TABLE 1-(Continued)
PRINCIPAL COMPONENTS OF RADIO SET SCR-274-N
mty Western  Quantity Western
Per Name of Major Unit Electric Per Name of Major Unit Electric
Radio or Accessory Co. Radio or A ccessory Co.
Set Dwyg. No. Set Dwyg. No.
*  Radio Control Box BC-496-A 1 Tube Set (for Modulator Unit
(for two receivers) 6546 BC-456-A or BC-456-B)
Includes: Includes: 1 Tube VT-135 (RMA
Dial MC-213 (3.0-6.0 mc) type 12J5-GT)
Dial MC-214 (6.0-9.1 mc) 1 Tube VT-136 (RMA
1 Radio Control Box BC-450-A type 1625)
(for three receivers) 5014 1 Tube VT-139 (RMA
Includes: ‘ type VR-150-30)
1 Dial MC-212 (190-550 kc) 3 Tube Set (for a receiver)
1 Dial MC-213 (3.0-6.0 mc) Includes: 3 T'ube VT-131 (RMA
1 Dial MC-214 (6.0-9.1 mc) type 128K7)
I Radio Control Box BC-451-A I Tube VT-132 (RMA
(one to four transmitters) 7095 type 12K8)
. . 1 Tube VT-133 (RMA
1  Radio Receiver BC-453-A (or -B) type 12SR7)
(190-550 ke) 7594 1 Tube VT-134 (RMA
Includes: 1 Adapter FT-230-A type 12A6)
(for remote control) *  Tube Set (for a transmitter)
1 Radio Receiver BC-454-A Includes: 2 Tube VT-136 (RMA
(or -B) (3.0-6.0 mc) 7595 type 1625) ’
Includes: 1 Adapter FT-230-A 1 Tube VT-137 (RMA
(for remote control) type 1626)
1 Radio Receiver BC-455-A 1 Tube VT-138 (RMA
(or -B) (6.0-9.1 mc) 7596 type 1629)
Includes: 1 Adapter FT-230-A **  Tuning Shaft MC-215 6151
" '(for remo'te control) Test Set RC-54-A (for receiver
Radio Transmitter BC-696-A testing). This is used with, but
(3.0-4.0 mc) ESR-681991 is not a part of, Radio Set
*  Radio Transmitter BC-457-A SCR-274-N. See Figure 33.
(4.0-5.3 mc) \ 7632 Test Set RC-55-A (for transmitter
*  Radio Transmitter BC-458-A testing). This is used with, but
(5.3-7.0 mc) 7633 is not a part of, Radio Set
*  Radio Transmitter BC-459-A SCR-274-N. See Figures 3+
(7:0-9.1 me) 7634 and 35.
———

. .
“(\;arlable, depending upon operating requirements,
el ordage and Tuning Shaft are supplied in bulk.
ountings and Racks with no letter suffix were not manufactured at the time of publication of this instruction book.
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SECTION II
EMPLOYMENT

9. INITIAL PROCEDURE

a. Preliminary Check

Check the supply of component units against the
list in Table I, aided by the group photograph in
Figure 1 and, if necessary, by the cording diagram,
Figure 31. 1t is advisable to make a visual inspection
of each component to determine that no obvious me-
chanical fault exists. Such an examination should
include checking the operation of controls and dials,
checking the threads of receptacles and plugs, ex-
amination of pin plug assemblies for bent or other-
wise unserviceable units, and other components. Re-
move the dust covers which are attached by means
of snapslides. Proper fuses should be in place in the
modulator unit and receiver rack. Vacuum tubes
should be inserted firmly in the sockets identified for
the particular type of tube. The type designations will
be found marked on the edges of the case nearest the
socket in which that particular type of tube should be
placed or on a chart on the under side of the tube
compartment cover. Grid clips should be firmly at-
tached.

b. Bench Test

It is strongly recommended that an electrical
“bench test’” be made of each component item before
it is installed in an airplane. This will insure normal
operation of the equipment after installation with the
minimum number of man-hours of work in and about
the airplane. Trouble-shooting on installed radio
equipment is difficult and should be avoided. Where
a considerable amount of installation work is to be

-done, it 1s recommended that 2 permanent bench test
installation be made, consisting of :

(1) 1 Test Set RC-54-A (for tests on receiving
equipment). See Figure 33 for information
regarding the use of this test set. Control Unit
MC-237-A may be used for local tuning of the
receiver.

(2) 1 Test Set RC-55-A (for tests on transmit-
ting equipment). See Figures 34 and 35 for

" information regarding the use of this test set.

RADIO SET SCR-274-N

(3) 1 Storage battery, 28 volts, preferably at least
100 ampere-hour capacity.

(4) 1 Headset HS-23 or equal.

(5) 1 Microphone T-17 or equal.

¢. 4 TEL..B TEL. Switch

The functional diagram, Figure 8, indicates that
each A TEL.-B TEL. toggle switch, directly under
the front of each receiver, must be in its center posi-
tion, covered by a screw cap. These switches are never
operated when the receivers are remotely controlled.
If one of these switches is thrown to A or B, the A-B
switch on the control box corresponding to this re-
ceiver will not function properly.

d. Use of A TEL. Line

Normally all receivers will be connected to the
A TEL. line; if an interphone is used, it will be
connected to the ““Command” channel thereof. When
the receiver controls are split, as mentioned in Para-
graph 6b, and two interphone channels are available,
as in airplanes without a liaison set or compass or
both, the A TEL. outlet can be connected to one
interphone channel and the B TEL. outlet to the
other channel.

e. Sidetone Relay

A relay behind each receiver in Rack FT-220-A
operates with the transmitter keving relay to switch
the headset circuit of that receiver to the transmitter
sidetone circuit. If one receiver is connected to a
separate antenna, it may be desirable to disconnect the
sidetone relay associated with this receiver so that
reception on it will not be interrupted during keying
of one of the transmitters. If this is necessary, the
proper relay may be made inoperative by placing a
wedge under the armature. If Plug PL-151 is dis-
connected from Rack FT-220-A, sidetone is removed
from all receivers.

f. Resistor in Radio Control Box BC-451-4

The toggle switch, S-53 (Figure 27), inside Radio
Control Box BC-451-A, should be in the R-QUT
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position. This short-circuits a 510-ohm resistor in the
microphone line. To gain access to the toggle switch,
use a screwdriver to pry off the snap cap near the red
Jesignation plate. The same screwdriver may be used
to check the position of the toggle switch, Radio Con-
trol Box BC-451-A is set at the factory with the
resistor short-circuited by the switch, but a check as
just indicated should be made to insure this fact.
\licrophone T-17 will not operate satisfactorily with
the resistor in the circuit.

¢. Microphone Control

If the transmitters are to be controlled by the but-
ton on Microphone T-17, or equal, turn the knurled
nut on the microphone jack as far counter-clockwise
as possible. If “throttle-switch” control is required,
turn the knurled nut as far clockwise as possible, and
permanently close the press-to-talk switch on Micro-

phone T-17.

10. INSTALLATION

a. Antenna

The antenna will vary in length with the airplane
and frequency range emploved. The longest antenna
will be approximately 30 feet and the shortest approxi-
mately 18 feet, both lengths including the external
and internal lead-in wire. The external part of the
antenna should be placed as far away from the fuse-
lage as possible. Transverse antennas are to be avoided
because of the increased drag they cause and the possi-
bility of failure due to icing. The exact lavout of the
antenna is dictated by the design of the airplane. The
lead-in inside the fuselage shall be kept as short as
possible, especially the one to the transmitter. Antenna
Wire W-106-A provides the best internal lead-in
connector. When internal antenna leads require sup-
port, ceramic stand-off insulators should be used, and
when protection against accidental contact with the
aircraft structure is necessary, ceramic beads should
be strung on the wire. If necessary, insulated stranded
wire such as is used in the airplane wiring may be used
for the antenna lead to the receiver, but the use of
this wire is not recommended.

b. Location of Receivers and Transmitters

The radio set consists basically of a group of three
Tecelvers and a group of two or four transmitters,
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each group with its special rack and mounting. This
apparatus, together with an antenna relay unit, should
be located near the antenna lead-in bushing in order
to keep the interior portion of the antenna lead-in as
short as possible. Since it will be necessary to change
the receivers and transmitters occasionally and to tune
the transmitters, the chosen location should facilitate
these operations. The location for the transmitters
must permit a view of the reflection, seen in the
mirror on the under side of the hinged rear cover on
each unit, of the entire electron resonance indicator
screen in tube V-53 (Tube VT-138). This view is
essential in checking the calibration of each trans-
mitter. Allow enough clearance around the units so
that under the maximum amplitude of vibration they
will not strike against anything.

¢. Location of Other Equipment

In addition to the apparatus mentioned in the pre-
ceding paragraph, there is a modulator unit (with a
high-voltage dynamotor) and separate control boxes
for the group of receivers and group of transmitters.
The modulator unit should be located near the 2+4-28
volt d-c supply in order to reduce the voltage drop in
the battery cable and it should also be near the radio
equipment in order to reduce the weight_of the inter-
connecting cables. The radio control boxes should be
installed near the pilot or operator. The location of
the receiver radio control box (or boxes) should be
such that the dials may be easily read day or night.
(All dials are etched or engraved in aluminum and
have a black background.) The location of the trans-
mitter radio control box should be such that the three
switches and built-in key can be easily operated. Space
must be left under this box and the receiver radio
control box for inserting the plugs.

d. Weights and Dimensions

Figures 28, 29 and 30 show the installation dimen-
sions and weights of all units of Radio Set SCR-
274-N. The weight of the cables may be kept low by a
careful grouping of the units. A cording diagram
showing the interconnection of units is shown in
Figure 31 and notes associated with this illustratinn
are included in Paragraph 10m.




PAR. 10.

e. Ground Connections

In order to secure a good ground connection to the
receivers and transmitters, connect a short flexible
lead from the airplane frame to one of the G binding
posts on each of the racks. If open-wire cables are
employed, it may be necessary also to ground the case
of Antenna Relay Unit BC-442-A in order to elimi-
nate circulating radio frequency currents. The
knurled nuts which clamp the receivers and trans-
mitters in the racks must be securely hand-tightened
and safety-wired. This holds the units solidly in place
and at the same time provides an electrical connection
between the chassis and racks. Nolsy receivers and re-
duced antenna current from the transmitters will
result if this precaution is not observed.

f. Vacuum Tubes

See that all tubes are securely in place in their
proper sockets and that the tube compartment covers
are in place and locked before the power is turned on.
The following vacuum tube sets are required :

Set of tubes for each receiver

3 Tube VT-131
1 Tube VT-132
1 Tube VT-133
1 Tube VT-134
Set of tubes for the modulator unit
1 Tube VT-135
1 Tube VT-136
1 Tube VT-139
Set of tubes for each transmitter
2 Tube VT-136
1 Tube VT-137
1 Tube VT-138
The location of each type of tube is indicated by the
Signal Corps type number engraved on the outer dust
cover adjacent to the tube or is shown on a chart
attached to the under side of the tube compartment
cover.

g. Mounting of Receivers and Transmitters

Each of the receivers and transmitters must be
carefully slid as far as it will go into its proper rack
compartment. When this is done, it will be possible
to slip the locking lugs, located on the rack below the
front of each unit over the conical studs on the re-
ceivers and transmitters. Radio. Receiver BC-453-A
(or-B) (190-550 kc) should be installed in the center
compartment of Rack FT-220-A. This will physi-
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cally separate Radio Receivers BC-454-A (or -B)
(3.0-6.0 mc) and BC-455-A (or -B) (6.0-9.1 mc)
and reduce electrical interference between them. The
knurled nuts which hold the locking lugs in place
should be hand-tightened and then safety-wired. A
safety wire, not larger than 0.032 inch diameter, may
be threaded through one of the four holes on the
front of the nut and out through one of the three holes
near the knurling. It is essential that these instruc-
tions be followed carefully in order that the several
units will be held securely in place and that a good
electrical connection will exist between these units
and the racks on which the ground binding posts are
located.

h. Tuning Shafts

Flexible tuning shafts should be kept short and
have as few sharp bends as possible. Additional length
and sharp bends increase the friction and consequent
backlash in tuning. Also, since the only mechanical
stop on the receiver tuning control consists of the tie
plates on the receiver gang condenser rotors, it is
possible to turn the tuning crank at the low-frequency
end of the range with sufficient force to spring the
stators from their ball-tvpe supporting insulators.
The likelihood of this mechanical damage increases
with increased intricacy of tuning shaft layout, since
increased friction gives less “feel” of the stop points.
In this connection, it is well to observe the tuning dial
of the receiver control box or boxes and not to tune
bevond the end calibration marks on the dials.

i. Slack in Connectors

Allow plenty of slack in all connectors near the
points of attachment to the units. Reduction in the
shock-proofing of the units and, at the same time,
damage to the connectors and tuning shafts may result
if this precaution is not observed.

;. Safety Wiring on Snapslides

Refer to Air Corps instructions relative to safety
wiring of snapslides on radio equipment. Safety-wire
the snapslides which lock the several units to their
mountings. Safety-wire the snapslides which hold the
tube covers on the transmitters and modulator unit;
this makes access to the tube compartments more diffi-
cult and minimizes the possibility of accidental con-
tact with the high-voltage plate leads connected to the
tops of Tubes VT-136. ) 6
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g. Receiver Control Box Dial

Set each control box dial to correspond with the
Jial of the receiver to which it is connected. Each
radio control box dial may be adjusted to a prede-
termined position by first loosening the knurled screw
in the center and then rotating the dial to the desired
reading. The knurled screw must then be hand-
tightened. Do not use pliers for this operation.

1. Attachment of Plugs

To attach plugs, “feel” for the proper orientation
before using any considerable pressure on the plugs.
The locking rings must be hand-tightened.

m. Special Notes to Be Read in Connection
with the Cording Diagram, Figure 31

Interconnection of units can be accomplished by
any one of three methods of wiring. First, by use of
plugs and shielded cordage as shown on Figure 31

(use for temporary installation). Second, by use of -

plugs and individual wires run in rigid and/or flexible
conduit. Third, by the use of plugs and individual
wires without shielding. The second and third meth-
ods shall be accomplished in accordance with Air
Corps Specifications 32300-A, 32310-A and other
Air Corps instructions, including wiring diagrams,
that may be issued from time to time. If it becomes
necessary to alter or fabricate a cord, refer to the
illustrations on Figure 32. The following notes are
to be read in connection with the cording diagram,
Figure 31

(1) Radio Control Box BC-473-A (or -B) (for
one receiver) and Radio Control Box BC-
496-A (for two receivers) may be substituted
for Radio Control Box BC-450-A (for three
receivers).

(2) Radio Receiver BC-453-A (or -B) (190-550
ke) should be in the middle section. The rela-
tive location of the others is immaterial, but
unless otherwise indicated by special instruc-
tions, install them as shown in Figure 31.

(3) Coupling MC-211-A (right angle) may be
used as a link between Tuning Shaft M C-215
and a receiver if necessary. This coupling can
be used within certain limits at the control-box
end of the tuning shaft but it should be
omitted altogether if a satisfactory installa-
tion can be made without it.
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(4) Plug PL-151 may be plugged into either one
of the side receptacles on the receiver racks.

(5) The ground leads should be as short as possi-
ble.

(6) Use W-106-A Antenna Wire for antenna
leads. Support on high quality ceramic in-
sulators. All transmitter antenna leads must
be carefully spaced away from grounded sur-
faces, and the ends of the wires must be bent
in close to the metal shells of the binding
posts. 1f any sharp wire ends are allowed to
project away from the binding post surface,
corona and spark breakdown will occur, par-
ticularly at high altitude. There may be oc-
casions when the liaison transmitter frequency
is very near one of the command receiver list-
ening frequencies or when atmospherics are
exceptionally strong. Therefore, it is recom-
mended that an International Resistance Com-
pany Type F-2, 5 megohm, 2 watt, metallized
resistor, or equal, be connected between the
antenna and ground at some convenient point
between the antenna binding posts on the re-
ceivers and Antenna Relay Unit BC-+42-A.
This prevents the building up of extremely
high veltages which might damage the antenna
series capacitor. This high shunt impedance
will have no perceptible effect on the sensitiv-
ity of the receivers.

(7) Radio Transmitter BC-457-A, BC-458-A or
BC-696-A may be installed here instead of
Radio Transmitter BC-459-A. The 50 micro-
microfarad series capacitor, connected between
posts C on Antenna Relay Unit BC-442-A, is
supplied for use when the antenna capacitance
is so large that a transmitter cannot be prop-
erly tuned. The capacitor may be connected in
series with any one or all of the transmitters
as necessary. 1t may not be necessary to use
the antenna series capacitor with the lower-
frequency transmitters. If it is possible to
resonate the antenna circuit of a transmitter,
without the use of the antenna series capaci-
tor, this should be done in order to avoid in-
creased circuit losses.

(8) The antenna lead of Radio Receiver BC-
453-A (or -B) may be permanently connected
to a separate antenna for reception of airways
radio range signals.
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n. Shielding, Filtering and Bonding

The airplanes in which Radio Sets SCR-274-N are
to be installed must be suitably prepared for radio
use by shielding the ignition system and the generator
voltage regulator circuit, installing radio frequency
filters and by bonding the airplane structure in ac-
cordance with Air Corps instructions ( Handbook of
Instructions for Airplane Designers, Air Corps Spec-
ifications 32300-A, 32310-A, etc.). When the radio
shielding, filtering and bonding are properly accom-
plished, the radio frequency noise voltage at the re-
ceiver end of the antenna will not exceed 214 micro-
volts, and the noise voltage on the battery cables will
not exceed 50 microvolts.

11. PREPARATION FOR USE

a. Precautions and Preliminary Procedure

Precautions preparatory to turning on the power
to this equipment have been covered in the Safety
Notice on page xvii of this book and in Paragraphs 9
and 10 of Section II. The final adjustments to the
equipment prior to normal use are: (1) antenna cir-
cuit alignment of the receivers and (2) tuning up
the transmitters. Before making these adjustments,
read carefully Section 111, FUxcTioNING OF PARTs,
and make certain that the functions of the controls are
thoroughly understood. All receivers and transmitters
should be connected, as indicated in Figure 31, to the
antenna through Antenna Relav Unit BC-442-A

before making the following tuning adjustments.

b. Antenna Circuit Alignment of the
Receivers

(All receivers must be connected to the antenna or
antennas with which they are to be used.)

(1) Set the CW-OFF-MCW power switch con-
trolling the first receiver to CW.

Set the A TEL.-B TEL. switch of the same
control box section to A TEL.

Connect a headset into any A TEL. jack or
into a corresponding interphone jack box.
Set the INCREASE OUTPUT knob for
maximum output.

Rotate the TUNING knob unzil the dial
indicates the highest frequency. Do not at-
tempt to rotate the dial beyond the boundary
calibration marks.

(2)
(3)
(4)
(5)
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(6) Align the antenna circuit for maximum back-
ground noise, using the ALIGN INPUT
knob on the front of the receiver.

(7) Switch this receiver OFF.

(8) Perform a similar operation with each of the
other receivers in turn. .

(9) It is good practice to repeat the alignment
operation on all receivers for optimum results,
even though the improvement may seem small.

c. Transmitter Tuning Controls

There are three controls on the front of each trans-
mitter: (1) the frequency control knob in the lower
right corner marked FREQUENCY, (2) the an-
tenna tuning inductance control in the upper right
section marked ANT. INDUCTANCE and (3) the
coupling control in the middle left section marked
ANT. COUPLING. Each transmitter is supplied
with a special frequency checking circuit which in-
cludes a plug-in crystal resonator. This crystal ciscuit
is used for checking the frequency at one point on the
dial; it does not control the frequency. The frequen-
cies of the crystals supplied with the different trans-
mitters are as follows:

Crystal

Radio Transmitter Frequency
BC-696-A (3-4 mc) 3.5 mc
BC-457-A (4-5.3 mc) 4.6 mc
BC-458-A (5-7.3 mc) 6.2 mc
BC-459-A (7-9.1 mc) 8.0 mc

d. Tuning the Transmitters

Transmitters must be tuned up with the emission
switch on Radio Control Box BC-451-A in the CW
position and must not be readjusted in any way after
switching to TONE or VOICE. Such retrimming
will result in greater antenna current in either posi-
tion, but the transmitter cannot be properly modu-
lated. To tune up a transmitter:

(1) Set the calibrated dial to the desired trans-
mitting frequency.

(2) Set the ANT. COUPLING control to
about 3 on its scale.

(3) Operate the toggle switch on Antenna Relay
Unit BC-4+42-A to LOCAL.

(4) Set emission switch, S-50, on Radio Control
Box BC-451-A to CW.
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Set the TRANSMITTER SELECTION
switch on Radio Control Box BC-451-A to
the number corresponding to the rack posi-
tion of the transmitter which is being tuned.

After making sure that neither the micro-
phone button nor the key is closed, operate
the TRANS. POWER switch to ON. Dy-
namotor DM -33-A should start.

Allow a minimum of 15 seconds for the
tubes to heat up.

Lock the “built-in”’ telegraph key on top of
Radio Control Box BC-451-A by rotating it

clockwise.

Resonate the antenna circuit by adjusting the
ANT.INDUCTANCE for maximum an-
tenna current. ( Maximum inductance is in
series with the antenna when the contact
button behind the transparent window is in
the extreme righthand position.) This ad-
justment should be made with the ANT.
COUPLING at a lower setting than that
which gives highest antenna current.

Vary the ANT. COUPLING until the
maximum CW antenna current reading is
obtained on the r-f current indicator on An-
tenna Relay Unit BC-442-A (switch S-54
in the LOCAL position). This setting must

be carefully made.

Retrim the ANT. INDUCTANCE tun-

ing for maximum CW antenna current.

Observe the antenna current on VOICE
and TONE. Antenna current readings will
vary widely with the antenna and the choice
of frequency. For a short “built-on” fore
and aft antenna, the reading on CW probably
will be greater than half scale. On VOICE
it will be considerably less than for C\W, and
for TONE it will be between the values for
CW and VOICE.

The other transmitters in the rack should be
tuned up, following the same routine as for
the first. It is then good practice to return to
the first transmitter and retrim the ANT.
INDUCTANCE control on CW.
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(14) Lock the three controls of each transmitter
by rotating the LOCK knobs one-half turn
clockwise to a stop, in which position the
engraving, “LOCK,” on the knob will read
right side up.

(15) Mark the frequency to which each trans-
mitter has been tuned in soft pencil in the
appropriate blank space on the plate above
the TRANSMITTER SELECTION
switch. Record the transmitter data on the
“write-in”" plate on the front of each trans-
mitter.

e. Transmitter Resonance Indicator

Tube V-33 (Tube VT-138) in each transmitter
Is used as an indicator of resonance between the fre-
quency calibration crystal and the transmitting fre-
quency. When a transmitter is operated at or near the
frequency of the crystal in that transmitter, a dark
three-cornered shadow appears in the round spot of
green light on the screen of tube V-353 (Tube
VT-138). This shadow “opens’ as the transmitting
frequency approaches the frequency of the crystal;
operation at exact resonance with the crystal fre-
quency is indicated by a sharp maximum in the width
of this shadow. When properly calibrated, the trans-

mitter, carrier-frequency output will be within =
0.05% of the frequency indicated on the dial.

f. Calibrating the Transmitters

Always recheck the frequency calibration in the
following manner after any tube is replaced in the
transmitter. This is particularly important when a
new master-oscillator tube V-54 (Tube VT-137) is
installed :

(1) Open the hinged cover (at top rear of trans-
mitter) to such an angle that the reflection of
the entire resonance indicator screen of tube

V-53 (Tube VT-138) may be seen.

