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Destruction of
rbandoned Mlateriel in the Combat Bone

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

Means:—
1. Explosives, when provided.
2. Hammers, axes, sledges, machetes, or whatever heavy object is readily available.
3, Burning by means of incendiaries such as gasoline, oil, paper, or wood.
4. Grenades and shots from available arms.
5. Burying all debris or disposing of it in streams or other bodies of water, where
possible and when time permits.
Procedure:—
1. Obliterate all identifying marks. Destroy nameplates and circuit labels.
2. Demolish all panels, castings, switch- and instrument-boards.
3. Destroy all controls, switches, relays, connections, and meters.
4. Rip out all wiring and cut interconnections of electrical equipment. Smash gas,

oil, and water-cooling systems in gas-engine generators, etc.

Smash every electrical or mechanical part, whether rotating, moving, or fixed.
. Break up all operating instruments such as keys, phones, microphones, etc.

. Destroy all classes of carrying cases, straps, containers, etc.

. Bury or scatter all debris.

W AW

DESTROY EVERYTHING!

* 2

Unsatisjactory Report

For U. S. Army Air Force Personnel:

In the event of malfunctioning, unsatisfactory design, or unsatisfactory installation of any of the com-.
ponent units of this equipment, or if the material contained in this book is considered inadequate or erron-
eous, an Unsatisfactory Report, AAF Form No. 54, or a report in similar form, shall be submitted in accord-
ance with the provisions of Army Air Force Regulation No. 15-54, listing:

. Station and organization.

. Nameplate data (type number or complete nomencla-
ture if nameplate is not attached to the equipment).

. Date and nature of failure.

. Radio model and serial number,

. Remedy used or proposed to prevent recurrence.

6. Handbook errors or inadequacies, if applicable.

N -

(RN

For U. S. Navy Personnel:

Report of failure of any part of this equipment during its guaranteed life shall be made on Form N.
Aer. 4112, "Report of Unsatisfactory or Defective Material,” or a report in similar form, and forwarded in
accordance with the latest instructions of the Bureau of Aeronautics. In addition to other distribution re-
quired, one copy shall be furnished to the inspector of Naval Materiel (location to be specified) and the
Bureau of Ships. Such reports of failure shall include:

. Reporting activity. *
. Nameplate data.

. Date placed in service.

. Part which failed.

. Nature and cause of failure.

. Replacement needed (yes—no).

. Remedy used or proposed to prevent recurrence.

R BN SE

For British Personnel:

Form 1022 procedure shall be used when reporting failure of radio equipment.

viii Revised 5 February 1945
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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 MAKING ANY
ADJUSTMENT WHATEVER WITH THE EXCEPTION OF TUNING UP
THE TRANSMITTERS.

Opening up the tube covers on the transmitters and modulator unit ex-
poses the high voltage plate connections to the top caps of Tubes VT-136.
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 hear-
ing the dynamotor or upon observing the several switch positions to de-
termine 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 antenna of your intention
to turn on the power.

FIRE: If the radio 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 bevond 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 switchs are OFF before performing any adjustment to the
equipment other than antenna alignment.
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INSTRUCTION BOOK

for

OPERATION AND MAINTENANCE

RADIO SET SCR-274=N

SECTION 1.

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 Fig-
ure 1. Although some of these components are not
furnished on each order of equipment, similar
units are operatively interchangeable regardless
of order number. Table 1, Paragraph 8, lists com-
ponents.

2. RECEIVING EQUIPMENT

a. Components

c.

The receiving equipment consists of Radio
Receivers BC-453-A (or -B) (190-550 kc),
BC-454-A (or -B) (3.0-6.0 mc) and BC-
455-A (or -B) (6.0-9.1 mc), three Dyna-
motors DM-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 re-
ceivers) or Control Panel C570A/A or
C570B/A. In addition, there are the
racks, mountings, plugs and cordage listed in
Table 1, Paragraph 8.

. Antenna Requirements

A single antenna may be used for all receiv-
ers 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-c¢ supply on the airplane. The current
drain is 1.6 amperes per receiver for a nor-
mal input of 28 volts. (See Table 2, SECTION
V, for further details on current drain.) The
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receiver is designed for satisfactory opera-
tion over a range of 22 to 30 volts.

. Tuning

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

e. Receiver Output

The output of each receiver may be paral-
leled on one line to a single headset or sep-
arated 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 supply low impedance (600
ohms) headsets by changing taps on the
output transformers.

. Sensitivity Control

Continuous wave (CW) or amplitude modu-
lated (MCW) radio signals may be received.
Manual control of sensitivity is employed,
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.

. 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 forming the r-f and
i-f tuned circuits, they are essentially alike,
electrically and physically. Each receiver

1 .

N
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employs six 12-volt tubes performing the
following functions: r-f amplifier, mixer,
first i-f amplifier, second i-f amplifier, diode
detector — CW heterodyne oscillator and
audio amplifier.

. Weights and Dimensions

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

3. TRANSMITTING EQUIPMENT

a. Apparatus

The transmitting equipment consists of Ra-
dio Transmitters BC-696-A (3.0-4.0 mc),
BC-457-A (4.0-5.3 mc), BC-458-A (5.3-7.0
mc) and BC-459-A (7.0-9.1 me) (certain in-
stallations 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 addi-
tion, there are the racks, mountings, cords,
etc., listed in Table 1, Paragraph 8.

In installations that do not include Radio
Transmitter BC-459-A, Antenna Relay Unit
BC-442-AM may be used in place of Antenna
Relay Unit BC-442-A.

. Antennas

A single antenna may be used for all trans-

mitters, providing it has characteristics at

each operating frequency within the follow-

ing limits:

(1) A reactance not greater than that of 50
micromicrofarads or of 4.5 microhen-
ries.

(2) A resistance up to 12 ohms.

The peak power output of each transmit-
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ter under optimum antenna loading condi-
tions exceeds 40 watts (on CW) for 28 volts
input to the equipment. Considerably 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 reduction of as
much as 10 to 1 in power may be expected.
Typical test data on the transmitters are
given in Table 8, SECTION V.

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 amperes at maximum power
output, and 2.5 amperes when not transmit-
ting (vacuum tube heater current). (The
primary supply current for various condi-
tions of operation is shown in Table 2,
SECTION V.) Satisfactory operation will be
obtained if the d-c¢ input voltage lies within
a range of 22 to 30 volts.

. Control Box

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

. Frequency Calibration

A piezo-electric erystal and an electron res-
onance indicator are provided in each trans-
mitter to check the accuracy of the calibra-
tion at one frequency. The transmitter dials
are calibrated in megacycles (me).

Sidetone

Sidetone is furnished to the headsets from
the modulator 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 BC-456-B may be con-
verted for use with low impedance headsets.

. Electrical Circuits

The electrical circuits are shown in Figure
27 A master-oscillator excites a pair of
beam tetrode power amplifier tubes con-
nected in parallel. Tne master-oscillator and
the r-f power amplifier tuning capacitors
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are ganged for simplification of controls.
Continuously variable magnetic coupling be-
tween the power amplifier tank circuit and
the antenna circuit is controlled by the
ANT. COUPLING knob on the front panel.
The antenna circuit is tuned by a continu-
ously 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 Modulator Unit BC-
456-A (or -B). The modulation capability
exceeds 85 per cent.

. 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 associated racks and
mountings and shows the overall dimensions
of the equipment. Figure 30 contains simi-
lar information on the radio control boxes
and antenna relay units and associated
mountings.

4. SERIAL NUMBERS

a.

b.

C.

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

Application

Serial numbers appear on all major units of
Radio Set SCR-274-N.

Dynamotors

A nameplate bearing Signal Corps nomen-
clature is located on the base of each Dyna-
motor DM-32-A and Dynamotor DM-33-A
and is hidden from view when the dyna-
motor is mounted on the equipment. In
order to aid in checking the serial number
without dismounting the dynamotor, an ad-
ditional serial-number plate has been pro-
vided 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
dvnamotor is mounted on the dynamotor
base. The number engraved on the name-

plate 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 side of the outer shield. Serial numbers

T.0. No. 16-40SCR274-5
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for manufacturing record only are rubber-
stamped on each gang capacitor and are
steel-stamped on the side of each dyna-
motor. These apply to the gang capacitor
and dynamotor and not to the receiver.

5. REFERENCE AND PART NUMBERS

a. Reference Numbers

The reference numbers used in the follow-
ing discussion refer to parts shown in the
photographs and drawings and are refer-
enced in the Table of Replaceable Parts in
SECTION V of this book.

. Part Numbers

A reference number has been assigned to
each component. For example, “Z-5" is the
r-f coil set assembly. This assembly is differ-
ent 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 re-
ceivers or to all four transmitters, but wher-
ever this is not true, a separate listing for
each unit will indicate the correct number.

6. BRIEF DESCRIPTION OF THE PRINCIPAL

(3]

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 Mounting 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 receiver), Rack FT-277-A with
Mounting FT-279-A (for two receivers) and
Rack FT-264-A with Mounting FT-278-* (for
four receivers).

For the 3-receiver arrangement the
weight and dimensions are as follows:

Weight: 32.6 pounds.

Overall Dimensions: 16%, inches wide,
711, inches high and 1314 inches deep.

Revised 5 February 1945
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This group of components comprises three
complete radio receivers, each with its own
high-voltage dynamotor, adapter and coupl-
ing, and Rack FT-220-A with three stalls
for the three radio receivers and shock-
proof Mounting FT-221-A for vibration pro-
tection of all of these units.

The weight of a single receiver with ite
rack and mounting and with Dynamotor
DM-32-A is 11.2 pounds. The overall dimen-
sions are 61144 inches wide, 711, inches
high and 1314 inches deep.

. 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
915 inches wide, 5%, inches high and 2%
inches deep. The weight of this unit, in-
cluding Mounting FT-222-A,-is 2.7 pounds.

Radio Control Box BC-450-A contains
three completely independent groups of con-
trols for remote control of the three radio
receivers. It is equipped with Dials MC-212
(190-550 kc), MC-213 (3-6 mc) and MC-214
(6-9.1 me) which aré mechanically inter-
changeable.

The overall dimensions of Radio Control
Box BC-496-A with Mounting FT-240-A are
634 inches wide, 517, inches high and 21%,
inches deep. The weight of this unit, includ-
ing 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 MC-213 (3 - 6
mc) and MC-214 (6 - 9.1 me).

The overall dimensions of Radio Contrgl
Box BC473-A (or -B) with Mounting FT-
235-A (or -B) are 3!'4 inches wide, 5133,
inches high and 2'% ¢ inches deep. The
weight of this unit, including its mounting,

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

A one-section and a two-section control
box may be used instead of the three-
section control box described above when-
ever it is desired to split the controls be-
tween two operators.

Radio Control Panel C570A/A or
CS?OB/A is ueed in some installa-
tione., 1t is furnished with cables
attached. The wires are labeled
with numbers which match terminal
boards in these installations. The
overall dimensions of the panel
are 5 inches wide, 2-5/8 inches
high and 3-3/8 inches deep.

The weight of this unit is 0.7
1bs. An extra control panel may be
installed in cockpit which is to be
used for sole flight missions.

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

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 re-
ceiver so equipped above the weight includ-
ing 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 as follows:

Remove the tuning shaft by unscrewing
the knurled nut which holds the shaft to
the sleeve on the front of the receiver. Place
Control Unit MC-237-A on the sleeve, mak-
ing sure that the splined shaft on the adapt-
er slides into the splined socket. Secure in
place by screwing the rear flange of the
adapter on the sleeve.

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

is 0.9 pound. 7. BRIEF DESCRIPTION OF THE PRINCIPAL
COMPONENTS' OF THE TRANSMITTING
EQUIPMENT

“Mountings and racks with no letter suffix were not manu- (See Figure 1 and outline drawings in Figures
factured at the time of publication of this instruction book. 29 and 30.)

4 Reviged 25 July 1956
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a. Radio Transmitters b. Control Box

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 transmitter); 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 transmitters).

This group of components comprises the
four transmitters, racks with stalls for any
one, two, three or all four transmitters and
shock-proof mountings for vibration pro-
tection 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: 714 inches wide, 813, inches
high and 154, inches deep (one transmit-
ter, 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: 12%} inches wide, 8134, in-
ches high and 1574, inghes deep (two trans-
mitters, Rack FT-226-A and Mounting FT-
227-A).

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

Dimensions: 1814 inches wide, 813, in-
ches high and 154. inches deep (three
transmitters, Rack FT-276-* and Mounting
FT-262-*).

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

Dimensions: 2334 inches wide, 8134 in-
ches high and 154, inches deep (four trans-
mitters, Rack FT-331-A and Mounting FT-
332-A).

“Mountings and racks win no ' letter suffix were no.
manufactured at the time of publication of this instruc-

tion book.

“*Discontinued on the later models of Radio Set SCR-

274-N
+tNot included in Antenna Relay Unit BC-442-AM,
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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 23 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 con-
nection to an external key, a microphone
jack, an emission selector switch, a trans-
mitter 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 Mount-
ing FT-225-A‘

Weight: 18 pounds.

Dimensions: 10%,, inches wide (facing
receptacles), 7114, inches high and 874 in-
ches deep.

This group of components comprises the
high-voltage d-c power supply, all of the
voice and tone modulating circuit compon-
ents and a shock-proof mounting for vibra-
tion protection of these units.

d. Antenna Relay Unit

This item includes Antenna Relay Unit BC-

442-A (or BC-442-AM) and Mounting FT-
229-A.

Weight: 2.2 pounds for Antenna Relay
Unit BC-442-A or 2.0 pounds for Antenna
Relay Unit BC-442-AM.

Dimensions: 554 inches wide (facing the
unit so that the meter reads right side up),
42145 inches high and 6Y;4 inches deep.

This unit consists of a switching relay,
an antenna current indicator (with current
transformer and thermocouple), a RE-
MOTE - LOCAL antenna current indicator
switch,** a 50 micromicrofarad antenna
series condensertand a shock-proof mount-
ing for vibration protection of the unit.
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Par. 8 RADIO SET SCR-274-N
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
transmitters from one to four but that it will include three receivers.

TABLE 1

Q”}’,"my PRINCIPAL COMPONENTS OF RADIO SET SCR-274-N Western
er Electric

Radio Co.
Set Name of Major Unit or Accessory Diwg. No.

3 Adapter FT-230-A (receiver, remote control) 6433

* Adapter FT-260-A (receiver, local control) 6434

1 Antenna Relay Unit BC-442-A 5017
[ ] or Antenna Relay Unit BC-442-AM BO-40205

* Control Unit MC-237 (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 Instruction Book for Radio Set SCR-274-N

1 Modulator Unit BC-456-A (or -B) 7591

1 Mounting FT-225-A (for Modulator Unit BC-456-A or BC-456-B) 7058

1 1 Mounting FT-229-A (for Antenna Relay Unit BC-442-A or BC-442-AM) 7056

* Mounting FT-235-A (or -B) (for one-receiver Radio Control Box

BC-473-A (or -B)) 7053

* Mounting FT-240-A (for two-receiver Radio Control Box BC-496-A) 6831

1 Mounting FT-222-A (for three-receiver Radio Control Box BC-450-A) 7054

1 Mounting FT-228-A (for transmitter Radio Control Box BC-451-A) 7083

* Mounting FT-231-A (for one-receiver Rack FT-233-A) 7059

* Mounting FT-279-A (for two-receiver Rack FT-277-A) 5694

1 Mounting FT-221-A (for three-receiver Rack FT-220-A) 7060

* Mounting FT-278- (for four-receiver Rack FT-264-A) 5696

* Mounting FT-232-A (for one-transmitter Rack FT-234-A) 7061

* Mounting FT-227-A (for two-transmitter Rack FT-226-A) 7062

* Mounting FT-262- (for three-transmitter Rack FT-276- )*** 7063

* Mounting FT-332-A (for four-transmitter Rack FT-331-A) 7064

2 Nut M-232 (used on primary power supply cords) 7546

1 Plug PL-147 (2-contact, for cable) or Plug PI.-147-A (2-contact, for open 6578

wire) 9127

1 Plug PL-148 (3-contact, for cable) or Plug PL-148-A (3-contact, for open 6965

wire) 9126

Revised 5 February 1945 (6]
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TABLE 1 (Cont’d)
Quantity Western
Per Electric
Radio Co.
Set Name of Major Unit or Accessory Dwg. No.
2 Plug PL-151 (6-contact, for cable) or Plug PL-151-A (6-contact, for open 6784
wire) 9123
6 Plug PL-152 (8-contact, for cable) or Plug PL-152-A (8-contact, for open 6577
wire) 9125
2 Plug PL-153 (18-contact, for cable) or Plug PL-153-A (18-contact, for open 6963
wire) 9121
2 Plug PL-154 (12-contact, for cable) or Plug PL-154-A (12-contact, for open 6964
wire) 9122
2 Plug PL-156 (5-contact, for cable) or Plug PL-156-A (5-contact, for opén 6967
wire) 9124
* Plug PL-157 (2-contact) (discontinued in later models) 3146
* Plug PL-158 (2-contact) (discontinued in later models) 7543
* Plug PL-192 (used in receiver rack when receiver is equipped with
Adapter FT-260-A for local control) 6787
* Rack FT-233-A (for one receiver) 7509
* Rack FT-277-A (for two receivers) 5018
1 Rack FT-220-A (for three receivers) 7537
* Rack FT-264-A (for four receivers) 5019
* Rack FT-234-A (for one transmitter) 7507
* Rack FT-226-A (for two transmitters) 5020
* Rack FT-276 (for three transmitters)*** 7638
* Rack FT-331-A (for 4 transmitters) 6090
* Radio Control Box BC-473-A (or -B) (for 1 recelver) 7043
Includes: Dial MC-212 (190-550 kc)
* Radio Control Box BC-496-A (for 2 receivers) . 6546
Includes: Dial MC-213 (3.0-6.0 mc)
Dial MC-214 (6.0-9.1 mc)
1 Radio Control Box BC-450-A (for three receivers) 5014
Includes: 1 Dial MC-212 (190-550 ke)
I Dial MC-213 (3.0-6.0 me)
1 Dial MC-214 (6.0-9.1 me)
2 Radio Coptrol Panel C570A/A or C570B/A
Includes: 1 Dial MX-1089/U (190-550 ke)
1 Dial MX-1090/U (3.0-6.0 mc)
1 Radio Control Box BC-451-A (one to four transmitters) 7095
1 Radio Receiver BC-453-A (or -B) (190-550 ke) 7594

Includes: 1 Adapter FT-230-A (for remote control)

Revised 25 July 1956
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TABLE 1 (Cont’d)
Quantity Western
Per ' Electric
Radio Do . Co.
Set Name of Major Unit or Accessory Dwg. No.
1 Radio Receiver BC-454-A (or -B) (3.0-6.0 mc) 7595
Includes: 1 Adapter FT-230-A (for remote control)
1 Radio Receiver BC-455-A (or -B) (6.0-9.1 me) 7596
Includes: 1 Adapter FT-230-A (for remote control)
*  Radio Transmitter BC-696-A (3.0-4.0 mc) ESR-681991
. Radio Transmitter BC-457-A (4.0-5.3 mc) 7632
* Radio Transmitter BC-458-A (5.3-7.0 mc) 7633
* Radio Transmitter BC-459-A (7.0-9.1 mc) 7634

1 Tube Set (for Modulator Unit BC-456-A or BC-456-B)
Includes: 1 Tube VT-135 (RMA type 12J5-GT)
1 Tube VT-136 (RMA type 1625)
1 Tube VT-139 (RMA type VR-150-30)

3 Tube Set (for a receiver)
Includes: 3 Tube VT-131 (RMA type 12SK7)
1 Tube VT-132 (RMA type 12K8)
1 Tube VT-133 (RMA type 12SR7)
1 Tube VT-134 (RMA type 12A6)

* Tube Set (for a transmitter)
Includes: 2 Tube VT-136 (RMA type 1625)
1 Tube VT-137 (RMA type 1626)
1 Tube VT-138 (RMA type 1629)

**  Tuning Shaft MC-215 6151

Test Set RC-54-A (for receiver testing). This is used with, but is not a part of, Radio Set
SCR-274-N. See Figure 33.

Test Set RC-55-A (for transmitter testing). This is used with, but is not a part of, Radio
Set SCR-274-N. See Figures 34 and 35.

* Variable, depending upon operating requirements.
** Cordage and Tuning Shaft are supplied in bulk.

*** Mountings and Racks with no letter suffix were not manufactured at the time of publi-
cation of this instruction book.

8 Reviged 25 July 1956
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9. INITIAL PROCEDURE

a.

b.

Preliminary Check

Check the supply of component units against
‘the list in Table 1, aided by the group photo-
graph in Figure 1 and, if necessary, by the
cording diagram, Figure 31. It is advisable
to make a visual inspection of each com-
ponent 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, examination of pin
plug assemblies for bent or otherwise un-
serviceable units, and other components.
Remove the dust covers which are attached
by means of snapslides. Proper fuses should
be in place in the modulator unit and re-
ceiver rack. Vacuum tubes should be in-
serted firmly in the sockets identified for
the particular type of tube. The type desig-
nations 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 attached.

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 mini-
mum number of man-hours of work in and
about the airplane. Trouble-shooting on in-
stalled radio equipment is difficult and
should be avoided. Where a considerable
amount of installation work is to be done, it
is recommended that a permanent bench test
installation be made, consisting of:

(1) 1 Test Set RC-54-A (for tests on receiv-
ing equipment). See Figure 33 for infor-
mation 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 trans-
mitting equipment). See Figures 34 and
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35 for information regarding the use of
this test set.

(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.

¢. A TEL.—B TEL. Switch

€.

f.

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 position, covered by a
screw cap. These switches are never operat-
ed when the receivers are remotely controll-
ed. If one of these switches is thrown to A
or B, the A-B switch on the control box cor-
responding to this receiver will not function
properly.

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” chan-
nel thereof. When the receiver controls are
split, as mentioned in Paragraph 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.

Sidetone Relay

A relay behind each receiver in Rack FT-
220-A operates with the transmitter keying
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 re-
ceiver so that reception on it will not be in-
terrupted during keying of one of the trans-
mitters. 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.

Resistor in Radio Control Box BC-451-A

The toggle switch, S-53 (Figure 27), inside
Radio ‘Control box BC-451-A, should be in
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the R-OUT position. This short-circuits a
510-ohm resistor in the microphone line. To
gain access to the toggle switch, use a screw-
driver to pry off the snap cap near the red
_ designation plate. The same screwdriver
may be used to check the position of the
toggle switeh. Radio Control 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.
Microphone T-17 will not operate satisfac-
torily with the resistor in the circuit.

g. Microphone Control

If the transmitters are to be controlled by
the button 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 Microphone T-17.

10. INSTALLATION

a. Antenna

The antenna will vary in length with the
airplane and frequency range employed.
The longest antenna will be approximately
50 feet and the shortest approximately 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 fuselage as possible. Trans-
verse antennas are to be avoided because of
the increased drag they cause and the pos-
sibility of failure due to icing. The exact
layout of the antenna is dictated by the
design of the airplane. The lead-in inside
the fuselage shall be kept as short as pos-
sible, especially the one to the transmitter.
Antenna Wire W-106-A provides the best
internal lead-in connector. When internal
antenna leads require support, 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.
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b. Location of Receivers and Transmitters

The radio set consists basically of a group
of three receivers and a group of two or
four transmitters, each group with its spe-
cial rack and mounting. This apparatus, to-
gether 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 transmitter. Allow enough clear-
ance 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 preceding paragraph, there is a modu-
lator 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
24-28 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 oper-
ator. The location of the receiver radio con-
trol 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 transmitter 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.