(2) Tune the transmitter to the lowest frequency
which will open the shadow on the resonance
indicator. (Spurious responses will sometimes
be observed but they are always higher than
the nominal frequency of the crystal; the low-
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est response frequency can be most easily found
by approaching the calibration point on the
dial from the low frequency direction.) The
indicated dial frequency should now corre-
spond with that of the crystal. If it does not,
set the dial exactly on the nominal frequency
of the crystal and trim the master-oscillator
capacitor to make it so. This trimmer may be
adjusted with a small metal screwdriver in-
serted through the hole, covered by snapslide
H-52 (Figure 11), in the top of the trans-
mitter. A clockwise rotation of this trimming
control lowers the transmitter frequency. Ad-
just the FREQUENCY control again to
make certain that no “opening” of the reso-
nance indicator is observed for any indicated
dial frequency below the one corresponding
to the value shown on the crystal holder. The
calibration engraved on the frequency dial of
the transmitter will then be correct at other
parts of the dial.

12. OPERATION

a. Remote Operation of the Receivers

(1) Accessories are provided as a part of this radio

(2)

set for remote control of the three receivers.
One, two and three-unit receiver radio control
boxes are listed in Table 1. The three-unit
Radio Control Box BC-450-A is shown in
Figure 1, and the one and two-unit Radio
Control Boxes BC-473-A (or -B) and BC-
496-A are shown in Figure 10. These radio
control boxes provide for control in one loca-
tion of all three receivers or for control in
one location of two receivers and in another
of the third receiver. When the remote con-
trol boxes are used, each receiver so controlled

must be equipped with an Adapter FT-230-A.

Each receiver radio control box contains one,
two or three of the following groups of con-
trols: (a) CW-OFF-MCW switch, (b)
TUNING knob, (c) gain control marked
INCREASE OUTPUT and (d) A-B
switch. Each group of controls is used to con-
trol one receiver independently of the other
receivers, Receiver control boxes of all tvpes
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contain headset jacks marked A TEL. and
B TEL. These jacks are connected to two
separate headset lines for use by two operators,
if desired. The audio signal output from any
receiver is switched either to the A TEL. jacks
or to the B TEL. jacks throughout the radio
set by means of the A-B switch which is in the
control group operating that particular re-
ceiver. The signals from any receiver may
be cut off from the headset lines by operating
the A-B switch of that particular receiver to
its mid-position. For example, if the pilot is
given Radio Control Box BC-473-A (or -B),
connected to Radio Receiver BC-453-A (or
-B), he may operate its A-B switch to A and
turn his interphone switch to the correspond-

ing position, set the CW-OFF-MICW switch -

to MCW and tune in a radio range signal,
using the INCREASE OUTPUT control
to adjust the volume. 1f, at the same time, the
radio operator or observer is given Radio Con-
trol Box BC-496-A, connected to Radio Re-
ceivers BC-454-A (or -B) and BC-455-A (or
-B), he may switch each of his A-B switches
to B, set the CW-OFF-MCW switches to
CW or MCW and tune in signals on both
receivers simultaneously. The gain controls of
these two receivers may be used to fade the
signal from one, in or out, with respect to the
signal from the other. When two or more
receiving frequencies are to be-guarded simul-
taneously, the receivers which are tuned to
these frequencies should be ‘“‘opened up” by
advancing their gain controls. 1f the pilot
wishes to receive the signals being heard by
the operator, he must turn his interphone
switch to the position connected to the B TEL.
output circuit, and vice versa for the operator.
When the radio set is operated by one in-
dividual only, all receivers shall be switched
to A TEL. Other combinations will suggest
themselves in practice. In a single-place air-
plane, the pilot’s headset will be plugged into
the A TEL. jack (through the radio range
filter, if used). In all other airplanes, the
headset connections will be made through the
interphone system.

(3) In each group of controls, the CW-OFF-

S————
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MCW switch performs the functions of: (1)
battery power switch and (2) a heterodyne
oscillator switch (for the reception of CW
signals) in the receiver which is controlled by
that particular group. Remote tuning is ac-
complished for each receiver by Tuning Shaft
MC-215. Tuning dials on both the receivers
and the radio control boxes are calibrated in
kilocycles or megacycles. The gain control
(with knob marked INCREASE OUT-
PUT) is a variable resistor in the cathode-to-
. ground circuits of the r-f and first i-f amplifier
tubes of each receiver; its setting determines
the sensitivity of the receiver. The design of
the receivers is such that a 2-volt signal in the
antenna circuit will not overload the r-f or i-f
amplifiers. For reception of airways radio
range signals, it Is important that the volume
" be kept well below the maximum ; this avoids
overloading the receiver which would give
incorrect indications of the off-course signals.

b. Local Operation of Receivers

(1) The accessories necessary for local control of
the receivers are: (a) Adapter FT-260-A
which takes the place of Adapter FT-230-A
and supplies facilities for control of vacuum
tube heaters, output volume and the CW -oscil-
lator, (4) Control Unit M C-237-A which is
a tuning crank and spline assembly and at-
taches to the condenser drive spline in the same
manner as does the flexible shaft used for re-
mote tuning and (c) Plug PL-192 which
must be inserted in the receiver rack instead of
Plug PL-152 which is used for remote con-
trol.

¢. Operation of the Transmitters

Facilities are provided for the operation of one, two,
three or four transmitters as a part of this radio set.
E
Transmission is possible on any of the preset fre-
Quencies but on only one at a time. The operator has
a choice of TONE, CW and VOICE types of emis-
$10n on each of the frequencies. All transmitter con-
tr_ols are associated with Radio Control Box BC-
+51-A. Assuming that the equipment has been in-
stalled, tested and tuned according to instructions In

ach transmitter is preset on a particular frequency.

15

PAR. 12

previous parts of the book, the operator need learn
only the following few directions:

(1)

(2)
(3)

(4)

(6)

(7)

Set the TRANSMITTER SELECTION
switch to the desired preset transmitting fre-
quency indicated on the write-in plate.

Set the emission switch to TONE, CW or
VQICE, as required.

Operate the TRANS. POWER toggle
switch to ON and wait 15 seconds to allow
all the transmitter tube filaments to reach
their operating temperature.

If on VOICE, press the press-to-talk button
on the microphone and talk clearly and dis-
tinctly into the microphone. In the VOICE
position, the transmitting dynamotor will not
start until the press-to-talk button has been
closed. Antenna current will be indicated by

“the ammeter on Antenna Relay Unit BC-442-

A whenever the press-to-talk button is closed.
Sidetone should be heard distinctly- whenever
transmitting.

NoTe: When transmitting voice with a
microphone which does not have a keyving
switch, the equipment must be switched be-
tween ‘“‘receive”’ and ‘‘transmit” by means
of the built-in telegraph key (K-36 in
Figure 19) on Radio Control Box BC-451-
A or by a remote switch plugged into the
KEY jack.
The TRANS. POWER toggle switch should
be left ON throughout the flight in order
to avoid repetition of the 15 second warm-up
time.
To transmit on TONE or CW, turn the
emission switch to the appropriate position.
Dynamotor DMI[-33-A will start and con-
tinue to run as long as this switch is in either
of these positions, but the transmitter will
not be “‘on the air” until either the built-in key
or the external key is pressed. Antenna current
will be indicated by the ammeter on Antenna
Relay Unit BC-442-A. A tone of approxi-
mately 1000 cycles per second should be heard
while transmitting on either TONE or CW.
To reduce battery drain and to increase dyna-
motor life, the emission selector switch should
be left on VOICE unless continued use on
TONE or CW is expected.
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13. PRECAUTIONS

CAUTION: VOLTAGES GENERATED IN
THIS RADIO SET ARE DAN-
GEROUS. READ THE SAFETY
NOTICE ON PAGE «xvii OF
‘THIS BOOK.

a. Primary Voltage Limits

The equipment should not be operated when the
primary source voltage is outside the limits of 22-30
volts. Lower voltages will result in improper func-
tioning of the circuit components (such as poor sen-
sitivity of the receivers and improper modulation of
the ‘transmitters, or even failure to oscillate on the
part of the r-f and CW oscillators of the receivers
and of the master-oscillator of the transmitters).
Higher voltages may cause damage to the tubes or
dynamotors or may cause voltage breakdowns within
the equipment.

b. Transmitter Tuning

Under Paragraph 11, Preparation for Use, it was
directed that tuning of the transmitters must be done
with the emission selector switch of Radio Control
Box BC-451-A on CW and that the ANT. TUN-
ING must not be retrimmed after switching to
TONE or VOICE, even though it results in higher
antenna current. This precaution must be observed
or considerable distortion on VOICE will result.

c. Transmitter Calibration

In tuning up a transmitter for the first time to
check the calibration accuracy against the built-in
piezo-electric crystal, the operator must make certain
that he is resonating the lowest frequency to which
the crystal will respond. A spurious resonance will
often be found but it will be higher in frequency than
the nominal frequency of the crystal.

d. Transmitter Keying

Do not key the transmitter with the controls in the
VOICE position with the built-in key, an external
key or the microphone switch, because the dvnamotor
is started and stopped with such keying. The heavy
starting current involved will reduce the life of the
dynamotor and starting relay K-50 in Modulator
Unit BC-456-A (or -B). In the CW and TONE

positions, the dvnamotor is constantly running, and
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the effect of pressing the key is to operate relays con-
trolling the transmission of telegraph signals (see

Figure 24).

e. Switching of Transmitters

Do not switch from one transmitter to another
while transmitting as there is a possibility of an arc
being formed across the contacts of selector relay K-53
(see Figure 24).

f. Limit on Range of Antenna Tuning Control
Do not rotate the ANT. INDUCTANCE con-

trol (with transmitter power on) so near to either end
of L-52 that there is danger of the contactor slipping
off the coil and causing an arc.

g. Overloading of Dynamotors

Dynamotor DM-33-A has a continuous duty as
well as an intermittent duty rating (see Table 18).
It is essential that no operating requirement be placed
on the transmitting equipment which exceeds these
ratings. There is no time limit to operation on CW so
long as the transmitter is being keved for the ordinary
transmission of messages. The dvnamotor high-volt-
age load current in the TONE and VOICE positions
is low enough to be drawn continuously without fear
of damage to the equipment.

h. Adjustment of R-F Coils in Receiver

Tuned coils in the r-f coil set in each receiver con-
tain small iron cores which are used to adjust each of
these coils to a precise value of inductance. This is a
laboratory adjustment and alterations in the settings
of any of these should not be attempted without proper
equipment and authority. The result may be mistrack-
ing of the r-f circuits.

i, Adjustment of R-F Coils in Transmitter

The master-oscillator and power-amplifier coils in
the transmitters are also adjusted to a predetermined
value of inductance at the factory by means of adjust-
able iron cores. The screw, E-58 in Figure 13, con-
trolling the location of the iron core in the master-
oscillator coil, is located over master-oscillator coil
T-53. The screw, E-59 in Figure 13, controlling the
lscation of the iron core in power-amplifier coil T-54,
is mounted on a bracket attached to the top of the
isolantite coil form of T-54. After proper adjustment
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of the inductance of each of these coils, the screws are
sealed and the tops painted blue. Subsequent altera-
tion in the setting of these screws will affect the cali-
bration precision and the tracking of the two ganged
tuned circuits of the transmitter. The adjustment
should be carried out only under controlled laboratory
conditions.

j. Electrical Interference Within the Airplane

It will be useless to attempt to receive radio signals
unless the r-f disturbances set up within the airplane,
due to an imperfectly shielded ignition system, gen-
erator system, motors, or other equipment on the
airplane, have been reduced to a reasonable level.
Refer to Paragraph 10a.
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k. Limit on Range of Tuning Dials

The receivers and transmitters are calibrated di-
rectly on the tuning dials. Operators should be care-
ful not to tune beyond the normal end-frequencies in
such a manner as to strain the gears or capacitors. End
stops are provided, but if an unreasonable amount of
force is applied, damage can be done to the equipment.

I. Switch in Thermocouple Circuit

Switch S-54 in the antenna relay unit is in a low
resistance thermocouple circuit. It is recommended
that this switch be thrown back and forth several times
if trouble is experienced in obtaining a stable reading
on M-350.
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SECTION III
FUNCTIONING OF PARTS

14. RECEIVING EQUIPMENT

a. Radio Receivers BC-453-4 (or -B),* BC-
454.4 (or -B) and BC-455-4 (or -B) with
Dynamotors DM-32-A, Adapters FT-230-4
and FT-260-4 and Racks FT-233-4,FT-277-4,
FT-220-4 and FT-264- **

(1) Radio Receivers BC-453-A (or -B), BC-454-

A (or -B) and BC-455-A (or -B) are basically alike,
as may be seen in the schematic wiring diagrams of
Figures 37, 38 and 39 and each has the same com-
plement of tubes performing identical functions. Any
one of these receivers may be installed on Rack FT-
233-A, any two on Rack FT-277-A or all three on
‘Rack FT-220-A. Rack FT-264- ** provides for the
installation of four receivers, Figure 26 is a schematic
diagram of the receiving equipment of Radio Set
SCR-274-N, including only Radio Receiver BC-455-
B, Adapters FT-230-A and FT-260-A, Dynamotor
DM -32-A, Rack FT-220-A and a cord for attach-
ment to the primary source. The schematic circuit dia-
grams of Radio Receivers BC-453-B and BC-454-B
(with adapters and dyvnamotors) were not included
on this diagram because all circuits connecting with
the rack are identical in all three units. For complete-

ness, however, Figures 37, 38 and 39 show the sche-.

matic circuits and the practical wiring diagrams of the
three receivers. Photographs of a typical receiver may
be seen in Figures 2, 3 and 4.

(2) The radio frequency (r-f) part of these radio
receivers consists of the following circuits and vacuum
tubes, starting at the antenna: a tuned antenna input
circuit, an r-f amplifier tube V-3 (Tube VT-131), a
tuned r-f amplifier circuit, a mixer tube V-4 (Tube
VT-132), and an r-f oscillator circuit. The antenna,
the r-f amplifier and the r-f oscillator circuits are
tuned by equal sections of a three-section gang capaci-
tor C-4 (A, B, C). The plate current of mixer tube

V-4 contains a frequency component which is equal to

* See Paragraph 14a(11) for differences between Radio Re-
ceivers BC-453-A and BC-453-B, etc.
** Rack FT-264- was not manufactured at the time of pub-
lication of this instruction book.
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the difference between the frequency of the applied
signal and that of the r-f oscillator voltage.

(3) Antenna coil L-1 is contained in Z-5A which
is a unit of plug-in r-f coil set assembly Z-5 (Figure
4). Z-5B contains the r-f amplifier coils L-2 and L-3.
Z-5C contains L-4, L-5, R-3 and R-6 of the r-f oscilla-
tor. L-1 of Z-3A, L-3 of Z-5B and L-5 of Z-5C
contain iron cores which are used to adjust each coil
to a particular value of inductance. After this adjust-
ment at the factory, the iron cores are sealed in posi-
tion. A subsequent change in the setting of any of
these will upset the tracking of that circuit.

(4) C-1is a small fixed capacitor which couples
the antenna to the input tuned circuit, The capaci-
tances of C-1 and C-2 are so designed that for any
capacitive antenna it is possible to resonate the an-
tenna circuit by tuning C-2.

(5) C-39 (across L-2 in Radio Receiver BC-453-
A (or -B only) serves to tune L-2 to a frequency
lower than 190 ke, and by so doing, to increase the
amplification of signals at the low frequency end of
the tuning range. This assists in producing a reason-
ably uniform receiver sensitivity over the tuning range.
The plate-to-screen capacitance of r-f amplifier tube
V-3 (Tube VT-131) and the capacitance of the
wiring to L-2, perform a corresponding function in
Radio Receivers BC-454-A (or -B) and BC-455-A
(or -B). '

(6) L-5 of the r-f oscillator has a lower inductance
than L-3 of the r-f amplifier circuit. This lower value
of L-5, aided by the insertion of C-10 between L-5
and ground, results in an r-f oscillation which is
higher in frequency than the signal frequency. By
design, this difference is equal to the intermediate fre-
quency throughout the tuning range of the receiver,
L-4 and L-5 are the grid and plate coils of the r=f
oscillator. C-4C, with trimmers C-4E and C-4G, and
C-10, with trimmer C-9, together determine the tun-
ing capacitance across L-5. C-8 is a grid blocking
capacitor, and R-3 is a grid resistor. R-6 is a series
resistor in the plate circuit which not only serves to
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PAR. 14

drop the dynamotor voltage to the proper value for
the r-f oscillator, but also acts as an r-f filter in con-
junction with C-10 to isolate this circuit from others
connected to the high-voltage supply line, C-11 is a
compensating capacitor connected across the r-f oscil-
lator tuning capacitor to reduce the frequency drift
during the first half hour of operation.

(7) Theintermediate frequency (i-f) part of these
receivers consists of three i-f coupling units, Z-1, Z-2
and Z-3 (Figure 3), following the V-4 (Tube VT-
132) mixer tube, V-5 (Tube VT-131) first i-f ampli-
fier tube and the V-6 (Tube VT-131) second i-f
amplifier tube, respectively, In Radio Receivers BC-

453-A (or -B) and BC-454-A (or -B), each i-f .

coupling unit contains two tuned circuits which are
magnetically coupled. Z-1 which is representative of
the three coupling units consists of coils L-6 and L-7,
fixed tuning capacitors C-12 and C-14 and trimming
tuning capacitors C-13 and C-36. The coils and
capacitors are designed so that each circuit may be
tuned precisely to the intermediate frequency. In
Radio Receiver BC-453-A (or -B), the magnetic
coupling between the coils in each i-f coupling unit
is adjustable to either of two values, namely, an over-
coupled value (bakelite rod, protruding through the
top of the i-f coupling unit, “down”) or an under-
coupled value (bakelite rod up). The position for
these rods during alignment is up, but for operation,
the rod of the second i-f coupling unit Z-2 remains
up while those of Z-1 and Z-3 must be down. With
the couplings so adjusted, a flat-top selectivity curve
is obtained, accompanied by better audio fidelity up to
2000 cycles per second. The selectivity 10 kilocycles
or more away from resonance is little affected by the
position of these rods. The magnetic coupling between
coils in Z-1, Z-2 and Z-3 of Radio Receiver BC-454-
A (or -B) is fixed.

(8) There is but one tuned circuit in each of the
i-f coupling units of Radio Receiver BC-455-A (or
-B). Each of these tuned circuits consists of a coil
(for example L-6 in Z-1) with fixed tuning capacitor
C-12 and trimming tuning capacitor C-13. The single
i-f tuned circuit is capacitively coupled (for example
C-14in Z-1) to the following vacuum tube input cir-
cuit. L-7, L-9 and L-11 act only as r-f chokes.

(9) The rotors of trimming capacitors C-13, C-18
and C-21 are grounded, but the rotors of trimming
capacitors C-36, C-37 and C-38 (reached through

4
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the holes numbered “2” in Z-1, Z-2 and Z-3 of Radio
Receivers BC-453-A (or -B) and BC-454-A (or
-B)) are not grounded, hence it is necessary to use
a screwdriver with an insulated shank to adjust them.
Figure 25 shows an external view of three i-f coup-
ling units. ‘

(10) The detector and audio frequency (a-f) parts
of these radio receivers consist of a diode section of
tube V-7 (Tube VT-133) acting as a detector, re-
sistance coupled to the input of tube V-8 (Tube
VT-134), and a 2.2 to | step-down output trans-
former. C-24 is an r-f bv-pass capacitor and R-18 is
the diode load resistor across which the rectified audio
voltage is developed. R-19 and C-24 act to prevent
the intermediate frequency from appearing across the
input to the audio amplifier tube. C-29 is a blocking
capacitor, and R-20 is the audio grid resistor. C-31,
across the primary of T-1, assists C-33, across the
secondary, in reducing the output of high audio fre-
quencies. The design of transformer T-1 is such that
the leakage reactance, with the aid of C-31 and C-35,
attenuates frequencies above 3000 cycles per second.

(11) Radio Receivers BC-453-B, BC-454-B and
BC-455-B are exactly like Radio Receivers BC-453-
A, BC-454-A and BC-455-A except that the second-
ary winding of T-1 has a tap to which the output
wire may be connected, thereby converting the sets
for use with low impedance (600 ohms) headsets.
If it is desired to make this change, remove the two
wires on terminal 3 and connect them to terminal 6.

(12) V-1 and V-2 are small neon lamps acting to
protect the equipment when exceptionally strong sig-
nals are received. These lamps glow at approximately
80 volts. As soon as the glow starts, any increase in
voltage across the lamp terminals causes a relatively
large increase in current. In this manner, the voltage
is limited to 80 volts across I.-1 and likewise across
half of the primary winding of T-1.

(13) Gain or volume is manually controlled by a
0-50,000-ohm variable resistor located in Radio Con-
trol Box BC-450-A. (This may be R-25, R-26 or
R-27, depending upon which control section is being
considered.) The cathode circuits of the r-f amplifier
and first i-f amplifier are completed to ground through
R-25. As this resistor is increased from 0 to 50,000
ohms, the voltage between ground and each cathode
increases, and since the grids of these tubes are at
ground potential for direct current, the grids be-
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come increasingly negative with respect to the cath-
odes. This results in a reduction of amplification in
each of the controlled tubes, and in an overall re-
duction in the gain of the receiver by a factor exceed-
ing 50,000 to 1 as R-25 reaches its maximum resist-
ance. About 0.6 of a milliampere of direct current
is conducted from the 4-250-volt dynamotor line
through R-10 and R-25 to ground. The voltage across
R-25 is thus greater than it would be if only cathode
current flowed through it. In the minimum gain
position of R-25 (50,000 ohms), there is a difference
of potential of approximately 30 volts even though
the cathode current is negligible. From this, it may be
seen that R-10 acts to make the control voltage de-
veloped across R-25 less dependent upon the cathode
current of the tubes being controlled.

(14) The control grid of r-f amplifier tube V-3
(Tube VT-131) and of the first i-f amplifier tube
V-5 (Tube VT-131) are returned to ground through
a common resistor, R-11, in the control grid circuit
of the second i-f amplifier tube V-6 (Tube VT-131).
The object of this auxiliary gain control circuit is to
prevent overload of the r-f or i-f amplifier by signals
producing as much as 2 volts in the antenna circuit.
In effect, it is an automatic gain control which is
operative only on signals so strong that they would
otherwise overload the receiver. When an overload
condition arises, the second i-f amplifier grid current
flows through R-11, making the grid side of R-11
negative with respect to ground. By connecting the
grid circuits of the r-f and first i-f amplifier to this

RADIO SET SCR-274-N
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potential, the gain of these tubes will be reduced to the
point where overload in these stages is prevented. This
circuit does not limit the maximum volume that can
be obtained from the receiver. The output will be
essentially uniform for r-f input signals stronger than
100 microvolts (and up to 2 volts). Manual gain
control resistor R-25 (marked INCREASE I'OL-
UME) should always be adjusted to a value such
that the receiver output is well below the maximum,
to avoid spurious effects such as an apparent reversal
of course on the airways radio range signals.

(15) Current from the primary source enters
Rack FT-220-A at J-24 (Figure 26), passes through
fuse F-1 (or F-2 or F-3) to switch §-2 (or S-4 or S-6)
in Radio Control Box BC-450-A, back to the rack
and thence to the 4~ L.V. line of the receiver. Adapter
FT-230-A completes the circuit to terminal 2 on J-2
and to the vacuum tube heater circuits. The negative
side of the dynamotor and of the primary source is
grounded. The dynamotor frame, receiver chassis,
framework of the rack, all covers and shielding are
carefully bonded to insure good ground connections.
When local control of the receivers is required, it is
necessary only to replace Adapter FT-230-A with
Adapter FT-260-A, which contains the equivalent
of S-2 and R-25, and to insert Plug PL-192 in J-21I
(or J-22 or J-23) of the receiver rack. The operation
of all controls may then be accomplished locally. Con-
trol Unit N C-237-A, when substituted for the flexi-
ble shaft, permits local tuning of the receiver.

COVER REMOVED SIDE VIEW

AN / N

N
ADAPTER FT-230-A

COVER REMOVED

SIDE VIEW
/

—
ADAPTER FT-260-A

Ficure 6—ApapTERs FT-230-A anp FT-260-A

24
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(16) The cathode of detector-CW oscillator tube
.7 (Tube VT-133) is connected directly to ground,
and capacitors C-6C, C-7B, C-15B, C-20A and C-30
are cathode resistor by-pass capacitors for the r-f and
audio amplifier tubes. All of these capacitors are of
the foil-paper type except C-30 (a 15-microfarad elec-
trolytic unit) which must possess high capacitance in
order to prevent audio degeneration in the output
amplifier.

(17) All control grids have a d-c path to ground.
R-2 and R-20 are each 2 megohms, but the resistance
to ground of all other control grids is 100,000 ohms
or less.

(18) The screen grid circuits of tubes V-3, V-4,
V-5 and V-6 connect to the junction of a voltage
divider, formed by R-22 and R-23 across the high-
voltage side of the dvnamotor. Resistor R-8, with
capacitors C-7A and C-16A, act as a flter to isolate
r-f and i-f tube screen circuits. The screen grid of
audio amplifier tube V-8 connects to the high voltage
filtered plate supply line.

(19) The suppressor-grids of tubes V-3, V-5 and
V-6 are connected to their respective cathodes at the
tube sockets. »

(20) The plates of all tubes connect either direct
or through decoupling resistors to the high-voltage
dynamotor line. R-7 with C-6A and R-13 with C-2°C
act as r-f filters. C-10 is the fixed series capacitance in
r-f oscillator circuit and with R-6 it serves, inci-
dentally, as an r-f filter. R-15, R-16 and R-17 act
in the dual capacity of reducing the plate supply
voltage for tube V-7 to the proper value and, with
C-15C and C-25, as a filter. The plate of the output
tube is connected through the primary of T-1 to the
dynamotor side of L-15 which isolates this circuit
from the other high-voltage circuits and reduces the
possibility of “motorboating.” “Mlotorboating” re-
sults when two circuits are coupled by a common im-
pedance, and condenser C-32 would function in that
manner if the plate of tube V-8 were connected to it.

(21) The CW heterodyne oscillator circuit is
composed of a tuned-plate oscillator using the triode
section of tube V-7. L-12 and L-13 are the grid and
plate coils, C-27 and trimmer C-28 are tuning ca-
pacitors, C-26 and R-14 are the oscillator grid
Capacitor and resistor, ‘C-33 is connected between the
plate of the CW oscillator and the control grid of
second i-f amplifier tube V-6. In the 190-550 ke re-
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ceiver, C-33 is a 3 mmf capacitor outwardly resem-
bling a small composition resistor. In other receivers,
C-33 is a capacitance, formed by the proximity of pin
plugs in the second i-f receptacle, and has a capacitance
of less than 2 micromicrofarads. The amplitude of
oscillation in the CW oscillator and the capacitance
of C-33 are designed to produce the correct hetero-
dyne voltage at the control grid of the second i-f am-
plifier for reception of CW signals. A connection at
the junction of R-15 and R-17 goes to a contact on
switch S-2. The MCW position of S-2 connects this
line to ground, thus cutting off the CW oscillator
plate supply. In the CW position, the ground is re-
moved, and normal plate supply for the CW oscilla-
tor is obtained from the dynamotor through dropping
resistors R-16, R-17 and R-15.

(22) The audio frequency filter circuit in the
high-voltage supply consists of C-16B, a 0.22 micro-
tarad foil-paper capacitor; C-32, a S-microfarad elec-
trolytic capacitor; and L-15, a 3-henry choke. This
circuit suppresses all but a negligible audic frequency
ripple on the high-voltage supply.

(23) C-16C is an r-f filter capacitor designed to
reduce r-f dynamotor disturbances. (C-34 is a 0.001
microfarad capacitor which is connected across the
dynamotor low-voltage brushes as an additional sup-
pressor of r-f disturbances.)

(24) L-14is an r-f choke designed fo prevent r-f
disturbances of any type from getting out of the
receiver onto the primary source line where it might
radiate enough energy to be picked up by a receiving
antenna.

(25) Rack FT-220-A (shown in Figure 7) fulfills
three functions: (1) it provides compartments into
which the receivers may be slid and locked in place;
(2) it provides a convenient electrical junction box
for essential interconnections and (3) it contains a
“sidetone-receiver output’’ relay,an A TEL.-B TEL.
toggle switch, a fuse and set of A TEL.-B TEL.
headset jacks for each of three receivers. The three
receivers connect to receptacles J-18, J-19 and J-20,
and the three cords to Radio Control Box BC-450-A
connect to J-21, J-22 and J-23. A cord from the
primary source connects to J-24, and a cord from
Modulator Unit BC-456-A* connects to J-6 or to

J-7.

* See Paragraph 154 for di
BC-456-A and BC-4356-B

fference between Modulator Units
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J-26

Fictre 9a—Rapio CoxTroL Box BC-430-A, FroxT ViEW

R-27 R-26 0-4

Ficure 98—Rapio CoxTroL Box BC-+50-A, REAR VIEW wiTH COVER REMOVED
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Radio Control Boxes BC-473-4 (or -B),
BC-496-A and BC-450-4

(1) Radio Control Box BC-+50-A provides for
three radio receivers. It is shown in Figures 1 and 9,
and a schematic circuit diagram of the electrical con-
nections is shown in Figure 26. Radio Control Boxes
BC-496-A and BC-473-A (or -B) provide for two
and one receivers, respectively. They are shown in
Figure 10. Practical wiring diagrams for the three
units are shown in Figure +5. Electrically and me-
chanically, except for the calibration markings on the
dials, each section of these radio control boxes is like
every other section. Each section is used independently
to tune and control one receiver.

(2) Refer to Figure 26 in connection with the
following: When S-2 is turned to MCW, primary
voltage is applied to one receiver and 7 on J-25 is
connected to ground in order to disable the hetero-
dvne oscillator in that receiver. With 5-2 on CW the
heterodyne oscillator is used for the reception of un-
modulated signals. R-25 is a 0-30,000-ohm (variable)
gain control resistor in the r-f and first i-f amplifier
cathode circuits. S-1 is a three-position switch which
output or connects it to either of
and B. Figure § is a functional

isolates the receiver
the headset lines A

-

PARS. 14-15

diagram showing the receiver output connections.
An examination of this will show that when S-1 is
thrown to A, the output of the receiver connected
thereto is connected to line A, providing that switch
S-7 on Rack FT-220-A is in the center position. S-1
may be switched to B if desired or it may be left in the
center as a stand-by position. The output of all
receivers may be switched to A or to B, or one may be
on A while the others are on B. The object of the A
TEL.-B TEL. system Is to provide two separate
listening channels which may be reduced to one when
the occasion demands.

-

15. TRANSMITTING EQUIPMENT

a. Radio Transmitters BC-457-4, BC-438-4,
BC-459-4 and BC-696-4 with Racks FT-
234-4, FT-226-A, FT-276-* and FT-331-4

(1) Four transmitters are available for use as parts
of Radio Set SCR-27+4-N. Any one of these trans-
mitters may be installed on Rack FT-234-A. any two
on Rack FT-226-A, any three on Rack FT-276-* or

* Rack FT-276- was not manufactured at the time of pub-
lication of this instruction book.

Fictre 10—=LEFT, Rabio CoxTroL Box BC-496-A (For Two RECEIVERS) ;
RicHT, RADIO ConTROL Box BC-473-A (or -B) (ror ONE RECEIVER)
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PAR. 15

all four on Rack FT-331-A. Each of the transmitters
contains a separate set of master-oscillator, r-f power-
amplifier and resonance indicator tubes with their
associated circuits. However, each transmitter obtains
its d-¢ high voltage from a common Dynamotor D)I-

33-A and the proper modulating voltages from a com-,

mon Modulator Unit BC-436-A (or -B)**. The

**The difference between Modulator Units BC-436-\ and
BC-456-B is described in Paragraph 1547,

Ficure 11=TvypricaL Rapto TRANSMITTER
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SCR-274-XN

necessary remote controls are provided by a common
Radio Control Box BC-451-A.

(2) Figure 27 shows the schematic circuit diagram
of a tvpical transmirter. Schematically, the four units
are alike, although theyv differ in the inductance and
capacitance values in the r-f circuits and in the values
of R-70 and R-73 which are associated with resonance
indicator tube V-33 (Tube VT-138). Figure 47

shows the practical wiring diarzram of the four trans-

H-51 H-52 A-52

0-53
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RADIO SET SCR-274-XN
T-54 VT-55 T-53 vV-54
E-6! (A,B) (VT-136) A-55 (ABC)  (VT-157)

K-58  A-56 -50

e i

. 0 v-53
. -5 0-54 E-59 V-56 6 A
0-53 0-5 RL51 (vT-136) (vT-138)

Figure 13 ~Tyrrcar Rapio TrANSMITTER, Tor VIEW WITH SHIELD REMOVED
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-R-71

X-53
R73
J-64
R-74
R-68

mitters. Symbol numbers and terminal numbers
shown on this drawing correspond with those on the
«chematic circuit diagram of Figure 27.

(3) Tube V-53 (Tube VT-138) is the resonance
indicator, and tube V-54 (Tube V'T-137) is the mas-
ter oscillator. Tubes V-55 and V-36 (both Tube
yT-136) are r-f power amplifiers connected in paral-
lel. The electrical characteristic ratings of each of
these tubes are given in Table 16.

(4) T-53A is the master-oscillator coil which is
tuned by capacitor C-63. Fixed capacitor and trimmer
C-60 and compensating capacitor C-68 are connected
in parallel with C-63. R-72 and C-59 are the grid-
leak and grid capacitor elements of the master-oscil-
lator circuit. T-53B is a bifilar winding wound with
the master-oscillator coil from the ground to the cath-
ode tap in order that variations of cathode-to-heater
capacitance within the tube will not affect the fre-
quency of oscillation. It is essentially an r-f choke. The
plate of tube V-54 (VT-137) is grounded for r-f by
capacitor C-58A, hence the plate is essentially con-
nected to the ground end of T-53A. The cathode is
connected several turns above ground, and the grid is
connected to the top of the coil. T-53C has a dual
function: (a) it excites the grids of the r-f power am-
plifier tubes and (&) it provides a neutralizing volt-
age which is applied to the high voltage side of C-63
through the fixed neutralizing capacitor C-62. R-68
is a filter resistor which, with the aid of C-38A, iso-
lates the plate circuit of tube V-54 (Tube VT-137)
from other r-f circuits. C-61 and C-58C are r-f by-
pass capacitors designed to keep the low side of T-53B
and the tapped point of T-53C at ground potential for
radio frequency. R-74 is a resistor in the grid circuit
of the r-f power amplifier tubes. Grid current in these
tubes (which increases with greater excitation from
the master-oscillator) flows through R-74. The sense
of the grid current flow is such as to make the grids
of the r-f power amplifier tubes more negative with
respect to ground as the grid current increases. The
high-voltage side of R-74 is connected to terminal 2
on receptacle J-64 to provide a convenient point in
Racks FT-234-A, FT-226-A, FT-276-* and FT-
331-A (terminal 2 on J-62) where the d-c grid bias,

or excitation, may be measured.

* - .
Mountings and racks with no letter suffix were not manu-
factured at the time of publication of this instruction book.

FUNCTIONING OF PARTS PAR. 15§

(5) The two r-f power amplifier Tubes VT-136
are connected in parallel (except for an isolation of
the two plates by separate parasitic suppressors RL-
50 and RL-51). The power amplifier tuned circuit
consists of coil T-54A shunted by fixed capacitor C-67
and tuning capacitor C-65. R-76, together with C-66,
and R-78 with C-64, isolate the plates and screens of
the amplifier tubes. T-54B is an antenna coupling
coil mounted within T-54A. The amount of coupling
to T-54A is controlled from the front of the radio
transmitter by the ANT., COUPLING knob. L-52 is
a continously adjustable inductor in the antenna cir-
cuit; its inductance is adjusted from the front of the
radio transmitter by the ANT. INDUCTANCE
knob. This is the only antenna tuning control.

(6) Y-30 is a piezo-electric crystal mounted in a
metal-tube envelope having a standard octal base. The
crystal may be reached through an opening, having a
hinged cover, in the top-rear of the radio transmitter.
If desired, a similar crystal, but of a different nominal
frequency, may be substituted for the crystal normally
supplied, if for any reason that is desired. The elec-
trical circuits associated with tube V-53 (‘Tube VT-
138) are such that any crystal whose nominal fre-
quency falls within the range of the radio transmitter
may be used. R-77 and R-70 are bias resistors for tube
V-53. R-73 is an isolating resistor which separates
Y'-50 from the tap on the master-oscillator tuning coil,
T-53A. (This prevents an interaction between the
crystal and master-oscillator which would affect the
frequency of the master-oscillator.) R-F voltage at
this tap is applied through R-73 to Y-50 and to the
grid of tube V-53. This tube acts as a grid circuit de-
tector whose plate current increases as its grid voltage
becomes more positive. When the crystal and master-
oscillator frequencies differ appreciably, the im-
pedance of the crystal is negligible as compared with
the resistance of R-73, and practically all of the r-f
voltage from T-53A appears across R-73. As the
master-oscillator frequency approaches that of the
crystal (within 200-300 cycles), the r-f voltage on the
grid of tube V-53 increases, because the impedance of
Y-50 increases with respect to R-73. The resulting
plate current flowing through R-69 produces a differ-
ence in potential between the target and plate, and a
shadow appears on the target. The shadow angle is
greatest when the master-oscillator and crystal fre-
quencies are exactly equal since this is the condition




LNINWJINOY ONLLLINSNVY ], 4HL 40 SLINDYI) DO-Ad AOVILIOA MO AHL 40 WVIOVI(] TVNOLLONNf—C] AN

—_— . , . _ -1
€G-1 1109 G9-I MOV 0N 40
IR
p
0 i ol R R
9G-A ¢
Y3ILLINSNVY MO
) LLIW - IvNo3 A3X 3010A aNQL
L 0S¥ O . 4O ZI-1
& _ INOHJOHOIW
o ol ANt a3
¢ 2z | 'SNvdl AN ﬁ INNHS
-~ . /] ‘DIN - HOLOWVNAQ
¥3IMOd muwwws_ wmwh €5-S 211
IG-1 : INOHAOHOW a3 |
(9S1- LAY (o(El- LA {(5S1- 1A NI HOLIMS SIS -
GG-A S-A 05 -A 535 |ind PO _ =
_ ANVWINd +
-y '0°0 108243
. N i S
m m : 0S-3 (o, 06-7
M W !m#w IHOHD
¥G-Y
. 44
WV T 5o1volaNt L2 I A HO1SIS3y
¥IMod JONYNOS3IY {401V INAOW v SELLES 05-4
(9g1-1A) | (8E1-1A) | (9€I-1A) O s3sn4
9G-A €G-A iS-A $S-M €G-M : IS-S  1G-4 dWvO02
_ SRS
SY3L1V3H o /@«4/
D
TM/A\/\V

LINA HOLVINAOW NI

¥3L LINSNYHL NI




LNIWNJINO ONILLINSNYY ], 4HL 40 SLINJAIY) D-(] TOVLIOA-HOI[] FHL 10 WVIOVI(] TYNOLLON O [

—91 NI
‘NOILISOd Q3LV¥3IJO NI NMOHS SAV13Y - ILON i
31v1d HOLYOIONI 31v1d *2S0 Mo
JONYNOS3Y Ol uzo» ol \ S |05-s 40 1Mvd NITUOS
1 : .
Joion ANOL YOLVINGOW OL
¥OLvIN93Y
1394YL HOLYOIONI 170A OGH
JONVNQS3M OL < 69-4 . (6E€I1-1A) 31Vd
- as-n /L HOLYINGOW Ol 65-Y
A
¥3dIAIG —_
39V1T0A ‘ ¥3a01Ad
31vd 39V1T0A
YO LvY1T19S0 HO1SIS3Y €G-y 1S =Y AV13Y
YILSYW OL L9-¥  gNiddoNa 3NoLl3qis oL 5
09-y i
* £9-y -
4 ¥OLSISTY
p__.:oﬁ_m__w_\,_< 9NIdd0Yd .
3LVd ¢
43IM0od 4-¥ 89-Y4 AAY A
Ol P Y ? 26-1
SHOLSISTY y
ONTdN093d ¥30IAI0 o < A[lS TROTaN o N
\\ J9VLI0A ¥OLSIS3Y _ HOLOWVNAQ
91-4 <" S300HLYD Wy Soloauadd SNIZOS FWY_ avoT v 9a siion 0ss
v ¥3IMOd 44 oL §9-4 ¥3mod 44 o™ *
T 25 - AVI3Y Mﬁw .
JOVLT0A HOIH
) 3 : INOHD 4-Y
\00QQ s

I N R Y N N N R R NI N R R T



PAR. 15 RADIO SET SCR-274-N

Ficure 17a—Rack FT-331-A anxp MouxnTting FT-332-A, Rear View
wITH CoveR oF Rack REMOVED

A-T73 A-72

Fictre 17B—Rack FT-331-A axp Moux~Tting FT-332-A, FroxT VIEW
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where the crystal impedance is highest and, therefore,
the r-f voltage from T-53A impressed on the grid of
tube V-53 is maximum. R-67 is used to decrease the
plate voltage for tube V-33 and C-38B is an r-f by-
pass capacitor connected to the plate of that tube.

(7) Relays K-53 and K-54 are closed in one of the
transmitters when switch S-52 on Radio Control Box
BC-451-A is set for that transmitter and TRANS.
POWER switch S-51 in the same box is ON. (The
transmitters are numbered from left to right in Racks
FT-226-A, FT-276-* and FT-331-A. These num-
bers correspond to the numbers on switch S-52). K-53
closes the plate supply to the master-oscillator and
resonance indicator tubes and also short-circuits R-73,
a 51,000-ohm resistor in the cathode-to-ground cir-
cuit of the r-f power amplifier tubes. Plate and screen
voltages are constantly supplied to power amplifier
tubes V-55 and V-56 (both Tube VT-136) in all
transmitters, but only one transmitter, whose R-73 is
short-circuited, is operative. The bias voltage devel-
oped across R-75, when it is not short-circuited, is
sufficient to reduce the plate and screen current nearly
to zero. There is no excitation on the grids of the

power amplifier tubes except in the oue transmitter
selected, because the plate supply to the master-oscil-
lator tube V-54 (Tube V'T-137) is closed only for

that unit.

FUNCTIONING OF PARTS PAR. 15

(8) Relay K-35+ transfers the high potential end
of the antenna tuning inductor L-32 from ground to
the antenna binding post.

(9) The vacuum tube heater circuits are connected
in series-parallel and remain energized as long as
TRANS. POWER switch S-51is ON. The arrange-
ment may be seen best in Figure 15.

(10) Racks FT-234-A, FT-226-A, FT-276-* and
FT-331-A each contain two ground binding posts and
circuits interconnecting M odulator Unit BC-456-A
(or -B) with the transmitters and with Antenna Re-

lay Unit BC-442-A.

b. Radio Control Box BC-451-4

(1) Radio Control Box BC-451-A contains a
three-position switch S-30 which controls the circuits
determining the tvpe of emission, a four-position
switch S-52 which controls the circuits determining
the choice of transmitter, microphone jack J-63, ex-
ternal key jack J-66, built-in key K-36, microphone
series resistor R-66 (shunted by a switch S-33) and
toggle switch, S-51, in the line direct from the primary
source. This box contains receptacle J-55 for connec-
tion to Modulator Unit BC-456-A (or -B).

* Mountings and racks with no letter suffix were not manu-
factured at the time of publication of this instruction book.

ﬁA ~‘lb

Ficure 18—LEFT, Rack FT-226-A (ror Two TRANSMITTERS),
RiGHT, Rack FT-234-A (ror ONE TRANSMITTER)
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Ficure 19a—Rapio CoxTrOL Box BC-4351-A,
FronT ViEW

(2) Mlicrophone jack J-65 is constructed in such
a manner that the sleeve may or may not be grounded
to the box by turning the protruding knurled nut
counter-clockwise or clockwise, respectively, as far
as it will go by hand. In the counter-clockwise posi-
tion, the sleeve is grounded and the push-to-talk but-
ton on the microphone will close the microphone and
relay circuits to ground. With the nut in the maxi-
mum clockwise sense, the push-to-talk button may be
permanently closed, and the pressing of the built-in
key, external key or throttle switch will perform the
functions of the press-to-talk button.

(3) Although S-52 on Radio Control Box BC-
451-A is a four-position switch designed to select one
of four transmitters, only position 1 is used with Rack
FT-234-A. Positions 1 and 2 are used with Rack FT-
226-A and positions 1, 2 and 3 with Rack FT-276-*,
Positions 3 and 4 are used if a second modified FT-
226-A is installed or if Rack FT-331-A is used. The
modification of Rack FT-226-A consists of transfer-

ring the connections that go to terminals 8 and 9 on

38
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Fictre 198—Rapio CoxTrOL Box BC-451-A,
REear View wiTH CovER REMOVED

receptacle J-59 to terminals 6 and 7. It will then be
necessary to add a junction box into which the cord
from Modulator Unit BC-456-A (or -B) connects

with two identical cords, one going to each of the

racks.

Modulator Unit B(C-456-A with Dyna-
motor DM-33-4

(1) Modulator Unit BC-436-A contains tone os-
cillator tube V-50 (Tube VT-133), speech-amplify-
ing and modulator tube V-31 (Tube VT-136), a
150-volt voltage regulator tube V-32 (Tube VT-
139), transformers, relays, chokes and other elements,
to be described later, which are necessary to provide
the audio-frequency power requirements of the trans-
mitters. Dvnamotor DM-33-A, mounted on the mod-
ulator unit, supplies the d-c high voltage requirements
of the transmitters and the modulator unit. A schem-
atic circuit diagram is shown in Figure 27.

c.

*Mountings and racks with no letter sufix were not manu-
factured at the time of publication of this instruction book.
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PAR. 15

(2) Tube V-50 ("Tube VT-135) is the tone oscil-
lator tube. T-50A with capacitors C-51B and C-51C
in parallel form the tuned circuit of this oscillator.
R-51 and C-52 are the grid leak and grid capacitor.
R-53 and R-52 form a voltage divider across the high-
voltage dvnamotor supply line; they determiine the
plate voltage on the tube V-50 (Tube VT-135).
T-50A is an auto-transformer with the section from
the ground tap to the bottom acting as the secondary
winding. When switch S-50 on Radio Control Box
BC-451-A is set to either CW or MICW, this wind-
ing has a side-tone output of about 7 volts. Refer to
Table 8 for further details. The audio-frequency
voltage developed across the second winding T-50B
is applied to the grid of modulator tube V-51 (Tube
VT-136). The magnitude of this voltage is such that
under average conditions, the resulting modulation
will be about 90 per cent.