. Weights and Dimensions

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

. 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 (or -AM)
in order to eliminate circulating radio fre-
quency currents. The knurled nuts which
clamp the receivers and transmitters 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. Noisy receivers and reduced
antenna current from the transmitters will
result if this precaution is not observed.

. Vacuum Tubes

See that all tubes are securely in place in
their proper sockets and that the tube com-
partment covers are in place and locked
before the power is turned on. The follow-
ing 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 indi-
cated 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.

[11]
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g. Mounting of Recetvers 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 receivers and transmitters. Radio Re-
ceiver BC-453-A (or -B) (190-550 kc)
should be installed in the center compart-
ment of Rack FT-220-A. This will physical-
ly separate Radio Receivers BC-454-A (or
-B) (8.0-6.0 mec) and BC-455-A (or -B)
(6.0-9.1 me) and reduce electrical interfer-
ence 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 di-
ameter, 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 con-
denser 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-type supporting
insulators. The likelihood of this mechanical
damage increases with increased intricacy
of tuning shaft layout, since increased fric-
tion gives less “feel” of the stop points. In
this connection, it is well to observe the tun-
ing dial of the receiver control box or boxes
and not to tune beyond 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. Re-
duction in the shock-proofing of the units

Revised 5 Febrvary 1945
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and, at the same time, damage to the con-
nectors 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 equip-

ment. Safety - wire the snapslides which
lock the several units to their mountings.

Receiver Control Box Dial

Set each control box dial to correspond
with the dial of the receiver to which it is
connected. Each radio control box dial may
be adjusted to a predetermined position by
first loosening the knurled screw in the
center and then rotating the dial to the
desired reading. The knurled serew must
then be hand-tightened. Do not use pliers
for this operation. Control Panel
dial has identical means of chang-
ing the position of the dial.

Attachment of Plugs

To attach plugs, ‘‘feel” for the proper orien-
tation before using any considerable pres-
sure on the plugs. The locking rings must
be hand-tightened.

Special Notes to be Read in Connection with
the Cording Diagram, Figure 31

Interconnection of units can be accomplish-
ed 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 flexi-
ble conduit. Third, by the use of plugs and
individual wires without shielding. The
second and third methods shall be accom-
plished in accordance with Air Corps Speci-
fications 32300-A, 32310-A and other Air
Corps instructions, including wiring dia-
grams, 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 con.

nection with the cording diagram, Figure

31:

(1) Radio Control Box BC-473-A (or -B)
(for one receiver) and Radio Control
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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 relative location of the others is
immaterial, but unless otherwise indi-
cated by special instructions, install
them as shown in Figure 31.

(3) Coupling MC-211-A (right angle) may
be used as a link between Tuning Shaft
MC-215 and a receiver if necessary.
This coupling can be used within cer-
tain limits at the control-box end of the
tuning shaft but it should be omitted
altogether if a satisfactory installation
can be made without it.

(4) Plug PL-151 may be plugged into either
one of the side receptacles on the re-
ceiver racks.

(5) The ground leads should be as short as
possible.

(6) Use W-106-A Antenna Wire for anten-
na leads. Support on high quality cer-
amic insulators. All transmitter anten-
na leads must be carefully spaced away
from grounded surfaces, and the ends
of the wires must be bent in close to
the metal shells of the binding posts.
If any sharp wire ends are allowed to
project away from the binding post
surface, corona and spark breakdown
will occur, particularly at high altitude.
There may be occasions when the liai-
son transmitter frequency is very near
one of the command receiver listening
frequencies or when atmospherics are
exceptionally strong. Therefore, it is
recommended that an International Re-
sistance Company Type F-2, 5 mégohm,
2 watt, metallized resistor, or equal,
be connected between the antenna and
ground at some convenient point be-
tween the antenna binding posts on the
receivers and Antenna Relay Unit BC-
442-A (or -AM). This prevents the
building up of extremely high voltages
which might damage the antenna series
capacitor. This high shunt impedance
will have no perceptible effect on the
sensitivity of the receivers.

Revised 25 July 1956
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{7) Radio Transmitter BC-457-A, BC-45%-A
or BC-696-A may be installed here in-
stead of Radio Transmitter BC-459-A.
The 50 micromicrofarad series capaci-
tor, connected between posts C on An-
tenna Relay Unit BC-442-A, is supplied
for use when the antenna capacitance
is so large that a transmitter cannot be
properly tuned. The capacitor may be
connected in series with any one or all
of the transmitters as necessary. It
may not be necessary to use the anten-
na series capacitor with the lower-
frequency transmitters. If it is possible
to resonate the antenna circuit of a
transmitter without the use of the an-
tenna series capacitor, this should be
done in order to avoid increased circuit
losses.

(8) The antenna lead of Radio Receiver
BC-453-A (or -B) may be permanently
connected to a separate antenna for re-
ception of airways radio range signals.

. 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 strue-
ture in accordance with Air Corps instrue-
tions (Handbook of Instructions for Air-
plane Designers, Air Corps Specifications
32300-A, 32310-A, etc.). When the radio
shielding, filtering and bonding are proper-
ly accomplished, the radio frequency noise
voltage at the receiver end of the antenna
will not exceed 215 microvolts, 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 v of this
book and in Paragraphs 9 and 10 of Srkc-
TION II. The final adjustments to the equip-
ment prior to normal use are: (1) antenna
circuit alipnment of the reczivers and (2)
tuning up the transmitters. Before making
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these adjustments, read carefully SECTION
ITT, FUNCTIONING OF PARTS, and make cer-
tain that the functions of the controls are
thoroughly understood. All receivers and
transmitters should be connected, as indi-
cated in Figure 31, to the antenna through
Antenna Relay Unit BC-442-A (or -AM)
before making the following tuning ad-
justments.

. 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
controlling the first receiver to CW.

(2) Set the A TEL.—B TEL. switch of the
same control box section to A TEL.

(3) Connect a headset into any A TEL.
jack or into a corresponding interphone
jack box.

(4) Set the INCREASE OUTPUT knob for
maximum output.

(5) Rotate the TUNING knob until the dial
indicates the highest frequency. Do not
attempt to rotate the dial beyond the
boundary calibration marks.

(6) Align the antenna circuit for maximum
background noise, using the ALIGN IN-
PUT 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 align-
ment operation on all receivers for opti-
mum results, even though the improve-
ment may seem small.

. Transmitter Tuning Controls

There are three controls on the front of
each transmitter: (1) the frequency con-
trol knob in the lower right corner marked
FREQUENCY, (2) the antenna tuning in-
ductance control in the upper right sectior
marked ANT. INDUCTANCE and (3) the
coupling control in the middle left section
marked ANT. COUPLING. Each transmit-
ter is supplied with a special frequency
checking circuit which includes a plug-in
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ing the ANT. INDUCTANCE for max-
imum antenna current. (Maximum in-
ductance is in series with the antenna
when the contact button behind the
transparent window is in the extreme
right-hand position.) This adjustment
should be made with the ANT. COUP-
LING at a lower setting than that
which gives highest antenna current.

(10) Vary the ANT. COUPLING until the
maximum CW antenna current reading
is obtained on the r-f current indicator
on Antenna Relay Unit BC -442- A

Transmitters must be tuned up with the
emission switech 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
position, but the transmitter cannot be
properly modulated.

To tune up a transmitter:

(1) Set the calibrated dial to the desired
transmitting frequency.

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

(3) Operate the toggle switch on Antenna
Relay Unit BC-442-A to LOCAL.

(4) Set emission switch, S-50, on Radio
Control Box BC-451-A to CW.

(5) Set the TRANSMITTER SELECTION
switeh on Radio Control Box BC-451-A
to the number corresponding to the
rack position of the transmitter which
is being tuned.

(6) After making sure that neither the
microphone button nor the key is clos-
ed, operate the TRANS. POWER switch
to ON. Dynamotor DM-33-A should
start.

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

(8) Lock the “built-in” telegraph key on
top of Radio Control Box BC-451-A by
rotating it clockwise.

(9) Resonate the antenna circuit by adjust-
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crystal resonator. This crystal circuit
used for checking the frequency at or
point on the dial; it does not control tt
frequency. The frequencies of the crysta
supplied with the different transmitte:

are as follows:

— Radio Transmitter  Crystal Frequene

BC-696-A (3-4 me)
BC-457-A (4-5.3 me)
BC-458-A (5-7.3 me)
BC-459-A (7-9.1 mc)

3.5 me
4.6 me
6.2 mce
8.0 mc

d. Tuning the Transmitters

(switch 5-64 In the LOCAL position if
used). This setting must be carefully
made. If an Antenna Relay Unit BC-
442-AM or a late model of Antenna
Relay Unit BC-442-A is used, there is
no switch S-54 and the thermocouple
is connected directly to the current in-
dicator.

(11) Retrim the ANT. INDUCTANCE tun-
ing for maximum CW antenna current.

(12) 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 CW, and for
TONE it will be between the values for
CW and VOICE.

(13) 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 trans-
mitter and retrim the ANT. INDUC-
TANCE control on CW.

(14) Lock the three controls of each trans-
mitter 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
transmitter has been tuned in soft
pencil in the appropriate blank space
on the plate above the TRANSMITTER
SELECTION switch. Record the trans-
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e.

mitter data on the “write-in”" plate on
the front of each transmitter.

Transmitter Resonance Indicator

Tube V-53 (Tube VT-138) in each transmit-
ter is used as an indicator of resonance be-
tween the frequency calibration crystal and
the transmitting frequency. When a trans-
mitter is operated at or near the frequency
of the erystal in that transmitter, a dark
three-cornered shadow appears in the round
spot of green light on the screen of tube
V-53 (Tube VT-138). This shadow “opens”
as the transmitting frequency approaches
the frequency of the crystal; operation at
exact resonance with the crystal frequency
is indicated by a sharp maximum in the
width of this shadow. When properly cali-
brated, the transmitter carrier-frequency
output will be within + 0.05% of the fre-
quency indicated on the dial.

Calibrating the Transmitters

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

(1) Open the hinged cover (at top rear of
transmitter) to such an angle that the
reflection of the entire resonance indi-
cator screen of tube V-53 (Tube VT-
138) may be seen.

(2) Tune the transmitter to the lowest fre-
quency which will open the shadow on
the resonance indicator. (Spurious re-
sponses will sometimes be observed but
they are always higher than the nom-
inal frequency of the crystal; the low-
est response frequency can be most
easily found by approaching the cali-
bration point on the dial from the low
frequency direction.) The indicated dial
froquency should now correspond with
that of the crystal. If it does not, set
the dial exactly on the nominal fre-
quency of the crystal and trim the
master-oscillator ecapacitor to make it
so. This trimmer may be adjusted with
a small metal screwdriver inserted
through the hole, covered by snapslide
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H-52 (Figure 11), in the top of the
transmitter. A clockwise rotation of
this trimming control lowers the trans-
mitter frequency. Adjust the FRE-
QUENCY control again to make certain
that no “opening” of the resonance in-
dicator is observed for any indicated
dial frequency below the one corre-
sponding to the value shown on the
crystal holder. The calibration engrav-
ed on the frequency dial of the trans-
mitter 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 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 Con-
trol Box BC-450-A is shown in Figure
1, and the one and two-unit Radio Con-
trol Boxes BC-473-A (or -B) and BC-
496-A are shown in Figure 10. These
radio control boxes provide for control
in one location of all three receivers,
or for control in one location of two
receivers, and in another of the third
receiver. When the remote control box-
es are used, each receiver so controlled
must be equipped with an Adapter FT-
230-A.

(2) Each receiver radio control box con-
tains one, two or three of the following
groups of controls: (a) CW-OFF-MCW
switeh, (b) TUNING knob, (c¢) gain
control marked INCREASE OUTPUT
and (d) A-B switch. Each group of
controls is used to control one receiver
independently of the other .receivers.
Receiver control boxes of all types con-
tain 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 receiver. The signals
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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 inter-
phone switch to the corresponding po-
sition, set the CW-OFF-MCW switch to
MCW and tune in a radio range signal,
using the INCREASE OUTPUT control
to adjust the volume. If, at the same
time, the radio operator or observer is
given Radio Control Box BC-496-A,
connected to Radio Receivers 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 con-
trols of these two receivers may be
used to fade the signal from one, in or
out, with respect to the signal from the
other. Wheh two or more receiving fre-
quencies are to be guarded simultan-
eously, the receivers which are tuned
to these frequencies should be “opened
up” by advancing their gain controls.
If the pilot wishes to receive the sig-
nals being heard by the operator, he
must turn his interphone switch to the
position connected to the B TEL. out-
put circuit, and vice versa for the oper-
ator. When the radio set is operated by
one individual only, all receivers shall
be switched to A TEL. Other combina-

tions will suggest themselves in prac-

tice. In a single - place airplane, 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-
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MCW switch performs the functions
of: (1) battery power switch and (2) a
heterodyne oscillator switech (for the
reception of CW signals) in the receiv-
er which is controlled by that particu-
lar group. Remote tuning is accom-
plished for each receiver by Tuning

Shaft MC-215. Tuning dials on both the
receivers and the radio control boxes

are calibrated in kilocycles or mega-

cycles. The gain control (with knob
marked INCREASE OUTPUT) 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 receiv-
ers 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 im-
portant that the volume be kept well
below the maximum; this avoids over-
loading the receiver which would give
incorrect indications of the off-course
signals.

(4) Control Panel C570A/A or C570-
B/A is similar in operation to
the control boxes but does not
include the receiver headset
Jack or the A-B switch and the
gain control 4is marked VOLUME
instead of INCREASE OUTPUT,
Otherwise the functional des-
cription of the control boxes
applies to the penels also,

b. Local Operation of Receivers

(1) The accessories necessary for local con-
trol of the receivers are: (a) Adapter
FT-260-A which takes the place of
Adapter FT-230-A and supplies facili-
ties for control of vacuum tube heat-
ers, output volume and the CW oscilla-
tor, (b) Control Unit MC-237-A which
is a tuning crank and spline assembly
and attaches to the condenser drive
spline in the same manner as does the
flexible shaft used for remote tuning
and (c) Plug PL-192 which must be
inserted in the receiver rack instead of
Plug PL-152 which is used for remote
control.

¢. Operation of the Transmitters

Facilities are provided for the operation of

one, two, three or four transmitters as a

part of this radio set. Each transmitter is

preset on a particular frequency. Trans-
mission is possible on any of the preset
frequencies but on only one at a time. The
operator has a choice of TONE, CW and

VOICE types of emission on each of the

frequencies. All transmitter controls are

associated with Radio Control Box BC-

451-A. Assuming that the equipment has

Reviged 25 July 1956
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been installed, tested and tuned according
to instructions in previous parts of the
book, the operator need learn only the fol-
lowing few directions:

(1) Set the TRANSMITTER SELECTION
switch to the desired preset transmit-
ting frequency indicated on the write-
in plate.

(2) Set the emission switch to TONE, CW
or VOICE, as required.

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

(4) If on VOICE, press the press-to-talk
button on the microphone and talk
clearly and distinetly into the micro-
phone. In the VOICE position, the
transmitting dynamotor will not start
until the press-to-talk button has been
closed. Antenna current will be indi-
cated by the ammeter on Antenna Re-
lay Unit BC-442-A (or -AM) when-
ever the press-to-talk button is closed.
Sidetone should be heard distinetly
whenever transmitting.

NoTE: When transmitting voice with
a microphone which does not have a
keying switch, the equipment must be
switched between “receive” and “trans-
mit” by means of the built-in telegraph
key (K-56 in Figure 19) on Radio Con-
trol Box BC-451-A or by a remote
switch plugged into the KEY jack.

(5) The TRANS. POWER toggle switch
should be left ON throughout the flight
in order to avoid repetition of the 15
second warm-up time,

(6) To transmit on TONE or CW, turn the
emission switch to the appropriate po-
sition. Dynamotor DM-53-A will start
and continue 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 cur-
rent will be indicated by the ammeter
on Antenna Relay Unit BC-442-A (or
-AM). A tone of approximately 1000

Revised 25 July 19%%
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cycles per second should be heard while
transmitting on either TONE or CW.

(7) To reduce battery drain and to increase
dynamotor life, the emission selector
switch should be left on VOICE unless
continued use on TONE or CW is ex-
pected.

13. PRECAUTIONS

CAUTION: VOLTAGES GENERATED IN
THIS RADIO SET ARE DANGEROUS.
READ THE SAFETY NOTICE ON PAGE
v 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 functioning of the
circuit components (such as poor sensi-
tivity of the receivers and improper modu-
lation 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 trans-
mitters must be done with the emission
selector switch of Radio Control Box BC-
451-A on CW and that the ANT. TUNING
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 reson-
ance will often be found but it will be high-
er in frequency than the nominal frequency
of the crystal.

17
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d. Transmitter Keying

18

Do not key the transmitter with the con-
trols in the VOICE position with the built-
in key, an external key or the microphone
switch, because the dynamotor 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 dyna-
motor is constantly running, and the effect
of pressing the key is to operate relays
controlling the transmission of telegraph
signals (see Figure 24).

. Switching of Transmitters

Do not switeh 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).

Limit on Range of Antenna Tuning Control

Do not rotate the ANT. INDUCTANCE
control (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 arec.

Overloading of Dynamotors

Dynamotor DM-33-A has a continuous duty
as well as an intermittent duty rating (see
Table 18). Tt 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 keyed
for the ordinary transmission of messages.
The dynamotor high-voltage load current
in the TONE and VOICE positions is low
enough to be drawn continuously without
fear of damage to the equipment.

. Adjustment of R-F Coils in Recciver

Tuned coils in the r-f coil set in each re-
ceiver contain small iron cores which are
used to adjust each of these coils to a pre-
cise value of inductance. This is a labora-
tory adjustment and alterations in the set-
tings of any of these should not be attempt-
ed without proper equipment and authority.

T.0. 12R2-3SCR274-2
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The result may be mistracking of the r-f
circuits.

Adjustment of R-F Coils in Transmitter

The master-oscillator and power-amplifie

coils in the transmitters are also ad-
Jjusted to a predetermined value of indue-

tance at the factory by means of adjust-
able iron cores. The screw, E-58 in Figure
13, controlling 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 location
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 of the inductanee of
each of these coils, the screws are sealed
and the tops painted blue. Subsequent alter-
ation in the setting of these screws will af-
fect the calibration precision and the track-
ing of the two ganged tuned circuits of the
transmitter. The adjustment should be car-
ried out only under controlled laboratory
conditions.

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, generator system,
motors, or other equipment on the airplane,
have been reduced to a reasonable level.
Refer to Paragraph 10n.

. Limit on Range of Tuning Dials

The receivers and transmitters are cali-
brated directly on the tuning dials. Oper-
ators should be careful not to tune beyond
the normal end-frequencies in such a man-
ner as to strain the gears or capacitors.
End stops are provided, but if an unreas-
onable amount of force is applied, damage
can be done to the equipment.

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-50.
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SECTION III.
FUNCTIONING OF PARTS

14. RECEIVING EQUIPMENT

a. Radio Receivers BC-453-A (or -B),* BC-454-A
(or -B) and BC-455-A (or -B) with Dyna-
motor DM-32-4, Adapters FT-230-A and FT-
260-A and Racks FT-233-A, FT-277-A, FT-
220-A and FT-264-A.

(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 Fig-

*See Paragraph 14a(11) for diffevences between Radio
Receivers BC-453-A and BC-453-B, ete.

ADAPTER
FT 260-A

ures 37, 38 and 39 and each has the
same complement 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-A provides for installation of four
receivers. Figure 26 is a schematic dia-
gram 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 attachment to the primary source.

DYNAMOTOR
DM-32-A

l

\ CONTROL UNIT

MC-237-A

FI1GURE 2 — TYPICAL RADIO RECEIVER WITH ADAPTER FOR LoCAL CONTROL

(19]
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FUNCTIONING OF PARTS

The schematic circuit diagrams of Ra-
dio Receivers BC-453-B and BC-454-B
(with adapters and dynamotors) were
not included on this diagram because
all circuits connecting with the rack are
identical in all three units. For com-
pleteness, however, Figures 37, 38 and
39 show the schematic circuits and the
practical wiring diagrams of the three
receivers. Photographs of a typical re-
ceiver may be seen in Figures 2, 3 and 4.

(2) The radio frequency (r-f) part of these

radio receivers consists of the follow-
ing 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 capacitor C-4 (A,
B, C). The plate current of mixer tube
V-4 contains a frequency component
which is equal to the difference be-
tween the frequenecy of the applied
signal and that of the r-f oscillator
voltage.

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 con-
tains the r-f amplifier coils L.-2 and L-3.
7-5C contains L-4, L-5, R-3 and R-6 of
the r-f oscillator. L-1 of Z-5A, 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 adjustment at the factory, the iron
cores are sealed in position. A subse-
quent change in the setting of any of
these will upset the tracking of that
circuit.

(4) C-1 is a small fixed capacitor which

couples the antenna to the input tuned
circuit. The capacitances of C-1 and
(-2 are so designed that for any ca-
pacitive antenna it is possible to reson-
ate the antenna circuit by tuning C-2.

(5) C-39 (across L-2 in Radio Receiver

BC-453-A (or -B) only) serves to tune

T.0. No. 16-40SCR274-5
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L-2 to a frequency lower than 190 ke,
and by so doing, to increase the ampli-
fication of signals at the low frequency
end of the tuning range. This assists in
producing a reasonably uniform receiv-
er 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 dif-
ference is equal to the intermediate
frequency throughout the tuning range
of the receiver. L.-4 and L-5 are the
¢rid 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 tuning 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 drop the dynamotor volt-
age to the proper value for the r-f os-
cillator, but also acts as an r-f filter in
conjunction with C-10 to isolate this
circuit from others connected to the
high-voltage supply line. C-11 is a com-
pensating capacitor connected across
the r-f oscillator tuning capacitor to
reduce the frequency drift during the
first half hour of operation.

(7) The intermediate 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 amplifier tube and the V-6 (Tube
VT-131) second i-f amplifier tube, re-
spectively. 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 coup-
led. Z-1 which is representative of the
three coupling units consists of coils
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(8)

(9)

(10)

L-6 and L-7, fixed tuning capacitors
C-12 and C-14 and trimming tuning ca-
pacitors 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 Re-
ceiver 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 units “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 kilocyecles or more
away from resonance is little affected
by the position of these rods. The mag-
netic coupling between coils in Z-1, Z-2
and Z-3 of Radio Receiver BC-454-A
(or -B) is fixed.

There is but one tuned circuit in each
of the i-f coupling units of Radio Re-
ceiver 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 ex-
ample, C-14 in Z-1) to the following
vacuum tube input circuit. L-7, L-9 and
1.-11 act only as r-f chokes.

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-3R8 (reached through 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 screw-
driver with an insulated shank to ad-
just them. Figure 25 shows an external
view of each of the three types of i-f
coupling units.

The detector and audio frequency (a-f)
parts of these radio receivers consist of
a diode section of tube V-7 (Tube VT-

T.O0. No. 16-40SCR274-5
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133) acting as a detector, resistance
coupled to the input of tube V-8 (Tube
VT-134), and a 2.2 to 1 step-down out-
put transformer. C-24 is an r-f by-pass
capacitor and R-18 is the diode load re-
sistor 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-35, across the secondary,
in reducing the output of high audio
frequencies. The design of transformer
T-1 is such that the leakage reactance,
with the aid of C-31 and C-35, attenu-
ates frequencies above 3000 cycles per
second.

Radio Receivers BC-453-B, B(C-454-B
and BC-455-B are exactly like Radio
Receivers BC-453-A, BC-454-A and BC-
455-A except that the secondary wind-
ing of T-1 has a tap to which the out-
put wire may be connected, thereby
converting the sets for use with low
impedance (600 ohms) headsets. If it
1s desired to make this change, remove
the two wires on terminal 3, and con-
nect them to terminal 6.