(3) T-351is a transformer, the primary of which
is in the microphone circuit. The control grid of tube
V-51 (Tube VT-136) is connected to the junction of
R-55 and R-56 which, together, act as a voltage
divider and as a load across the secondary of the micro-
phone transformer. These resistors are so chosen that
the voltage applied to the modulator tube while trans-
mitting on VOICE is sufficient to produce 85% aver-
age modulation with from 1.2 to 1.7 volts rms input.
Circuit elements throughout the voice modulation
circuits have been designed on the basis of the maxi-
mum output from an average Nicrophone T-17. The
direct current through Microphone T-17 is approxi-
mately 62 milliamperes (assuming that R-66 is short-
circuited by S-53 in Radio Control Box BC-451-A).
Switch §-53 is opened only when using microphones
not now supplied to the United States Army Air
Corps.

(4) T'he screen grid supply to the modulator tube
V-51 (Tube VT-136) is obtained through voltage
dividers R-59 and R-60. C-56B is a by-pass capacitor
to reduce the a-f impedance from screen-grid to
ground. R-57 and R-58 are bias resistors in the cath-
ode circuit of modulator tube V-51 (Tube VT-136).
Waiile transmitting TONE or VOICE, the junction
of these resistors is grounded, leaving only R-57 (390
ohms) as a cathode bias resistor. In the CW position,
cathode current flows through R-57 (390 ohms) and
R-58 (51,000 ohms) to ground, producing a bias
which reduces the plate current of V-51 to less than 1
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milliampere. In this way, the modulator tube V-51
is effectively shut off in the CW position, and power
is conserved at a time when the functioning of the
modulator tube is not required.

(5) T-52 (A, B, C) is the modulation transform-
er, the primary winding of which is in the plate cir-
cuit of modulator tube V-51 (‘Tube VT-136). Two
secondary windings are provided, T-52C providing
about 15 volts of VOICE sidetone (refer to Table
8 for further details) and T-52B providing the modu-
lating voltages. T'he latter is in series with the high
voltage screen-grid supply to r-f power amplifier tubes
V-55 and V-56 (both Tube VT-136) in the trans-
mitters. R-62 is a load resistor designed to keep the
load impedance of tetrode modulator tube V-51
(T'ube VT-136) reasonably constant. R-63 is a series
voltage dropping resistor in the screen-grid circuit of
the r-f power amplifier tubes.

(6) Tube V-52 (Tube VT-139) is a gaseous volt-
age-regulator tube designed to maintain the d-c volt-
age between its plate and ground at 150 volts; this is
the normal d-c voltage applied to the screen-grid of
the r-f power amplifier in the TONE and VOICE
positions. C-56A, across the voltage regulator tube,
acts as an a-f by-pass capacitor. )

(7) R-64 and R-65 together act as a voltage-di-
vider for the master-oscillator d-c plate supply.

(8) F-50 and L-50 are a fuse and r-f choke re-
spectively, in the input circuit to Dynamotor DM-33-
A. This circuit is closed by the contacts on relay K-50
whenever the push-to-talk button on the microphone
is closed (or a similar operation by the throttle switch
or special switch) in the VOICE position. Relay K-
50 is also actuated, and the dynamotor starts when
switch S-50 in Radio Control Box BC-451-A is
thrown to the TONE or CW position. The dyna-
motor will continue to run as long as S-50 remains in
either of these positions, but the high-voltage keying
relay, K-52, will not close until the built-in key, ex-
ternal key, microphone button or the throttie switch is
closed. Relay K-51 closes the sidetone circuits from
the TONE and VOICE sidetone windings to the
emission switch, S-50. (The setting of S-50 deter-
mines which of these circuits is connected to the head-
sets.) The coils of K-51 and K-52 are in parallel and
the relays operate together.

(9) R-30 is a 42-ohm resistor connected across
the heater terminals of tube V-50 (Tube VT-135) so
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PAR. 15

that the heater of this tube can be connected in series
with the heater of tube V-51 (Tube VT-136) across
the 28-volt primary source. The heater current is 0.45
ampere.

(10) Dynamotor DMNI-33-A generates the high
voltage d-c for the transmitting equipment. Connec-
tions from the dynamotor to the modulator unit are
made through couplings J-51 and J-50. The plate in
J-50 is designed to be loose in order to reduce the
strain on the pin plugs of J-51 during vibration of the
units. The motor is compound wound. C-50, across
the motor brush terminals, attenuates r-f disturbances
set up at the brushes. C-33 is a filter capacitor, across
the 28-volt line to the motor, performing a function
similar to C-50.

(11) Dynamotor D)NI-33-A has a continous duty
and an intermittent duty rating which may be found
in Table 18.

(12) The four cords entering the Modulator Unit
BC-436-A are the primary source voltage at J-33,
the connections to Radio Control Box BC-451-A at
J-54, the connections to Rack FT-234-A (or Rack
FT-226-A, Rack FT-276-* or Rack FT-331-A) at

» J-58 and the connections to Rack FT-220-A (or other
" radio receiver racks) at J-32. The last of these con-
“nections is not essential to the operation of the trans-
mitting equipment; it exists to control the three re-
lays in Rack FT-220-A and to complete the sidetone
circuit from the modulator unit to the headset lines

* Mountings and racks with no letter suffix were not manu-
factured at the time of publication of this instruction book.
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in Rack FT-220-A and Radio Control Box BC-
450-A.
d. Modulator Unit BC-456-B

Modulator Unit BC-456-B is exactly like Modu-
lator Unit BC-456-A except that the sidetone wind-
ings on T-50 and T-52 have an additional tap to
which the sidetone leads may be connected if the radio
equipment is to be used with low impedance headsets,

e. Antenna Relay Unit BC-442-4
(1) Antenna Relay Unit BC-442-A consists of an

antenna switching relay K-35 designed to switch a
single antenna either to the'radio transmitters or to
the receivers of this equipment. This relay is operated
simultaneously with the high-voltage keyving relay in
Modulator Unit BC-456-A (or -B). In addition to
switching the antenna, relay K-35 connects to ground
the antenna lead to the receivers during transmission.
T-55 is an r-f current-transformer whose primary is
in the antenna circuit and whose secondary is con-
nected to a thermocouple TC-50. Switch $-5+ has
two positions, LOCAL and RENIOTE, and it con-
nects the output of thermocouple T'C-50 to meter M-
50. A schematic circuit diagram is shown in Figure 27.

(2) C-69, connected between terminals C, is a
high-voltage vacuum capacitor of 50 micromicrofar-
ads capacitance. C-69 may be connected in series with
the antenna lead to any transmitter (or transmitters)
in installations where it is found impossible to resonate
the antenna circuit because of the great length of the
antenna. (See Figure 31.)
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PARS. 16-18

SECTION IV
MAINTENANCE

16. PRE-FLIGHT INSPECTION

a. Procedure

The radio set should be given an inspection before
each flight in accordance with the following:

(1) See that the proper receivers and transmitters
are installed for operation on the scheduled fre-
quencies.

(2) Check the operation of all receiver controls
and make certain that the receivers are operating. An
aural check on the operation of each receiver should
be made by listening to signals on CW at maximum
gain while tuning through the entire band. All re-
ceivers except the one being tested should be turned
off.

(3) Check the input alignment of each receiver
by readjusting knob E-9 for maximum receiver out-
put while listening to a weak signal.

(4) Advance each INCREASE OUTPUT con-
trol to maximum and listen for electrical noise pro-
duced by each receiver dynamotor. The noise should
be negligible.

(5) Turn up the airplane engine past the speed at
which the battery charging generator cuts in and
listen for electrical noises produced by the engine igni-
tion svstem, generator or voltage regulator.

(6) Check each headset cord and plug for open
or intermittent contacts. Check each headset.

(7) Check the operation of all transmitter controls
and note the antenna current. The antenna currents
on MCW and VOICE should be approximately
equal, and a higher current should be obtained on
CW. A sidetone signal of about 1000 cycles should
be heard on CW and MCW. With switch S-50 on
VOICE, speech signals impressed on the microphone
should be heard in the headset.

b. Caution

Never operate the equipment on the ground longer
than is necessary to complete the above inspection.
Never leave the airplane without setting the TRANS.
POWER and all CW-OFF-MCW switches at their
OFF positions.

RADIO SET SCR-274-N

17. SERVICE INSPECTION

A detailed inspection of the equipment should be
made at periods set up by the Army Air Forces for in-
spection and overhaul of the airplane. The following
points should be covered in addition to those which
experience and local conditions indicate to be neces-
sary or desirable:

(1) Check all tubes on a tube checker.

(2) Measure the voltages tabulated in Tables 9
and 10. Use a high resistance voltmeter for the mea-
surements.

18. ISOLATION OF FAULTY UNITS
a. Preliminary Check

During the preceding operating checks on the
equipment, if any receiver or transmitter fails to per-
form in a normal manner, proceed as follows to dis-
cover the faulty part of the equipment.

LOOK FOR SIMPLE CAUSES
OF FAILURE FIRST

Check to see that (1) all switches are in their proper

46

positions, (2) all plugs are attached and all cords ap-
pear to be in good condition, (3) battery voltage is
satisfactory, (4) dynamotors operate properly, (5)
antenna is in good condition and properly connected
and (6) ground connections are properly made to the
receiver and transmitter racks.

b. Substitution Methods

After making the foregoing checks, if improper
operation is still present, proceed to isolate it by sub-
stituting units known to be in operating condition for
those whose operation is in doubt. For example, if one
of the receivers does not operate properly while the
other two are normal, interchange Plugs PL-152 con-
necting the receivers to their respective control units:
and see whether the fault is in the regeiver or in the
control unit. In like manner, proper operation of one
transmitter but abnormal operation of another imjl"
cates a fault in that transmitter or its control cII”

e = av = ~
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cuit; proper operation of one transmitter is sufficient
evidence that the modulator and power supply cir-
cuits are in good condition. Interchange the two trans-
mitters on the rack to determine whether the fault is
in the control circuits, rack connections or in the trans-
mitter itself. If neither transmitter performs proper-
ly, it is quite possible that the fault may lie in the
modulator unit. Interchange this with one that is
known to be good to prove whether or not this is so.

19. SERVICING FAULTY RECEIVERS

a. Disassembly of Such Parts as May be
Required for Servicing Faulty Receivers

(1) Receiver from Rack

Disconnect the antenna lead from the receiver an-
tenna binding post, remove the safety wires and un-
screw the two knurled nuts far enough to allow the
lugs to be disengaged from the pointed studs. Slide
the receiver out of the rack.

(2) Cover from Bottom of Chassis

Remove the fourteen bright screws around the
bottom edge of the chassis and front panel.

(3) R-F Coil Set dssembly

After removing the bottom cover of chassis, as
indicated above, remove the two black screws (one at
each side of the chassis) at approximately the center
of the r-f coil set assembly and then lift the coil set
assembly out squarely so as not to damage the pin
plugs.

(4) Recerver Quter Shield

First unfasten the four dynamotor snapslides and
lift out the dynamotor. Remove the eight bright
screws (four rear-most screws along the top edge of
the tie strap on each side of the chassis) and slide the
outer shield back and off. This outer shield is NOT
fastened by the three foremost black screws along the
top edge of the tie strap on each side of the chassis,
nor by the black screws around the outer edge of the
front panel. ,

(5) I-F Coupling Unit Assemblies and Tubes

These components may be removed without taking
off the outer receiver shield. Each i-f coupling unit
assembly is secured by two bright screws at its base.
Remove these screws and pull the assembly out square-
ly so as not to damage the pin plugs.

b. Location of Faults in the Receiving
Equipment

‘One or both of the following methods may be used
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to locate trouble in a receiver after a failure has been
definitely traced to a particular unit by the method
outlined in Paragraph 18.

(1) First method

After removal of the chassis bottom cover, connect
the receiver to Test Set RC-54-A as shown in Figure
33. Meters should read as indicated in the table on
this figure. Following this, a systematic measurement
of the voltages at each of the tube terminals listed in
Table 9 will determine which of the d-c circuits, if
any, is defective. This measurement will also check
continuity or short circuit in the r-f and i-f plate
circuits, If the trouble is not located at the conclusion
of the above tests, use an ohmmeter to check the con-
tinuity of all circuits (see Table 11).

(2) Second method

A second method of locating faults in a receiver is
to measure the microvolts required at each of several
points to produce a receiver output of 10 milliwatts
(6.3 volts across 4000 ohms). (The output of a
receiver will decrease to almost half of its maximum
value when connected in parallel with two other re-
ceivers in Rack FT-220-A.) Table 6 lists the test
points and shows a value in microvolts which may be
considered normal at each of these points. By sys-
tematically applying a signal generator to the points
indicated, the stage in which the fault lies may be
quickly determined. Specific instructions follow : Note
the general precautions to observe in the application
of Table 6. This table is meant merely as a guide,
and departures of 2 to 1 from these figures do not
necessarily indicate a fault. Even though the antenna
trimmer was adjusted when using Test Set RC-54-A,
it must be readjusted when the receiver is installed in
the airplane due to the effect of different antenna
characteristics.

(3) Equipment Required For Test

(a) A standard signal generator which covers the
tuning range of the receivers and which may be modu-
lated 30% at 400 cps.

() An output meter of the copper oxide rectifier
tvpe such as “Output Meter Weston Model 571
Type 3A”, part of Test Set 1-56-A, or a vacuum tube
voltmeter.

(¢) A resistor of such value that when combined
with the headset and the voltage measuring instru-
ment across it, the effective load resistance will be
close to 4000 ohms.

(d) Test Set RC-54-A consisting of necessary
cables, meter, jacks, gain control and power switch.
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(e) A crystal-controlled frequency standard for
accurately determining test frequencies. (The varia-
ble portion of the alignment tuning capacitors in this
equipment is so small that unless the signal generator
frequency is precise it may not be possible to find a
resonant point within the range of the aligning capaci-
tor.) The receiver may be connected to this equipment
in any position for convenient inspection and adjust-
ment. In place of this special equipment, a bench test
of a receiver may be made by connecting the positive
terminal of the battery to terminal 6 (see Figure 26)
and the negative terminal to the chassis. The battery
voltage should be close to that indicated in Table 9.
The headset, output meter and load resistor may be
connected in parallel to terminal 2 and the chassis. It
Is not necessary to remove the outer receiver shield
for these tests. See Table 6 for the intermediate fre-
quency and ncrmal sensitivity values for all receivers.

(4) Test Procedure

(@) Connect the ground lead from the signal gen-
erator output to the receiver chassis and connect the
other lead from the signal generator output direct to
the antenna binding post. See that both leads from the
signal generator are no longer than necessary (less
than one foot) and that these leads are kept close to-
gether (twisted).

(&) Set the signal generator for an output of 200
microvolts, modulated 30 per cent at 400 cycles. Set
the receiver frequency dial to the highest calibrated
value and set the CW-OFF-MCW switch to the
MCW position and turn the INCREASE OUT-
PUT control to maximum.

(¢) Vary the signal generator frequency through
the indicated receiver frequency and far enough on
either side to avoid errors in signal generator fre-
quency calibration. Use a headset in the receiver out-
put circuit. If a 400 cycle output is heard, retune the
signal generator through this frequency. Keep the
signal generator output adjusted for a receiver output
of not more than 10 milliwatts while adjusting the
signal generator frequency and the ALIGN INPUT
knob for maximum receiver output. The receiver sen-
sitivity for MCW operation may be considered satis-
factory, provided the r-f input required to produce
10 milliwatts output does not exceed twice the tabu-
lated value (see Table 6) and any serious defect
apparent in MCW operation must be found else-
where. If the MCW sensitivity is satisfactory, check
the sensitivity with the CW-OFF-MCW switch on
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the CW position. Consider the CW sensitivity satis-
factory if the unmodulated r-f input required to pro-
duce an audio output of 10 milliwatts is one-half the
tabulated value or less.

(d) 1f the receiver sensitivity on the MCW is
abnormally low when measured at the antenna post,
determine whether the fault lies ahead of, within or
following the mixer stage by checking the sensitivity
at the grid (top cap) of mixer tube V-4 (Tube VT-
'132). Do not remove the grid clip.

(e) Set the signal generator modulation to 30%
at 400 cps, and adjust the generator frequency for the
indicated receiver frequency as before. If the r-f input
required to obtain 10 milliwatts is less than twice the
tabulated value, the fault lies between the antenna
binding post and the output of the r-f amplifier stage.
1f three or four times the number of microvolts indi-
cated in the table is required in this r-f test, change
the signal generator frequency to the intermediate
frequency for this receiver and progressively vary the
generator frequency and r-f output to obtain a maxi-
mum receiver output of 10 milliwatts. If the normal
number of microvolts is now required, the fault lies
in the oscillator tube elements or oscillator circuit of
the mixer stage. Check the mixer tube voltages and
if these are normal, replace the mixer tube with one
known to be satisfactory.

(f) If an intermediate frequency input consider-
ably greater than normal is required on the mixer
grid, the fault lies in the i1-f amplifier or in the hexode
elements of the mixer tube. With the signal generator
frequency set at the receiver intermediate frequency,
connect the generator to the control grid of the first
i-f tube. Wrap a wire around the control grid terminal
(fourth terminal clockwise from the locating pin, as
viewed from the bottom) for connection to the signal
generator. Determine the r-f input required for a
receiver output of 10 milliwatts.

(g) If this test shows faulty sensitivity, repeat
the measurement in a similar manner on the control
grid of the second i-f tube. Abnormally low sensitivity
at the second i-f grid indicates trouble between this
point and the audio output circuit. The signal gen
erator Is not useful bevond the second i-f grid.

(k) Using this test procedure, the source of the
trouble may be quickly narrowed down. It is then
possible to use an ochmmeter to check the components
between the tube which was found to give correct
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sensitivity, and the first one toward the antenna which
failed to do sO.

(i) After the fault has been removed, recheck the
cW operation at the intermediate frequency with
the signal generator (unmodulated) connected to the
mixer grid (top cap). Determine whether the r-f
input required to produce 10 milliwatts audio output
is less than one-half the tabulated value. The signal
generator frequency which produces zero beat on CW
should agree closely with the frequency required to
produce maximum MCW output.

(j) An ohmmeter, part of Test Set I-56-A, is
the only equipment necessary to locate faults in the
radio control boxes, dynamotors, racks and adapters.
Refer to the schematic diagram of these units, Figure
26, for the circuits of this equipment.
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c. Alignment of Receiver R-F and I-F
Circuits

NOTE:—~THIS OPERATION SHOULD NOT
BE ATTEMPTED WITHOUT
PROPER EQUIPMENT AND AU-
THORITY.

I{ the sensitivity of a receiver is found to be low,
and the tubes, dynamotor and circuit elements are
normal, it may be necessary to realign the r-f and i-f
amplifiers. The test equipment required is the same
as indicated in Paragraph 194 (3) plus a small screw
driver. If a screw driver having a metal shank is used,
cover the shank with “spaghetti’” tubing, or with a
xode tough coating of lacquer. The maximum diameter of
rator the shank and width of the blade must not exceed
ency, . ‘ 77 inch, Insulation is required to avoid accidental
’ f_irSt short-circuits on resistors R-11 and R-18 while align-
ninal ing the secondary circuits of the i-f coupling units in
Radio Receivers BC-+53-A (or -B) and BC-45+-A
(or -B).

There are two holes (numbered 1 and 2) in the
top of each i-f coupling unit in Radio Receivers BC-
453-A (or -B) and BC-454-A (or -B) and one hole
(numbered 1) per unit in Radio Receivers BC-455-A
(or -B) (see Figure 25). A variable capacitor under
hole 1 tunes the input (plate) circuit and the capacitor
under hole 2 (when provided) tunes the output (grid
ordiode input) circuit. A small rod actuator, as shown
in the views of the coupling unit assemblies in Figure
25, protrudes through the top of the shield on each i-f
f0upling unit in Radio Receiver BC-453-A (or -B).
Fhese rods control the coupling between the input
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and output circuits in each unit. Normally, the rods
in the first and third units are pushed down (over-
coupled position ), and the rod in the second i-f unit is
left in its upper (loose-coupled) position. A strong
detent action indicates the two positions which are
about 14 inch apart. These coupling controls are
omitted in Radio Receivers BC-454-A (or -B) and
BC-455-A (or -B). Figures 40, 41 and 42 show the
details of the construction of the i-f coupling units.

Each variable capacitor (except padding capacitors
C-4F and C-4G under the gang capacitor shield) in
the equipment is set at maximum capacitance when
the top of the cross mark on the rotor shaft is lined
up with the reference mark on the dust shield or
chassis. The capacitance is reduced to minimum by a
180 degree rotation in either direction. When a circuit
requires readjustment, turn the rotor in a counter-
clockwise direction from the maximum capacitance
setting. This will always result in a setting of the
trimmer such that a clockwise rotation increases tlie
capacitance. Uniform practice in this operation is de-
sirable.

Padding capacitors C-4F and C-4G may be tuned
only after removal of the gang capacitor shield. They
are adjusted at the factory to maximum, half or mini-
mum capacitance, depending upon the receiver and
capacitor, and they should not be changed. The cor-
rect settings of these capacitors for each receiver are
shown below.

Settings of cross-marks on padding

Radio capacitors as seen from front of
Receiver receiver
C-+F C-4G
BC-453-A (or -B) Min, T - Half —#
190-550 ke
BC-454-A (or-B)  Half —¢  Max. &
3-6 mc .
BC-455-A (or-B)  Half =+  Max. 4
6-9.1 mc

Table 6 shows average values of r-f input, in micro-
volts, for each receiver to obtain an output of 10
milliwatts with a 4,000-ohm load (two 8,000-ohm
headsets in parallel). These values are to be used as a
guide in determining the condition of the receiver
under test.
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Alignment of the receivers must not be attempted
without using a standard signal generator and crystal-
controlled frequency standard except in a real emer-
gency and providing a modulated signal is available.
The operations listed below shall be followed in the
order given when a receiver is to be aligned:

(1) Connect the signal generator to the chassis
and hexode grid (top cap) of the mixer tube V-4
(Tube VT-132). Do not remove the grid clip. Set
the ‘generator frequency for the interraediate fre-
quency of the receiver, using a crystal-controlled fre-
quency standard to obtain a precise adjustment, with
30 per cent modulation at 400 cycles per second. Set
the CW-OFF-MCW switch to NICW and set the
INCREASE OUTPUT control for maximum re-
ceiver output.

If Radio Receiver BC-453-A (or -B) (190-550
kc) is being aligned, reduce the magnetic coupling in
each i-f coupling unit assembly by raising the pro-
truding rod (see Figure 25) until it snaps into its
upper (loose-coupled) position.

(2) Adjust the r-f output of the signal generator
to obtain a convenient reading on the output meter;
for example, 10 milliwatts or 6.3 volts across 4,000
ohms.

(3) Adjust the capacitor under hole 1 on the third
(Z-3) i-f coupling unit and the capacitor under hole 2
(if it is provided ) for maximum receiver output.

(4) Reduce the signal generator output until the
receiver output is the same as in (2) above and then
adjust the capacitors under holes 1 and 2 on the
second (Z-2) i-f coupling unit for maximum receiver
output.

(5) Reduce the signal generator output again and
adjust the capacitors in the first (Z-1) i-f coupling
unit for maximum receiver output.

(6) Reduce the signal generator output until the
receiver output is the same as in (2) above and then
readjust the capacitors in Z-3, Z-2 and Z-1 in that
order {or maximum receiver output.