(12) V-1 and V-2 are small neon lamps act-

(13)

ing to protect the equipment when ex-
ceptionally strong signals 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 in-
crease in current. In this manner, the
voltage is limited to 80 volts across L-1
and likewise across half of the primary
winding of T-1.

Gain or volume is manually controlled
by a 0-50,0600-ohm variable resistor lo-
cated in Radio Control Box BC-450-A.
(This mayv be R-25, R-26 or R-27, de-
pending upon which control section is
being considered.) The cathode circuits
of the r-f amplifier and first i-f ampli-
fier 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 in-
creases, and since the grids of these
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COVER REMOVED

AN

SIDE VIEW
/

N
ADAPTER FT-230-A

COVER REMOVED

AN

SIDE VIEW

N

ADAPTER FT-260-A

FIGURE 6 — ADAPTERS FT-230-A AND FT-260-A

tubes are at ground potential for direct
current; the grids become increasingly
negative with respect to the cathodes.
This results in a reduction of amplifi-
cation in each of the controlled tubes,
and in an overall reduction in the gain
of- the receiver by a factor exceeding
50,000 to 1 as R-25 reaches its max-
imum resistance. About 0.6 of a milli-
ampere of direct current is conducted
from the +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 approxi-
mately 30 volts even though the cath-
ode current is negligible. From this, it
may be seen that R-10 acts to make the
control voltage developed across R-25
less dependent upon the cathode cur-
rent 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-121)
are returned to ground through a com-
mon 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 pre-

[25]

(15)

vent 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 oper-
ative only on signals so strong that
they would otherwise overload the re-
ceiver. 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 potential, the gain of
these tubes will be reduced to the point
where overload in these stages is pre-
vented. 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 sig-
nals stronger than 100 microvolts (and
up to 2 volts). Mannal gain control
resistor =25 (marked INCREASFE
VOLUME) should alirays be adjusted
toa calwe siuclh that the receirer ontput
is well below the maxrimum, to «aroid
spurions effects swch as an apparent
rerersal of conrse on the atrirays radio
range stgnals.,

Current from the primary source en-
ters Rack FT-220-A at J-24 (Figure
26), passes through fuse F-1 (or F-2
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FIGURE 7TA -— RACK FT-220-A AND MoOUNTING FT-221-A, FRONT VIEW
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(COVER FOR F-3)

i
{
~

FFIGURE 7B — RaCK FT-220-A AND MOUNTING FT-221-A, REAR VIEW
wiTH COVER OF RACK REMOVED
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or F-3) to switch S-2 (or S-4 or S-6) (20) The plates of all tubes connect either

in Radio Control Box BC-450-A, back
to the rack and thence to the +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 cir-
cuits. The negative side of the dyna-
motor and of the primary source is
grounded. The dynamotor frame, re-
ceiver chassis, framework of the rack,
all covers and shielding are carefully
bonded to insure good ground connec-
tions. When local control of the receiv-
ers is required, it is necessary only to
replace Adapter FT-230-A with Adap-
ter F'T-260-A, which contains the equiv-
alent of S-2 and R-25, and to insert
Plug PL-192 in J-21 (or J-22 or J-23)
of the receiver rack. The operation of
all controls may then be accomplished
locallv. Control Unit MC-237-A, when
substituted for the flexible shaft, per-
mits local tuning of the receiver.

(16) The cathode of detector-CW oscillator

tube V-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 meg-
ohms, 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 junec-
tion of a voltage divider, formed by R-
22 and R-23 across the high-voltage
side of the dynamotor. Resistor R-R,
with capacitors C-TA and C-16A4, act as
a filter to isolate r-f and i-f tube screen
circuits. The sereen grid of audio ampli-
fier tube V-8 connects to the high volt-
age filtered plate supply line.

(19) The suppressor-grids of tubes V-3, V-5

and V-6 are connceted to their respec-
tive eathodes at the tube sockets.

[27]

directly or through decoupling resistors
to the high-voltage dynamotor line.
R-7 with C-6A and R-13 with C-20C act
as r-f filters. C-10 is the fixed series
capacitance in the r-f oscillator circuit
and with R-6 it serves, incidentally, 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 prop-
er 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.” “Motor-
boating” results when two circuits are
coupled by a common impedance, 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 tun-
ing capacitors. 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 receiver, C-33 is a 3 mmf
capacitor outwardly resembling 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 ampli-
tude of oscillation in the CW oscillator
and the capacitance of C-33 are design-
ed to produce the correct heterodyne
voltage at the control grid of the sec-
ond i-f amplifier for reception of C'W
signals. A connection at the junction of
R-15 and R-17 goes to a contact on
switech S-2. The MCW position of S-2
connects this line to ground, thus cut-
ting off the CW oscillator plate supply.
In the CW position, the ground is re-
moved, and normal plate supply for the
CW oscillator is obtained from the
dvnamotor through dropping resistors
R-16, R-17 and R-15.



T.O. No. 16-40SCR274-5

SNOLLOANNOD LAdLAQ SFATANAY A0 WVIDVI( TYNOILLONMAY — 8 J¥NOI

LINN HOLVINQOW Ol

TOHINOD AVI3Y

+— 3INOL3AIS

——

V-0Sv-08 X08 10O¥INOO Olavy

\ _ 1NOY4 NO ¥v3IN NO - ,
| SYOVP 13SAVIH _ SHOVM 13SAVIH SYOVP 13SAV3IH |
N S :
_ e ol-p 6-r 8-t > . TL-r  91r s-r bir > gi-r 2ep
| 7L 1ALy ‘9318 “T3L VY h 9318 731V 1308 3LV C73aLe 3L v
| : N . |
_ ﬁ h v w ﬁ ; | ‘g-ccb-08 aNV
* = % = ; g-vSt-08'8-€Sp -08
‘ + . . k ’\ é * e \ ] Su3AIFOIY 01avH NO
_ _ AINO  Q3dIAONd S
% _ ﬁ_-h NO 9 TYNIWY3L
1 o _ '
| | I
| ] ) !
| &° ' _¢ @ ! o mLv v _ g H % m% % @ ﬂ °v Al _
! + 5 | , L1 »ozmmm _
‘ -5 €-s I-s ‘ 6-S 8-s) L-S P ; |
| 0 ~ R | ]
‘ q _ -1
t | ‘ -
|
| | _ I
_ : Hmm.x | 310N 338
‘ ; SRR
] )
_ _ ‘ -1
' | _
| | o ||
mﬁmg ON 338
| _ e
_ ﬂ e
! | 7 1-1
1
_ v-022-14 XOvy SH3AIZ03Y¥ 0IAVY

- -

(28]



FUNCTIONING OF PARTS 7.0, 12R2-3SCR274=2

Pars. 14-15

(22) The audio trequency filter circuit in the except for the calibration markings on

high-voltage supply consists of C-16B,
a 0.22 microfarad foil-paper capacitor;
C-32, a 5-microfarad electrolytic capaci-
tor; and L-15, a 3-henry choke. This
circuit suppresses all but a negligible
audio frequenhcy 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 capaciter
which is connected across the dyna-
motor low-voltage brushes as an addi-
tional suppressor of r-f disturbances.)

(24) 1.-14 is an r-f choke designed to prevent

r-f disturbances of any type from get-
ting out of the receiver onto the pri-
mary source line where it might radi-
ate 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 junec-
tion box for essential interconnections
and (3) it contains a “sidetone-receiver
output” relay, an A TEL.—B TEL. tog-
gle 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 Mod-
ulator Unit BC-456-A* connects to J-6
or J-7.

the dials, each section of these radio
control boxes is like every other sec-

tion. Each section is used independentiy
to tune and control one receiv-

er. Radio Control Panel Cj?OA/A
or C570B/A 1is eimilar in func-
tfon but does not include A-B
switch or headset Jjacks, A prac-
tical wiring diagram of this
Control Panel is shown in Fig-
ure 26.

Radio Control Panel C570A/A or
CS?OB/A does not require plugs
or cords as the attached wires
connect directly to the termin-
al boards in the installations,

(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-
dyne oscillator in that receiver. With
S-2 on CW the heterodyne oscillator
is used for the reception of unmodu-
lated signals. R-25 is a 0-50,000-ohm
(variable) gain control-resistor in the
r-f and first i-f amplifier cathode ecir-
cuits. S-1 is a three-position switch
which isolates the receiver output or
connects it to either of the headset
lines A and B. Figure 8 is a functional
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 con-
nected thereto is connected to line A.
providing that switch S-7 on Rack FT-
220-A is in the center position. S-1

b. Radio Control Boxes BC-473-4 (or -B). BC-
496-4 and BC-150-4
(1) Radio Control Box BC-450-A provides

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

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 receiv-

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 list-
ening channels which may be reduced
to one when the occasion demands.

ers, respectively. They are shown in
Figure 10. Practical wiring diagrams
for the three units are shown in Fig-
ure 45. Electrically and mechanically,
#See Paragraph 15d for difference between Modulator
Units BC-45G-A and BC-456-B.
“*Rack FT-276- was not manufactured at the time of
publication of this instruction book.

15. TRANSMITTING EQUIPMENT
a. Radio Transmitters BC-157-4. BC-158-A. BC-
459-4 and BC-696-A with Racks FT.231-A.
FT-226-4. FT-276-** and FT-331-4
(1) Four transmitters are available for use
as parts of Radio Set SCR-274-N. Any
one of these transmitters may be in-

Revised 25 July 1956 291
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FIGURE 9C—RADIO CONTROL PANEL C-570A/A or C-5T0B/A, FRONT VIEW

B-79 0-60 O-5%9

FIGURE 9D—RADIO CONTROL PANEL C-570A ‘A or C-570B/A, REAR VIEW
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FUNCTIONING OF

PARTS

T.0. 12R2-3SCR274-2

FIGURE 10 — LEFT, RADI0O CONTROL BoX BC-496-A (FOR Two RECEIVERS; RIGHT, Rapio CONTROL
Box BC-473-A (0R -B) (FOR ONE RECEIVER)

(2)

stalled on Rack FT-234-A, any two on
Rack FT-226-A, any three on Rack FT-
276-** or ail four on Rack FT-331-A.
Each of the transmitters contains a
separate set of master-oscillator, r-f-
power-amplifier and resonance indicat-
or tubes with their associated circuits.
However, each transmitter obtains its
d-c high voltage from a common Dyna-
motor DM-33-A and the proper modu-
lating voltages from a common Modu-
lator Unit BC-456-A (or -B)*. The
necessary remote controls are provided
by a common Radio Control Box BC-

451-A.
Figure 27 shows the schematic cir-

cuit diagram of a typical transmitter.
Schematically, the four units are alike
although they differ in the inductance
and capacitance values in the r-f cir-
cuits and in the values of R-70 and
R-73 which are associated with reson-
ance indicator tube V-53 (Tube VT-
138). Figure 47 shows practical wiring
diagrams of the four transmitters.
Syvmbol numbers and terminal numbers

The difference between Modulator Units BC-456-A and
BC-1456-B ix deseribed in Paragraph 15d.

Revised 25 July 1956

(3)

(4)

shown on this drawing corresponds
with those on the schematic circuit
diagram of Figure 27.

Tube V-53 (Tube VT-138) is the reson-
ance indicator, and tube V-54 (Tube
VT-137) is the master oscillator. Tubes
V-55 and V-56 (both Tube VT-136)
are r-f power amplifiers connected in
parallel. The electrical characteristic
ratings of each of these tubes are giv-
en in Table 16.

T-53A 1is the master - oscillator coil
which is tuned by capacitor (-63. Fix-
ed capacitor and trimmer C-60 and
compensating capacitor C-68 are con-
nected in parallel with C-63. R-72 and
C-59 are the grid-leak and grid capaci-
tor elements of the master-oscillator
circuit. T-53B bifilar winding
wound with the master-oscillator coil,
from the ground to the cathode tap, in
order that variations of cathode-to-
heater capacitance within the tube
will not affect the frequency of oscil-
lation. It is essentially an r-f choke.
The plate of tube V-54 (VT-137) is

Is &

31



Par. 15

T.O. No. 16-40SCR274-5

E-52

H-52

RADIO SET SCR-274-N

A-52

A-51

A-50

N-51

0-53

FIGURE 11 — TyYPICAL RADIO TRANSMITTER

grounded for r-f by capacitor C-58A,
hence the plate is essentially connected
to the ground end of T-53A. The cath-
ode 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 amplifier tubes and (b)
it provides a neutralizing voltage
which is applied to the high voltage
side of C-65 through the fixed neutral-
izing capacitor C-62. R-68 is a filter
resistor which, with the aid of C-58A.
isolates the plate circuit of tube V-54

[:

D)

2]

(Tube VT-137) from other r-f circuits.
C-61 and C-58C are r-f by-pass capaci-
tors designed to keep the low side of
T-53B and the tapped point of T-53C
at ground potential for radio fre-
quency. R-74 is a resistor in the grid
circuit of the r-f power amplifier tubes.
Grid current in these tubes (which in-
creases 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
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T-54 vT-55 T-53 vV-54
E-6l (A,B) (VT-136) A-55 (AB,C) (vT-137)

Vi e

V-56 60 V-53
RL-51 (VT-136) (vT-138)

m
o
N
O

0-53 0-51 0-54 E-59

FIGURE 13 — TYPICAL RADI0 TRANSMITTER, TopP VIEW, SHIELD REMOVED
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FIGURE 14 - TypicAL RADIO TRANSMITTER, BortoM VIEwW, COVER REMOVED
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FUNCTIONING OF PARTS

(5)

(6)

grid current increases. The high - volt-
age side of R-74 is connected to ter-
minal 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 meas-
ured.

The two r-f power amplifier Tubes
VT-136 are connected in parallel (ex-
cept for an isolation of the two plates
by separate parasitic suppressors RL-
50 and RIL-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 con-
trolled from the front of the radio
transmitter by the ANT. COUPLING
knob. L-52 is a continuously adjusta-
ble inductor in the antenna circuit;
its inductance is adjusted from the
front of the radio transmitter by the
ANT. INDUCTANCE knob. This is
the only antenna tuning control.

Y-50 is a piezo-electric erystal mount-
ed 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 fre-
quency, may be substituted for the
crystal normally supplied. The electri-
cal circuits associated with tube V-53
(Tube VT-138) are such that any crys-
tal whose nominal frequency falls
within the range of the radio transmit-
ter 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 - oscil-

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

(35]

(7)

Par. 15

lator.) R-F voltage at this tap is ap-
plied through R-73 to Y-50 and to the
grid of tube V-53. This tube acts as a
grid circuit detector whose plate cur-
rent increases as its grid voltage be-
comes more positive. When the crystal
and master-oscillator frequencies dif-
fer appreciably, the impedance of the
crystal is negligible as compared with
the resistance of R-73, and practically
all of the r-f voltage from T-53A ap-
pears across R-73. As the master - os-
cillator 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-T73.
The resulting plate current flowing
through R-69 produces a difference 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 frequen-
cies are exactly equal since this is the
condition where the crystal impedance
is highest and, therefore, the r-f volt-
age 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-53 and C-58B is an r-f by-pass capa-
citor connected to the plate of that
tube.

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 sef
for that transmitter and TRANS.
POWER switch S-51 in the same box
is ON. (The transmitters are number-
ed from left to right in Racks FT-
226-A, FT-276-* and FT-331-A. These
numbers 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-75, a 51,000-ohm re-
sistor in the cathode-to-ground circuit
of the r-f power amplifier tubes. Plate
and screen voltages are constantly sup-
plied to power amplifier tubes V-55 and
V-56 (both Tube VT-136) in all trans-
mitters, but only one transmitter,
whose R-75 is short-circuited, is oper-
ative. The bias voltage developed
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FIGURE 17A — RACK FT-331-A AND MOUNTING I"'T-332-A, FRONT VIEW

FIGURE 17B — RACK FT-331-A AND MOUNTING FT-332-A, REAR ViEwW
wiTH COVER OF RACK REMOVED

[38]



T.O. No. 16-40SCR274.5

FI1GURE 18 — LEFT, RACK FT-226-A (FOR Tw0 TRANSMITTERS) ;
RiGHT, RACK FT-234-A (For ONE TRANSMITTER)

across R-75, when it is not short-
circuited, is sufficient to reduce the

b. Radio Control Box BC-151-A

(1) Radio Control Box BC-451-A contains a
plate and sereen current to nearly zero. ‘s . o .
. .. . three-position switeh S-50 which con-
There is no excitation on the grids of . ..
the power amplifier tubes except in trols the circuits determining the type
. ) D of emission, a four-position switch S-52
the one transmitter selected. because . . ..
the plate supply to the mast il which controls the circuits determining
tor tlube \}—5ré)1p(y’l‘ube VT_lgi)eI;-OS]C ‘ai the choice of transmitter, microphone
only for that unit § closec jack J-65, external key jack J-66, built-
‘ ’ in key KK-56, a microphone series resis-
(8) Relay K-54 transfers the high poten- tor R-66 (shunted by a switch S-53)
tial end of the antenna tuning inductor and toggle switeh, S-51, in the line
L-52 from ground to the antenna bind- direct from the primary source. This
ing post. box contains receptacle J-55 for con-
(9) The vacuum tube heater circuits are nec‘,tl%n) to- Modulator Unit BC-456-A
connected In series-parallel and re- (or -B).
main energized as long as TRANS. (2) Microphone jack J-65 is constructed in

(10)

POWER Switch S-51 is ON. The ar-
rangement may be seen best in Fig-
ure 15.

Racks FT-234-A, FT-226-A, FT-276-*
and FT-331-A each contain two ground
binding posts and ecircuits intercon-
necting Modulator Unit BC-456-A (or
-B) with the transmitters and with
Antenna Relay Unit BC-442-A.

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, respec-
tively, as far as it will go by hand. In
the counter-clockwise position, the
sleeve is grounded and the “push-to-
talk” button 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 clos-

“Mountings and racks with no letter suffix were not manu-
factured at the time of publication of this instruction book.
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N-52 E-64
TRANGMITTER
SELECTION

F1GURE 19A — Rapio CoNTROL Box BC-451-A,

(3)

FrRONT VIEW

ed, and the pressing of the built-in
kev, external kev or throttle switch
will perform the functions of the
“press-to-talk” button.

Although S-52 on Radio Control Box

Ficure 19B
Rear VIEw wITH COVER REMOVED

RADIO SET SCR-274-N

H-58

RaDpIo CONTROL Box BC-451-A,

essary to add a junction box into which
the cord from Modulator Unit BC-
456-A (or -B) connects with two iden-
tical cords, one going to each of the
racks.

BC-451-A is a four-position switch de-
signed to select one of four transmit-
ters, only position 1 is used with Rack
FT-234-A. Positions 1 and 2 are used

c. Modulator Unit BC-456-4 with Dynamotor
DM-33-A

(1) Modulator Unit BC-456-A contains

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 ter-
minals & and 9 on receptacle J-59 to
terminals 6 and 7. It will then be nec-

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

[40]

tone oscillator tube V-50 (Tube VT-
135), speech-amplifying and modulator
tube V-51 (Tube VT-136), 150-volt
voltage regulator tube V-52 (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 transmitters. Dynamotor DM-
33-A, mounted on the modulator unit,
supplies d-c¢ high voltage requirements
of the transmitters and the modulator
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FUNCTIONING OF PARTS

(2)

(3)

(4)

unit. A schematic circuit diagram is
shown in Figure 27.

Tube V-50 (Tube VT-135) is the tone
oscillator 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 volt-
age divider across the high-voltage
dynamotor supply line; they deter-
mine 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 MCW, this wind-
ing has a sidetone 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 modu-
lator 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.

T-51 is 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 transmitting
on VOICE is sufficient to produce
85 average modulation with from
1.2 to 1.7 volts rms input. Circuit ele-
ments throughout the voice modula-
tion circuits have been designed on the
basis of the maximum output from an
average microphone T-17. The direct
current through microphone T-17 is
approximately 62 milliamperes (as-
suming that R-66 is short-circuited by
S-53 in Radio Control Box BC-451-A).
Switch S-53 is opened only when using
microphones not now supplied to the
United States Army Air Corps.

The screen grid supply to the modu-
lator tube V-51 (Tube VT-136) is ob-

T.O. No. 16-40SCR274-5
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(5)

(6)

(7)

Par. 15

tained 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 cathode cir-
cuit of modulator tube V-51 (Tube
VT-136). While transmitting TONE
or VOICE, the junction of these re-
sistors 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, pro-
ducing a bias which reduces the plate
current of V-51 to less than 1 milliam-
pere. 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 mod-
ulator tube is not required.

T-52 (A, B, C) is the modulation
transformer, the primary winding of
which is in the plate circuit of modu-
lator 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 mod-
ulating voltages. The latter is in series
with the high voltage screen-grid sup-
ply to r-f power amplifier tubes V-55
and V-56 (both Tube VT-136) in the
transmitters. R-62 is a load resistor
designed to keep the load impedance of
tetrode modulator tube V-51 (Tube
VT-136) reasonably constant. R-63 is
a series voltage dropping resistor in
the screen-grid circuit of the r-f power
amplifier tubes.

Tube V-52 (Tube VT-139) is a gas-
eous voltage-regulator tube designed
to maintain the d-c¢ voltage 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 am-
plifier in the TONE and VOICE posi-
tions. C-56A, across the voltage regu-
lator tube, acts as an a-f by-pass capa-
citor.

R-64 and R-65 together act as a
voltage-divider for the master - oscil-
lator d-¢ plate supply.
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FUNCTIONING OF PARTS

(3)

(9)

F-50 and L-50 are a fuse and r-f choke,
respectively, 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 simi-
lar operation by the throttle switch
or special switch) in the VOICE posi-
tion. 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 dynamotor 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, external key, micro-
phone button or the throttle switch is
closed. Relay K-51 closes the sidetone
circuits from the TONE or VOICE
sidetone windings to the emission
switch, S-50. (The setting of S-50 de-
termines which of these circuits is
connected to the headsets.) The coils
of K-51 and K-52 are in parallel and
the relays operate together.

R-50 is a 42-ohm resistor connected
across the heater terminals of tube
V-50 (Tube VT-135) so that the heat-
er of this tube can be connected in
series with the heater of tube V-51
(Tube VT-136) across the 28-volt pri-
mary source. The heater current is 0.45
ampere.

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

eor tl
REAR VIEW

~~C-69

“+E-66

FRONT VIEW
WITH MOUNTING FT-229 -A

IF1IGURE 23 -
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Par. 15

Dynamotor DM-33-A generates the
high voltage d-¢ for the transmitting
equipment. Connections 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 vi-
bration of the units. The motor is
compound wound. (-50, across the
motor brush terminals, attenuates r-f
disturbances set up at the brushes.
C-53 is a filter capacitor, across the
28-volt line to the motor, performing
a function similar to C-50.

Dynamotor DM-33-A has a continuous
duty and an intermittent duty rating
which may be found in Table 18.

The four cords entering the Modulator
Unit BC-456-A are the primary source
voltage at J-53, 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 con-
nections to Rack FT-220-A (or other
radio receiver racks) at J-52. The last
of these connections is not essential
to the operation of the transmitting
equipment; it exists to control the
three relays in Rack FT-220-A and to
complete the sidetone circuit from the
modulator unit to the headset lines
in Rack FT-220-A and Radio Control
Box BC-450-A.

NOTE: In Antenna Relay Unit BC-442-AM, parts
C-69, E-65, E-66, E-67A, E-67B and the end plates
supporting them are deleted.

INTERIOR VIEW

ANTENNA RELAY UNIT BC-442-A, FRONT VIEW, AND REAR VIEWS

Revised 5 February 1945
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d.

Revised 5 February 1945

Modulator Unit BC-156-B

Modulator Unit BC-456-B is exactly like
Modulator Unit BC-456-A except that the
sidetone windings on T-50 and T-52 have
an additional tap to which the sidetone
leads may be connected if the radio equip-
ment is to be used with low impedance
headsets.