(7) Operate the CW-OFF-MCW switch to CW
and turn off the signal generator audio-frequency
modulation. Do not change the frequency of the
signal generator. Adjust the CW oscillator trimmer
capacitor C-28 for zero beat, as indicated by listening
with a headset, to the receiver output. This capacitor
is accessible through the hole in the right rear side of
the chassis.
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(8) If the r-f circuits require realignment, remove
the outer shield on the receiver to gain access to capaci-
tors C-4D, C-4E and C-9. Refer to Paragraph 194
(4). Capacitor C-4D 1is accessible through the left
hole in the gang capacitor shield (as viewed from the
front of the receiver). Capacitor C-4E is accessible
through the center hole, and C-9 through the re-
maining hole.

(9) Transfer the signal generator output to the
antenna post and ground. Set the generator frequency
for the high-end alignment frequency as indicated in
the table below, using a crystal-controlled frequency
standard to obtain a precise adjustment with 30 per
cent modulation at 400 cycles per second. Operate the
CW-OFF-MCW switch to MCW, set the IN-
CREASE OUTPUT control for maximum receiver
output and set the receiver tuning dial at the high-end
alignment frequency.

R-F ALIGNMENT FREQUENCIES

High-End Low-End
Alignment  Alignment
Frequency Frequency

Radio

Receiver

Align C-4D Align-C-9

C-4E and
C-2 at at
BC-453-A (or-B), 190-550 k¢ 520 ke 210 ke
BC-454-A (or-B), 3-6 mc 58mc 3.1mc
BC-455-A (or-B), 6-9.1 mc 8.9mc 6.1 mc

INTERMEDIATE FREQUENCIES

Radiv Receiver Frequency
BC-453-A 85 ke
BC-454-A 1415 ke
BC-455-A 2830 ke

(10) Adjust the r-f output of the signal generator
as in (2), and then adjust r-f oscillator trimmer
capacitor C-4E for maximum receiver output.

If two different settings of C-4E are found at which
maximum output is obtained, be sure to use the set-
ting corresponding to the higher capacitance.

(11) Reduce the generator output until the re-
ceiver output is the same as in (2) above and then
adjust capacitors C-4D and C-2 (ALIGN INPUT
knob) for maximum receiver output.

(12) Operate the CW-OFF-MCW switch to

CW, turn off the signal generator modulation and
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Jdjust capacitor C-4E for zero beat (determined by
listening with a headset to the receiver output). Only
, small change in the setting of C-4E should be re-
quired.

(13) Set the generator frequency for the Iow.'-end
alignment frequency (see Table, page 50) using a
crystal-controlled frequency standard to obtain a
pr.ecise adjustment with 30 per cent modulation at
400 cycles per second. Operate the CW-OFF-MCW
switch to MCW, set the receiver tuning dial at the
Jow-end alignment frequency and adjust the generator
output as in (2) above. Make alternate adjustments
in the settings of capacitor C-9 and the receiver tuning
Jial until maximum receiver output is obtained.

(14) Set the generator frequency for the high-end
alignment, using a crystal-controlled frequency stand-
ard to obtain a precise adjustment without modula-
tion. Operate the CW-OFF-MCW switch to CW,

set the receiver tuning dial for the high-end aligninent
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frequency and adjust capacitor C-4E for zero beat
(determined by listening with a headset to the receiver
output). The change in the setting of C-4E should
be very small.

(15) The operations described in the preceding
14 paragraphs complete the alignment of Radio Re-
ceivers BC-454-A (or -B) and BC-455-A (or -B).

The final operation on Radio Receiver BC-453-A
(or -B) is to return the first (Z-1) and third (Z-3)
i-f coupling units to their overcoupled condition by
pushing down the protruding rod on each of these
units. When the rods are all up, the receiver selec-
tivity is increased to such an extent that the audio
response is penalized for frequencies as low as 1500
cvcles per second.

Replace and securely tighten all screws holding
shields, covers, etc. These screws serve to reduce un-
desired electrical currents as well as to assemble the
units.

Ficure 25—TypicaL I-F CoupLing UNIT ASSEMBLIES
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20. SERVICING FAULTY
TRANSMITTERS

a. Disassembly of Such Parts as May be
Required for Servicing Faulty
Transmitters

(1) Transmitter from Rack

Disconnect the antenna lead from the transmitter
‘antenna binding post and unscrew the two knurled
nuts far enough to allow the lugs to be disengaged
from the pointed studs. Slide the transmitter out of
the rack.

(2) Cover from Bottom of Chassis

Remove the twelve bright screws around the bot-
tom edge of the chassis and front panel.

(3) Quter Shield

Remove the nineteen bright screws around the edge
of the shield. Lift the rear end up and slide it back-
ward and off.

(4) Shield over Master Oscillator Couil T-53 and

Capacitor C-60

The serial number and frequency range of the
transmitter should be marked on the shield before it
is removed. This is to make certain that it goes back
onto the same unit, because the position of the screw
on the left side (with blue paint) determines the
inductance of the master-oscillator coil. The shield
may be lifted off after the removal of twelve bright
screws.

b. Location of Faults in Transmitting
Equipment

(See Tables 8, 10, 12, 13 and 14 for normal con-
ditions.)

After an operational failure has been traced to a
particular transmitter or modulator unit, it should
be removed from the equipment and given a bench
test to discover the reason for failure. Test Set RC-
55-A, shown on Figures 34 and 35, is very useful in
- servicing faulty transmitters, modulator units or other
components of the radio set. T'he faulty unit and the
test equipment should be connected as shown on
Figures 34 and 35 and to a power supply which can
be regulated to 28 volts = 0.1 volt under the normal
load conditions. '

¢. Modulator Unit Faults

Use a transmitter that is known to be in good con-
dition. Tune it to one of the frequencies listed in
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Table 8 and attempt to obtain proper adjustments of
the antenna inductance and coupling in the manner
prescribed in Paragraph 11d. If it is impossible to
obtain normal antenna current, look for the following
indications of fault: (1) Subnormal input voltage,
(2) Dynamotor not operating or running slowly.
(3) Subnormal plate voltage. (4) Subnormal screen
voltage. (5) Unusual oscillator plate current.

(1) If there is no input voltage, check the posi-
tion of switch S-51 and test fuse F-51. If the input
voltage is low, check the condition of the power source.

(2) If the dynamotor fails to run, test its supply
circuit fuse F-50. If this is found to be good, exchange
the dynamotor for one known to be in good condition.
If it still does not operate, remove the bottom plate
of the modulator unit and examine the contacts on
relav K-50. If the dvnamotor runs at'low speed, try
exchanging it with one known to be in good condition.

(3) If the plate voltage is low, it is possible that
the dvnamotor is at fault even though it appeared
satisfactory in the foregoing tests. Try exchanging it

with one known to be good. If plate voltage is entirely .

absent while the dvnamotor runs in a normal manner,
the fault may be due to an open plate supply circuit.
Remove the dynamotor, close the telegraph key and
check the continuity of the circuit between 3 on dyvna-
motor receptacle J-51 and 10 on receptacle J-58.
Check the operation of high-voltage relay K-52.

(4) Zero screen voltage indicates the necessity of
a continuity check between terminals 10 and 12 on
jack J-38.

(5) Unusual oscillator plate current may be due
to faults in the voltage divider made up of resistors
R-64 and R-65. A continuity check on J-58 between
terminals 10 and 11 and between ground and terminal
11 will test these elements.

If normal voltages and currents and normal opera-
tion of the transmitter are found when operating on
CW, try switching to TONE as a further check of
the condition of the modulator unit. If normal side-
tone is observed on TONE operation but the antenna
current is below normal, the trouble is probably due
to a fault in the modulator tube or its associated cir-
cuits made up of T-52, R-59, R-60, C-54A, C-56A
and C-56B. T'ry a new modulator tube and, if trouble
still exists, make a continuity check of the modulator
circuit elements,

If the transmitter operates normally on TONE
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put the voice sidetone is weak or absent and the an-
renna current on VOICE does not increase during
speech, investigate the microphone circuit including
;11_51, R-54, R-55 and R-56. Check for a short-circuit
in the sidetone circuit including sidetone winding

T-52C.
4. Transmitter Faults

Test a faulty transmitter with Test Circuit RC-
s5.A shown in Figure 34, using dynamotor and
modulator units known to be in good condition.
Norma! voltages but low plate currents probably indi-
cate faulty transmitter tubes. If the oscillator plate
current is low, it is probable that the amplifier plate
current will also be low. Replace the oscillator tube
before doing anything to the amplifier tubes.

CAUTION: DO NOT OPEN THE COVER
ABOVE THE AMPLIFER TUBES WITH-
OUT FIRST SHUTTING DOWN THE
EQUIPMENT. BE CERTAIN THAT THE
DYNAMOTOR HAS STOPPED RUNNING.
LOOK AT THE PLATE AND SCREEN
VOLTMETERS.

If the antenna and plate currents are still low with
a new oscillator tube and the amplifier tube voltages
are normal, it is possible that one or both of the
amplifier tubes is faulty. After shutting down the
equipment, exchange these tubes for new ones. If the
trouble still persists, remove the external connections
to the transmitter and test the circuits for continuity
in accordance with Table 12. Also check. the con-
tinuity from terminal 7 of J-64 to the plate caps on
tubes V-55 and 56 (Tube VT-136) and the circuit
from terminal 4 of J-64 to the screen terminals of
these same tubes,

e. Transmitter Alignment Procedure

The frequency dial of each transmitter is geared
to both the oscillator variable capacitor and the power
amplifier tank capacitor. The oscillator and amplifier
circuits must therefore have exactly the proper in-
ductance and capacitance for each frequency indicated
by the dial. When the transmitters are manufactured,
each of the inductances is properly adjusted by means
of a movable iron dust core, and each of the capacitors
is adjusted by means of a variable trimmer. An addi-
tional small trimmer capacitor, in parallel with the
oscillator circuit, is available for service adjustment
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whenever new vacuum tubes are installed in the equip-
ment. When such tube changes are made, the trans-
mitter frequency dial should be set at its calibration
frequency point, and this trimmer. capacitor varied
until the resonance indicator shows that the trans-
mitter is in resonance with the calibration crystal.

Atter this procedure has been completed, if pre-
cision measurements indicate that certain transmitter
frequencies are not within the limits of == 0.05% of
their indicated values, it may be necessary to realign
the transmitter. There is little likelihood that this
condition will arise unless a major replacement of
transmitter parts has been necessary.

(1) Addjusting the Master-Oscillator Circuit

This adjustment can only be made in a properly
equipped laboratory provided with precision fre-
quency measuring equipment (such as a crystal oscil-
lator and multivibrator coupled with a selective re-
ceiver, the output frequency of which will be the
difference frequency between the transmitter and one
of the multivibrator harmonics). In addition to the
measuring equipment, a test circuit simitar to that
shown on Figure 34 should be employed for operating
the transmitter.

First, remove outer shield A-50. Next, remove the
oscillator shield A-53. Inspect the position of the rotor
of capacitor C-60 and be sure that it is in the angular
position indicated on the Practical Wiring Diagram
for the transmitter in question when the adjusting
arm is in its mid-position. With this capacitor rotor
properly positioned, replace shield A-53.

CAUTION: BEFORE APPLYING POWER
TO THE TRANSMITTER, OBSERVE EX-
TREME CAUTION AS THE VOLTAGE BE-
TWEEN THE PLATE CAPS OF TUBES
VT-136 AND GROUND IS APPROXINATE-
LY 600 VOLTS. TO INSURE SAFETY, PRO-
VIDE A SPECIAL SHIELD SIMILAR TO
A-50 BUT WITH HOLES FOR ADJUSTING
INDUCTANCE SCREWS E-58 AND E-59
AND ALSO FOR ADJUSTING THE ROTOR
AND TRIMMER OF C-60.

Tune the transmitter at its highest indicated fre-
quency and operate on CW for a warmup period of
5 minutes.

To align the oscillator circuit, proceed as follows:

(a) Be certain that the dial is set exactly on the

highest operating frequency.
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(1)) Adjust the oscillator trimmer through guide

E-62 to produce zero beat between the trans-
mitter frequency and the appropriate multi-
vibrator harmonic.

(¢) Ifzero beat cannot be obtained in this manner,

(d)

reset this trimmer to its mid-position and
adjust the main rotor of C-60 until approxi-
mately zero beat is obtained. This may be
done by loosening the screw in the slotted hole
at the end of the adjusting arm and by care-
fully turning the rotor by means of a screw-
driver inserted thru the hole in shield A-55.
This must be very carefully done as only a
slight movement of the rotor is sufficient to
cause a relatively large frequency change.
1f necessary, readjust the trimmer to obtain
zero beat.

(e) Set the transmitter dial near the low frequency

(£

(o)

(k)

(1)

(#)

(1)

end of the scale and tune it until zero beat is
obtained with the standard frequency har-
monic corresponding to the lowest dial fre-
quency. Adjust the antenna to resonance.
Observe the exact dial reading for this zero
beat position.

Change the position of the dial to the other
side of the lowest frequency mark at a point

- about 114 times as far from that mark as the

position observed in step (f).

Readjust inductance adjustment E-38 to
obtain zero beat between the transmitter and
the standard frequency.

Reset the dial to the lowest frequency mark
and restore zero beat by adjusting the trim-
mer portion of capacitor C-60.

Retune the transmitter to the highest fre-
quency and see if the beat note between the
transmitter and the standard is less than 200
to 300 cycles.

If this beat frequency exceeds the above limit,
reset to zero beat by varving the trimmer por-
tion of capacitor C-60 and proceed as before,
using steps (4), (e), (f), (¢9), (&), (i)
and (j).

When the end frequencies have been adjusted
in the above manner, set the dial at the cali-
bration frequency and adjust to the calibra-
tion crystal as indicated by resonance indica-
tor V-53 (Tube VT-138). (See Paragraph

11 (2).)

(2) Alignment of the Power Amplifier Circuit
With the oscillator properly aligned with the dial,

check the oscillator and the amplifier tuned circuits
for tracking in the following manner:

(a) Remove phantom Antenna A-61-A.

(11) Tune the transmitter on CW to the highest
frequency indicated on the dial and adjust
C-67 (accessible under snap covers H-53 and
H-54) until the amplifier plate current
reaches its minimum value.

(¢) Tune the transmitter to the low frequency
end of the dial and note whether the amplifier
plate current increases appreciably.

(d) 1f this current has risen more than 2 or 3
milliamperes, try adjusting the inductance of
T-54A by means of screw E-59 to find the
position which provides minimum amplifier
plate current.

(e) 1f the minimum current is within 5 milli-
amperes of the current first observed in step
(d), reset the iron core (E-59) to its first
position.

(f) If the amplifier plate current is decreased
more than 5 or 6 milliamperes as the mini-
mum is approached, continue moving the iron
core in the same direction to a point the other
side of the minimum, using about 134 times
as many turns of the adjusting screw as were
necessary to obtain the minimum plate cur-
rent.

(g) Readjust capacitor C-67 for minimum plate
current.

(k) Return to the high frequency end of the dial
and repeat step (b). This procedure should
cause the plate current to be within 3 or 4
milliamperes of its minimum value at both
ends of the frequency band.

21. MAINTENANCE OF
DYNAMOTORS

a. General

(1) The dynamotors used in the transmitters and
receivers of Radio Set SCR-274-N are manufactured
by the General Electric Co., the Westinghouse Elec-
tric and Manufacturing Co. or by the Continental
Electric Co. These machines are of the two bearing
type and are totally enclosed. Ball bearings of the

single shielded type are used which contain enough
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ubricant for long periods of operation. Each machine
o electrically and dyflamicall_v balanced and is there-
fore quiet in operation. The weights of the dyna-
motors are given in Figures 28 and 30 and the ratings
2re given in Table 18.

(2) No special tools are required for ordinary care
of the dynamotors. A 314 inch cabinet screw driver
and small pliers are enough for most maintenance or
repail. Machines should be removed from service be-
fore attempting any maintenance.

b. Routine Inspection

If the equipment is operating satisfactorily, the
dynamotor should rarely be touched. (In the case of
tﬂe receiving equipment, one indication of unsatisfac-
tory operation would be a high level of dynamotor
noise.) Frequent sanding of commutators, manipula-
tion of brushes, or excessive greasing is likely to do
more harm than good. A uniform band of brown dis-
coloration is an indication of normal operation and
should not be removed. The dynamotors supplied with
this equipment are provided with sealed ball bearings
containing sufficient lubricant for 1,000 hours of
operation. Hence, the routine inspection should consist
of a check as to whether or not the brushes are free
in their holders and of the removal of carbon or copper
dust which may have accumulated in the vicinity of
the commutators. For the receiving equipment, the
inspection should include a check on the r-f and a-f
noise attributable to the dynamotor.

¢. Transmitter Voltage Below Normal

1f the voltage of the transmitter dynamotor is
below normal (see Table 10) remove the brushes and
check each coil winding of the armature for an open
circuit. This is accomplished by placing the prods of
an ohmmeter on adjacent high-voltage commutator
bars and continuing the test around the commutator.
Ohmmeter prods must not be applied to that section
of the commutator which normally comes in contact
with the brushes. Similarly the field winding should
be tested for a possible open circuit. Also tests should
be made between the commutator and frame to be
sure no grounds exist.

d. Noise From Receiver Dynamotor

The test for radio-frequency noise may be made by
listening to the output of a receiver operated at maxi-
mum gain and comparing the noise output with that
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obtained with a dvnamotor known to be satisfactory.
After a little experience, it will be possible to distin-
guish dynamotor noise from other types, and a com-
parison dynamotor will not be necessary. If the equip-
ment is not properly grounded to the metal fuselage,
noise may be experienced even when the dynamotor
is operating satisfactorilv. The test for audio-fre-
quency noise may be made by operating the receiver at
a minimum gain. If a loud low pitched tone is heard,
it is indicative of commutator or armature trouble. In
a normal dynamotor, the ripple will be so low that it
can barely be noticed when a small amount of radio
frequency noise is present. If the audio-frequency
noise is loud, make certain that all brushes make good
contact with the commutators and that the brushes
slide easily in their slots. If the noise still persists,
remove the brushes and check each coil winding of
the armature for an open circuit. This is accomplished
by placing the terminals of an ochmmeter on adjacent
high-voltage commutator bars and continuing the
test around the commutator. Ohmmeter prods must
not be applied to that section of the commutator which
ordinarily comes in contact with the brushes.

e. Bearings and Lubrication

(1) The single shielded bearings (O-1 on Figure
46 or O-50 on Figure 51) are designed for long life
but should be replaced if excessively noisy, loose on
the shaft or not giving satisfactory operation. If the
machines are normally overhauled after each 300
hours of operation, no lubrication should be required
between overhauls.

(2) To lubricate bearings remove the end cover
(A-17 or A-62) by cutting the safety wire on the
end of-the machine and removing two screws (H-19
or H-72), being careful not to lose the washers ( H-21
or H-73). With the cover removed, first blow out
loose dust and dirt and then take out the screws
(H-11 or H-61) halding the end shield bearing re-
tainer (H-12 or H-60). Remove the retainer, being
careful not to lose any washers from the end of the
shaft. Wipe out all available old and hardened grease
with a toothbrush or other similar small brush and a
clean cloth, Apply three or four drops of a light
machine oil to the balls and repack the outer side of
the bearing with a small amount of Navy Aero Spec.
M-372, Air Corps Grease 375 or Lubrico M-6
Grease. Add only enough grease to cover the bearing.
Do not pack the bearing full. Keep dirt from entering
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the housing and do not allow grease or oil to get on
the commutators. Replace any washers and then the
end shield bearing retainer and cover. (Lubrication
instructions are also printed on the inside of each end
cover of the dynamdtors.) ,

(3) If there is grit in the bearings and immediate
replacement of the bearing is impracticable, the bear-
ing may be left on the shaft and cleaned temporarily
by removing the armature as outlined in Paragraph
21g under “Removal of Armature,” which follows,
and swishing the bearing back and forth in cleaning
fluid, such as petroleum spirits, kerosene, gasoline or
carbon tetrachloride, being careful not to insert the
armature far enough into the fluid to permit the wind-
ings to become wet. After cleaning in this manner shake
off as much cleaning fluid as possible and then insert
the bearing into a bath of light machine oil, remove
and allow to drain before repacking with grease as
outlined above. Where this temporary cleaning
method is employed the bearing should be replaced
as soon as practicable thereafter.

CAUTION: FUMES FROM GASOLINE
AND CARBON TETRACHLORIDE ARE
HARMFUL WHEN BREATHED. OBSERVE
THE USUAL PRECAUTIONS AGAINST
FIRE IF GASOLINE IS USED.

(4) If bearings are to be replaced it will be neces-
sary to remove the armature assembly (E-2 or E-85)
as outlined in Paragraph 21g under “Removal of
Armature.” If a puller is not available to remove the
bearing assembly (O-1or O-50), clamp the outer race
firmly in a vice and drive the bearing off by holding
a nail set or similar tool against the end of the shaft
and tapping lightly with a hammer. Do not reuse a
bearing that has been removed from the shaft. Note
the position of the oil thrower {H-25 or H-70) and
washers. If washers or oil thrower are in bad condi-
tion, replace, omitting all washers behind the bearing.
Place a spring washer (H-27 or H-86, neither shown)
between bearing and bearing retainer at the H.V. end
of the machine. Take up excessive end play by using
the larger diameter washers (H-26 or H-85, fur-
nished with all replacing bearings) between the outer
ball race and retainer. Any shimming should be done
by using washer shims in both ends and not putting all
washer shims in one end. End play of approximately
0.015 inch maximum is permissible. Whenever a
bearing is removed from its housing the housing
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should be wiped with a clean dry cloth, the housing
lubricated sparingly with light machine oil or ball
bearing grease and both the housing and the bearing
kept clean. The inner race goes on the shaft with a
light press fit and some selection of bearings may be
necessary to find one that is not loose on the shaft.
The outer race should have a sliding fit in its housing,
A small piece of pipe whose end is smooth and slightly
larger than the shaft is useful in pressing a new inner
race onto the shaft. In pressing the inner race on the
shaft, be sure the race goes on the shaft squarely and
does not bind. Do not exert pressure on the outer race
of a bearing that is being put on the shaft. After
replacing a bearing, reassemble and note that the
armature revolves readily without binding.

f. Commutator

(1) A highly polished commutator surface is very
desirable and a dark color should not be mistaken for
a burned condition. If the surface is smooth and
polished and the commutation satisfactory, it should
be left alone. Slight sparking is not necessarily evi-
dence of poor commutation. If the surface of a com-
mutator becomes dirty, wipe with a clean cloth. If
necessary, wipe with a cloth moistened with cleaning
fluid such as petroleum spirits, kerosene or gasoline,
followed by a dry cloth. Keep bearings and housing
clean. It is recommended that the covers be removed
and the dust and dirt blown out for each 300 hours
of operation. This cleaning should include removing
the brushes and wiping the inside of the brush holders
(E-17, E-22 or E-76, E-77) and the external surfaces
of the brushes (E-18, E-19, E-20, E-21 or E-29,
E-80, E-81, E-82).