Antenna Relay Unit BC-442-A4

(1) Antenna Relay Unit BC-442-A con-
sists of an antenna switching relay
K-55 designed to switch a single an-
tenna either to the radio transmitters
or to the receivers of this equipment.
This relay is operated simultaneously
with the high-voltage keying relay in
Modulator Unit BC-456-A (or -B). In
addition to switching the antenna, re-
lay K-55 connects to ground the an-
tenna 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 connected to a thermocouple TC-50.
Switch S-54 has two positions, LOCAL
and REMOTE, and it connects the out-
put of thermocouple TC-50 to meter

(46]

RADIO SET SCR-274-N

M-50. A schematic circuit diagram is
shown in Figure 27.

(2) C-69 is a high voltage capacitor of 50
micromicrofarads capacity. This ca-
pacitor was formerly supplied with all
Antenna Relays BC-442. Since this
capacitor is not required in fighter air-
craft installations, or with any of the
radio transmitters except Radio Trans-
mitter BC-459-A, these capacitors will
be packed only with Radio Transmitter
BC-459-A, instead of with Antenna
Relays BC-442. Capacitor C-69 is to
be installed in Antenna Relay BC-442
when Radio Transmitter BC-459-A is
required. (See fig. 23.)

f. Antenna Relay Unit BC-442-AM

This is a modified version of Antenna Re-
lay Unit BC-442-A intended for use where
the assigned frequencies are below 7.0
megacycles or where the antenna is very
small so that the antenna series capacitor
C-69 is not needed. This capacitor with its
mountings, bending posts, and supporting
end plates is not included in this unit.
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Pars. 16-17-18

RADIO SET SCR-274-N

SECTION 1V
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 opera-
tion on the scheduled frequencies.

(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 tun-
ing through the entire band. All re-
ceivers except the one being tested
should be turned off.

(3) Check the input alignment of each re-
ceiver by readjusting knob E-9 for
maximum receiver output while listen-
ing to a weak signal.

(4) Advance each INCREASE OUTPUT
control tp maximum and listen for
electrical noise produced by each re-
ceiver 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 elec-
trical noises produced by the engine
ignition system, 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 ob-
tained 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.

(48]

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.

17. SERVICE INSPECTION

A detailed inspection of the equipment should be
made at periods set up by the Army Air Forces
for inspection and overhaul of the airplane. The
following points should be covered in addition to
those which experience and local conditions in-
dicate to be necessary 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 measurements.

18. ISOLLATION OF FAULTY UNITS
a. Preliminary Check

During the preceding operating checks on
the equipment, if any receiver or trans-
mitter fails to perform in a normal manner,
proceed as follows to discover the faulty
part of the equipment.

LOOK FOR SIMPLE CAUSES OF FAIL-
URE FIRST

Check to see that (1) all switches are in
their proper positions, (2) all plugs are
attached and all cords appear to be in good
condition, (3) battery voltage is satisfac-
tory, (4) dynamotors operate properly,
(5) antenna is in good condition and prop-

. erly connected and (6) ground connections
are properly made to the receiver and
transmitter racks.

b. Substitution Methods

After making the foregoing checks, if im-
proper operation is still present, procced
to isolate it by substituting units known
to be in operating condition for those
whose operation is in doubt. For example,
if onc of the receivers does not operate



MAINTENANCE

properly while the other two are normal,
interchange Plugs PL-152 connecting the
receivers to their respective control units,
and see whether the fault is in the receiver
or in the control unit. In like manner, prop-
er operation of one transmitter but ab-
normal operation of another indicates a
fault in that transmitter or its control cir-
cuit; proper operation of one transmitter
is sufficient evidence that the modulator
and power supply circuits are in good con-
dition. Interchange the two transmitters
on the rack to determine whether the fault
is in the control circuits, rack connections
or in the transmitter itself. If neither trans-
mitter performs properly, it is quite pos-
sible 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.

T.O. No. 16-40SCR274-5
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rearmost screws along the top edge of
the tie strap on each side of the chas-
sis) 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 squarely so as not to
damage the pin plugs.

b. Location of Faults in the Receiving Equip-
ment

19. SERVICING FAULTY RECEIVERS

. . One or both of the following methods may
a. Disassembly of such Parts as May be Required

for Servicing Faulty Receivers
(1) Receiver from Rack

Disconnect the antenna lead from the
receiver antenna binding post, remove
the safety wires and unscrew 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.

(8) R-F Coil Set Assembly

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) Receiver Outer Shield

First unfasten the four dynamotor
snapslides and lift out the dynamotor.
Remove the eight bright screws (four

[49]

be used 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 systemat-
ic measurement of the voltages at each
of the tube terminals listed in Table 9
will determine which of the d-e cir-
cuits, if any, is defective. This meas-
urement 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 continuity
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 milli-
watts (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
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(3)

other receivers 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 systematically applying a
signal generator to the points indicat-
ed, the stage in which the fault lies
may be quickly determined. Specific
instructions follow: Note the general
precautions to observe in the applica-
tion of Table 6. This table is meant
merely as a guide, and departures of
2 to 1 from these figures do not neces-
sarily indicate a fault. Even though the
antenna trimmer was adjusted when
using Test Set RC-54-A, it must he
readjusted when the receiver is in-
stalled in the airplane due to the effect
of different antenna characteristics.

FEquipment Required for Test

(¢) A standard signal generator which
covers the tuning range of the receiv-
ers and which may be modulated 307
at 400 cps.

() An output meter of the copper ox-
ide rectifier type such as “Output Met-
er Weston Model 571 Type 3A,” part of
Test Set I-56-A, or a vacuum tube volt-
meter.

(¢) A resistor of such value that when
combined with the headset and the
voltage measuring instrument 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.

(e) A crystal - controlled frequency
standard for accurately determining
test frequencies. (The variable portion
of the alignment tuning capacitors in
this equipment is so small that unless
the signal generator frequency is pre-
cise it may not be possible to find a
resonant point within the range of the
aligning capacitor.) The receiver may
be connected to this equipment in any
position for convenient inspection and
adjustment. In place of this special
equipment, a bench test of a receiver

[50]
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may be made by connecting the posi-
tive 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 indi-
cated in Table 9. The headset, output
meter and load resistor may be con-
nected 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
frequency and normal sensitivity val-
ues for all receivers.

Test Procedure

(a) Connect the ground lead from the
signal generator 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 together (twisted).

(D) 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 calibrat-
ed value and set the CW-OFF-MCW
switch to the MCW position and turn
the INCREASE OUTPUT control to
maximum.

(¢) Vary the signal generator fre-
quency through the indicated receiver
frequency and far enough on either
side to avoid errors in signal generator
frequency calibration. Use a headset in
the receiver output circuit. If a 400
cycle output is heard, retune the signal
generator through this frequency.
Keep the signal generator output ad-
justed for a receiver output of not
more than 10 milliwatts while adjust-
ing the signal generator frequency and
the ALIGN INPUT knob for maximum
receiver output. The receiver sensitiv-
ity for MCW operation may be consid-
ered satisfactory, providing the r-f in-
put required to produce 10 milliwatts
output does not exceed twice the tabu-
lated value (See Table 6) and any seri-
ous defect apparent in MCW operation
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must be found elsewhere. If the MCW
sensitivity is satisfactory, check the
sensitivity with the CW - OFF - MCW
switch on the CW position. Consider
the CW sensitivity satisfactory 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) If the receiver sensitivity on the
MCW is abnormally low when meas-
ured at the antenna post, determine
whether the fault lies ahead of, within,
or following the mixer stage by check-
ing the sensitivity at the grid (top
cap) of mixer tube V-4 (Tube VT-
132). Do not remove the grid clip.

(¢) Set the signal generator modula-
tion to 307 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. If three or four times
the number of microvolts indicated 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 maximum 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
considerably greater than normal is
required of the mixer grid, the fault
lies in the i-f amplifier or in the hex-
ode 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 bot-
tom) for connection to the signal gen-
erator. Determine the r-f input re-
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quired for a receiver output of 10

milliwatts.

(g) If this test shows faulty sensi-
tivity, 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 indi-
cates trouble between this point and
the audio output circuit. The signal
generator is not useful beyond the sec-
ond i-f grid.

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

(7) After the fault has been removed,

Par. 19%.

\

recheck the CW operation at the inter- -

mediate frequency with the signal gen-
erator (unmodulated) connected to the
mixer grid (top cap). Determine
whether the r-f input required to pro-
duce 10 milliwatts audio output is less
than one-half the tabulated value. The
signal generator frequency which pro-
duces zero beat on CW should agree
closely with the frequency required to
produce maximum MCW output.

(7) An ohmmeter, part of Test Set
I-56-A, is the only equipment neces-
sary to locate faults in the radio con-
trol boxes, dynamotors, racks and
adapters. Refer to the schematic dia-
gram of these units, Figure 26, for the
circuits of this equipment.

¢. Alignment of Receiver R-F and I-F Circuits

NOTICE:— THIS OPERATION SHOULD
NOT BE ATTEMPTED WITHOUT PROP-
ER EQUIPMENT AND AUTHORITY.

If the sensitivity of a receiver is found to
be low, and the tubes, dynamotor and cir-
cuit elements are normal, it may be neces-
sary to realign the r-f and i-f amplifiers.
The test equipment required is the same as
indicated in Paragraph 19b(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 tough coating
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of lacquer. The maximum diameter of the
shank and width of blade must not exceed
5732 inch. Insulation is required to avoid
accidental short-circuits on resistors R-11
and R-18 while aligning the secondary cir-
cuits of the i-f coupling units in Radio Re-
ceivers BC-453-A (or -B) and BC-454-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 or diode input) cir-
cuit. 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 coupling unit in Radio
Receiver BC-453-A (or -B). These rods con-
trol the coupling between the input 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 readjust-
ment, 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 rota-
tion increases the capacitance. Uniform
practice in this operation is desirable.

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

Settings of cross-marks on
padding capacitors as seen
from front of receiver

Radio Receiver C-4F G-4G
BC-453-A (or -B), 190 - 550 ke Min. | Half —}-
BC-454-A (or -B), 3- 6mc Half — Max.—+

BC-455-A (or -B), 6- 9.1'me Half —— Max.

Table 6 shows average values of r-f input, in
microvolts, for each receiver to obtain an output
of 10 milliwatts with a 4,000-ohm load (two 8,000-
ohm head sets in parallel). These values are to
be used as a guide in determining the condition
of the receiver under test.

Alignment of the receivers must not be -
attempted without using a standard signal
generator and crystal-controlled freqitency
standard except in a real emergency and
providing a modulated signal is available.
The operations listed below shall be follow-
ed 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 gen-
erator frequency for the intermediate
frequency of the receiver, using a
crystal-controlled frequency standard
to obtain a precise adjustment, with 30
per cent modulation at 400 cycles per
second. Set the CW-OFF-MCW switch |
to MCW and set the INCREASE OUT-
PUT control for maximum receiver
output.

If Radio Receiver BC-453-A (or -B)
(190-550 ke) is being aligned, reduce
the magnetic coupling in eaclh i-f coup-
ling 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 read-

~ ing on the output meter; for example,

10 milliwatts or 6.3 volts across 4,000
ohms.
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(3)

4)

(6)

(6)

(7)

(3)

(9)

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

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

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

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 for maximum receiver output.

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 gen-
erator. Adjust the CW oscillator trim-
mer capacitor C-28 for zero beat, as in-
dicated by listening with a headset. to
the receiver output. This capacitor is
accessible through the hole in the right
rear side of the chassis.

If the r-f circuits require realignment,
remove the outer shield on the receiver
to gain access to capacitors C-4D, C-4E
and C-9. Refer to Paragraph 19a(4).
Capacitor C-4D is 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 remaining hole.

Transfer the signal generator eutput
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 ob-
tain a precise adjustment with 30 per
cent modulation at 400 eycles per
second. Operate the CW-OFF-MCW
switch to MCW, set the INCREASE
OUTPUT control for maximum receiv-
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er output and set the receiver tuning
dial at the high-end alignment fre-
quency.

R-F ALIGNMENT FREQUENCIES

High-End Low-End
Alignment Alignment
Frequency Frequency
Align C-4D Align C-9

«C-4E and at
Radio Receiver C-2 at
BC-453-A (or -B), 190-550 ke 520 ke 210 ke
BC-454-A (or -B), 3-6 mc 5.8 mec 3.1 me
BC-455-A (or -B), 6-9.1 me 8.9 mc 6.1 mc

INTERMEDIATE FREQUENCIES

Radio 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

(11)

(12)

(13)

generator as in (2) above 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 18
obtained, be sure to use the setting cor-
responding to the higher capacitance.

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

Operate the CW-OFF-MCW switch to
CW, turn off the signal generator mod-
ulation and adjust capacitor C-4E for
zero beat (determined by listening
with a headset to the receiver output).
Only a small change in the setting of
C-4E should be required.

Set the generator frequency for the
low-end alighment frequency (see Ta-
ble, above), using a crystal-controlled
frequency standard to obtain a precise
adjustment with 30 per cent modula-
tion at 400 cycles per second. Operate
the CW-OFF-MCW switch to MCW, set
the receiver tuning dial at the low-end
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(14)

(15)

F1GURE 25 — TyPICAL I-F COUPLING UNIT ASSEMBLIES

alignment frequency and adjust the
generator output as in (2) above. Make
alternate adjustments in the settings
of capacitor C-9 and the receiver tun-
ing dial until maximum receiver output
is obtained.

Set the generator frequency for the
high-end alignment, using a crystal-
controlled frequency standard to ob-
tain a precise adjustment without mod-
ulation. Operate the CW - OFF - MCW
switch to CW, set the receiver tuning
dial for the high-end alignment fre-
quency 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.

The operations described in the pre-
ceding 14 paragraphs complete the
alignment of Radio Receivers BC-454-
A (or -B) and BC-455-A (or -B).

[54]

The final operation on Radio Receiv-
er 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 selectivity is in-
creased to such an extent that the audio
response is penalized for frequencies
as low as 1500 cycles per second.

Replace and securely tighten all
screws holding shields, covers, ete.
These screws serve to reduce undesir-
ed electrical currents as well as to
assemble the units.

20. SERVICING FAULTY TRANSMITTERS

a. Disassembly of Such Parts as May be Requir-
ed for Servicing Faulty Transmitters '

(1) Transmitter from the Rack

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

(2) Cover from Bottom of Chassis

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

(3) Outer Shield

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

(4) Shield over Master Oscillator Coil T-
53 and Capacitor C-60

The serial number and frequency
range of the transmitter should be
marked on the shield before it is re-
moved. 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 Transmiiting Equipment

(See Tables &, 10, 12, 13 and 14 for normal
conditions.)

After an operational failure has been trac-
ed to a particular transmitter or modulator
unit, it should be removed from the equip-
ment 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 ser-
vicing faulty transmitters, modulator units
or other components of the radio set. The
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 condition. Tune it to one of the fre-
quencies listed in Table 8 and attempt to
obtain proper adjustments of the antenna
inductance and coupling in the manner pre-
scribed in Paragraph 11d. If it is impossible
to obtain normal antenna current, look for
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the following indications of fault: (1) Sub-
normal input voltage. (2) Dynamotor not
operating or running slowly. (3) Subnormal
plate voltage. (4) Subnormal screen volt-
age. (5) Unusual oscillator plate current.

(1) If there is no input voltage, check the
position 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 dyna-
motor for one known to be in good con-
dition. If it still does not operate, re-
move the bottom plate of the modula-
tor unit and examine the contacts on
relay K-50. If the dynamotor 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 dynamotor 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
dynamotor 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
dynamotor receptacle J-51 and 10 on
receptacle J-58. Check the operation of
high-voltage relay K-52.

(4) Zero screen voltage indicates the ne-
cessity of a continuity check between
terminals 10 and 12 on jack J-58.

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

If normal voltages and currents and
normal operation 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 sidetone is observed on
TONE operation but the antenna cur-
rent is below normal, the trouble is
probably due to a fault in the modula-



Par. 20

tor tube or its associated circuits made
up of T-52, R-59, R-60, C-54A, C-56A
and C-56B. Try a new modulator tube
and, if trouble still exists, make a con-
tinuity check of the modulator circuit
elements.

If the transmitter operates normally
on TONE but the voice sidetone is
weak or absent and the antenna cur-
rent on VOICE does not increase dur-
ing speech, investigate the microphone
circuit including T-51, R-54, R-55 and
R-56. Check for a short-circuit in the
sidetone circuit including sidetone
winding T-52C.

d. Transmitter Faults

Test a faulty transmitter with Test Circuit
RC-55-A shown on Figure 34, using dyna-
motor and modulator units known to be in
good condition. Normal voltages but low
plate currents probably indicate faulty
transmitter tubes. If the oscillator plate
current is low, it is probable that the ampli-
fier plate current will also be low. Replace
the oscillator tube before doing anything to
the amplifier tubes.

CAUTION:— DO NOT OPEN THE COV-
ER ABOVE THE AMPLIFIER TUBES
WITHOUT 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 am-
plifier tube voltages are normal, it is possi-
ble that one or both of the amplifier tubes
is faulty. After shutting down the equip-
ment, exchange these tubes for new ones.
If the trouble still persists, remove the ex-
ternal connections to the transmitter and
test the circuits for continuity in accord-
ance with Table 12. Also check the conti-
nuity 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.

. Transmitter Alignment Procedure

The frequency dial of each transmitter is
geared to both the oscillator variable ca-
pacitar and the power amplifier tank ca-
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pacitor. The oscillator and amplifier circuits
must therefore have exactly the proper in-
ductance and capacitance for each frequen-
cy indicated by the dial. When the trans-
mitters are manufactured, each of the in-
ductances is properly adjusted by means of
a movable iron dust core, and each of the
capacitors is adjusted by means of a varia-
ble trimmer. An additional small trimmer
capacitor, in parallel with the oscillator cir-
cuit, is available for service adjustment
whenever new vacuum tubes are installed
in the equipment. When such tube changes
are made, the transmitter frequency dial
should be set at its calibration frequency
point, and this trimmer capacitor varied
until the resonance indicator shows that
the transmitter is in resonance with the
calibration crystal.

After this procedure has been completed,
if precision measurements indicate that
certain transmitter frequencies are not
within the limits of = 0.05% of their indi-
cated 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) Adjusting the Master-Oscillator Circuit

This adjustment can only be made in a
properly equipped laboratory provided
with precision frequency measuring
equipment (such as a crystal oscillator
and multivibrator coupled with a selec-
tive receiver, 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 cir-
cuit similar 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-
55. 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 ad-
justing arm is in its mid-position. With
this capacitor rotor properly position-
ed, replace shield A-55.
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CAUTION: — BEFORE APPLYING
POWER TO THE TRANSMITTER,
OBSERVE EXTREME CAUTION AS
THE VOLTAGE BETWEEN THE
PLATE CAPS OF TUBES VT-136
AND GROUND IS APPROXIMATE-
LY 600 VOLTS. TO INSURE SAFE-
TY, PROVIDE A SPECIAL SHIELD
SIMILAR TO A-50 BUT WITH
HOLES FOR ADJUSTING INDUC-
TANCE SCREWS E-58 AND E-59
AND ALSO FOR ADJUSTING THE
ROTOR AND TRIMMER OF C-60.

Tune the transmitter at its highest
indicated frequency and operate on CW
for a warm up period of 5 minutes.

To align the oscillator circuit, pro-
ceed as follows:

(a) Be certain that the dial is set ex-
actly on the highest operating fre-
quency.

(b) Adjust the oscillator trimmer
through guide E-62 to produce zero
beat between the transmitter frequen-
¢y and the appropriate multivibrator
harmonic.

(¢) If zero beat cannot be obtained in
this manner, reset this trimmer to its
mid-position and adjust the main rotor
of C-60 until approximately 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 carefully turning the rotor by
means of a screwdriver 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.

(d) If necessary, readjust the trim-
mer to obtain zero beat.

(e) Set the transmitter dial near the
low frequency end of the scale and
tune it until zero beat is obtained with
the standard frequency harmonic cor-
responding to the lowest dial frequen-
c¢y. Adjust the antenna to resonance.

(f) Observe the exact dial reading for
this zero beat position.
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(¢) 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 ob-
served in step (f).

(h) Readjust nductance adjustment
E-58 to obtain zero beat between the,
transmitter and the standard frequen-
cy.

(i) Reset the dial to the lowest fre-
quency mark and restore zero beat by
adjusting the trimmer portion of ca-
pacitor C-60.

(7) Retune the transmitter to the
highest frequency and see if the beat
note between the transmitter and the
standard is less than 200 to 300 cycles.

(k) If this beat frequency exceeds the
above limit, reset to zero beat by vary-
ing the trimmer portion of capacitor
C-60 and proceed as before, using steps

(b), (&), (f), (2), (h), (i) and (j).

(I) When the end frequencies have
been adjusted in the above manner,
set the dial at the calibration fre-
quency and adjust to the calibration
crystal as indicated by resonance indi-
cator V-53 (Tube VT-138). (See Para-
graph 11£(2).)

Alignment of the Power Amplifier
Circuit

With the oscillator properly aligned
with the dial, check the oscillator and
the amplifier tuned circuits for track-
ing in the following manner:

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

(b) 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) un-
til 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) If this current has risen more
than 2 or 3 milliamperes, try adjust-
ing the inductance of T-54A by means
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of screw E-59 to find the position
which provides minimum amplifier
plate current.

(¢) If the minimum current is within
5 milliamperes 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 milli-
amperes as the minimum is approach-
ed, continue moving the iron core in
the same direction to a point the other
side of the minimum, using about 115
times as many turns of the adjusting
screw as were necessary to obtain the
minimum plate current.

(y) Readjust capacitor C-67 for mini-
mum plate current.

(') Return to the high frequency end
of the dial and repeat step (b). This
procedure should cause the plate cur-
rent 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 transmit-
ters and receivers of Radio Set SCR-
274-N are manufactured by the Gen-
eral Electric Co., the Westinghouse
Electric 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 lubricant for
long veriods of operation. Each ma-
chine is electrically and dynamically
balanced and is therefore quiet in
operation. The weights of the dyna-
motors are given in Figures 28 and 30
and the ratings are given in Table 18.

(2) No special tools are required for ordi-
nary care of the dvnamotors. A 314
inch cabinet screw driver and small
pliers are enough for most mainten-
ance or repair. Machines should be
removed from service before attempt-
ing any maintenance.
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b. Routine Inspection

If the equipment is operating satisfactori-
ly, the dynamotor should rarely be touched.
(In the case of the receiving equipment,
one indication of unsatisfactory operation
would be a high level of dynamotor noise.)
Frequent sanding of commutators, manipu-
lation of brushes, or excessive greasing is
likely to do more harm than good. A uni-
form band of brown discoloration is an in-
dication of normal operation and should
not be removed. The dynamotors supplied
with this equipment are provided with seal-
ed ball bearings containing sufficient lubri-
cant 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 commu-
tators. For the receiving equipment, the
inspection should include a check on the
r-f and a-f noise attributable to the dyna-
motor.

. Transmitter Voltage Below Normal

If the voltage of the transmitter dyna-
motor is below normal (see Table 10) re-
move the brushes and check each coil
winding of the armature for an open cir-
cuit. This is accomplished by placing the
prods of an ohmmeter on adjacent high-
voltage commutator bars and continuing
the test around the commutator. Ohm-
meter prods must not be applied to that
section of the commutator which normally
comes in contact with the brushes. Simil-
arly 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.