(2) If any mica of the undercut commutators ex-
tends up to the commutating surface it should again
be undercut. For turning down the commutator in a
lathe or for extensive undercutting, the armature must
be removed from the machine as gutlined below.

g. "Removal of Armature

Removal of the armature is accomplished as fol
lows: Remove covers (A-17 or A-62) on both ends:
Remove the brush holder caps E-16, E-75 or E-78),
and brushes (E-18, E-19, E-20, E-21 or E-79, E-80,
E-81, E-82) on both the high voltage and low voltag
ends of the machine, noting that each brush is mark‘fd
so that it may be replaced in the same holder and If
the same position in the holder. Blow loose dust and
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- from end brackets and windings. Disconnect the
N:h from the field coils (L-16, L-53A, or L-53B)
k‘(hc prush holders on the high voltage end at the
holder terminal (E-22 or E-77). Remove the

sh
Nu‘:s (H-17 or H-63) on the clamp bolts (H-15 or
;{-65) at the high voltage end and remove the end

pracket (A-15 or A-61) from that end. The arma-
re (E-2 or E-85) may now be removed, if desired,
siter removing connections from the brush holder
yerminals. The end brackets are so arranged that they
cannot be interchanged or replaced incorrectly.

A Brushes

(1) Each brush is equipped with a flexible pigtail
and spring of such design as to limit the rotation of
the spring and pigtail to a minimum when replacing a
brush cap. Brushes should be replaced when less than
t; inch long, measured to the spring. The brush
pressure is considered satisfactory if 4 inch or more
of the spring extends out of the holder when the brush
holder screw cap is removed and the end of the brush
is touching the commutator. If the commutator is not
too badly grooved, new brushes may be sanded in
with a small strip of 4/0 sand paper slipped under
the brush and pulled back and forth over a suitable
arcof the commutator. The under surface of the paper
should be in contact with one end of the brush. To
obtain proper fit, new brushes should be run in for
several hours at no load or, preferably, at light load
in the neighborhood of quarter load before the machine
is required to carry full load. It is desirable that the
brushes be so seated that they have a 100% arc and at
least 75% of their area in contact with the commuta-
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tor. This requirement will be considered met if the
electrical requirements are met.

(2) When brushes are removed for any reason
they should be put back in the same holder and in the
same position in the holder. Brushes with polarity
marks should be replaced so that polarity mark faces
upward. Brushes may be removed or replaced by re-
moving the cover and brush holder caps.

(3) It is very important that brush resistance be
kept as low as possible and in_ this connection it is
necessary that the brush pigtails be in good condition
and that the brushes be of the grade recommended by
the manufacturer. If a brush pigtail is broken or loose
in the brush or end cap, the current will have a
tendency to go through the brush spring which will
cause the spring to overheat, lose its temper and not
give the proper brush pressure. A voltage drop due to
resistance in the input side will result in a propor-
tional voltage drop in the output of the machine.

i. Tests of the Armature Windings

A short circuit or open in the armature windings
may be indicated in a number of different ways, such
as the dvnamotor not operating or operating at re-
duced speed, low output voltage, overheating, exces-
sive arcing at the brushes, rapid wearing of the brushes
or noise in the receiver. If facilities are available for
making resistance measurements, a comparison of
readings of the resistance between pairs of adjacent
commutator bars, particularly on the high voltage
end, would be of advantage. A reading between one
pair of bars which is more than 7% higher or lower
than the average of readings between other pairs of
bars would indicate an open or short respectively.

PP ——— T —
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TROUBLE LOCATION AND REMEDY

Possible Cause

Correction

DYNAMOTOR STOPS OR FAILS TO START

No D-C supply: Open or loose connection, con-
denser shorted.

Brushes not seating properly: Dirty, sticking,
worn,

Poor commutation : Dirty commutator, oily, rough,
high mica.

Worn bearings: Armature strikes pole faces, or
connections.

Defective armature: Short, or open. (See Paragraph
21:)

EXCESSIVE ARCING AT BRUSHES

Poor commutation: Rough, worn commutator,
high mica.

Brushes not seating properly: Dirty, sticking,
worn, twisted pigtail.

Brush spring defective: Weak.
Short between bars: Dirty. (See Paragraph 21i)

Open in armature coil. (See Paragraph Zii.)

RAPID WEARING OF BRUSHES

Excessive arcing:
High mica:

Dirty commutator: Grit.

ELECTRICAL NOISE IN RECEIVER

Sparking at commutator:
Loose connections:

Condenser shorted :

EXCESSIVE NOISE AND VIBRATION

Armature striking internal wiring:
Armature striking pole faces:

Worn bearings:

Tighten connections, replace shorted condenser.

Remove brushes from holders and clean thorough-
ly. Seat brushes with 4/0 sandpaper, replace
worn brushes.

Clean commutator and brushes; if rough, turn
commutator and undercut mica.

Replace bearings.

Replace defective armature.

Clean commutator and brushes; if rough, turn
commutator and undercut mica.

Remove brushes from holder, clean, untwist pig-
tail or replace brush assembly.

Replace brush assembly.
Clean slots or replace armature.

Replace armature.

See “Excessive Arcing at Brushes” above.
Turn commutator and undercut mica.

Clean commutator and brushes.

See “Excessive Arcing at Brushes” above.
Tighten connections.

Replace condenser,

Rearrange internal wiring.
Replace bearings.
Replace bearings.
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'SECTION V
SUPPLEMENTARY DATA

TABLE 2
PRIMARY SUPPLY CURRENT

(Connect equipment as shown in cording diagram on Figure 31)

dmperes Amperes
at at

24 Volts 28 VPolts

(1) Four transmitters and three receivers energized, one transmitter operating on

DO NE e 13.2 14.7
(2) Same as (1) except one transmitter operatingon CW ... SEVUTTN 13.7 15.6
(3) Same as (1) except with emission switch on VOICE (Dynamotor DM-33-A not
FUNIUIZ ) oottt oottt eie et ettt et bt e e eaae e e eb e e e s en et eabe et e es e e e e e s e een 8.0 8.8
(4) Two transmitters and three receivers energized, one transmitter operating on
T ONE e e e e 11.8 13.1
(5) Same as (4) except one transmitter operating on CW 12.3 14.0
(6) Same as (4) except with emission switch on VOICE (Dynamotor DM-33-A not
TUDDUIIZ ) oottt ittt ettt e et e e e ea e ea e s e eat e o2 et e s ea et e e e e s et e et es e ensa e 6.6 7.2
(7) Same as (4) but with telegraph key open.............ccoi i 8.0 8.8
(8) Three receivers only, all energized ...t 4.5 5.0
(9) Four transmitters only, all energized and one operating on TONE................ 8.6 9.7
(10) Same as (9) but with one operating on CW .......cooiviiiieres oo 9.1 10.4
(11) Heater current of four transmitters and modulator unit.............ccooooeoveereivvernenn T 3.6 4.1
(12) Two transmitters only, all energized and one operating on TONE......... ........... 7.2 8.1
(13) Same as (12) but with one operating on CW ......ocoooii i oo 7.7 8.8
(14) Heater current of two transmitters and modulator unit..............ccocccooooioiiiovnann. 2.2 2.5

A variation of = 10% iIn the above values may be expected due to differences in dyna-
motors, vacuum tubes, relay resistances and measuring equipment. See Table 18 for

ratings of Dynamotors DM-32-A and DM-33-A.
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TABLE 3
RESISTOR COLOR CODE

Carbon resistors are color coded by one of two methods to indicate the nominal resistance in ohms and
the tolerance.

The first method is as follows: first digit is indicated by the body color, second digit by tip color, and the
number of ciphers after the second digit by a dot painted on the body. A gold or silver colored tip, when used,
indicates a tolerance of = 5% and = 10%, respectively.

The second method is as follows: four narrow rings are painted around the body, starting at one end.
The color of the ring at the end represents the first digit, the second ring the second digit, the third ring the
number of ciphers after the second digit. The fourth ring indicates the tolerance, gold for == 5% and silver
for = 10%.

0—Black 3—Orange 6~—Blue
1—Brown 4—Yellow 7—Violet
2—Red 5—Green 8—Gray
9—White
ORDER OF READING ORDER OF READING
COLOR CODE COLOR CODE

N

Pt

/FIRST DIGIT,

I b FIRST DIGIT.

SECOND DIGIT.
NO. OF CIPHERS.
FOLLOWING SECOND

SECOND DIGIT,

NO. OF CIPHERS.

FOLLOWING SECOND

DIiGIT. DIGIT.
TOLERANCE COLOR. TOLERANGE COLOR.

| —7

ExaMpPLE: 360,000 ohms #=5% : First method: orange body, blue tip, vellow dot, and a gold colored
tip to represent the tolerance. Second method : orange, blue, yellow, and gold rings, starting at one end.
Note: These resistors increase in resistance with time and with the application of heat, Table 4 gives the ac-

" ceptable operating tolerances for the carbon resistors used in this equipment.

TABLE 4
OPERATING TOLERANCES FOR CARBON RESISTORS

These resistors increase in resistance with time and temperature rise. The equipment will operat€
satisfactorily if the resistors are within the following tolerance ranges.
=+ 20% R-1, R-3, R4, R-6, R-9, R-12, R-15, R-16, R-17, R-21, R-52, R-53, R-54, R-55, R-56, R-57,
R-58, R-59, R-60, R-64, R-66, R-67, R-68, R-69, R-70, R-72, R-73, R-74, R-75, R-77
=+ 30% R-5, R-10, R-11, R-14, R-18, R-51, R-61, R-76, R-78
= 50% R-2, R-7, R-8, R-13, R-19, R-20
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TABLE §
CAPACITOR COLOR CODE

Molded mica capacitors of fixed capacitance which are too small to be conveniently marked with
capacitance values, are color coded by the use of three dots. The colors represent the numbers listed below.
Reading from left to right in the direction of the arrow, the capacitance in micromicrofarads is indicated by
the following: first color, first digit; second color, second digit; third color, the number of ciphers after

the second digit.

0—Black 3—Orange 6—Blue

1—Brown 4—Yellow 7—Violet

2—Red 5—Green 8—Gray
9—White

ExaxpLE: 200 micromicrofarads: a red dot, a black dot and a brown dot, reading from left to right.

When a tolerance is indicated, it is done by means of a fourth colored dot, gold for == 5% and silver
for = 10%.

Mica capacitors C-10, C-12, C-14, C-17, C-19, C-22, C-23, C-27, C-36, C-37, C-38 and C-39 are
coded by means of colored lacquer to show their nominal capacitance. One long colored line or spot fol-
lowed by two small colored lines or spots, arranged clockwise as seen from the top of the nut, indicate
the nominal capacitance in micromicrofarads. Colors represent the numbers listed above except that the
third line or spot represents the third digit instead of the number of ciphers after the second digit.

ExanrprLe: 180 micromicrofarads: a long brown line or spot followed clockwise on the nut by a gray
line and a black line or spot. Each of these capacitors is subject to a manufacturing tolerance of = 2.3
micromicrofarads; a capacitor coded as 180 may have any value between 177.5 and 182.5 micromicrofarads.

Silvered mica fixed capacitors enclosed in a small bell-shaped housing are used in many of the units
in place of the assembled condensers described above. On these units, the color code consists of three paint
spots arranged about 43° apart on the periphery of the housing on the side opposite the mounting screw.
The significance of these spots is the same as those just described when read in the clockwise direction.
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TABLE 7
SELECTIVITY

The selectivity of a radio receiver is that characteristic which determines the extent to which it is.
capable of differentiating between the desired signal and disturbances of other frequencies. To measure
¢his characteristic, proceed as follows:

1-With Radio Receiver BC-433-A (or -B) and a signal generator, both tuned to 190 kc, adjust the
generator output to obtain a receiver output of 10 milliwatts into a 4000-ohm resistive load. Use
30 percent modulation, 400 cycles.

2—Increase the voltage of the signal generator to twice (2X) the value obtained above.

3—Increase the generator frequency until the receiver output decreases to 10 milliwatts. Record the
frequency change. '

4-Without changing the generator output, decrease the generator frequency, passing through 190 ke,
until the receiver output is again 10 milliwatts. Record the difference between this frequency
and 190 kc.

5—The average value of the two values obtained in steps 3 and 4 should approximate 1.7 ke, as
indicated in the following table. Additional data on the selectivity characteristic of Radio Receiver
BC-453-A (or -B) may be obtained by using generator outputs of 10 times (10X), 100 times
(100X), 1000 times (1000X), etc., the value obtained in step 1 and repeating steps 3, 4 and 5.
Data on Radio Receivers BC-454-A (or -B) and BC-453-A (or -B) are obtained as outlined above,
using the proper reference frequencies as given below.

Reference MCH Selectivity

Radio Receiver Frequency 2X 10X 100X 1000X

BC-453-A (or -B) 190 ke 1.7 ke 3.1ke +.3 ke 5.5ke
(190-350 kc) ..

BC-454-A (or -B) 3mc 7.5 12.5 18.6 25.8
(3-6 mc)

BC-455-A (or-B) 6 mc 9.8 24.2 42.2 70.6
(6-9.1mec)

The above table is presented for use as a guide in servicing receivers. It applies to undamaged and -
perfectly aligned receivers, under reasonable climatic conditions. These values are to be regarded as average,
to be approximated when adjusting the equipment after overhaul or long service. Departures from these
values are not necessarily cause for major operations on the equipment. The values should be employed
with caution and discretion, particularly in the case of measurements carried out under extreme conditions
of temperature or humidity, or with a signal generator whose accuracy is not definitely known.
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TABLE 9

VACUUM TUBE TERMINAL VOLTAGES IN THE RECEIVERS
(Use Test Set RC-54-A and d-c Voltmeter from Test Set I-56-A)

Input voltage, 28 volts. Receiver operating on CW, maximum gain condition. Variations of = 10%
from the following values may be expected due to differences in tubes, resistors, dynamotors and measuring
equipment. Some terminals are accessible only with a bent voltmeter prod. Points which connect directly
to inaccessible terminals may be located by referring to the wiring diagrams, Figures 37, 38 and 39. Plate
and screen voltages in the following table must be measured with a voltmeter having a resistance of 600,000
ohms. The voltage at terminal 6 on tube V-7 (Tube VT-133) is zero while operating on MCW; all
other voltages remain the same.

V-5 V-6 V-7 V-8

V-3 V-4 (Tube (Tube (Tube (Tube

(Tube (Tube yr-131) VT-131) VT-133) VT-134)

*Ter- VT-131) VT-132) Eirst Second Detector- Audio
minal R-F Amp. Mixer L.F. L.F. CW Ose. Amp.
1 0 0 0 0 0 0
2 0 14 14 0 **No Test 28
3 4 240 4 3.7 0 240
4 0 85 0 0 0 240
5 4 **No Test 4 3.7 0 0
6 85 **%30-50 85 85 ***50-80 —
7 14 28 28 14 14 14
8 240 4 240 240 0 17
Top Cap —_ 0 — — — —

*The tube terminals are numbered clockwise when viewed from the bottom, beginning with the locating pin.
**A small d-c voltage exists between this terminal and ground under oscillating conditions, but application of the voltmeter
may stop oscillations, resulting in unreliable voltmeter readings.
***The voltage between this terminal and ground will vary with the frequency range of the receiver.
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B8 20, 127, T except 3 and 4 (INCREASE OUTPUT control at maximum) .

SUPPLEMENTARY DATA

TABLE 12
RESISTANCE TO GROUND FROM TRANSMITTER TERMINALS

Resistance to ground in ohms from all socket and receptacle terminals in the transmitters. Use ohm-
meter in Selective Analyzer Model 665, Type 2, part of Test Set 1-56-A. Remove transmitter from rack.

- V-53 F-54 V-55 V-56
(Tube (Tube (Tube (Tube
VT-138) VT-137) VT-136) VT-136)
Terminal Crystal Res. Ind. Master Osc. R-F dmp. R-F Amp. J-64
T 0 0 H 4.7 7 0
2 H 7 ) 7 H H 15,000
( 5,100 '
- (10,000
3 * (15,000 H H H H H
( 5,100
4 H H H . 15,000 15,000 H
( 5,100
< (10,000
5 15,000 * (15000 51,000 H H ) 119
( 5,100 ‘
6 H H H 51,000 51,000 7
7 0 7 0 0 4.7 H
8 0 300 0 - _— —
Top Cap —_ — —_ H H —

*Values shown correspond to Radio Transmitters BC-696-A, BC-457-A, BC-458-A and BC-459-A, respectively.

Nores: H signifies over 2 megohms, the practical limit of the ohmmeter. The resistance to ground from
each terminal in Radio Control Box BC-431-A, Antenna Relay Unit BC-442-A and the trans-

mitter rack is either 0 or H as follows:
J-55, all H except 2, 7, 12; J-36, both H; J-39, all H except 5; J-60, all H except 3; J-61

- all H except 3; J-62, all H except 1; J-63, all H except 1.
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RADIO SET SCR-274-N

TABLE 13
RESISTANCE TO GROUND FROM MODULATOR UNIT TERMINALS

Resistance to ground in ohms from all socket and receptacle terminals in the modulator unit. Use

ohmmeter in Selective Analyzer Model 663, Type 2, part of Test Set I-56-A. Remove dynamotor and a]] ,
plugs before testing. i m
V-50 V-51 -52 -
(Tube (Tube (Tube

VT-135) I'T-136 I'T-139) -

Terminal Tone Osc. Mod. Volt. Reg. J-51 J-52 J-53 J-54 J-58 A

1 H 17 H 0 H H H H g

2 12 H H , H H 0 H H 2

3 125,000 30,000 H 105,000 0 H H 220 2

4 H 900 H — H - H 17 S

5 100,000 52,000 120,000 — 200 — H 0 g

6 H 52,000 H — 17 — H H ¥
7 0 12 H — — —_ 0 H

8 23 —_— H — —_— — 400 H I

9 — — —_ — — —_ 220 H I

10 - — — —_ — — H 90,000
1 — — — _ — — H 82,000 I
12 —_ — — — — — 212 110,000

13 — — — —_ — — 51,000 —
14 — — — — — — 50 —
15 —_ — — — — — 17 —_
16 —_— —_ _— — — — H —
17 — —_ — _— — — H —
18 —_ — —_ — — — H —
Top Cap — 106,000 — — — — — —

Note: H signifies over 2 megohms, the practical limit of the ohmmeter.
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SUPPLEMENTARY DATA

TABLE 14
CONTINUITY TESTS

Dynamotors, Relays, Chokes and Transformers

Use chmmeter in Selective Analyzer Model 665, Type 2, part of Test Set I-56-A. Disconnect each
major unit under test from the remaining equipment before making the following continuity tests.

- Adpproximate
Continuity Through Resistance in ohms
Adjacent commutator segments, L.V. side of Dynamotor DM-32-A...................... 0.3
Adjacent commutator segments, H.V. side of Dynamotor DM-32-A...................... 22
Shunt field coil of Dynamotor DNM-32-A .. ..o e 200
Adjacent commutator segments, L.V. side of Dynamotor DM-33-A...........coininen, 0.0+
Adjacent commutator segments, H.V. side of Dynamotor DM-33-A..............cccooeinne 10
Shunt field coil of Dynamotor DM-33-A e, 80
Series field coil, L.V, side of Dynamotor DM-33-A ..., less than 0.1
K-1, K-2, K-3 in parallel, as measured between terminals 5 and 6 on J-6 or J-7, is 107
OIS oo 321, each coil

K-50, terminals 12t0 15 on J-54 oo, 200
K-51, K-52 in parallel, as measured between terminals 9 and 15 on J-54, is 200 ohms...... 400 each coil’
K-53, K-54 in parallel, as measured between terminals 5 and 6 on J-6+, is 112 ohms...... 828 :Z: g_;i zgii
K-55, terminals 1 to 4 on J-61 ... 180
L-14, terminal 7 on J-1 t0 6 00 J=3 . ooooooreioooeeeeeeeeeeeeeeeeeeee oo less than 0.1

. L-15, terminal 3on J-2 t0 7 on J-3 . e, 325
L-50, terminal 1 or 3 on J-53 to 2 on J-51 (hold K-50 closed) ..., less than 0.1
L-51, terminal 3 on J-51 to terminal on C-55 ..o 67
RL-50, RL-51, across €ach Unit........ocoooo oo oo, less than 1
T-1, primary, terminals 1 t0 2 on T-1.. oo, 1200
T-1, secondary, terminal 3 on T-1 to ground............c.cocooiiiviiioeeoo e, 330
T-50, terminals 1 to 4 on T-50. Same as C-51A to terminal 11 on J-54 with K-51 closed.. 70
T-30, terminal 6 to ZrOUNd........ooiiiii oot RO 5.5
T-51, terminals I to 2 on T-51. Same as C-54B to terminal 8 on J-54...................... 25
T-51, terminals 3 to 4 on T-51. R-56 must be disconnected or test will show 300 ohms.... 327
T-52, terminals 1 t0 2 0n T-52. .. e 1000
T-52, terminals 3 to 4 on T-52 (R-62 may be left across this coil with little effect) ......... 208
*T-52, terminal 6 to ground (the resistance of this winding was altered during produc-

tion from 70 ohms t0 48 0hmIS ) oo e 48 or 70

*In Modulator Unit BC-456-B, the resistance is 60 ohms.
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RADIO SET SCR-274-N

TABLE 15
CAPACITOR TESTS

Use Capacity Unit Model 666, Type 2, with Selective Analyzer Model 665, Type 2, from Test Set
1-56-A. Disconnect major unit (receiver, transmitter, etc.) under test from remaining equipment. The fol-
lowing table gives the normal apparent capacitance of each paper or electrolytic capacitor in the equipment,
The apparent capacitance will be different from the nominal in those cases where the capacitor is shunted by
a resistor or inductor. To obtain the true capacitance, it will be necessary to disconnect all leads to the
capacitor. The values shown must be considered as approximations only because of production variations in
the elements, and line voltage variations which affect the measuring equipment.