. Noise From Receiver Dynamotor

The test for radio-frequency noise may be
made by listening to the output of a re-
ceiver operated at maximum gain and com-
paring the noise output with that obtained
with a dynamotor known to be satisfactory.
After a little experience, it will be possible
to distinguish dynamotor noise from other
types, and a comparison dynamotor will
not be necessary. If the equipment is not
properly grounded to the metal fuselage,
noise may be experienced even when the
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dynamotor is operating satisfactorily. The
test for audio-frequency noise may be
made by operating the receiver at a mini-
mum 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 per-
sists, remove the brushes and check each
coil winding of the armature for an open
circuit. This is accomplished by placing the
terminals of an ohmmeter on adjacent
high-voltage commutator bars and continu-
ing the test around the commutator. Ohm-
meter prods must not be applied to that
section of the commutator which ordinarily
comes in contact with the brushes.

. Bearings and Lubrication

(1) The single shielded bearings (0-1 on
Figure 46 or 0-50 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 nor-
mally 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 then take out the screws
(H-11 or H-61) holding the end shield
bearing retainer (H-12 or H-60). Re-
move 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 re-
pack the outer side of the bearing with
a small amount of AN-G-15 grease.
(Use AN-G-5 grease when high tem-
peratures are encountered;) Add only
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(3)

(4)
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enough grease to cover the bearing. Do
not pack the bearing full. Keep dirt
from entering the housing and do not
allow grease or oil to get on the com-
mutators. 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 dynamotors.)

If there is grit in the bearings and
immediate replacement of the bearing
is impracticable, the bearing may be
left on the shaft and cleaned tem-
porarily by removing the armature as
outlined in Paragraph 21g, “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 in-
sert the armature far enough into the
fluid to permit the windings 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. Re-
move and allow to drain before re-
packing with grease as outlined above.
Where this temporary cleaning meth-
od is employed the bearing should be
replaced as soon as practicable there-
after

CAUTION:— FUMES FROM GASO-
LINE AND CARBON TETRACHLO-
RIDE ARE HARMFUL WHEN
BREATHED. OBSERVE THE USU-
AL PRECAUTIONS AGAINST FIRE
IF GASOLINE IS USED.

1t bearings are to be replaced it will
be necessary to remove the armature
assembly (E-2 or E-85) as outlined in
Paragraph 21g, “Removal of Arma-
ture.” If a puller is not available to
remove the bearing assembly (0-1 or
0-50), clamp the outer race firmly in a
vice and drive the bearing off by hold-
ing a nail set or similar too! against
the end of the shaft and tapping light-
ly with a hammer. Do not reuse a
bearing that has been removed from
the shaft. Note the position of the oil
throwe (H-25 or H-70) and washers.
If washers or oil thrower are in bad

Revised 7 June 1948
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f.

condition, replace, omitting all wash-
ers 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, furnished with all replacing bear-
ings) 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 should be
wiped with a clean dry cloth, the hous-
ing 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 selec-
tion 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 press-
ing the inner race on the shaft, be
sure the race goes on the shaft squarely
and does not bind. Do not exert pres-
sure on the outer race of a bearing that
is being put on the shaft. After replac-
ing a bearing, reassemble and note that
the armature revolves readily without
binding.

(5) The tachometer shaft, used for remote
tuning of the receiver, normally is not
greased for the purpose of lubrication
but is greased as a preventative meas-
ure against corrosion. There is no ne-
cessity for regular greasing of the
shaft during maintenance procedure,
as the original grease applied upon as-
sembly should protect it for the life of
the equipment. However, if the shaft
should be difficult to turn from the
control box, disconnect it from the re-
ceiver to determine whether the diffi-
culty lies within the receiver or the
shaft. If the trouble lies in the shaft,
remove the shaft from the casing.
Clean and inspect both the shaft and
casing. If the shaft is not worn, apply
a light coating of AN-G-25 grease to it,
then reassemble. Also apply a light
coatirig of grease on the gears asso-
ciated with the shaft. CAUTION: DO
NOT FILL THE CASING WITH
GREASE.

Commutator

(1) A highly polished commutator surface
is very desirable and a dark color

Revised 7 June 1948
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should not be mistaken for a burned
condition. If the surface is smooth and
polished and the commutation satis-
factory, it should be left alone. Slight
sparking is not necessarily evidence of
poor commutation. If the surface of a
commutator 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 rec-
ommended 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-30, E-81, E-82).

(2) If any mica of the undercut commu-
tators extends 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 outlined below.

. Removal of Armature

Removal of the armature is accomplished
as follows: 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-R0,
E-81, E-82) on both the high voltage and
low voltage ends of the machine, noting
that each brush is marked so that it may
be replaced in the same holder and in the
same position in the holder. Blow loose
dust and dirt from the end brackets and
windings. Disconnect the leads from the
field coils (L.-16, L-53A, or L-53B) to the
brush holders on the high voltage end at
the brush holder terminal (E-22 or E-TT7).
Remove the nuts (H-17 or H-63) on the
clamp bolts (H-15 or H-65) at the high
voltage end and remove the end brackets
(A-15 or A-61) from that end. The arma-
ture (E-2 or E-85) may now be removed,
if desired, after removing connections from
the brush holder terminals. The end brack-
ets are so arranged that they cannot be in-
terchanged or replaced incorrectly.

. 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 re-
placed when less than 14 inch long,
measured to the spring. The brush
pressure is considered satisfactory if
L4 inch or more of the spring extends
out of the holder when the brush hold-
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(2)

(3)

er 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 arc of
the commutator. The under surface of
paper should be in contact with the
end of the brush. To obtain proper fit,
new brushes should be run in for sev-
eral hours at no load or, preferably, at
light load in the neighborhood of quar-
ter load. It is desirable that the brush-
es be so seated that they have a 1007
arc and at least 759 of their area in
contact with the commutator. This re-
quirement will be considered met if the
electrical requirements are met.

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 po-

larity mark faces upward. Brushes
may be removed or replaced by remov-
ing the cover and brush holder caps.

It is very important that brush resist-
ance be kept as low as possible, and in
this connection it is necessary that
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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 ts 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 dynamotor not:
operating or operating at reduced speed,
low output voltage, overheating, excessive
arcing at the brushes, rapid wearing of the
brushes or noise in the receiver. If facilities
are available for making resistance mea-
surements, a comparison of readings of the
resistance between pairs of adjacent com-
mutator bars, particularly on the high volt-
age 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 respec-
tively.
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SECTION V

SUPPLEMENTARY DATA
TABLE 1

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 Para-
graph 21, 1.)

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.

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 21, i).
Open in armature coil: (See Paragraph 21, i).

Rapid Wearing

Excessive arcing:
High mica:

Dirty commutator: Grit.

Electrical Noise

Sparking at commutator:
Loose connections:

Condenser shorted:

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.

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

Clean commutator and brushes.

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

Replace condenser.

Excessive Noise and Vibration

Armature striking internal wiring:
Armature striking pole faces:

Worn bearings:

Rearrange internal wiring.
Replace bearings.

Replace bearings.
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TABLE 2

PRIMARY SUPPLY CURRENT

(Connect equipment as shown in cording diagram on Fig. 31)

at

Amperes Amperes

at

24 Volts 28 Volts

(1)

Four transmitters and three receivers energized, one transmitter
operating on TONE

(2)
(3)

Same as (1) except one transmitter operating on CW

Same as (1) except with emission switch on VOICE (Dynamotor
DM-33-A not running)

(4)

Two transmitters and three receivers energized, one transmitter
operating on TONE

(5)
(6)

Same as (4) except one transmitter operating on CW

Same as (4) except with emission switch on VOICE (Dynamotor

DM-33-A not running)
(1)
(8)
(9)
(10)

Three receivers only, all energized

(11)
(12)
(13)

(14)

Same as (4) but with telegraph key open

Four transmitters only, all energized and one operating on TONE ..
Same as (9) but with one operating on CW
Heater current of four transmitters and modulator unit
Two transmitters only, all energized and one operating on TONE ...
Same as (12) but with one operating on CW

Heater current of two transmitters and modulator unit

13.2 14.7

__________________________ 13.7 15.6

8.0 8.8

11.8 13.1

____________________ 12.3 14.0

6.6 7.2

______________________________________________ 8.0 3.8
____________________________________________________________ 4.5 5.0
8.6 9.7

______________________________________________ 9.1 104
____________________ 3.6 4.1

7.2 8.1

........................................ 7.7 8.8
...................... 2.2 2.5

A variation of = 10% in the above values may be expected due to differences in
dynamotors, vacuum tubes, relay resistances and measuring equipment. See Table 18
for ratings of Dynamotors DM-32-A and DM-33-A.

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
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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
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the first digit, the second ring the second djgit, 0—Black 3—Orange 6—Blue
the third ring the number of ciphers after the 1—Brown 4—Yellow T—Violet
second digit. The fourth ring indicates the toler- 2—Red 5—Green 8—Gray
ance, gold for == 5% and silver for = 10%. 9—White
ORDER OF READING ORDER OF READING
COLOR CODE COLOR CODE
|
b FIRST DIGIT.
” ERsT piGiT SECOND DIGIT,
SEGOND DIGIT. z
. IPH . NO.OF CIPHEBS. _
FOLLOWING SECOND FOLLOWING SECOND
DIGIT. DIGIT.
L TOLERANGE COLOR. TOLERANCE COLOR.

ExaMPLE: 360,000 ohms + 5%: First method : NoTE: These resistors increase in resistance
orange body, blue tip, yellow dot, and a gold with time and with the application of heat. Table
colored tip to represent the tolerance. Second 4 gives the acceptable operating tolerances for
method: orange, blue, yellow, and gold rings, the carbon resistors used in this equipment.

starting at oene end.

TABLE 4
OPERATING TOLERANCES FOR CARBON RESISTORS

These resistors increase in resistance with time R-56, R-57, R-58, R-59, R-60, R-64, R-66,
and temperature rise. The equipment will operate R-67, R-68, R-69, R-70, R-72, R-73, R-74,
satisfactorily if the resistors are within the fol- R-75, R-77.

lowing tolerance ranges: + 30%—R-5, R-10, R-11, R-14, R-18, R-51, R-61.

+ 20%—R-1, R-3, R-4, R-6, R-9, R-12, R-15, R-76, R-T8.

R-16, R-17, R-21, R-52, R-53, R-54, R-55, + 50%—R-2, R-7, R-8, R-13, R-19, R-20.

TABLE 5
CAPACITOR COLOR CODE

Molded mica capacitors of fixed eapacitance, which 0—Black 3—Orange 6—Blue
are too small to be conveniently marked with ca- 1—Brown 4—Yellow T—Violet
pacitance values are color coded by the use of 2—Red 5—Green 8 —Gray
three dots. The colors represent the numbers 9—White

listed below. Reading from left to right in the
direction of the arrow, the capacitance in micro-
microfarads is indicated by the following: first
color, first digit; second color, second digit; third
color, the number of ciphers after the second digit. When a tolerance is indicated, it is done by

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

[64]
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means of a fourth colored do@,_ge&dﬁ 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-59 are cod-
ed by means of colored lacquer to show their nom-
inal 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. Col-
ors 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.

ExaMPLE: 180 micromicrofarads: a long brown
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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 + 2.5 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 de-
scribed above. On these units, the color code con-
sists of three paint spots arranged about 45°
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 char-
acteristic which determines the extent to which
it is capable of differentiating between the desired
signal and disturbances of other frequencies. To
measure this characteristic, proceed as follows:

1—With Radio Receiver BC-453-A (or -B) and
a signal generator, both tuned to 190 ke,
adjust the generator output to obtain a re-
ceiver output of 10 milliwatts into a 4000-
ohm resistive load. Use 30 percent modula-
tion, 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, de-
crease the generator frequency, passing
through 190 ke, until the receiver output
is again 10 milliwatts. Record the difference
between this frequency and 190 ke.

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. Addi-
tional data on the selectivity characteristic
of Radie Receiver BC-453-A (or -B) may be

[67]

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-455-A (or -B) are obtained as outlined above,
using the proper reference frequencies as given
below.

Ref. MCW Selectivity

Radio Receiver | Freq. 2X 10X 100X | 1000X
BC-453-A (or -B) |190ke [1.7ke | 3.1ke| 4.3ke| 5.5 ke
(190-550 ke) 8
BC-454-A (or -B) 3me |7.5 125 | 186 =~ |258
(3-6 mc) : i ;
BC-455-A (or -B) 6 mc 9.8 24.2 42.2 70.6
(6-9.1 me)

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 regard-
ed 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
diseretion, particularly in the case of measure-
ments carried out under extreme conditions of
temperature or humidity, or with a signal gen-
erator whose accuracy is not definitely known.
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TABLE 8 (Cont’d)
TYPICAL TEST DATA ON TRANSMITTERS

Transmitter sidetone voltage across 4,000 ohms
(Use Output Meter Model 571, Type 3A, part of
Test Set [-56-A).

TONE and CW: 7 to 9 volts.

VOICE: 15 volts for loud sustained tone
in Microphone T-17 or approxi-
mately 20 volts with maximum
modulation at 1,000 cycles per
second.

Microphone T-17 current: 60 to 62 milliam-
peres dc.

If the test conditions specified above this table
are followed precisely, variations of = 5% in
voltages and = 10% in currents may be consid-
ered satisfactory. If the test conditions have been
carefully met, and the results fall outside of these
limits, important consideration should be given
to the seriousness of the discrepancy or dis-

crepancies before the equipment is considered un-
satisfactory.

It is recommended that one or more sets of
tubes, specially marked “average” or “standard,”
be set aside for checking units found to be outside
the specified limits.

An example of the results of testing a normal
Radio Transmitter BC-459-A under a different
set of conditions follows: Input voltage 27.6, fre-
quency & mec, antenna resistance 1 ohm, antenna
capacitance 108 mmf., the transmitter tuning
and coupling adjusted for maximum antenna
current on CW and not readjusted for TONE
or VOICE measurements. Antenna current in
CW, TONE and VOICE positions 4.8, 3.4 and
2.8 amperes, respectively. The r-f power amplifier
plate current is 212, 122, and 118 milliamperes,
respectively, for the three positions. A compari-
son of these figures with those in the above table
will demonstrate the importance of observing
standard test conditions.

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 ex-
pected due to differences in tubes, resistors,
dynamotors and measuring equipment. Some ter-
minals are accessible only with a bent voltmeter
prod. Points which connect directly to inaccessible
terminals may be located by referring to the wir-
ing 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 VT-131) VT-131) VT-133) VT-134)
*Term- VT-131) VT-132) Firs Second  Detector Audio
inal R-F Amp. Mixer I.F. LF. CW Osc. Amp.
1 0 0 0 0 . 0 0
2 0 14 14 0 **No Test 28

3 4 240 4 3.7 0 240

V.5 V-6 V.7 V-8
V-3 V-4 (Tube (Tube (Tube (Tube
(Tube (Tube VT-131) VT-131) VT-133) VT-134)
*Term- VT-131) VT-132) First Second  Detector Audio
inal R-F Amp. Mixer 1.F. I.F. CW Osc. Amp.
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
Topeap ... o

* The tube terminals are numbered clockwise
when viewed from the bottom, beginning with
the locating pin.

** A small d-c voltage exists between this termi-
nal 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 re-
ceiver.
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TABLE 12
RESISTANCE TO GROUND FROM TRANSMITTER TERMINALS

Resistance to ground in ohms from all socket and receptacle terminals in the transmitters. Use
ohmmeter in Selective Analyzer Model 665, Type 2, part of Test Set I-56-A. Remove trans-
mitter from rack.

V-53 V-54 V-55 V-56
(Tube VT-138)(Tube VT-137)(Tube VT-136) (Tube VT-136)
Terminal Crystal Res. Ind. Master Ose. R-F Amp. R-F Amp. J-64
1 0 0 H 4.7 7 0
2 H 7 7 H H 15,000
5,100 )
10,000
H H H H 3 *15,000 H
. 5,100

H 15,000 15,000 H 4 H H

5,100

10,000

51,000 H H 119 5 15,000 *15,000

5,100

H 51,000 51,000 7 H H

0 0 4.7 H 0 7

0 — —_— — 0 300

. H H . — Top Cap — —
dio Transmitters BC-696-A, BC-457-A, BC-458-A and | *Values shown correspond to Rs

BC-459-A, respectively.

1ms, the practical limit of the ohmmeter. The resistance ~ NotTes: H signifies over 2 megol
Radio Control Box BC-451-A. Antenna Relav Unit BC- , to ground from each terminal in

442-A and the transmitter rack is either 0 or H as follows:

J-65, all H except 2, 7, 12; J-56, both H; J-59, 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.

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 665, Type 2,
part of Test Set I-56-A. Remove dynamotor and all plugs before testing.

V-50 V-51 V-52
(Tube VT-135) (Tube VT-136) (Tube VT-139)
Terminal Tone Osc. Mod. Volt. Reg. J-51 J-52 J-53 J-54 J-58 -
1 H 17 H 0 H H H H
2 12 H H H H 0 H H
3 125,000 30,000 H 105,000 0 H H 220
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"~ TABLE 13 (Cont’d)
RESITANCE TO GROUND FROM MODULATOR UNIT TERMINALS (Cont.)

V-50 V-51 V-52
(Tube VT-135) (Tube VT-136) (Tube VT-139)
Terminal Tone Ose. Mod. Volt. Reg. J-51 J-52 J-53 J-54 J-58
4 H 900 H — H — H 17
5 100,000 52,000 120,000 — 200  — H 0
6 H 52,000 H — 17 — H H
7 0 12 H — — — 0 H
8 23 — H — _ - 400 H
9 — — — — — - 22 H
10 — — —_ — S H 90,000
11 — — — _— — —_— H 82,000
12 — — - — — — 212 110,000
13 — — — — — — 51,000 . —
14 — — — —_ - - 50 —
15 — — — - - 17 —
16 — — — — S — H —
17 — — — — — - H —
18 — — — — - — H _
Top Cap — 106,000 — — — — — —_

NotE: H signifies over 2 megohms, the practical limit of the ohmmeter.

TABLE 14
CONTINUITY TESTS

Dynamotors, Relays, Chokes and Transformers

Use Ohmmeter in Selective Analyzer Model 685, Type 2, part of Test Set
1-56-A. Disconnect each major unit under test from the remaining equip-
ment before making the following continuity tests.

Approximate
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 DM-32-A . . i, 200
Adjacent commutator segments, L.V. side of Dynamotor DM-33-A .......... 0.04
Adjacent commutator segments, H.V. side of Dynamotor DM-33-A ... 10
Shunt field coil of Dynamotor DM-33-A . el 80
Series field coil, L.V. side of Dynamotor DM-83-A ... e, less than 0.1
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TABLE .14 (Continued)
CONTINUITY TESTS

Approximate
Continuity Through Resistance in ohms
K-1, K-2, K-3 in parallel, as measured between terminals 5 and 6 on
J-6 or J-7, is 107 OIS .o 321, each coil
K-50, terminals 12 to 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 (300 for K-53 coil
J-64, is 112 ohms (180 for K-54 coil
K-55, terminals 1 to 4 on J-61 ... 180
L-14, terminal 7Ton J-1to 6 on J-3 ... less than 0.1
L-15, terminal 3on J-2to Ton J-3 .. ... 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 . ... .. 67
RL-50, RL-51, across each unit ... less than 1
T-1, primary, terminals 1 to 2 on T-1 .. 1200
T-1, secondary, terminal 3 on T-1 to ground ... .. 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-50, terminal 6 to ground ... ... 5.5
T-51, terminals 1 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 to 2 on T-52 ... . 1000
T-52, terminals 3 to 4 on T-52 (R-62 may be ieft across this coil with
little effect) .. .. N 208

*T-52, terminal 6 to ground (the resistance of this winding was
altered during production from 70 ohms to 48 ohms) ... .. .. ... 48 or 70

~ *In Modulator Unit BC-456-R, ifh‘e‘ resistance is 60 chms.
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TABLE 15
CAPACITOR TESTS

Use Capacity Unit Model 666, Type 2, with Selective Analyzer Model 665, Type 2, from Test
Set I-56-A. Disconnect major unit (receiver, transmitter, etc.) under test from remaining
equipment. The following table gives the normal “apparent” capacitance of each paper or elec-
trolytic capacitor in the equipment. The apparent capacitance will be different from the nomi-
nal 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
Capaci-  Capacitance  Capaci- Capacitance Capaci- Capacitance
tor (mf) tor (mf) tor (mf)

C-5 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 3.0 C-20A 2.3 C-54B greater than 10
C-6C 1.8 C-20B 0.01 C-55 1.3
C-TA 0.7 C-20C 31 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-58A 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 04
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TABLE 17
EMISSION TESTS ON VACUUM TUBES

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 I-56-A.

Filament Tube IN
Tube Selector Selector Position
VT-131 8 42 B,C F, G
VT-132 8 44 B,C, D E F
VT-133 Triode 8 41 B, F Use Adapter D-70180
Diode 8 0 C, D Use Adapter D-70180
VT-134 8 42 B, C, D
VT-135 8 42 B, D
VT-136 8 43 C, D, E
VT-137 8 41 B, D
VT-138 8 37 B, C, D. Screen will not light.
VT-139 Cannot be tested on this tube checker. An operating test would con-

sist of measuring the screen grid voltage on R-F power amplifier
Tubes VT-136 with VOICE emission. It should be 150 + 10 volts or
— 5 volts.

NoTE: All tubes should be given an operating test under working conditions in Radio

Set SCR-274-N. There are many possible faults in tubes which a simple emission test
will not discover.