Apparent Apparent Apparent
Capacitance Capacitance Capacitance
Capacitor (mf) Capacitor (mf) Capacitor (mf)
C-3 3.0 C-16B 2.0 C-53 1.2
C-6A 3.3 C-16C greater than 10 C-54A 4.2
C-6B 2 3.0 C-20A 2.3 C-54B greater than 10
C-6C 1.8 C-20B 0.01 C-55 1.3
C-7A 0.7 C-20C 3.1 C-56A 0.6
C-7B 2.3 C-30 greater than 10 C-56B 0.6
C-7C 0.06 C-32 3.0 C-57 0.08
C-15A 0.08 C-51A 0.07 C-S8A 0.05
C-15B 1.8 C-51B greater than 10 C-58B 0.05
C-15C 0.07 C-51C greater than 10 C-58C 0.15

C-16A 0.4

MADYT I 14
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SUPPLEMENTARY DATA

S 8
£§
g
23 TABLE 17
=R
é’\% EMISSION TESTS ON VACUUM TUBES
£
EE An emission test may be made on all tubes in Radio Set SCR-274-N, except Tube
= § VT-139, with Tube Checker Model 685, Type 2, part of Test Set 1-56-A.
W
Eﬁ Filament Tube IN
-%“5 Tube Selector Selector Position
= —
=i VT-131 8 42 B,C,F,G
=% VT-132 8 44 B,C,D,EF
= _;‘:’ VT-133 Triode 8 41 B, F Use Adapter D-70180
E = Diode 8 0 C, D Use Adapter D-70180
S VT-134 8 42 B,C, D
28 VT-135 8 42 B,D
= < VT-136 8 43 C, D E
gg VT-137 8 41 B,D
gL VT-138 8 37 B, C, D. Screen will not light
'g - VT-139 Cannot be tested on this tube checker. An operating test would
« O consist of measuring the screen grid voltage on r-f power ampli-
B
=& fier Tubes VT-136 with VOICE emission. It should be 150
_5 é’ plus 10 volts or minus 5 volts.
g:.'_{ Note: All tubes should be given an operating test under working conditions in Radio
; o Set SCR-274-N. There are many possible faults in tubes which a simple emission
= test will not discover. ’
-3
S
&3
v.2
=5
o=
=5
2y
-5
8=
£S .
£ 8.°
IR~ .
ig¢
»a°
ig E ) TABLE 18
|}
3 ;3 g DYNAMOTOR RATINGS
1= i
r
12w
! E_g; Input , Qutput
'-gg L Dynamotor Duty Amperes Volts | Milliamperes Volts
a3 ¢
2 E DM-32-A *Continuous 1.1 28 60 250
== DM-33-A *Continuous 28 160 575
o DM-33-A **Intermittent 7.0 28 250 540

‘:60°C temperature rise by change-in-resistance method.
40 seconds on and 20 seconds off.
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PRP o cia™] cr 50
/.//C-‘A 14 AL 5 A0SR NG ‘
——— . ——  —— - ——— T e e, @ Sttt = e g bl - - - - - e - - - - — - —— —— - - -
} l PL-151 CONNECTS TQ EITHER J6 OR J7
MIXER FIRST |-F AMP. SECOND i-F AMP DET-CW 0SC. AUDIO AMP \ _E_© /
(vr-132) (VT-131) SEE NOTE 4 (VT-131) ) (VT-133) (VT-134) 4 . = :
, s
3} —8r— 10 5N -
v4 lcn e33 - h 6Q__ |
4 - fl yy
=iF ] -:_L_ , U %/ PLUG PL-192
— 5 = ! 3 ‘) SUBSTITUTED FOR PLUG
P = PL-152, SHOWN BELOW,
) . WHEN ADAPTER FT-260-A
S = (LOCAL CONTROL) IS USED.
o b e ] S Cla ci9 = '
i /. —t s —|—e
e . SEE NOTE 6 T P
Vd
/s /. . ' ! _—\
y
: —
i d i / o2 L7 L9 S
7 - — = -
L3 045—1/ R3 L4 LS m_‘/ ol ¢ cas ! X
. = 4 | .
7] [ c8 7] Le < ] L8 } P__J
= : C4E L
| Re : cas W - Ri2 I'| 3RO "REGEVER []
car 1l o7 oty T b CB_I éas A1 s . CONNECTS HERE i '
cad[ T T T i Tose | Tos c20A] Teal “
-~ ' ' L . -
= :L 76 :L.cn §R6 oAz Bt -‘L cI5A — = . ) | |pLis2
T I B [eiea q e 3l A——
- Py y— ] ceoc] . R W 5| 4
RI3 . , i X
A e s T =
W AR _ -+ 2NO RECEIVER A 8
L ! CONNECTS HERE |! TEL. gg TEL. '
) LV, oo L gu A
Li4,
— 00000 RN 4 J2l
— GND. . i 14706 ! PL-152
(% 313 i | L 80 5 1
-+ SCREEN GRID VOLTAGE —*X TEL. J x
3 X1 Q3
4 , ™ = !
{UT-OFF LINE ¢ J3 Co !
R22 CW 0SG. GAIN ¢ - T
SHUT-OFF CONTROL ‘ 15T RECEIVER B TEL,
' T LINE LINE . CONNECTS HERE[™ A s .
R23 TEL. 75
]
. . - - - - . - - - . _ = — TEL.
'
TYPICAL RADIO RECEIVER BC-455-B (6-9. MC).1-F+2830KC A =
— Jia
GAIN—I NOTES: : A
CoRTROL 1. CAPACITOR ABBREVIATIONS TEL |
] , MMF - MICROMICROFARADS | EF
I MF - MICROFARADS ; ©—_  NLEFT
2 2. ALL PLUGS AND RECEPTAGCLES ARE SHOWN AS VIEWED FROM THE OUTSIOE. ; = S = _FRONT A
3 ! 3. ALL RELAYS ARE SHOWN IN THE NON-ENERGIZED POSITION. . PL-1ar
Q 4, THE CAPACITANGE BETWEEN PIN PLUGS IN THE 2ND I-F RECEPTACLE CONSTITUTES 7 RACK FT-220-A
. c-33. ! (THREE RECEIVERS)
5. TERMINAL NUMBERS APPEARING ON RECEPTACLES OF JACKS IN RECEIVERS AND —
' ADAPTERS AND ALL CIRCUIT SYMBOLS ARE FOR REFERENCE PURPOSES ONLY. ' - )
THEY DO NOT APPEAR ON THE EQUIPMENT. I j
% ‘ 6. TRANSFORMER Ti IN BC-453-B, BC-454-8 AND BC-455-8 RECEIVERS IS PROVIDED J
H WITH A TAP (TERM.6) FOR LOW IMPEDANCE HEADSETS. THESE THREE RECEIVERS i ‘/
‘ AND RADIO REGEIVERS BC- 453 -A, BC-454-A° AND BC- 455-A ARE NORMALLY
: FU:ENISHED WITH CONNECTION SHOWN IN SOLID LINES FOR USEanI;:H HIGH _]
IMPEDANGE (8000 OHMS) HEADSETS, RADIO RECEIVERS BC-453- -454-8, .
P AND BC-455-8 GAN BE CHANGED FOR USE WITH LOW IMPEDANCE HEADSETS OYNAMOTOR co NT:&L:E?CE’;RST PL-152 CONT:ggE?JE%ECOND pL-152 )\ CONTROL OF THIRD
iR 8Y REMOVING THE TWO WIRES ON TERMINAL 3 AND CONNEGTING THEM TO TERMINAL OM=-32-A PL-152 IVE
;_T/AEOL) 6 AS SHOWN IN DASHED LINES. (SEE FIGURE 39) T . - S - - 57 . - - —h- -
. . +WHITE BLACK l
INDUCTORS RESISTORS MISCELLANEOUS ;g{m:? .
'TION SYMBOL | DESCRIPTION SYMBOL | DESCRIPTION SYMBOL OHMS SYMBOL OHMS SYMBOL | DESCRIPTION 24—23 gours ‘
J5MF || C-29 100 6 MF L1 ANT. INPUT R-1 620 * R-15 5,100 T-! ouTPUT —
2MF C-30 1S MF L-2,1-3 RF AMP R-2 2,000,000 | * R-i6 51,000 TRANSFORMER !
IMF c-31 {00IMEF L-4,1-5 RF 0SC R-3 51,000 * R-17 51,000 V-1, v-2 NEON TUBES ATEL BTEL
MF c-32 5 MF L-6,1-7 | INISTIF R-4 620 R-18 510,000 K-1,K-2,K-3 | REC.OUTPUT-
MF  [|%#C-33 | LESS THAN || L-g -9 | IN 2NDIF R-5 150,000 R-19 100,000 TRANS.SIDE- | '
5MF 2 MMF L-1o,L-11 | IN3RRIF % R-6 150,000 R-20 2,000,000 TONE RELAYS |
MF c-34 -001MF L-12,L=I13 | CW 0SC R-7 200 R-21 1,500 F-1,F-2,F-3 | |0 AMPR FUSES || | I ‘
MF €-35 750 MMF L-14 RF CHOKE R-8 200 R-22 7,000 ssJ / S5 X
MF [12H R-9 620 R-23 7,000 : - . }
MF L=i5 AF GHOKE R-10 360,000 ? W
F 3H R=11 100,000 R-25 0-50,000 . CONTROL
WF R-12 510 R~26 0-50,000 RADIO CONTROL BOX R27 “..%‘ '
MF R-13 200 R-27 0-50,000 BC-450-A
i % R-14 100,000 R-28 0-50,000
| j o o j\lll
¥ITH THE RADIO RECEIVER. THOSE syowN IN THIS TABLE APPLY TO RADIO REGEIVER Jio .
ELEMENTS WHICH MAY BE REQUIRED v THE OTHER RADIQ RECEIVERS ARE NOT —3
CHEMATIC CGIRCUIT OF RADIO REcgyER B -455-B. ATEL STEL.

Iveraa

g SCR-274-N Recrivine FovipaeNt, Scirsivrie Cirevrr

URE 26—Rapio S

Fic



YRR i ‘*"v'!/r? P e, 1260
JANE N> ALSE 4 Now) 1
. ——— e . - - - - — — - - - - - - - o rr—— - - - - - - — e ————
l . [ PL-151 CONNECTS TO EITHER
R-F AMP MIXER FIRST I-F AMP. SECOND 1-F AMP DET~CW 0SC. AUDIO AMP i
VT-130) (VT-132) (VT-131) SEE NOTE 4 (VT-131) . tv 7-133; (VT-134) ’ ) . g =6
J
8 6 8
3
v3 . va ! vs : cI3z = ' U =
: = s = —.LCII 3 o\ =L . 6Q 57
4 CAP — 4 auipts I B l 3 ;
2 5 . l
! =
=} 6 g 5 ] .
2 2 7 i g 0F i
! !
= ' |
_ cla cis ‘
=¢i === t+t-——7———1T T T-————=
l’ % /,7 7 — e
==c3 4 / . 4 SEE NOTE 6
< 4 s, / ) .
7 /
i // > m s M g
it y R2§ . i 7/ h, // 2 L7 6
Ll 4 L2 3 ya L4 LS 7 = = -
. o7 !
Vi 04*75, cantf R3 m;.‘/ F P O35 [
3z cec } cs Le L8
*ie R4 T | c46 ;1 cs&@ RECEIVER ||
. NN H
25 % Ri car > L op oy T ozl R9 ! ONNECTS HERE |
cagl T cio Tess|Tcie :
o5 _968 _L .]_ C7A R6 A _L _J_ = !
= - T == c7¢ = C6A== _E'fi X
V ,RAS/\ [ T
1
R7 R8
1»—'\N\§£ 2ND RECEIVER ;
| SAIN CONTROL. LINE ! CONNECTS HERE ||
T H H
1 +L.V.
7'0=
CW 0SC SHUT-OFF LINE &R CIEB o 1 | ;
= c32 R22 CW 05C. GAIN ‘
cisc ']T_— _-_:l; % SHUT-OFF GONTROL ST Recewer L
_E_i LINE LINE | . CONNECTS HERE[ |
L éRaa J 5 Ji3 !
= +LV. +HV,
- - - - - . . . - - - - - - - . . 42 BN = — TELVU____JV—Q\
TYPICAL RADIO RECEIVER BC-455-B_(6-9.1MC).1-F=2830KC i na = ; O
NOTES: A O ‘
I. GAPACITOR ABBREVIATIONS : I TEL. i O
. MMF - MICROMICROFARADS = J24
l MF - MICROFARADS LEFT i ¢
2. ALL PLUGS AND RECEPTACLES ARE SHOWN AS VIEWED FROM THE OUTSIDE. | _SIoE _ P = ¢
H 3. ALL RELAYS ARE SHOWN IN THE NON-ENERGIZED POSITION, PL-1a7
l a. angac/apacmxm BETWEEN PIN PLUGS IN THE 2ND i-F RECEPTACLE CONSTITUTES i C__:_T__j
: 5. TERMINAL NUMBERS APPEARING ON RECEPTACLES OF JACKS IN RECEIVERS AND —/
b . ADAPTERS AND ALL GIRCUIT SYMBOLS ARE FOR REFERENCE PURPOSES ONLY. :
ADAPTER ! THEY DO NOT APPEARON THE EQUIPMENT.
T— - ' 6. TRANSFORMER T1 IN BC-453-B, BC-454-B AND B8C-455-8B RECEIVERS IS PROVIDED
(REMOTE GONTROL) WITH A TAP (TERM.6) FOR LOW IMPEDANCE HEADSETS. THESE THREE RECENERS
! AND RADIO RECEIVERS BG-453-A, BC-454-A° AND BC- 455-A ARE NORMALLY
J FUPRENXSHED WITH CONNECTION SHOWN IN SOL!D LINES FOR USE WITH HIGH
IMPEDANCE (8000 OHMS) HEADSETS. RADIO RECEIVERS BG-453-B, BC-454-B e e
- - AND BC-455-8 CAN BE GHANGED FOR USE WITH LOW IMPEDANCE HEADSETS | YNAMOTOR CONTROL OF FIRST oL
F_A?.QA_%%FEA ZYA:E:OVING THE TWO WIRES ON TERMINAL 3 AND CONNECTING THEM TO TERMINAL DM-32-A PL-152 RECEIVER sz
FT-260-A HOWN IN DASHED LINES. (SEE FIGURE 39) . e
(LOGAL CONTROL) —J
. . WHITE BLACK —
CAPACITORS INDUCTORS RESISTORS MISCELL ANEOUS ZSLMR%?
SYMBOL |DESGRIPTION || SYMBOL | DESGRIPTION || SYMBOL | DESCRIPTION || SYMpoL | DESGRIPTION SYMBOL OHMS SYMBOL OHMS SYMBOL | DESCRIPTION 24-28 VOLTS ‘
- D.C.
# G-l 8.5MMF C-15(ABC)L05/.05/.05MF c-29 Q06 MF L-1 ANT. INPUT R-I 620 % R-15 5,100 T-1 OUTPUT
c-2 15 MMF C-16(ABC)|.22/22/22MF c-30 15 MF L-2,L-3 RF AMP R-2 2,000,000 % R-16 51,000 TRANSFORMER
c-3 100 MMF c-i7 180 MMF C-3l -O0IMF L-4,1-5 RF 0SC R-3 51,000 % R-I7 51,000 V-l v-2 NEON TUBES
G-4(A TOGI GANG 62 MMFl| c-18 17 MMF c-32 5 MF L-6,L-7 | INISTIF R-4 620 R-18 510,000 K-1,K-2,K-3 | REC.OUTPUT- OFF
c-5 3MF c-19 IBOMMF || %#G-33 LESS THAN || L-g (-9 | (N 2NOIF R-5 150,000 R-19 100,000 TRANS.SIDE~ Sk
C-6(ABC) |.05/05/.05MF || G~20(ABC).05/01.05MF 2 MMF L-to,L-11 | IN 3ROIF % R-6 150,000 R-20 2,000,000 TONE RELAYS
C~7(ABC) |.05/05.05MF c-2l 17 MMF c-34 -00IMF L-12,~13| CW 0SGC R-7 200 R-2I 1,500 F-L,F-2,F-3 | 10 AMP FUSES Q 4
c-8 200 MMF c-22 180 MMF 6-35 750 MMF 14 RF CHOKE R~-8 200 R-22 7,000 _S4
c-9 40 MMF c-23 180 MMF 112.H R-9 620 R-23 7,000 :
#C-10 24 0MMF c-24 200MMF L-15 AF GHOKE R-10 360,000 !
C~It 3MMF c-25 O0IMF 3H R-11 100,000 R-25 0-50,000 i
c-12 I8OMMF %G-26 | I0OMMF R-12 510 R~26 | 0-50,000 RADIQ CONTROL BOX ne
c-i3 17MMF % C-27 185 MMF R-13 200 R-27 0-50,000 BC-450-A =
c-la 1 8OMMF c-28 34MMF ® R-14 100,000 R-28 0-50,000 CEEE——
# VALUES SHOWN WITH AN ASTER'SK VARY WITH THE RADIO RECEIVER. THOSE SHOWN IN THIS TABLE AIPPLY TO RAD!O RECEIVER

—4x5- MAY BE REQuUI
BC-455-B(6-9.1 MC) ONLY. ADDITIONAL CIRCUIT ELEMENTS WHICH RED |N THE OTHER RADIG REGEIVERS ARE NOT
SHOWN IN THE TABLE OR IN THE ABOVE SCHEMATIC CIRCUIT OF RADIO RECgyeR BG-455-B.

)




|
MODULATOR UNIT BC-456-A(OR-B) WITH DYNAMOTOR DM-33 - A

TYPICAL RADIO TRANSMITTER
BC -696-A{3-4 MC), BC-457-A(4-53 MC), BC-458-A(5.3-7 MC) OR BC-459-A(7-9.1 MC)

ANTENNA TUNING
R62 V53 L52
-AAM— VT 137) w36 |
! MASTER 0SC. R-F POWER AMP
: A
Uy Re3 RACK FT-226-A ceal C60 ANTENNA ’
(TWO TRANSMITTERS) T sS4 '
RES . SECOND TRANS. CONNECTS HERE = l
‘
G
. - | == NN
!
. ' g o2 Q
vE TERMINAL ARRANGEMENT 1z AME £02L \ c62 K54 '
A¥5  OF RECEPTACLES J58 AND J59 1 QsC.£8 93] 40/ = =

L ARRANGEMENT 4 HEATER ! ] C 58¢ J !

SEPTACLE J 52 B v 52 PL-15 KEY.

C50 | 4T (vT-139) LN 3 K£ | R74 R 76 an

DYNAMOTOR | VOLTAGE 5 SROUND | L
\ !

REGULATOR 6 M.Co 1 A

s 7 N.C l -

. ] s HEATER v !"M(Z 9 NO.1 SEL. R-F POWER AMP !
u KEY " I 0SC. £» . 2 METER- ‘
| STINECT ‘ | HEATER ', | METERY

J 3 SROUND - KEY L . R 75 [

P %D K 50 K 5§ ' GROUND V\/\,j_

. NO.4 SEL. - L
B _SOURCE +! NO.3 SEL, . ' J |
3

GROUND NQ. 2 SEL. PLIS4 l
2 8 —
NQ. | SEL. 4 ) cs4—E O ks3
~E ' METER - , I ;R 78
ST | = !
'METER +_ | | - |
| | i |
C{-;b H } + 11 ol
. x| x| =2
HRANGEMENT = | BE g —— ‘ e
NAL A - - - e I 7 e e e | ol - - —dy&gyy 0 b=—r—————— - - - - - -
ECEPTACLE J 53 JI5 B HE M |8 AN H48
w 3 2 N7 72 [+ 4
HERMEEEEE 2| <| ol ol ~ i) NI 7 NOTES
R EEEEFEEREEEREFE
) AR EEEEEEEBEEEEERHE %/J 80 I I ALL RELAYS ARE SHOWN IN THE NON-ENERGIZED POSITION.
! (J217KI1 1031615168 97 4321 56 2. ALL COUPLING PLUGS AND REGEPTACLES SHOWN AS VIEWED FROM
~ THE OUTSIDE. ALL PLUGS AS VIEWED FROM THE CORDAGE END
HAVE THE SAME ORIENTATION OF CONDUCTORS AS THAT SHOWN
54 ! HERE FOR THEIR RESPECTIVE REGEPTACLES.
3 TRANSFORMERS T 50 AND T 52 IN MODULATOR UNIT BC-456BARE
PL-153 A PROVIDED WITH SIDETONE TAPS FOR LOW IMPEOANCE HEADSETS(7ON
TS0 AND 7 ON T52). MODULATOR UNITS BG-456-A AND BG-456-B
i o ! ARE NORMALLY FURNISHED WITH CONNECTIONS SHOWN IN SOLID
TERMINAL ARRANGEMENT 3 ROUND 1 LINES FOR USE WITH HIGH IMPEDANCE (8000 OHMS) HEADSETS..
OF RECEPTACLES J 54 AND J55 5 METER- 1 MODULATOR UNIT BC-356-3 CAN SE CHANGED FOR USE WITH LOW
PL-153 - c69 IMPEDANGE (600 OHMS) HEADSETS BY SUBSTITUTING GONNECTIONS
TERMINAL ARRANGEMENT _ME_TE.Bti_, SHOWN IN DASHED LINES
i .
55 OF RECEPTAGLES J60 AND J&I J8i . ¢ 4. TERMINAL NUMBERS APPEARING ON RECESTACLES OF JACK J §1 IN
. NOTE ON SWITCH S 54 ! MODULATOR UNIT AND J 64 IN TRANSMITTER AND ALL GIRGUIT
Bl Sl ol 2 SYMBOLS ARE FOR REFERENCE PURPOSES ONLY. THEY DO NO™
56 SWITCH S 54 AND CONNECTIONS | !
(12171411 1013181516 8 9 7 4 3 2 1 5 &) EE; SHOWN IN DASHED LINES WERE( | MSO APPEAR ON THE EQUIPMENT.
15 HETE E 4+ w ST T R PROVIDED IN EARLIER MODELS 5. 3 DISCONTINUED ON LATER EQUIPMENTS.
gl wl S| ol o) &) Wl 3 o Wl Wl wl i o) I OF ANTENNA RELAY UNIT BC-442-A. S 54
I R R ’é 3l | mf o =f W w ol LEAD A" WAS LEFTOUT IN UNITS b - —— - -—_— -
g ol dlsiolaldl Gglueglgl gl 1 WHERE S 54 WAS USED. ANTENNA RELAY UNIT
N ol Of ¥ F| > 2w I] Of S x| S = 21 Z] 2} X F I ] BC -44 - A

HES 5 (OS5 52 AND 53 b B o e o e e i e B B T L o !

e D5 ’ 1 I 1 1 :

N THE \ARIOUS CONTACTS REFER TO Pl b

OF THE_SWITCH LEVERS AT WHICH | L bk 4

_AR CONTACTS ARE CLOSED BY THE - R _}_____,

“gwirels I8, S S0 TTONET IS 1, ) . GAPAGITORS INDUCTORS RELAYS 8 KEYS RESISTORS SWITCHES Il[b TRANSFORMERSON mag:_sce;ta_;ggc;usw

) “VOICE y " “ ——— ] 1ON SYMBOL| OHMS [|symsoL OHMS SYMBOL DESCRIPTION YMBOL DESCRIPT! 4P 1)

BE KEPT IN "R QUT POSI~ 1 -y — - SYMBOL MICROFARADS || SYMBOL OESCRIPTION SymeoL DESCRIFTIO - - CHOICE OF T 50 TONE 0SC TC 50 | THERMOCOUPLE

\LWAYS 50 | RF CHOKE APPR.]| K 50 | DYNAMOTOR INPUT|| R 50 | 42 R 70 |1000 FOR BG-457-A $50 [ .