TABLE 18
DYNAMOTOR RATINGS
Input Output
Dynamotor Duty Amperes Volts Milliamperes Volts
DM-32-A *Continuous 1.1 28 60 250
DM-33-A *Continuous 5.0 28 160 575
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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CW 05C SHUT-OFF LINE
TYPICAL RADIO RECEIVER BC-455-B (6-9.1 MC).1
4 ‘Ql 730 GAL NOTES:
I. CAPACITOR ABBREVIATIONS :
H P ' MMF - MICROMICROFARADS
e l MF - MICROFARADS
: 2. ALL PLUGS AND RECEPTACLES ARE SHOWN AS VIEWED FROM THE OUTSIDE.
5 3 ' i 3 ALL RELAYS ARE SHOWN IN THE NON-ENERGIZED POSITION.
' o 80 ! ‘ 4. THE CAPAGITANGE BETWEEN PIN PLUGS IN THE 2ND I°F RECEPTACLE CONSTITUTES
‘ t + % TERMINAL NUMBERS APPEARING ON RECEPTACLES OF JACKS IN RECEIVERS AND
- ADAPTERS AND ALL CIRCUIT SYMBOLS ARE FOR REFERENCE PURPOSES ONLY.
AP ' THEY DO NOT APPEAR ON THE EQUIPMENT.
_E_A’]%Zﬁ . : 6. TRANSFORMER T! IN BC-453-B, BC- 454-B AND BC- 455-B RECEIVERS IS PROVIOED
{REMOTE CONTROL) WITH A TAP (TERM.6) FOR LOW IMPEDANCE HEADSETS. THESE THREE RECENERS
AND RADIO RECEIVERS BC-453-A, BC-454-A AND 8C-455-A ARE NORMALLY
' FURNISHED WITH CONNECTION SHOWN IN SOLID LINES FOR USE WITM HIGH
IMPEDANCE (8000 OHMS) HEADSETS, RADIO RECEIWVERS BC-4538, BC-4548,
L— AND BC- 455-B CAN BE CHANGED FOR USE WITH LOW IMPEDANCE MEADSETS
BY REMOVING THE TWO WIRES ON TERMINAL 3 AND CONNECTING THEM TO TERMINAL 6
AS SHOWN IN DASHED LINES. SEE FIG. 39,
(LOCAL CONTROL)
CAPAGITORS INDUCTORS RESISTORS MISC
SYMBOL |OESCRIPTION || SYMBOL | DESGRIPTION ]| SYMBOL | DESCRIPTION || SYMBOL | DESCRIPTION || SYMBOL OHMS SYMBOL OHMS SYMBOL
®c-i B.5MMF [ C-15(ABC)|0S/.05/.05MF | C-29 006 MF L ANT. INPUT R-1 620 »R-15 5,100 T
c-2 15 MMF C-16{ABC) 22422422 MF c~-30 1ISMF L-2,L-3 RF AMP R-2 2,000,000 * R-16 31,000
c-3 100 MMF c-17 180 MMF C-3i .00 IMF L-4,L-5 RF 0SC R-3 51,000 % R-17 51,000 v-l,v-2
C-4(A TOGY GANG 62 MMF| c-18 17 MMF c-32 S MF L-6,L-7 IN ISTF R-4 620 R-18 510,000 K-1,K-2 K
c-5 3MF c-l9 1sommMfF  [Jwc-33 | LESS THAN || L-8,L-9 | N 2NQIF R-5 150,000 R-19 100,000
C-6(ABC) |-08/05/05MF || C-20(ABC].05/01/.0SMF 2 MMF -10,L-11 | IN3RDF »R-6 150,000 R-20 | 2,000,000
c~7(aBC) |.08/08/08M¢ | c-21 17 MMF G-34 | .00IMF L-12,L-13 | ©w osc R-7 200 R-21 1,500 F1,F-2,F -2
c-s 200 NMF c-22 1BOMMF c-38 750 MMF L1 RF CHOKE R-8 200 R-22 7,000
c-9 AONMF c-23 180 NMF 1 2p R-9 620 R-23 7,000
# C-10 240 MMF GC-24 200MMF L-i8 AF CHOKE R-10 360,000
c-n IMMF c-25 | .oowmF 3n R-1) 100,000 R-25 | ©0-50,000
c-12 1BOMMF #C-26 | IOOMMF R-12 sio R~26 0-50,000
c-13 1TMMF £C-27 | 185 MMF R-13 200 R-27 0-50,000
c-14 180MMF c-28 34MMF #R-14 100,000 R-28 0-50,000

# VALUES SHOWN WITH AN ASTERISK VARY WITH THE RADIO RECEIVER. THOSE SHOWN IN THIS TABLE APPLY TO RADIO RECEIVER
BC-455-8(6-9.1 MC) ONLY. ADDITIONAL CIRCUIT ELEMENTS WHICH MAY S8E REQUIRED IN THE OTHER RADIO RECEIVERS ARE NOT
SHOWN iN THE TABLE OR IN THE ABOVE SCHEMATIC CIRCUIT OF RAD!O RECEIVER BC-453-8.



AUDIO AMP _‘
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OSITION.
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ERENCE PURPOSES ONLY.

85-8 RECEIVERS IS PROVIOED

. THESE THREE RECEMERS
455-A ARE NORMALLY

ES FOR USE WITH HIGH

1S BC-453-8, BC-4548,
WMPEDANCE HEADSETS
CONNECTING THEM TO TERMINAL 6

wunriruL UF FIRST

P | S——
WHITE BLACK ‘ ‘
RESISTORS MISCELL ANEOUS Zgb‘;‘cﬁe" i P N
MS SYMBOL OHMS SYMBOL DESCRIPTION 24_28 gours . | 2 ;() s p——
0 »R-15 5,100 T ouTPUT ‘
,000 || » R-16 51,000 TRANSFORMER i \3—4}
>00 * R-17 51,000 v-i,v-2 NEON TUBES ATEL B TE
0 R-18 10,000 K-1,K-2,K-3 | REC.OUTPUT- ‘ oFF
000 R-19 100,000 TRANS.S1DE- . <L$ #f .
000 R-20 | 2,000,000 TONE RELAYS i et 1 X
o R-21 1,500 F-I,F-2,F-3 | 10 AMP FUSES \ t )‘ K t /
0 RrR-22 7,000 X 52 Y
20 R-23 7,000 T~ ~—
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000 R-25 0-50,000 ! conTROL
10 R~26 0-50,000 RADIO GCONTROL BOX R2S ¢~
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E NOT
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SEE NOTE 6

CW 0SC. GAIN
SHUT-OFF CONTROL
LINE LINE

_____ S B E ViR

l " PL-151 CONNECTS TO EITHER_J6 OR J7

= 6

PLUG PL-192
SUBSTITUTED FOR PLUG
PL-152, SHOWN BELOW,
WHEN ADAPTER FT-260-A
(LOCAL CONTROL) IS USED.

PL-152

)

380 RECEIVER
CONNECTS HERE

PL-152

jj

2ND RECEIVER G _?‘__.45
CONNECTS HERE TEL. gg TEL. | '
F-i

P J2l
/1875¢ !

PL-152

ST RecEIvER
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FRONT
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(THREE RECEIVERS)
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+ -
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24-28 VOLTS
D.C.

1 [ATEL BTE
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J
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wuninue OF FIRST OONTROL OF THIRO
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fore
\3)

RADIO CONTROL BOX
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A TEL.

FIGURE 26 — RaDIO SET SCR-274-N RECEIVING EQUIPMENT,
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SCHEMATIC CIRCUIT DIAGRAM
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WHITE~- BROWN
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FIGURE 26 A—RADIO SET SCR-274-N RECEIVER CONTROL
PANEL C-570A/A or C-570B/A, PRACTICAL WIRING DIAGRAM

Revised 25 July 1956
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NOTES ON_SWITCHES $ 0.5 52 AND S 53 [— T TT 1T 1717 T B
THE NUMBERS ON THE VARIOUS CONTACTS REFER TO
THE POSITIONS OF THE SWITCH LEVERS AT WHICH | =
THESE PARTICULAR CONTACTS ARE CLOSED BY THE | CAF
ACTION OF THE SWITCH. ON S 50, "TONE" IS I, I i ar—
"CW" IS 2, AND “VOICE"IS 3. | [ N e 1 ‘ 50
S 33 SHOULD ALWAYS BE KEPT IN "R OUT" POSI- | [ [ r 1 C 51 (ABS
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OF JACK J 65 WHEN A MICROPHONE EQUIPPED WITH ) ‘ 1 »f} . l c 80
A PUSH-TO-TALK SWITGH,SUCH AS MICROPHONE T17, ' _’_| e 2 b C 6l
IS USED. WHEN THE JACK SLEEVE IS NOT GROUNDED, t 3 | " ; - C 62
THE PUSH-TO-TALK FUNCTION MUST BE PERFORMEDBY | : . P i 63
KEY K 56 OR AN EXTERNAL KEY OR SWITCH CON-— 5 2"—‘>—ol—3o [ § i = l ; ¢ 64
NECTED TO JACK J66. I —t : T S i ¢ ee
) —_‘tj —O—e '-T' L > ¢ 67
[ 3 = M3 KEY JAGK _LK“ ‘ ¢ 68
. ¢ 69
RADIO GCONTROL BOX KNURLED NUT J65 J66 | = :
BC-451 - A L — MIC. JACK TRANSMITTER SELECTION
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K55 NOTES
‘ nim I ALL RELAYS ARE SHOWN
: | 2. ALL COUPLING PLUGS AN
/ ' THE OUTSIDE. ALL PLU
i HAVE THE SAME ORIENT
| HERE FOR THEIR RESPEC
- 1 3 TRANSFORMERS T 50 AN
{4 HEATER PROVIDED WITH SIOE TONE
! j:KEY T 50 AND 7 ON T 52, M
|t ARE NORMALLY FURNISH
3 GROUND LINES FOR USE WITH M
METER - MODULATOR UNIT BG-45
ST T IMPEDANGE (600 OHMS) H
TERMINAL ARRANGEMENT > o METER: | SHOWN IN DASHED LINE
OF RECEPTACLES J 60 AND J 6! J8l Lo 4 TERMINAL NUMBERS APPI
* [ MODULATOR UNIT AND J
» NOTE ON SWITCH S 54 . SYMBOLS ARE FOR RE
lEJSG SWITCH S 54 AND CONNECTIONS R ‘ APPEAR ON THE EQUIP
5 8) SHOWN IN DASHMED LINES WERE | | : g ;
o+ PROVIDED IN EARLIER MODELS| —— —;® - ——-——0—/ 5 % DISCONTINUED ON LAT
o o« N OF ANTENNA RELAY UNIT BC-442-A s 54
w| w A LEAD "A" WAS LEFT OUT IN UNITS—— - -om - oo - e = —— - =
ol o L WHERE S 54 WAS USED. ANTENNA RELAY UNIT
ad i N P BG -44a2-4a
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Pl Vo
I T J :
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——————— %-——-’ CAPACITORS INDUCTORS RELAYS & KEYS RESISTORS SWITCHES i TRA}
-~ SYMBOL | MICROFARADS || SYMBOL| DESCRIPTION |[[SYMBOL| DESCRIPTION |[SYMBOL| OHMS ||SYMBOL OHMS SYMBOL | DESCRIPTION _|5YMBOL
—_— ‘ C 50 .006 L'50 | RF CHOKE APPR.| K 50 | DYNAMOTOR INPUT|| R 50 | 42 R 70 | 1000 FOR BC-457-A S50 | CHOICE OF T 50
— ! g glz(A,a,c) .05/.05/.05 I'57M|S$g:EENSRIES K5I smgrone, VOICE || R 51 | 100,000 || R 70 :ggg »;gg Bg-458‘A . EMISSION || T51 |
% ! .006 L sl . ! AND TONE R 52 | 300000 || R 70 |1 BC-459-A S51 | MAIN"ON-OFF" || T 52 ||

' c 53 1.2 L 52 | ANT TUNING K 52 | DYNAMOTOR HIGH || R 63 | 91,000 || R 70 |1500 FOR BG-6€96-A BATTERY LINE | T53 ||
O\X o g gg (a,B)! 5720 INDUCTOR VOLTAGE (KEYING) || R 54 | 360 R 71 126000 $52 | TRANSMITTER T8 |
. 1.2 K 53 | TRANSMITTER R S5 | 2000 | R 72 |5, SELECTION s5 |

! ‘ C 56(AB)|.5/.5 SELECTOR R 56 | 1300 R 73 | 10,000 FOR BC-457-A S 53 | SHUNTS MIC .

| c 57 .05 K 54 | TRANSMITTER || R 57 | 380 R 73 | 15000 FOR BC-458-A SERIES RESISTOR !

] C S8ABC) | .05/.05/ .05 OUTPUT RSB | 5,000 | R 73 |5/00 FORBG-459-A  |j%S 54 | ANT.CURRENT |

552 : c 59 .00018 K 55 | ANTENNA SWITGH—| R 59 | 30,000 | R 73 | SI00 FOR BC-696-A METER SWITCHING w

. i

of} ‘ ' C 60 MO. PADDING ING REC. TO TRANS [ R 60 | 75,000 | R 74 | 15,000 ;

2 ‘ c 6l .006 K 56 |BUILT-IN KEY |[R 61 | 20 R 75 | 51,000 ;

: c 62 FIXED NEUTR. R 62 | 10,000 | R 76 |20 i

"’—-"}—‘ ; } c 63 MO. TUNING R 63 | 20000 || R 77 {390 |

: C 64 .002 R 64 | 100,000 || R 78 | 51 ‘

' | C 65 PA. TUNING R 65 | 15,000 ‘

— - | ¢ 66 .0l R 66 | 510 ‘

< ! C 67 PA. PADDING R 67 | 5,000 i ;

56 ‘ G 68 . 000003 R 68 | 20
4 | C 69 ,00005 R 69 | 1000000
TER SELECTION




I V54 p 3l
. 3& VT-137) RGB§ T csea M W33 T |
I // B 7—7 5 MASTER 0SC ce3 — R-F POWER AMP
RACK FT-226-A Colod Icng ces] ceo " ANTENNA ‘
(WO TRANSMITTERS) ‘ ‘ R 72 1 i T 54 K
e —— = 2[ 7]
SECOND TRANS GONNEGTS HERE | =, ‘
‘ _::—<GJ )/ z Je3 | ‘ T53 / 1 i
e - o % (o] /L . I N [ SO | / - '
10 AMP Ep = ,? 5 , .
| AMP EC2| \02 Q : Re7 8 A ce2 ‘
i 98¢ EB | No3la l vss N it K54
4 HEATER 1] \ (vI-138) cel[ ] € 58C 5 |
faer ] e TS |
5 GROUND | 1 Wy RIS =
M cap ' |
NG ! R69 = ce6= \
6 1 3
7L ‘ ! PN L P - L ;
g NO.2 SEL. ' s 31 WSS,
X 2 ] VT-i36 £
o NO.ISEL. ' . 4\/\ R-F POWER AMP ' Z,
2 METER- L / 6 ' &
| METERY ! = =
: | oy é
=
I D O
i S
| —
. ! | €3} a
l ‘ <
Z =
| ‘ g 5
y | s | C 3
— Lnl
| - ~
| || | z
L - Z
rTTl B [ [ < =
A= | o= =]
o of 2| & J ==
wt wi o - —
ol 8l S e s — - —— - - —— - — =
3| 3| 6| x| T - ———- Z|§
R 2 K55 ‘| NOTES A
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n‘%‘a/u 60 ] 1 | . ALL RELAYS ARE SHOWN IN THE NON-ENERGIZED POSITION. C\.]
PL (56 | I 2. ALL COUPLING PLUGS AND RECEPTACLES SHOWN AS VIEWED FROM gy
= THE OUTSIDE. ALL PLUGS AS VIEWED FROM THE CORDAGE END U
HAVE THE SAME ORIENTATION OF GONDUCTORS AS THAT SHOWN o ©
= p p R HERE FOR THEIR RESPEGTIVE REGEPTAGLES. = &
Q X (@) C @ 3 TRANSFORMERS T 50 AND T 52 IN MODULATOR UNIT BG-456-8 ARE = 5
(o HEATER 8 TR ANT REC PROVIDED WITH SIDETONE TAPS FOR LOW IMPEDANCE HEADSETS(TON n S
0 4 j:KEY _____ T 50 AND 7 ON T 52). MODULATOR UNITS BC-456-A AND BG-456-8 =
5 4 | grE 38 NG | ARE NORMALLY FURNISHED WITH CONNECTIONS SHOWN IN SOLID =
3 GRQUND_ Ji LINES FOR USE WITH HIGH IMPEDANGE (8000 OMMS) HEADSETS. =
S METER- t MODULATOR UNIT BC-456-B CAN BE CHANGED FOR USE WITH LOW o
ipaiai thay c6 IMPEDANCE (600 OHMS) HEADSETS BY SUBSTITUTING CONNECTIONS ;
L ARRANGEMENT P 2 ME_TE_Rtij 9;L | SHOWN IN DASHED 'LINES, p %
TAGLES J €0 AND J6I Jel i @ ‘ 4. TERMINAL NUMBERS APPEARING ON RECEPTACLES OF JACK J 51 IN | =
N
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* NOTE ON SWITCH S 54

SWITCH S 54 AND CONNECTIONS
SHOWN IN DASHED LINES WERE |
PROVIDED IN EARLIER MODELS

BC -696-A(3-4 MC),

TYPICAL RADIO TRANSMITTER

BC-457-A(4-53MC), BC-458-A(5.3-7 MC)OR BG-459-A(7-9.1 MC)

ANTENNA TUNING
L 52

|

OF ANTENNA RELAY UNIT BC-442-A.
LEAD "A" WAS LEFT OUT IN UNITS b— -
WHERE S 54 WAS USED.

\
Lo g e —
*s 54

o

ANTENNA RELAY UNIT

BGC -442-A

MODULATOR UNIT AND J 64 IN TRANSMITTER AND ALL CIRCUIT
SYMBOLS ARE FOR REFERENGCE PURPOSES ONLY. THEY DO NOT

APPEAR ON THE EQUIPMENT.

NDUCTORS RELAYS 8 KEYS RESISTORS SWITCHES I TRANSFORMERS MISCEL LANEOUS
DESCRIPTION [ISYMBOL | DESCRIPTION _ |[SYMBOL| OHMS _llSYmBoL OHMS SYMBOL | DESCRIPTION |5YMBOL | DESCRIPTION ||SYMBOL | DESCRIPTION
RF CHOKE APPR|l K 50 | DYNAMOTOR INFUT|| R 50 | 42 R 70 | 1000 FOR BC-457-A $50 | CHOICE OF TS0 | TONE 0SC. TC 50 | THERMOCOUPLE
15 MICROMENRIES || K 51 | SIDETONE, VOICE || R 51 | 100,000 || R 70 | 1000 FOR BC-458-A EMISSION TSI | MICROPHONE M 50 | ANT CURRENT
1.7 HENRIES AND TONE R 52 | 300000 || R 70 | 1500 FOR BC-459-A S50 | MAIN "ON-OFF" || T 52 | MODULATION INDICATOR (LOCAL)

ANT. TUNING K 52 | DYNAMOTOR HiGH {| R 53 | 91,000 {| R 70 |1500 FOR BC-696-A BATTERY LINE |l T53 | MASTER osC.
INDUCTOR VOLTAGE(KEYING) || R 54 | 360 R7I [126 552 | TRANSMITTER [ T54 | TRANS. OUTPUT || Y SO | CRYSTAL UNIT
K 53 | TRANSMITTER RS5 [ 2000 [|R 72 |5,000 SELECTION TS5 | ANT CURRENT || F 50 | 20 AMP.FUSE
SELECTOR R 56 {1300 R 73 |i0,000 fFOR BC-457-A $ 53 SHUNTS MIC. F 51 20 AMP. FUSE
K 54 | TRANSMITTER || R 57 | 380 R 73 | 15000 FOR BC-458-A SERIES RESISTOR RL'50 | PARASITIC
OuTPUT RSB | 5,000 [ R 73 |S/00 FORBG-459-A %S 54 | ANT.CURRENT SUPPRESSOR
K 55 | ANTENNA SWITGH— || R 59 | 30,000 || R 73 | 5100 FOR BC-696-A METER SWITCHING RLSI | PARASITIC
ING REC. TO TRANS.| R 60 | 75,000 [ R 74 | 15000 SUPPRESSOR
K 56 | BUILT-IN KEY | R 6! |20 R 75 | 5,000
R 62 |10,000 ||R 76 |20
R 63 | 20000 || R 77 |3%0
R 64 | 100,000 || R 78 | 5
R 65 | 15,000
R 66 | 510
R 67 | 5,000
R 68 | 20
R 69 | 1000000
g
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(THREE RADIO RECEIVERS, ADAPTERS FT-230-A, RACK FT-220-A,

MOUNTING FT-22i- A SHOWN)
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TYPICAL SIDE WIE



© © @ RECEIVER WEIGHT OF
COMPONENT UNITS TO BE  COMPONENT
°© PARTS INSTALLED PARTS
ONE RECEIVER, LESS TUBES,
DYNAMOTOR AND ADAPTER 5.7 LBS.
ONE SET TUBES 03 *
ONE DYNAMOTOR DM-32-A 30 -
ADAPTER FT-230-A o1 -
MOUNTING FT-278- ADAPTER FT-260-a o *
MOUNTING FT-23I -2 ] 0.7 *
RAGK FT-233-A I 3 -
MOUNTING FT-279-a 2 o8 -*
RACK FT-277-A 2 25
MOUNTING FT-221-a 3 1o *
NO.I0SCREWS RAGK FT-220-A 3 4.0
* MOUNTING FT-278- 4 1.2
Ad * RACK FT- 264~ 4 55
COUPLING MG-211-A 0.25 *
@ @ @ AVERAGE WEIGHT OF PLUG - 0.13 =
. - -/ SHIELDED CORDS,
. | . AVERAGE WEIGHT PER FOOT - o7 *
E , EP TUNING SHAFT MG- 215,
. WEIGHT PER FOOT - oz *
20§ -
21 %
— *NOTE: THESE ITEMS HAVE NOT BEEN PROCURED UP TO
@ @_ © @ THE TIME OF WRITING THIS INSTRUCTION BOOK.
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- = 2 i
f ] 1
H E w
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TYPICAL SIDE VIEW OF RADIO RECEIVER, RAGK AND MOUNTING
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FIGURE 28 -— RADIO SET SCR-274-N — INSTALLATION DIMENSIONS AND
WEIGHTS OF RECEIVERS, RACKS AND MOUNTINGS
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° TRANSMITTER WEIGHT OF
GCOMPONENT UNITS TO BE COMPONENT
PARTS INSTALLED PARTS

ONE SET TUBES 0.5 LB,

ONE TRANSMITTER
LESS TUBES

MOUNTING FT-232-A
RACK FT-234-A

MOUNTING FT-227-A
RACK FT-226-A

% MOUNTING FT-262-
X RAGK FT-276-

MOUNTING FT-332-A
RACK FT-331-A

10 HOLES FOR *10 SCREWS AVERAGE WEIGHT OF PLUG -

SHIELDED GORDS -
AVERAGE WEIGHT PER FOOT

-0

MOUNTING FT-332-A

wo mo
OO0 Ow O® O~ W

AH G PN

oo »-
I3 &
. .

% NOTE: THESE ITEMS HAVE NOT BEEN PROCURED
UP TO THE TIME OF WRITING THIS
INSTRUCTION BOOK.
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MOUNTING FT-262

| 10 HOLES FOR *|0 SCREWS
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7
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8
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SIDE VIEW OF TRANSMITTER, RACK AND MOUNTING TYPICAL REAR VIEW OF RACK AND MOUNTING
(RACK FT-226-A AND MOUNTING FT-227-A SHOWN)
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FIGURE 29 — RaADIO SET SCR-274-N — INSTALLATION DIMENSIONS AND
WEIGHTS OF TRANSMITTERS, RACKS AND MOUNTINGS
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|
.
|
]
|
|
i
I
|
|

8 HQLES FOR #8 SCREWS . - - - e B
L
® O) 4
WEIGHT OF GOMPON
MOUNTING e Ur 3 FOR TRANSMITTERS WEIGHT OF COMPON
FT-229-A o~
‘ RADIO GONTROL BOX BC-4
AND MOUNTING FT-2
RADIO CONTROL BOX 8C -4
AND MOUNTING FT-2
u 22" e RADIO CONTROL BOX BG-4
¢ l AND MOUNTING FT-2
, 1 RADIO GONTROL BOX BG- 4
% ] e 1 AND MOUNTING FT- 2
4HOLE QD ANTENNA RELAY UNIT BG- 4
FOR#8 ] -~ AND MOUNTING FT-
SCREWS MOUNTING Mo s
FT-228-A N " MODULATOR UNIT BG- 4
TeeE i (LESS TUBES AND DYNAMOTOR) BC- 4

WEIGHT PER FOOT
COUPLING MG -2IIA

e 2 & AVERAGE WEIGHT OF PLUG
s ot SHIELDED GORDS
. pET AVERAGE WEIGHT PER FOOT
2L -y | -
e i ie TUNING SHAFT MG-215

|
-
£l

¥DISCONTINUED ON LATER MODELS ?

28
32

ANTENNA RELAY UNIT BC-442-Al
AND MOUNTING FT-229-A

+Antenna Relay Unit BC-442-AM dir

shown for Antenna Relay Unit BC
dimension is deleted as the bindi
are not included.