\TED Of THE RED PLATE FOR SAT- . & Wip | P ‘906 ssos Il - 15 MICROGENRIES | K 51 | SIDETONE, VOICE || R 51 | 100,000 | R 70 | 1000 FOR BG-458-A EMISSION || TSI | MICROPHONE M 50 | ANT. GURRENT

. WITH MICROPHONE T 17,730 ! o H (ABL)| .05/7.057/. ! R 52 | 300,000 | R 70 | 1500 FOR BC-459-A S §i MAIN "ON-OFF" || T 52 | MODULATION INDICATOR (LOCAL)

RATION . IoN ‘ c 52 .006 L 51 |1.7 HENRIES AND TONE \ BC A

[ S ‘ c 53 e L §2 | ANT TUNING k 52 | DYNAMOTOR HIGH || R 53 | 91,000 || R 70 [1500 FOR pG-696-A BATTERY LINE || T 53 | MASTER OSC.
! | [ S5t Ree ' c 54(A8) | 5/2 INDUGTOR VOLTAGE (KEYING) || R 54 | 360 R 71 |126 s52 | TRANSMITTER || T 54 | TRANS. OUTPUT || ¥ 50 | CRYSTAL UNIT
| i ' g B BoRo k 53 | TRANSMITTER || R 55 | 2000 || R 72 | 5,000 . SELECTION T 55 | ANT.CURRENT || F 50 |20 AMP.FUSE
JACK J 65 ’ $50 { > : l ' ¢ 56(aB)| .5/.5 SELEGTOR R 56 | 1300 || R 73 |10,000 FOR BG-457- A $53 | SHUNTS MIC. F 5/ |20 AMP, FUSE

PHONE JACK 959 ! . [ JorF | i P taaatl -8 K 54 | TRANSMITTER | R 57 | 390 R 73 | 15.000 FOR BG-45B-A SERIES RESISTOR RL50 | PARASITIC

uT 15 LSED TO GROUND THE SLEEVE | | ! [ ¢ sewpa| 05/.057.05 ouTPUT R 58 | 5,000 | R 73 |5100 FopBC-459-A  [%S54 | ANTCURRENT SUPPRESSOR

WHEN A MICROPHONE EQUIPFED WITH ] o L2 L2 =2 H-H 532 o i ¢ 39 ‘ooole K 55 | ANTENNA SWITGH-[| R 59 | 20,000 || R 73 | 5100 FOR BG-696-A METER SWITCHING RLSI | PARASITIC

N T CH,SUCH AS MICROPHONET17, | ™, 2 g l s o OING ING REC. TO TRANS.|| R 60 | 75,000 || R 74 | 15000 SUPPRESSOR

K SWTSk SLEEVE IS NOT GROUNDED, i ”L‘il 3 ‘ I ! p e K 56 | BUILT-IN KEY || R 61 |20 R 75 | 51,000

LK FUNCTION MUST BE PERFORMEDSY | : |k — | ¢ 62 FIXED NEUTR R62 | 10,000 || R 76 |20

LK TUNSNAL KEY OR SWITCH  GON— 4 o b 3 ) | | c a3 MOTUNING R 63 | 20000 [l R 77 {390

K J 66 | N CE . = <& Mo R 64 | 100,000 | R 78 | 5I

’ : . 7 ; e e I c 65 PA. TUNING R 65 | 15,000

’ I s oot : c 66 .ol R 66 | 510
TROL BOX AoEE K 7 Ko ¢ 67 RA. PADDING 767 | 5000
10 _CON oL i C 68 .000003
R”Tac-ttsl — KNURLED NUT/ | J85 Je6 ] =S S s 90008 R 69 | 1000000
- = MIC. JACK TRANSMITTER SELECTION I
141




i

MODULATOR UNIT BC-456-A(OR-B) WITH DYNAMOTOR DM-33 - A

. - ——— - . - - - - -
J 50 J 51 COUALIN 1
UPLING PLUG RECEPTACLE LSt !
.
R63 RAGCK FT -226-4A
(TWO_TRANSMITTERS)
5D RES . SECOND TRANS. CONNECTS HERE |
' G
8 . =5 1 o\ 63 i
o2 40 /1.0 AMP Eg == Z s l
| VE TERMINAL ARRANGEMENT 12 AME Eczi \gi 2 9 '
TERMINAL ARFANGEMENT Ao OF RECEPTACLES J%58 AND J59 ) 2SC. €8 34
OF REGEPTAGLE J 52 HEATER 1]
| —V 82 PL-I5 KEY |
cS0 L AT (vT-139) "\fi ! 3 '
DYNAMOTOR | VOLTAGE | 5 SROUND
REGULATOR . NG , {
Js ;
PLIS il_ ' ave e ) : 7 NG l '
10 1] (S HEATER v 10 77 | gno.2 sEL.
REG. RACK T N AME Eer 958 | g MO SEL l
37 5" STiuEeT I 930 £y J58 2 METER- l
1 | S ey - | HEATER _ 4 | METERS
Y 5 GROUND XEY
LY b K 50 K 51 . n ~ |
PL-148 GROUND
Bl | NO. 4 SEL. . > .
8 SOURGE + NO.3 SEL, [ ‘
2 SROUND o | | [ NO.2 SEL. o pLIS4 ‘
: NQ. ! SEL. |
LK 9 1
Va3 ' F50 METER - ‘
. (METER + j
\ I
= s | | O—=
[ ' ! L L] ““_‘
[ ; : = | -
- + | o x
- . - .} I
TERMINAL A MENT : - r - - h 2 el v s I s O - - - o ol Blul 8
L_| OF RECEPTACLE J 53 i Jetel &3+ e i 1 O wi & w wi
p— _ ! R ERREEEE EP HE89 %
+H =) i z-gomg.mn—g >:vnm—ec‘_‘_z N M=
WHITE BLACK HEEEEEEPEEMEEEEEIE
ey SoUNeE olul S| F| 3] F| A Xl o 3| x|s| 2| 2| 2| = 5| = tz[:%l/dso
PRIM 1247 14 11t
24-28 VOLTS I 0B18B168 97 432 1 56 pL-156
%“J 54
/ i
PL-153 / HEATER
I o q = =0
\ 32 5 40 i KEY
TERMINAL ARRANGEMENT \" 3 GROUND
OF RECEPTAGLES J 54 AND JS5 3 WETER-
PL-153 5 MEIERS
TERMINAL ARRANGEMENT » METERY
g 55 OF REGEPTACLES J 60 AND J 6t Jel
N NOTE_ON SWITCH S54
NETS SWITCH S 54 AND GONNECTION
2 (7
fZP_ é‘*:ll_fo; Jese e 074 32 18 Y g SHOWN IN DASHED LINES WER
4 © o e @ i i R PROVIDED N EARLIER MODEL
I A R B R ol o] 8l 4l ¥l «f = e N OF ANTENNA RELAY UNIT BC-442-
z—goggdgggd)gcnw-g,‘:’ 410~ LEAD "A" WAS LEFT OUT IN UNIT
; gl 3 g | o o =
L ) _5_«3__839:0:‘&’5:‘#52222;’&‘ Lol WHERE S 54 WAS USED.
NOTES ON SWITCHES § ¢Q.8.52 AND $33 . [ T 11T T Vo
'ARIOUS CONTACTS REFER TOQ . | !
™ R HE \ i ‘
THE T:%g?ﬁoiswo: ﬁ.H; SWITCH LEVERS AT WHIGH | L S S S 4
- THESE PARTICULAR GOFTACTS ARE CLOSED BY THE = ! !
ACTION OF THE SwiTcia ON, S 50 TTONE™ 15 1, | Femmm oo -
"cw" 1S 2, AND “voict | . GAPACITORS INDUCTORS RELAYS 8 KEYS
A - - —— i ——— . — — o
S 53 SHOULD ALWAYs BE KEPT IN "R QUT ° POSI- I [ B - — ] ’ SYMBOL | MICROFARADS || SYMBOL| OESCRIPTION |[SYMBOL| DESCRIPTION _|{SYMBOL| O
TION AS INDIGATED ON_THE RED PLATE FOR SAT- ' & Wip, | r —] ! G 50 7006 U 50 | RF GHOKE APPR.| K 50 | DYNAMOTOR INPUT|| R 50 | 42
ISFAGTORY OPERATION WITH MICROPHONE T17,720 N : G 8I(ABC)| . 05/.05/.05 15 MIGROHENRIES || K 51 | SIDETONE, VOIGE || R 51 | 10¢
OR EQUAL ] ' foNf I c 82 .006 L §1 | 1.7 HENRIES AND TONE R 52 | 30
' | ! R ' i ¢ 53 2 L 52 | ANT TUNING K 52 | DYNAMOTOR HIGH |l R 53 | 91,
' S5l €6 | . | ¢ 84{a,8)| 5/20. INDUGTOR VOLTAGE(KEYING) || R 54 | 36
JAGK J 65 | ss ' 5 G 55 .2 K 53 | TRANSMITTER R 55 | 2C
NOTE ON MIGROPHONE == =23 ! - 0 [ forF i | C 86(4,8)| .5/.5 SELEGTOR R56 |13
THE KNURLED NUT 15 U$ED TO GROUND THE SLEEVE | l | ¢ 57 ;05 K 54 | TRANSMITTER || R 57 | 38
N o s WHEN A MICROPHONE EQUIPVED WITH ] L L2 ! $53 ' s52 I ; G 58A80) | .05/.057.05 OUTPUT R 58 | 5|,
o ALK SwrrcH.SUCH AS MICROPHONE TY7, . | —+H i : l c 59 .00018 K 55 | ANTENNA SWITGH-| R 59 | 30
TS R SR || | [k (o | g o | |\
. WHI “TION MUST BE PERFORMEDBY ' ] : c 6! .006 X -
THE PUSH-TO-TALK FUNCNAL KEYOR SWITCH CON- | P, oo c 62 FIXED NEUTR. rR62 |10
KEY K 56 OR AN EXT F— - ! | ! ¢ 63 MO. TUNING R 63 | 20
NECTED TO JACK J66. | ¢ 64 S0z R 64 | IOX
' i I C 65 PA. TUNING R 65 | 15,
’ I-——r— ! ¢ 66 ol R 66 | 50
_——— E c 67 PA. PADDING R 67 | 5l
oL _BOX ! A,
AplO CONTR l C 68 .000003 R 68 | 2C
RAL a5 - A ]\ KNURLED NUT/ ) J65 J66 _L : ¢ 69 100005 R69 | 10
—_ == MIG. JAGK




CW_ OSCILLATOR

(REGEIVER)
FREQUENCY COLOR CODE
==F Rggf%’;c" COLOR |FREQUENGCY[CY %3%”—;?“
BROWN| 85 KG 5852
YELLOW| 1415 KG 5855
GREEN | 2830 KGC 5856
RF COIL UNITS
FREQUENGY DWG. NO. “RECENER)
BAND ECEIVER) LOCATION COLOR GODE

RED ANTENNA
YELLOW | AMPLIFIER

BLUE |OSCILLATOR
FREQUENCY FREQUENCY BAND COLOR GODE
BAND COLORS
COLOR BAND e, ey
BROWN | 190-550 KC | 6184
50T oM SoRew  /OSCILLATOR AMPLIFIER  ANTENNA YELLOW | 376 MC 6227
(BLUE)  (YELLOW)  (RED) GREEN | 6-9.1 MC 6234
BOTTOM DOT L—LOCA'T:ON COLORS '
|F_COUPLING UNITS
(RECEIVER)
: FREQUENCY
COLOR GODE
LF. | coLor

85 KC BROWN
1415 KC | YELLOW

DWG. NO. 2830 KC| GREEN
FREQUENGY
LOGATION COLOR CODE
AND COUPLING UNIT DRAWING NUMBERS
LOCATION GOLOR I.F. e ( Y )(3RD
70 -F RED) (YELLOW)|(BLUE)
(BLUE) <<\ (
T1ON GOLOR FREQUENCY 85 KC | 4698 7267 4677
CENTER LOC(%,_LOW) COLOR 1415 KC| 7274 | 7275 | 7276
BOTTOM LOCATION COLOR 2830 KC| 7277 7278 7279
SCREW (RED)

OSCILLATOR GOIL

F/\ (TRANSMITTER)
Q OSCILLATOR

< COLOR | BAND |coIL DWG. NO.

BROWN| 3-4 MC 6029
RED |4-5.3 MC 6030
' ORANGE |5.3-7 MC 6031

NN

1/}
/L
ANEAN

i

Y

- = FREQUENCY
= BAND COLOR YELLOW[7-9.1 MC| 6032
INNER COIL NOTE:

INNER COILS MARKED WITH TWO
COLORS MAY BE USED IN EITHER
OF THE TWO BANDS REPRESENTED.

ARAASRNRUAARNAY

DWG. NO:

Tiovre 36—Coror Cone For RECEIVER AxD TrRANSMITTER COlLS




R-F AMP MIXER Fio ST I-F AMR SECOND I-F AMP DET-CW OSC. AUDIO AMP
vr-131) (VT-132) VT -131) (VT-131) VT=133) VT -134)
| 6 ' 1 8
va 3 _T_ clt VS - c33 Ve ;
/- I 2 3/ o
GAP 0 — /_ e -
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PARS. 1-4

ADDENDUM

RADIO RECEIVER BC-%46-B

o i

1. DESCRIPTION

a. General

Radio Receiver BC-946-B is identical in mechani-
cal design with other receivers, such as Radio Receiver
BC-+53-B, of Radio Set. SCR-274-N, and uses the
same tube complement, variable condenser, control
box, etc. The radio frequency coil units are externally
the same, although the coil details are different in-
ternally. Adapter F'T-310-A may be used with Radio
Receiver BC-453-B and other receivers of Radio Set
SCR-274-N. The following instructions will cover
the differences between Radio Receiver BC-946-B
and Radio Receiver BC-453-B.

b. Frequency Range

The frequency range of Radio Receiver BC-946-B
is .52 mc to 1.5 mc.

c. Intermediate Amplifier Frequency

The intermediate frequency of Radio Receiver
BC-946-B is 239 ke.

d. Dial MC-415

Dial MC-415 is interchangeable with any of the
other dials used on Radio Control Box BC-450-A.
The calibration is identical with that of the dial for
Radio Receiver BC-946-B.

e. Adapter FT-310-4

Adapter FT-310-A, which is a part of Radio Re-
ceiver BC-946-B, provides both high and low voltage
outlet. It is mechanically interchangeable with Adap-
ter FT-230-A.

CAUTION :=The current drawn by equipment con-
nected to Adapter FT-310-4 must not exceed 15
milliamperes at 250 volts and .5 ampere at 28 volts,
because the performance of the radio receiver will be
adversely affected and the life of the dynamotor re-
duced.

2. INSTALLATION
a. Radio Receiver BC-946-B

The receiver may be used interchangeably with any
of the other receivers of Radio Set SCR-27+4-N by
following instructions given for them.

b. Dial MC-415
Dial MIC-415 is used on the radio control box.

3. OPERATION

The operation of Radio Receiver BC-946-B is the
same as that given for Radio Receiver BC-+33-B.

4. PEFORMANCE

The performance of the receiver is the same as that
for Radio Receiver BC-453-B except as tabulated
below. (For test conditions see Instruction Book for
Operation and Maintenance of Radio Set SCR-274-
N.)

SENSITIVITY
Micro-

Circuits Locations volts KC
Antenna  Antenna Binding Post 8 1500
R-F R-F Control Grid at

Terminal + 120 1500
Aixer R-F Control Grid at

Top Cap 600 1500
Mixer I-F Control Grid at

Top Cap 470 239
Ist I-F I-F Control Grid at

Terminal 4 8600 239
2nd I-F I-F Control Grid at

Terminal + 100,000 239

SELECTIVITY (520 KC)

MCW Selectivity Factor

C2X 10X 100X 1000X
4.5 14.0 20.0 30.0




PARS. 5-7
5. ALIGNMENT

a. Procedure

The alignment procedure, symbol numbers and
trimmer position views are the same as those given for

Radio Receiver BC-453-B.

b, Alignment Frequencies

Intermediate Frequency ... 239 ke
High-end alignment frequency for

C4E, C4D, and C2.........cooiiiiiii, 1.40 me
Low-end alignment frequency for C9........... 57 me

c. Setting of Cross Mark

The setting of cross mark on auxiliary gang trim-
mers is indicated below:
C+F
Min T

C4G
Half —-

6. OUTPUT IMPEDANCE

To change from a 4,000 ohm output connection to
300 ohms, proceed as follows:

RADIO RECEIVER BC-946-B

(1) Remove capacitor C35

(2) Disconnect the black lead from terminal 3 on
output transformer T-1 and connect it to
terminal 6

(3) Connect a new lead from X on C20B to
terminal 6 on output transformer, or to the
same terminal from which C35 was discon-
nected on the power plug.

7. SCHEMATIC DIAGRAM

-

The schematic diagram (Figure A2) is similar to
the one for Radio Receiver BC-453-B, and the same
symbol numbers are used. The principal differences
between the two receivers are as follows:

C 10A and C 10B.......... slightly different capacity

C33........ is capacitance of wiring only instead of
3 mmf
R16and R17................ are 100,000 ohms instead
of 150,000 ohms
C 30 1s omitted

An additional connection is made from high side of
R 10 to terminal 8 on J-1.
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ADDENDUM

PARS. 1-4

RADIO RECEIVER BC-946-B

1. DESCRIPTION

a. General

Radio Receiver BC-946-B is identical in mechani-
cal design with other receivers, such as Radio Receiver
BC-453-B, of Radio Set SCR-274-N, and uses the
same tube complement, variable condenser, control
box, etc. The radio frequency coil units are externally
the same, although the coil details are different in-
ternally. Adapter FT-310-A may be used with Radio
Receiver BC-453-B and other receivers of Radio Set
SCR-274-N. The following instructions will cover
the differences between Radio Receiver BC-946-B
and Radio Receiver BC-453-B.

b. Frequency Range

The frequency range of Radio Receiver BC-946-B
is .52 mc to 1.5 mc.

¢. Intermediate Amplifier Frequency

The intermediate frequency of Radio Receiver
BC-946-B is 239 kc.

d. Dial MC-415

Dial MC-+415 is interchangeable with any of the
other dials used on Radio Control Box BC-450-A.
The calibration is identical with that of the dial for
Radio Receiver BC-946-B.

e. Adapter FT-310-4

Adapter FT-310-A, which is a part of Radio Re-
ceiver BC-946-B, provides both high and low voltage
outlet. It is mechanically interchangeable with Adap-
ter F'T-230-A.

CAUTION :—The current drawn by equipment con-
nected to Adapter FT-310-A must not exceed 15
milliamperes at 250 volts and .5 ampere at 28 volts,
because the performance of the radio receiver will be
adversely affected and the life of the dynamotor re-
duced.

2. INSTALLATION
a. Radio Receiver BC-946-B

The receiver may be used interchangeably with any
of the other receivers of Radio Set SCR-27+4-N by
following instructions given for them.

b. Dial MC-415
Dial M C-415 is used on the radio control box.

3. OPERATION

The operation of Radio Receiver BC-946-B is the
same as that given for Radio Receiver BC-453-B.

4. PEFORMANCE

The performance of the receiver is the same as that
for Radio Receiver BC-453-B except as tabulated
below. (For test conditions see Instruction Book for
Operation and Maintenance of Radio Set SCR-274-
N.)

SENSITIVITY
Micro-

Circuits Locations volts KC
Antenna  Antenna Binding Post 8 1500
R-F R-F Control Grid at

Terminal 4+ 120 1500
Mixer R-F Control Grid at

Top Cap 600 1500
Mixer I-F Control Grid at

Top Cap 470 239
1st I-F I-F Control Grid at

Terminal 4 8600 239
2nd I-F I-F Control Grid at

Terminal 4 100,000 239

SELECTIVITY (520 KC)
MCW Selectivity Factor
" 2X 10X 100X 1000X
4.5 14.0 20.0 30.0
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5. ALIGNMENT

a. Procedure

The alignment procedure, symbol numbers and
trimmer position views are the same as those given for

Radio Receiver BC-453-B.

b. Alignment Frequencies

Intermediate Frequency ..o, 239 ke
High-end alignment frequency for

C4E, C4D, and C2...........coiiiii, 1.40 mc
Low-end alignment frequency for C9.......... 57 mc

c. Setting of Cross Mark

The setting of cross mark on auxiliary gang trim-
mers Is indicated below:
C4F
Min T

C4G
Half —-

6. OUTPUT IMPEDANCE

To change from a 4,000 ohm output connection to
300 ohms, proceed as follows:

RADIO RECEIVER BC-946-B

(1) Remove capacitor C35

(2) Disconnect the black lead from terminal 3 on
output transformer T-1 and connect it to
terminal 6

(3) Connect a new lead from X on C20B to
terminal 6 on output transformer, or to the
same terminal from which C35 was discon-
nected on the power plug.

7. SCHEMATIC DIAGRAM

-

The schematic diagram (Figure A2) is similar to
the one for Radio Receiver BC-453-B, and the same
symbol numbers are used. The principal differences
between the two receivers are as follows:

C 10A and C10B.......... slightly different capacity

C33......... is capacitance of wiring only instead of
3 mmf
R16and R17............... are 100,000 ohms instead
of 150,000 ohms
C 30 is omitted

An additional connection is made from high side of
R 10 to terminal 8 on J-1.
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NOTE.
NO CAPACITOR

USED - CAPACITANCE
OF WIRING ONLY.

12S5K7 /12 A6
125k 7 12K8 /2 57 2ND. | FAMP Aupio AMP
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Gain CoNTROL LINE L4 Z7L
£V 6
LY ] T 5cpeen Geio] 12 | 4] &
r—ﬂ- VoLTAGE 7 GND-
GrOUND : . L5 - TEL.[ L
+HV. CW OsciLLATOR crec —at 00 Q »— AIN CONTROL LINE
e SHUT OFF LINE = _I:]:}/ea we SR ) L2 gjrg’gzgo Leor
A5 VIEWED FHL T N € W OSC SHUT-OFF [INE
FRoM Oursipe +L.¥X2 ez3
As ViEweD =
feor OursioE.
GCIRCUITS IN RF COILSET, IF GOUPLING UNITS, CW OSCILLATOR,& OUTPUT TRANSFORMER.
THE TERMINAL NUMBERS ON THESE UNITS AGREE WITH THOSE SHOWN AT THE
CORRESPONDING LOGATIONS ON THE WIRING DIAGRAM
RF Coi SeT
yMBot _Z-5 | F COUPLING UNITS
SymsoL Z7-5C S S -4
rmBo. Z-1 ymbor Z
RF OsCItLATOR 757? LF CW OSCILLATOR
(239KC) (239 KC)
SrmBoL Z-58
SymsotL Z-2
2 PFAMPLIFIER oo LE
233 ¥C)
0 SrmasoL T+

SymsoL Z-5A

RE ANTENNA

OUTPUT TRANSFORMER

C35 ¢ Teppunar 3 o BE Usep For dooo Okrr QureuT
C208 ¢ TERMINAL & o BE UseD For 300 Orrr QUTPUT

CAPACITANGCES INDUCTANGES RESISTANGCES
SYMBOL [DESCRIPTION [ SYMBOL [DESCRIPTIONfSYMBOL | OHMS
c-1 11 MMF L-i ANT. INPUT R~{ 620
c-2 IS MMF L-2,L-3 | RF AMP R-2 2,000,000
c-3 100 MMF L-4,L-5 | RF OSC R-3 |[51,000
C-4(A TOG)GANG(346MMF) || L-6, L-7 | INFIRST IF R-4 |620
G-5 3 MFD L-8,L-9 | IN 2NDIF R-3 150,000
G-6(A,B,C) |05/05/05 MFD. || L-10,L-i1| IN 3RD IF R-6 |300,000
c-7(4,8,C) 195/05/.05 MFD | L~i2,L-I13 | CW OSC R=7 200
) 200 MMF L-14 RF GHOKE R-8 200
c-9 40 MMF 112 MICRO- R-9 |620
c-10 (AB) | 670MMF TOTAL HENRIES R-10 |360,000
c-t 3 MMF L-tS AF CHOKE R-11 100,000
c-12 180 MMF 3 HENRIES R-12 [510
c-13 LT MME R-13 | 200
c-14 190 MMF R-i4 [100,000
C-15(A,8,C) | 0%/.05/05 MFD R-t5 {20,000
c-16(a8,0) .zz/zz/.zz MFD R-16 [100,000
c-17 180 MMF R-17 |100,000
c-18 17 MMF R-18 | 510,000
c-19 180 MMF R-19 {100,000
C-2048C)| 95£0i/05 MFD R-20 [2,000,000
c-21 17 MMF R-2{ |1500
c-22 180 MMF R=22 | 7000
c-23 IBOMMF R-23 | 7000
c-24 200 MMF R-28 {51,000
c-25 .00I MFD
c-26 100 MMF
c-27 335 MMF
c-28 34 MMF
c-29 .006MFD
c-30 1S MFD
c~-3l .001 MFD
c-32 S MFD
c-33 WIRING CAPAG-

ITANCE LESS
THAN 2 MMF
c-35 750 MMED
(SEE NOTgi'@J
c-36 17 MMF
c-37 17 MMF
c-38 17 MMF
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AS VIEWED FROM BorTom.
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