3
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—~— 7 3

L

INCHES

TO REMOVE PLUG

153 Wz e

ALLOW 4

o

RADIO GONTROL BOX |
BC-451-A J

+ ANTENNA RELAY UNIT ?
BC- 442-A



MOUNTING
FT- 222-A

.72-}'——
PRL
[
] i
R R)
g

WEIGHT OF COMPONENT UNITS

RADIO GONTROL BOX 8C-450-A
AND MOUNTING FT-222-A
RADIO CONTROL BOX BC -473-8
AND MOUNTING FT-235-8B
RADIO CONTROL BOX BC-496-A
AND MOUNTING FT-240-A
RADIO GONTROL BOX BC- 451-A
AND MOUNTING FT- 228-A
ANTENNA RELAY UNIT BC- 442-A
AND MOUNTING FT-229-A
MODULATOR UNIT BC- 456-A .OR
(LESS TUBES AND DYNAMOTOR) BC- 456-B
MOUNTING {MODULATOR UNITY FT- 225-A
ONE SET TUBES
(MODULATOR UNIT)
DYNAMOTOR DM- 33-A

AVERAGE WEIGHT OF PLUG
SHIELDED CORDS
AVERAGE WEIGHT PER FOOT

TUNING SHAFT MC-215
WEIGHT PER FOOT

COUPLING MC -2IIA

ANTENNA RELAY UNIT BC-442-AM
AND MOUNTING FT-229-A

0.9 "

9.0 "
o1 "

0.3
so
0.13

olr "

0.12
0.25

20 ~

+Antenna Relay Unit BC-442-AM dimensions are the same as
shown for Antenna Relay Unit BC-442-A except the 69%4¢”
dimension is deleted as the binding posts so dimensioned

are not included.

\*

+—8 HOLES FOR
#10SCREWS

MOUNTING
FT-225-A

=

= 0 =

|\ )

: = :4

\

CLEARANCE TO PERMIT
REMOVAL FROM MOUNTING

FIGURE 30 — RADIO SET SCR-274-N — INSTALLATION DIMENSIONS AND WEIGHTS OF
RADIO CONTROL BOXES, ANTENNA RELAY UNIiT AND MODULATOR UNIT
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e
DYNAMOTOR— T
DM-33-A
e
~
|
eSS
(i)

ALLOW 4 lNCHESl
TO REMOVE PLUG

MODULATOR UNIT
BC-456-A OR BC-456-B
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RADIO SET SCR-274=N

5

WEIGHT OF CONTROL PANEL O7 LBS

F1GURE 30A—RADIO SET SCR-274-N—INSTALLATION DIMENSIONS AND

WEIGHT OF RADAR CONTROL PANEL C-570A/A og C-570B/A

Revised 25 July 1956

142A



RAD!O CONTROL
BC-450-A
NOTE t

BOX

HEADSET
HS-23
OR EQUAL
SEE NOTEIO

A
PLois2 ]

N

RADIO CONTROL BOX
BG-451-A

MIC _KEY

— ~PL-153

N

DYNAMOTOR

MODULATO
8C-456-A OR

HEADSET
HS-23
OR EQUAL
SEE NOTE IO MICROPHONE
T- |7coR EQUAL KEY J-37 OR EQuAL, SEE NOTE 10
SEE NOTE 10 OR THROTTLE SWITCH
\\ K TUNING SHAFT MG-215

TUNING SHAFT MC-215

=

(+)
WHITE

=)
BLAC!

TUNING SHAFT MC-215
u PRIMARY SOURC
24-28V. DG
NOTE4f s(5
PL-15— T e :'J
NOTE 3
| RADIO
RECEIVER
DYNAMOTOR BC-455-A OR
pLise BG-455-B 7
L (6.0-9.1 MG}
. NOTE & '
| (T ]
b J N ™R
RACK FT-220°A H = h
NOTE 3
i RADIO
REGEIVER
DYNAMOTOR
Mot BG-453-A OR NOTE 8
— BG-453-8
=\ (190-550 KG) 3
D NOTE 2 \\_L
R .
|] NOTE 3
i RADIO
DYNAMOTOR BC’?E%E,'YEROR
DM-32-A BC-454-8 NOTE €
Pl-1524 @ L (3.0-6.0MC) _
(| A
PL-147— 6
primary  WHITE (4) (&—] <~/
SOURGCE NOTEEL
24-28V. DC. o po (_)[— —




)

DYNAMOTOR DM-33-A

MODULATOR UNIT
BC-456-A OR BC-456-B

SEE NOTE 10

)|

(+} (=)
WHITE  BLACK

PRIMARY SOURCE

NOTE 3

NOTE 3

24-28V. D.C
ANTENNA
SEE NOTE (0
NOTE 3
A NOTE 6 C
@r 7 3

‘ PLI56

L

ANTENNA RELAY UNIT
G BC-442-A

FV
h

e

——RACK FT-226-A

A

PL-I154
are

TN@ REC

RADIO TRANSMITTER NO.|
BC-696-4(3-4 MC)
BC-457-4(4-53MC)
OR BC-458-A(5.3-7MC)

P56
I I e T I —
X177 ‘ﬂ

RADIO TRANSMITTER NO.2
BC-459-A(7-9.iMC)
NOTE 7

=g

NOTE & NOTES

| TO 8: FOR SPECIAL NOTES INDICATED ON THIS

DRAWING SEE PARAGRAPH

OF TEXT.

10. USED IN CONJUNCTION WITH BUT NOT
PART OF RADIO SET SCR-274-N.

Bty

FIGURE 31 — RADIO SET SCR-274-N — CORDING DIAGRAM

-

z
=
m

w
|



' RUBBER CORE SHOULD PROTRUDE
\ |/32"BEVOND FACE OF FERRULE.
1
!

APPLY ANTI-SEIZE LUBRICANT 70
THREADS OF BOTH KNURLED NUTS.

ASSEMBLY VIEW OF GCORDS

TRIM SAME AS
OPPOSITE SIDE

\wmzs TO TERMINALS 10,11,12 ONLY
METHOD OF TRIMMING CABLE CO-210 FOR CORD ASSEMBLY 5804

B |

32

TRIM SAME AS
OPPOSITE SIDE

METHOD OF TRIMMING CABLE €0-205 FOR CORD ASSEMBLY 5808

R
CLIP OUT SH
GREEN me.u L

OPPOSITE SIDE|

TRIM SAME ASI

GLIP OUT i
GREEN WIRE

TWELVE NO.22 BBS GA.
WIRES OUTER LAYER

1Y

TWO NO.16 B& S GA.
WIRES INNER CORE

FOUR NO.22 B& S GA.
WIRES INNER CORE

7"

TRIM SAME AS
OPPOSITE SiDE

METHOD OF TRIMMING GABLE C0-207 FOR CORD ASSEMBLY 7538

@i~

B

3

L3
METHOD OF TRIMMING CABLE CO-206 FOR CORD ASSEMBLY 6693

TRIM SAME AS|
|OPPOSITE SIDE

INSTALLATION NOTES FOR GORD ASSEMBLIES

ALL CABLES HAVE CONSIDERABLE TORSIONAL RIGIDITY SO THAT WHEN
INSTALLED APPRECIABLE TORSIONAL STRESS MAY BE SET UP IF THE

' RELATIVE ANGULAR POSITION OF THE PLUGS TO THE CABLES IS UNFAVORABLE,

THIS CONDITION SHOULD BE RELIEVED BY TWISTING THE CABLE, A SHORT

! LENGT

H AT A TIME ,UNTIL AN ANGULAR PLUG RELATION iS OBTAINED WHICH

RESULTS IN NEGLIGIBLE TORQUE.

! CAUTION — DO NOT GRIP PLUGS TO TWIST THE CABLE SINCE THE JOINT BETWEEN

CABLE

AND PLUG MAY FAIL.

NOTE

-

! CABLING IS NOT USED IN ARMY AIR FORCES

INSTALLATIONS.

VIEW F

WIRING COLOR CODE & PL-157 ASSEMBLY VIE
END VIEW OF PLUG PL-IS7
5
% ALL ITEMS IN THIS BLOCK 16 “

DISCONTINUED ON LATER MODEL.

— - - e BLACK—me——————{]
RED— (]
\ 1. OUTER WHITE | lL“
2. OUTER BLACK i6
| 3. RED ‘
4. INNER LARGE WHITE
] 5. INNER LARGE BLACK(GROUND) I METH
BLUE - - - ——
| ° RUBBER CORD SHOULD
7. GREEN . I. BLUE 3"
PROTRUDE 32" BEYOND
' 8 veLLOW 2. RED FACE OF FERRULE
, 9. BROWN 3. BLACK (GROUND) (NO.16)
10. ORANGE 4. GREEN
IL. INNER SMALL WHITE 5. YELLOW I
t2. INNER SMALL BLACK 6. WHITE (NO.16)
|
| PL IS4 { 3\ PLIS)
‘ (0] 6 O |
| 2 O 4 .
5 , o &
© i
1 VIEW B i
) VIEW A
i | WHITE
I YELLOW 2 RED !
2. RED 3 BLUE ;
| 3. BLAGK (GROUND ) (NO.18) 4 GREEN (GROUND)
4. WHITE (NO.16) 5 YELLOW ;
! BLUE 6 BLACK
i (GREEN NOT USED) 7 BROWN i
| 8 ORANGE |
. Ol PL-156 pL-52 L - L
i
\ 2 & 4 !
| 3 ° ¢ |
. 03 - %
NS
| VIEW C VIEW D |
| |
| I. WHITE (BETWEEN BR. 8 RD) i
| @ | 2 WHITE{BETWEEN RD. 8 OR) |
©oW 3 RED | WHITE !
‘ a | 4 GREEN 2 BLACK (GROUND) .
<] 5 WHITE(BETWEEN OR.8 YEL.) ‘
v g{ € BLUE . 0 3
| | 7 WHITE(BETWEEN GR.8YEL) PLtaT | H ;
| 5] 8 ORANGE | B
| 3| 9 WHITE(BETWEEN BL8 GR ) .
10. YELLOW : 1T
! 11. BROWN ; L&
| o \12 WHITE(BETWEEN BR.8 BL.) |
& (13 YELLOW |
l Q| 14. BLUE VIEW G
O | 15 BLAGK ( NO.16) — , CRIMP AS SHOWN WITH HEX. TO
! E' 16. GREEN B FLATS CRIMPED ON HUB MUST
‘ z| 7 RED- | WHITE & JUMPER PARALLEL WITH FLATS ON SHA
I T \18 WHITE (NO.16) 2 BLACK {(GROUND) CRIMPING DETAIL (CA
| (NO.7 GROUNDED BY SCREW) 3 JUMPER
! ! NOTES :
‘ PL 153 PL-148 i CUT SHAFTING T¢
| 2. WITH CASING ST
" SHAFTING REQUIR
G O I 3. LUBRICATE SHAF
NO.16 BARE !
} WIRE TINNED ' 4. LUBRICATE THRE
i 1
| e -
I VIEW H
WIRING COLOR CODES, TERMINAL DESIGNATIONS AND PIECE —
REAR VIEWS OF PLUGS 5804 CORD ASSEMBLY || F
- . T CoTm - - 5808 " :
ASSEMBLY PROCEDURE FOR CO TYPE CABLE 5810 - .. ;
| A. STRIP CABLE ENDS TO DIMENSIONS INDICATED. 5693 - -
B. TIN ENDS OF CONDUCTORS. 7536 - - F
C. INSERT CABLES INTO PLUG ASSEMBLIES . *(7543 = ” "
| D. BACK OFF NUTS , WASHERS AND SHELLS. 7547 « B |
| E. SOLDER WIRES TO RESPECTIVE JAGKS PER WIRING COLOR CODE 7548 -« . ;
|
1 WITH MINIMUM CROSSOVERS OF CABLE CONDUCTORS.
| F. ALIGN FERRULE PIN WITH JACK ON PLUG HAVING TAPPED HOLE AND * NOTE: DISCONTINUE
| SOLDER FERRULES THOROUGHLY TO SHEATH THROUGH 4 SIDE HOLES T
OF EACH PLUG.
‘ G. ASSEMBLE PLUGS WITH FERRULE PIN IN SLOT (N SHELL.FASTEN
; THE INSULATOR ASSEMBLY IN THE SHELL WITH SCREW AND THEN
J TIGHTEN AND SEAL NUT.



7639~ SOLDER

< ELACK

VIEW T

LUBRICATE THREADS OF THIS
NUT WITH ANTI-SEIZE LUBRICANT

N F

R CODE 8
F PLUG PL-IS7

ITEMS IN THIS BLOCK

SONTINUED ON LATER MODEL.

UE

.ACK (GROUND) (NO.16)
EE

LLO W

HITE  (NO.16)
! % PL IS
© 4
2 O 4
o , ©

O

VIEW B

HITE

E D

LUE

REEN (GROUND)

£ LLOW

LACK

ROWN

HITE
LACK {GROUND)

pL-147
VIEW G
/HITE B JUMPER
LACK (GROUND)
UMPER
PL-148
e | O ©
NNED
VIEW H

L DESIGNATIONS AND
PLUGS

TYPE CABLE
3 INDICATED.

MBLIES .
SHELLS .

CKS PER WIRING COLOR CODE

BLE CONDUGCTORS,

PLUG HAVING TAPPED HOLE AND
‘0 SHEATH THROQUGH 4 SIDE HOLES

Ay
VIEW OF CORD 7543

WIRING COLOR CODE &

ASSEMBLY END VIEW OF PLUG PL-I58

|
|

PL -
CONSISTS OF PLUG PL-U19
(S0 MARKED){7545) TOGETHER

WITH FERRULE ASSEMBLY (7639)

i€ - .
b L I
i = \
BLACK— |
RED—r—me—e——————— ] }
I WL 1.._%1 1 ,
16 & 3

| . |
i METHOD OF TRIMMING CABLE CO-2il FOR CORD ASSEMBLY 7543 ABOVE .
RUBBER CORD SHOULD R - - 1
PROTRUDE /32" BEYOND i
FACE OF FERRULE [ A y ‘
I

¥

APPLY ANTI-SEIZE LUBRICANT TO
THREADS OF BOTH KNURLED NUTS

‘ ASSEMBLY VIEW OF COROS

|
7547 AND 7548 ‘

.
I + |

METHOD OF TRIMMING CABLES CO-204 FOR CORD ASSEMBLIES_ 7547 & 7548 ABOVE

mlulumlmmmll
\ i

//Illllltﬂ

1

|

STAKE ITEM 6585 TO GASING AT |
BOTH ENDS OF SHAFT AS SHOWN. '
WHEN STAKING USE PILOT OF 1
i

i

I

'

i

|

SECTION B-B SUITABLE SIZE TO MAKE FINAL 4 008

INSIDE DIAMETER OF CASING =.242-,000
GRIMP AS SHOWN WITH HEX. TOOL.

FLATS CRIMPED ON HUB MUST BE
PARALLEL WITH FLATS ON SHAFT,

‘ CRIMPING DETAIL (CASING REMOVED)

SECTION A-A

NOTES : |
{. CUT SHAFTING TO REQUIRED LENGTH “L"
‘ 2. WITH CASING STRETCHED OUT TO MAX.LENGTH, CUT CASING 3/,
| SHAFTING REQUIRED. PUSH BACK CASING AS REQUIRED TO ASSE
' 3. LUBRICATE SHAFT WITH "UNIVIS 90" OR EQUIVALENT.
I 4. LUBRICATE THREADS OF NUTS WITH ANTI-SEIZE LUBRICANT !

"INCH PER FOOT LONGER THAN |
BLE SPLINES ON SHAFTING. ‘

\
i TUNING SHAFT MC215 :

' FROM T0

| PIECE PLUG UNIT PLUG UNIT OiM.A | DIM.B
5804 CORD ASSEMBLY || PL-i54 VIEW A MODULATOR UNIT | PL-I54 VIEW A |[TRANSMITTER RACK A+2 '/l.é
5808 « PLIS(___+ B |MODULATOR UNIT | PLri51 " B | RECEIVER RAGK .
5810 u PL-I56 + C [[TRANSMITTERRACK || PL-I56 " C ||ANTENNA RELAY UNIT| ngusmso a+1 ¥
6693 " PL152 D | RECEIVER RACK | PLI52__ " D || REC.CONTROL BOX
7538« f PLiS3 € |MODULATOR UNIT JPLI53 " E |TRANS.CONTROLBOX a+2 g

*[7543 « w Plei57 ~ F |TRANS.CONTROLBOX] PLI58 " T [[ANT.GUR.INDICATOR a+19/8 |

7547 -« - PLI47 G |RECEIVER RACK BATTERY As12"
7548 « B FL-148_ » _H | MODULATOR UNIT BATTERY
% NOTE: DISCONTINUED ON LATER MODELS

TABLE A- CORD ASSEMBLY AND CABLE TRIMMING DATA

- PIN IN SLOT IN SHELL.FASTEN
. SHELL WITH SCREW AND THEN

[145]

ASSEMBLY

SHELL
PHILLIPS
SCREW

SECTIONAL VIEW

SEE NCTEZ

_ASSEMBLY PROCEDURE
A, STRIP |NSULAT|ON ON END OF |«
CONDUCTOR A DISTANCE OfF g

B.TIN END OF CONDUCTOR

C.REMOVE INSULATOR ASSEMBLY BY
REMOVING THE PHILLIPS SCREW.

b. INDIVIDUAL WIRES SHALL BE
CARRIED THROUGH THE NUMBEREL
HOLES IN THE BACK PLATE AND !
SOLOERED TO THE RESPECTIVE

PLATE AND INSULATOR ASSEMBLY.

E.ASSEMBLE |NSULATOR INTO SHELL
AND REPLACE SCR

F. REFERENCE MAY az MADE TO AIR
CORPS SPECIFICATIONS AND OTHER |
AIR CORPS INSTRUCTIONS i

INGLUDING WIRING DIAGRAMS FOR |

|

!

ADDITIONAL INFORMATION,

NOTES:

. CODE NUMBERS OF PLUGS

ILLUSTRATED BY 'rm; DRAWING

ARE SIMILAR TO SE USED

WITH SHIELDED CORDAGE AND ARE

[DENTIFIED BY SUFFIX "A"AFTER !
CODE NUMBER SUCH AS |

PL-l53 -A.

. THE TERMINAL ARRANGEMENT OF l

PLUGS FOR USE_WIT £

WIRING IS IDENTIGAL TO THAT OF

|

~

THE CORRESPONDING TYPE PLUG
FOR CABLE ASSEMBLIES

TYPICAL PLUG FOR USE WITH
OPEN WIRING

FIGURE 32 — ASSEMBLY DRAWINGS OF CORDS, PLUGS AND TUNING SHAF1

UsEDp IN Rapio SET SCR-274-N



T.O. No. 16-40SCR274-5

TEAY - PO4-A

o
" INPUT VOLTAGE SCREEN VOLTAGE PLATE VOLTAGE

INPUT CURRENT I0A FUSE  CATHODE CURRENT
& SPARE
[j OFF
& %
QO camn ?

Ne TEL. _ CONTROL
u—

TEL. Y

HEADSET HS-23
OR EQUAL

T

: (+)

PRIMARY .
‘ SOURCE
' 28 VOLTS .
| b =) SPECIAL PLUG ]
i AND FIXTURE
L. Brac DWG. NO. 7845

GONNECTIONS FOR SERVICING RADIO RECEIVERS

(THIS ARRANGEMENT PROVIDES FOR ACCESS TO THE
ELECTRICAL COMPONENTS INSIDE THE RADIO REGEIVER
UNDER TEST)

T | PRIMARY i
| SOURGCE
' 28 VOLTS
| oo
[_ BLACK

(e

RADIO RECEIVER UNDER |
TEST WITH DYNAMOTOR DM-32-A |
AND ADAPTER FT-230-A l

- -—

\

(BOTTOM COVER REMOVED) J

"TINPUT VOLTAGE  SCREEN VOLTAGE  PLATE VOLTAGE
0-30 VOLTS DC. 0-150 VOLTS GC. 0-300 VOLTS DC.

INPUT GURRENT
PART OF GW - OFF -MOW i
SWITCH (CLOSED ON CW \}’\ 010 AMPERES DG
AND MGW)
10A
FUSE
GAIN CONTROL
0-50,000 OHMS

PARTS LIST FOR TEST SET RC-54-A
(FOR TESTING COMPONENTS OF RECEIVING EQUIPMENT)

CATHODE CURRENT
0-25 MILLIAMPERES D

PART OF OW-OFF'MGWV/
SWITGH CLOSED ON MCW

TEL. TEL,

PL-147

PL-152

TO RADIO RECEIVER BC-453-A (OR-B),
BC-454-A (OR B), BC~455-A(OR B) WITH

DYNAMOTOR DM-32-A AND ADAPTER FT-230-A

SCHEMATIC CIRCUIT DIAGRAM OF TEST UNIT I-84-A

QUAN] DESCRIPTION WE.DWG. NO.
| #CORD CD-53! {RACK FT-233-A OR TEST UNIT 1-84-A'TO PRIMARY J 7547 METER READINGS FOR
SOURGE, TWO CONDUGTOR, ONE PLUG PL-147) y
i METER LABELLED READS R sl
% CORD CD-532 (RACK FT-233-A TO RAC'O CONTROL BOX BC-450-A, 6693
! BC-473-B OR BC-496-A EIGHT CONDUCTOR, PLUGS PL-152 MAXIMUM
X CORD CD-533 (TEST UNIT 1-84-A TO RADIO RECEIVER ONE PLUG
TA PRIMA RCE (VOLTS 28.0
' | “PLi52 AND ONE SPECIAL PLUG PER_DRAWING NUMBER 7845)| 7382 INPUT VOLTAGE CREERY ;?g SUPP(LY o )TuaEs
2 | INSTRUCTION DIAGRAMS FOR TEST SETS RC54-A AND RG-55-A , ES-69203i SCREEN VOLTAGE | SCREEN : 78-92
e VT-131 AND VT-i32 (VOLTS) .
] MOUNTING FT-222-A (FOR RADIO GONTROL BOX BG-450-A) 7054 SLATE SUPPLY To TUBES vITeI
! MOUNTING FT-231-A (FOR RACK FT-233-A) i 7059 PLATE VOLTAGE |VT132 AND SCREEN GRID SUPPLY 230- 250
I RACK FT-233-A (FOR ONE RECEIVER} 7509 TO TUBE VT-134 (VOLTS)
I TEST UNIT 1-84-A 7369 TOTAL GURRENT FROM PRIMARY _
I SET OF TOOLS AS FOLLOWS: 3 - BRISTO WRENCHES 8021 INPUT CURRENT | 5oURGCE (AMPERES) 1.4-17
g: ingeleirii%ﬁgg’;IVERs 32:3 CATHODE CURRENT OF R F AMP
_TUBE EXT GATHODE GURRENT | AND FIRST T F AMP TUBES VT-I3I 1-15
3 | CONTROL UNIT MC-237 (LOGAL}(FORMERLY MC-236) 6743 (MILLIAMPERES)
| ot HEADSET HS-23 (OR HS-23-4)

| | OD-307 (OR CD-307-A) HEADSET EXTENSION CORD

% CORDS CD-53), CO-532 AND CD-533 ARE FURNISHED IN
FIVE FT. LENGTHS UNLESS OTHERWISE SPECIFIED.
1% HEADSET HS-23 AND CORD GD-307 ARE NOT FURNISHED
BY WESTERN ELECTRIC COMPANY AS PARTS OF THIS

TEST SET.

L ]
FI1GURE 33 — TEST SET RC-54-A — INSTRUCTION DIAGRAM FOR RECEIVER I'ESTING

[147]



RADIO CONTROL BOX
BC-451-A

U

PL-153

DYNAMOTOR
DM-33-A

—
MOUNTING
[~1FT-228-4

MODULATOR UNIT
BC-456-A OR(-8)

—

p S]]

e

FT-225-A [
INPUT VOLTAGE

MOUNTING

TEST UNIT 1-85-A

0-30

cD-524

MICROPHONE
T-I7 OR EQUAL
WHITE
(+)
PRIMARY L
SOURCE i|

28VvoLTs 0.C. ||
(=)
BLAGK

~

|
(@G

>

*©

00000
0000
00000
00020
OOOOOJ

ANTENNA
A-Bl-A

RADIO TRANSMITTER
UNDER TEST

EONNECT GROUND CLIP TO CHASSIS

B S

(BOTTOM COVER REMOVED) [ _

CD-530
SPEGIAL PLUG
AND FIXTURE
DWG. NO.7844 J/
——_| DANGER
600 VOLTS

CONNECTIONS FOR SERVICING RADIO TRANSMITTERS

(THIS ARRANGEMENT PROVIDES FOR ACCESS

TO THE ELECTRICAL COMPONENTS INSIDE

THE RADIO TRANSMITTER UNDER TEST)

METER LABELLED

READS

X METER READINGS FOR THE
THREE POSITIONS OF RADIO
CONTROL BOX BC-45(-A

TONE CW VOICE
INPUT VOLTAGE HEATER cReurT XK27.0 [%k27.0 [|¥x*270
TSCREEN GRID SUPPLY TO
SGREEN VOLTAGE UBES VT-136,RF POWER - - -
AMPLIFIERS VoL TS) 145-160 | 250-300 | 145-160
PLATE sugpu TO
PLATE VOLTAGE TUBES VT-136,RF POWER | 520-560 ( 500-540 | 520-560
AMPLIFIERS (VOLTS)
PLATE CURRENT, TUBE
0SC.PLATE V-1 b
M e e e e
PLATE CURRENT,
AMP.PLATE 2
TUBES VT-136,RF POWER 90-110 160-1 -
CURRENT AMPLIFIERS (MILLIAMPERES) 07190 | 907Ho
AMPERES RF ANTENNA CURRENT . R .
ON ANTENNA A-61-4) (AMPERES) 1724 24-3.3 t3-20

* RADIO TRANSMITTER MUST BE ACCURATELY TUNED FOR MAXIMUM
ANTENNA GURRENT INTO ANTENNA A-6i-A,WITH EMISSION SWITCH
OF RADIO CONTROL BOX BC-45!-A ON CW,AND “ANT. COUPLING"
ADJUSTED FOR MAXIMUM ANTENNA GURRENT.
MUST NOT BE RETUNED AFTER SWITCHING TO TONE OR VOICE.

% X WITH THE MODULATOR UNIT AND RADIO TRANSMITTER ENERGIZED,
THERE WILL BE APPROXIMATELY ONE VOLT DROP [N THE LEADS
FROM THE PRIMARY SOURCE TO THE POINT OF MEASUREMENT OF THE
HEATER CIRCUIT VOLTAGE AND THE READING ON THE METER LABELED
INPUT VOLTAGE WILL THEREFORE BE ABOUT ONE VOLT LESS THAN
THE VOLTAGE OF THE PRIMARY SOURCE.

RADIO TRANSMITTERS

‘[_,,f,, o
\

A 5 6
| - 5 OHMS

100 - —
L _MmMF_ T

SCHEMATIC CIRCUIT DIAGRAM
ANTENNA A-61-A

SCREEN VOLTAGE PLATE VOLTAGE

OSC.PLATE GURRENT
TN

0-750

AMP PLATE CURRENT

MODIFIED PLUG PL-1564
ER DWG.NO.7848

L.

WARNING
DYNAMOTOR DM-33-A
GENERATES 600 VOLTS DC.

DO NOT ATTAGH OR DETAGH

PLUGS WHILE DYNAMOTOR IS
RUNNING




TEST UNIT 1-85-A

ul

INPUT VOLTAGE SCREEN VOLTAGE PLATE VOLTAGEQ

@ -

0SGC.PLATE CURRENT

@

AMP .PLATE CURRENT

MODIFIED PLUG PL-154
ER DWG.NO.7848

GD-530

SPECIAL PLUG
AND FIXTURE
OWG. NO 7844

-/

| DANGER
600 VOLTS

TERS

S

DE
ST
| '
| 3—%%5?-NNArﬂ<i\¥:rrg |
i 100 5 OHMS i
L MMF __ o |

SCHEMATIC ClRCUlT DIAGRAM
ANTENNA A-61-A

WARNING
DYNAMOTOR DM-33-A
GENERATES 600 VOLTS DC.

DO NOT ATTAGH OR DETACH

PLUGS WHILE DYNAMOTOR IS
RUNNING

" "7 INPUT VOLTAGE  SCREEN VOLTAGE

0-30 VOLTS DG. 0-500 VOLTS OC.

TPLATE VOLTAGE
0-750 VOLTS DC.

I
)

X

= —

CURRENT

Y
o/
6 0SG.PLATE

|LLIAMP€RES DC.

AMP.PLATE
CURRENT ( o
0-250
MILLIAMPERES DC.

; MODIFIED PL-154
PLUG PL-I54 PER DWG. NO. 7848

BC-456-A OR BC-456-8

L) N

TO MODULATOR UNIT

TO RADIO TRANSMITTER
BG-457-A BC-458-A,BC-459-A OR BGC-696-A

SCHEMATIC CIRCUIT DIAGRAM OF TEST UNIT 1-85-A

PARTS LIST FOR TEST SET RG-55-A W.EGO.
(FOR TESTING COMPONENTS OF TRANSMITTING EQUIPMENT) |DWG.NO,
QUAN. DESCRIPTION

2 PCORDS CD-524(MODULATOR UNIT BC-456-A OR (-B) TO TEST UNIT 5804
I-85-A AND TEST UNIT I-85-A TO RACK FT-234-A,12 CONODUCTOR,
PLUGS PL-154)

| *CORD CD-525(MODULATOR UNIT BC-456-A OR(-B) TO PRIMARY 7548
SOURCE, TWO CONDUCTOR,ONE PLUG PL-148)

] kCORD CD-526(MODULATOR UNIT BC-456-A OR(-B) TO RADIO 7538
CONTROL BOX BC-45i-A I8 CONDUCTORS,PLUGS PL- 153)

I P*CORD CD-527(MODULATOR UNIT BC-456-A OR(-B) TO RACK 5808
FT-233-A,SIX CONDUCTORS, PLUGS PL-ISI1)

| WCORD CD-528(RACK FT-234-A TO ANTENNA RELAY UNIT 5810
BC-442-A FIVE CONDUCTORS,PLUGS PL~I56)

| bkCORD CD-530(TEST UNIT I-85-A TO RADIO TRANSMITTER, ONE 7843
MODIFIED PLUG PL-154 PER DWG.NO.7848 AND ONE SPECIAL
PLUG PER DWG.NO.7844)
ANTENNA A-61-A 7777
DYNAMOTOR DM-33-A 5168

i
|
2 | INSTRUCTION DIAGRAMS FOR TEST SETS RGC -54-A AND RC-55-A ES-69203
i MODULATOR UNIT BC-456-A OR (-B) 7591
| | MOUNTING FT-225-A(FOR MODULATOR UNIT BG-456-A OR (-B) 7058
I | MOUNTING FT-228-A(FOR RADIO GONTROL BOX BG-45I-A) 7083
| | MOUNTING FT-229-A(FOR ANTENNA RELAY UNIT BC-442-A) 7056
i | MOUNTING FT-232-A(FOR RACK FT-234-A) 7061
I | RACK FT-234-A(FOR ONE TRANSMITTER) 7507
| | RADIO CONTROL BOX BC-45I-A 7095
| | TEST UNIT I-85-A 7544
i | SET OF TOOLS AS FOLLOWS:3 -BRISTO WRENCHES 8021
3 -PHILLIPS SCREWDRIVERS 8020

“*MICROPHONE T-17 OR EQUAL

*CORDS CO-524 TO 530,INCLUSIVE ARE FURNISHED IN FIVE FT

LENGTHS UNLESS OTHERWISE SPECIFIED.

*HMICROPHONE T-17 IS NOT FURNISHED BY WESTERN ELECTRIC CO.

AS PART OF THIS TEST SET.

[149]

55-A — INSTRUCTION DIAGRAM FOR TRANSMITTER TESTING

v

TesT SET RC

FIGURE 34



MICROPHONE T-17
OR EQUAL

WHITE
PRIMARY (+}

RADIO CONTROL BOX
BC-45!1-A

MOUNTING
FT7-228-A

/fzvhmmﬂns
FT-225-A
DYNAMOTOR
DM-33-A
N
MODULATOR UNIT
BC-456-A (OR-B)

TEST UNITI

-
" INPUT VOLTAGE  SCREEN VI

‘ -~

OSC.PLATE CURRENT

N I\

PL-154
CD-524

SOURGE

28 VOLTS
0.C. (=)
BLACK

RADIO GONTROL BOX
BC-450-A

s

HEADSET HS-23
OR EQUAL

PRIMARY
SOURCE

28 VOLTS
D.C.

P
MOUNTING
FT-231-A

RACK FT-233-A
~

CcD-532

PL-15I

CD-524

//

J O

1)

/S

RADIO RECEIVER
BC-453-A(OR-B)
BC -454-A (OR- 8)
BC-455-A (OR-B)

A éﬁg\CONTROL UNIT

MG -237A

cD-528
cD-527 /1;::
ANTENNA
BC- 4
PL-I54 Puﬂqi
ORY)
J =
/J i I
MOUNTING RADIO TRANSMITTER
FT-232-A B8G-457-A
BC-458-A
BC-459-A
BC-696-A
G G
RACK FT -234-A \ —/
SEE NOTE | A

CONNECTIONS

FOR TESTING ALL ACCESSORIES OF RADIO SET SCR-27¢



TEST UNITI-85-A

Zn

ANTENNA RELAY UNIT
BC-442-A

t!'-u:c AE%
ANTENNA POST |

ON RADIO
TRANSMITTER

ANTENNA
A-61-A

Y mowwTiNg (7 w
FT-225-A [ INPUT VOLTAGE  SCREEN VOLTAGE _ PLATE VOLTAGE TORACK FT-234-4A
g
¢©
\ 03C.PLATE CURRENT AMP. PLATE CURRENT | Mﬁ
i
—Q&:
J_/
N y
|
'\ '
L2154 PL-154 PL-I154
TO GROUND'BINDING POST
ON RACK FT-234-4
CD-524
| / f@ I
) 6
©- @
!
CD-524 00000
//’ 00000
// 00000
[e]e]elele]
. O OOOO) )
TO TEST ANTENNA SERIES CAPAGITOR IN
cD-528

%

ANTENNA RELAY UNIT
BC-442-A

AS SHOWN ABOVE.

ANTENNA RELAY UNIT BC-442-A CONNECGCT

READS APPROX.

HALF SCALE ONCW
PL—I? M
O U
NOTES :
7' ‘?\ MOUNTING FT~-229-A I. CONTROL UNIT MC-237AWAS
FORMERLY CODED MC-236.
2. XDISCONTINUED ON LATER MODELS.
RADIO TRANSMITTER .\
8C-457-A
BC-458-A
BC-459-A
BC-696-A
( ™
00000
00000
5 00000
00000
. 00000
) ClCmm )
. J
j: SEE FIG. 34 FOR PARTS LIST OF TEST SET
A ANTENNA RC-55-A AND INSTRUGTIONS FOR TUNING
i A-61-A RADIO TRANSMITTERS

LL ACCESSORIES OF RADIO SET SCR-274-N
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INSTRUCTION DIAGRAM FOR T

FIGURE 35



T.O0. No. 16-40SCR274-5

CW_OSCILLATOR

(RECEIVER)
FREQUENCY GOLOR CODE
[T
FREQUENCY COLOR |FREQUENGY[CW lonl((;;LrngTOR
BROWN| 85 KC 5852
YELLOW| 1415 KC 5855
GREEN | 2830 KC 856

RF COIL UNITS

FREQUENGY DWG. NO.
BAND (RECEIVER) LOCATION COLOR CODE
[ - RED | ANTENNA
YELLOW | AMPLIFIER
BLUE |OSGILLATOR
1] [l
i | : FREQUENGCY FREQUENCY BAND COLOR GODE
BAND COLORS
‘‘‘‘ COLOR BAND . b0,
BROWN | 190-550 KG | 6184
CENTER
BOTTOM SCREw /OSCILLATOR AMPLIFIER ANTENNA YELLOW} 376 MC 227
(BLUE) (YELLOW) (RED) GREEN 6-9.1 MC 6234
BOYTOM DOT LOGATION GOLORS
IF_GOUPLING UNITS
(RECEIVER)
FREQUENGY
2ND COLOR CODE
1.F._ | coLor
IST
85 KC_| BROWN
(415 KC | YELLOW
DWG. NO. 2830 KG| GREEN
FREQUENCY
LOGATION COLOR GODE
AND COUPLING UNIT DRAWING NUMBERS
IST 2ND | 3RD
LOCAE-B'?_TJEO)OLOR & I.F. | (RED) |(YELLOW)|(BLUE)
FREQUENCY | B5 KC | 4698 | 7267 | 4677
CENTER S COLOR 1415 KG| 7274 | 72715 | 7276
EVARLL LOCATION GOLOR 2830 KG| 7277 7278 | 7279
SGREW (RED)

OSCILLATOR COIL

(TRANSMITTER)

FREQUENCY
BAND GOLOR

INNER COIL

T
COLOR | BAND (?SIE' '6&%?4%

BROWN! 3-4 MC 6029

RED {4-5.3 MC| 6030
ORANGE [5.3-7 MC 603!
YELLOW |7-9.1 MC €032

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

FIGURE 36 — COLOR CODES FOR RECEIVER AND TRANSMITTER COILS

- [153]
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ON THE PRACTICAL WIRING DIAGRAM,

R-F AMP. MIXER FIRST 1-F AMR
NT-131) (VT-132) (VT -13h)
5 o
v3 l cll
3 e I
T
2 =
5
sl I B L = N S
T [} , v /
s ’
i y ‘ e
o1 e 7 / | 5
it ‘ L2 i ’ u / N
i | re i - o dos | _
L ’ G 4 r3 | [Hg EY L/ 7[c3s o7
= canZ cac
v 71 4 7 16 L7 v
== c6c 4 Ios )
o 4 R4 B cac| s t | <
<
ce Ri caF ¥ o8 c9}e Icioal % <<R9
. e 2
7 cal ]’ ICTOBI Terse[ e
= ——ces _l. :I_cn ceAT l =
R L i e
RS {
R7 R
RI
[ SV
| SAIN CONTROL LINE
N
o GW. 0SG. SHUT-OFF LINE
AS VIEWED
FROM OUTSIDE
SEE SCHEMATIC DIAGRAM
OF RECEIVING EQUIP -
MENT FOR JACK CON-
NECTIONS.
DETAIIL SCHEMATIC DIAGRAMS RS
COIL ASSEMBLIES AND TRANSFORMERS oquuerﬁ%;FIOPMER CAPAC;TO PTIO lNDUCTORRPST
RADIG RECEIVER 60~ 453 - A SYMBOL ESCRIPTION ||SYMBOL] DESGRI
Gl 1l MMF. L ANT. INPUT
2 15 MMF. L2,L3 | RT AMP.
T0 c3 100 MMF, L4, L5 | RF 05C.
TUBE C4 (A TO G)| GANG (346 MME)|| L6, L7 | INIST iF
v2 o5 3 MFD. L8,L9 |IN 2ND IF
C6 (4,8,C) |.05/05/05 MF. || LIG,LII | iN 3RD IF
G7 (A,B,C) |.05/05/05 MF. || LI2, Li3| CW OSC.
ce 200 MMF. U4 | RF GHOKE,
e 40 MMF. MiCRO-HEN
GIO (A,B) | 690 MMF TOTAL
orl 3 MMF LS | AF GHOKE
SYMBOL T cl2 180 MMF 3 HENRIES
OUTPUT TRANSFORMER ci3 17 MMF.
SYMBOL Z5G SYMBOL 258 SYMBOL Z5A RADIG RECENER 8O- 083 - 8 oid 180 MMF
R-F OSCILLATOR R-F AMPLIFIER R-F ANTENNA glg {:'S'S; gg;gzs//gzs M.
R-F GOIL UNIT (190-550KC) SYMBOL 25 o oozl
cie 17 MMF.
Gi9 180 MME.
€20 (A,B,C)].05/01/05 MF.
c2) 17 MMF.
c22 180 MMF
c23 180 MMF.
c2a 200 MMF.
c25 .00t MF.
c26 200 MMF.
ce7 345 MMF.
ce8 34 MMF
ce9 006 WF.
’ . . €30 15 MF.
SYMBOL 2! SYMBOL 22 SYMBOL 23 SYMBOL 24 gg’a 503'&”[
IST I-F 2ND I-F 3RD I-F CW OSCILLATOR ¢33 3 MMF.
(85 KC) (85 KC) (85 KG) (85KC) c35 750 MMF
c36 17 MMF.
I-F COUPLING UNITS c37 17 MMF.
c38 17 MMF.
GIRGUITS IN R-F COIL SET, I-F GOUPLING UNITS, CW OSCILLATOR, AND OUTPUT TRANSFORMER. THE €39 120 MMF,
TERMINAL NUMBERS ON THESE UNITS AGREE WITH THOSE SHOWN AT THE CORRESPONDING LOGATIONS




FIRST 1-F AMR SECOND I-F AMP DET-CW 0OSC. AUDIO AMP
(VT -131) (VT-131) (VT-133) VT ~134)

33 V7 =8
=
5
1 NORMAL CONNECTION
= 3 3 HIGH IMPEDANCE
(FOR 8000~ OHM
_L HEADSETS)
— OPTIONAL CONNECTION
IN RADIO RECEIVER
ecP-Eass -aE %oov;
IMPEDANCE (FOR 600-
s cer R0 OHM HEADSETS)
> H H z
o s |, c19 {( ca3, |/ c30
g = =+ = ¥ # A JRI
7] c36 cn] o3 ‘ c22 e c28
L6 L7 ) L8 L9 1 Lo Lt R2I ¢3!t
RI
RS Rl | 2 _L _L
= # c24
Terse | ee c20A]’ c2l T T grsl gre
J- _LCISA — F05¢) Rz Ris =
o) T L AN~
€200
RI3
A RB
RI
[ ST
Lia
mmqé)ﬂ.v
+ SCREEN GRID VOLTAGE
Lis
\ S0 4
—ceés I CW. 0SC.
88 o2 T R22 | gHUT-OFF
= LINE
R23 J3
AS VIEWED
— FROM OUTSIDE
CAPACITORS INDUCTORS RESISTORS
SYMBOL | DESCRIPTION ||SYMBOL| DESGRIPTION || SYMBOL | _ OHMS
ol 1L MME LI | ANT INPUT Rl | 620 s
c2 15 MMF. L2,L3 | R¥ AMP. R2 2,000,000
G3 100 MMF, L4, L5 | RF 0SC. R3 | 5,000
C4 (A TO G)| GANG (346 MMF)|| Le. L7 | INIST IF R4 | 620
G5 3 MFD. L8,L9 |IN 2ND IF R5 150,000
C6 (a,8,0) |.05/05/05 MF. || LIG,LII | IN 3RD IF R6 510,000
C7 (A,B,C) |.05/05/05 MF. || LI2,Li3| CW OSC. R7 200
c8 200 MMF. Li4 RF CHOKE, I12 R8 200
c9 40 MMF. MiCRO-HENRIES|| RS | 620
CIO (A,8) | 690 MMF TOTAL RIO | 360,000
ot |3 MMF LIS | AF GHOKE RIt | 100,000 vT-132
cl2 180 MMF 3 HENRIES RI2 | 50
ci3 17 MMF. RI3 200
cl4 180 MMF. Ri4 51,000
CI5 (A,8,0) |.05/05/05 MF. RI5 | 20,000
Cl6 (A,B,C) |.22/22/22 MF. Rl6 150,000
ci7 180 MMF RI7 | 150,000
cle 17 MMF RIS | 510,000
ci9 180 MME. RI9 | 100,000
€20 {4,8,C) | 05/01/05 MF. R20 | 2,000,000
c21 17 MMF R2I 1500
cez2 180 MMF. R22 | 7000
€23 180 MMF. R23 7000
c2e 200 MMF vT-133 VT-134
c25 -001 MF. TUBE SOCKET TERMINALS-AS VIEWED FROM BOTTOM
026 200 Mmr G= CONTROL GRID P= PLATE
car S E 6 {HEX) = CONTROL GRID, HEXODE SECTION P (HEX)=PLATE, HEXODE SECTION
ggg 3‘:)6 " G (0SG)=CONTROL GRID, 0SC SECTION P (0SC)=PLATE,0SC. SECTION
-0 . Gs = SCREEN GRID PI:FIRST DIODE PLATE
cs'o lgow:rw Gs (HEX)=SGREEN GRID, HEXODE SESTION P2:SEGOND DIODE PLATE
c3 001 WF. H= HEATER P3: TRIODE PLATE ON TUBE VT-133
ggg 3 MF K= GATHODE S=SHELL
o3 R Su=SUPPRESSOR GRID
c36 17 MMF.
c37 i7 MMF.
G38 17 MMF.
€39 120 MMF.
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YE
KEEP LEAD PARALLEL TO
EDGE OF GANG CAPACITOR -
WIRING ABOVE TUBE DECK OVER THIS LENGTH. )
)
BARE 3y RED
cloa M0 caps ALIGNING . ESOANTENNA | 1732 CLEARANCE
a INDING POS :
c10\a\ t4G CAPACITORS "y c5
SERIES OSCILLATOR | !
FIXED CAPACITORS X .
O
SERIES OSCILLATOR
ALIGNING CAPACITOR J
c9
i
RED
Z|x W w
MEINEEHE
]z
HEIH BB i
x
o
Cc3 ' - :
RF 0SC END VIEW OF ! 258 BLUE 4
(TOP VIEW) GANG CAPACITOR
2\ 8 |
. os YELLOW
RF AMPL ANTENNA RF AMPLIFIER
{TOP VIEW) (TOP VIEW) !
R2 BAR
| J29
BARE
§
© z _
CLIP AND LEAD &
ASSEMBLY 764l o
L4
E£S-691027
OUTPUT TRANSFORMER ANTENNA
Ce 10
J29 BLUE
T T
'
o
NOTES Lo
1. ALL WIRES MARKED WITH COLOR NOTE ARE NO 22 SOLID o
COPPER r
1 |
2 ALL BARE WIRES ARE NO.22 TINNED COPPER UNLESS ' {
OTHERWISE NOTED ’ ‘
3. TERMINAL NUMBERS SHOWN ARE FOR IDENTIFICATION 3 \ \
PURPOSES. THEY DO NOT APPEAR ON THE EQUIPMENT FA - r

<“LEAD FROM PRIMARY
TAP CONNECTS TO
4 RADIO RECEIVER BC-453-8 1S EQUIPPED WITH CUTPUT CLIP HERE
TRANSFORMER £5-691027 TO PERMIT USE OF 600-OHM
MEADSETS BY REWIRING AS SHOWN IN FiG. A

T 600-OHM
I HEADSET

i CONNECTION
|

I

EXCEPT ON OUTPUT TRANSFORMER

NORMAL (B00O-OHM
HEADSET) CONNECTION

FIG. A

,NEON TUBE

CCLIP ASSEMBLY




7. O. No.
c30 s
ri; RIS
—P‘: BLUE ’g - —
T/ creen @/{
GREEN a
' 4
WHITE
WHITE s
BARE | (VT-131)
BLUE . Vs
SLuE 3 e\ rlE BARE.
T
GREEN Ilz i
2 T
",'\o | g GREEN °
\.Q WHITE :‘4
BLUE WHITE BARE
BARE F{BARE WHITE
\
RED "4, RED
o
& /o L
GREEN /4»0/ JELLOW
z 8/ 9
Sla Pl S
Q‘ w (VT-132) \/ )
ve S| @1z gare z
HE 6
YELLOW 57 |67\ o) 3le
s Jee g
¢ o l) 2ND IF : e
3 s 2
BARE GREEN F 12 a @
2 O>8ane 4
w ~ /
X! " BARE > RED poy - o
A / 7 |
RED OQ.\\\ " BLUE \ . ‘ :‘ z
O N GREEN 8
e o L
x %\\ " = 5
(5] / ' _
S g 3 N o 4./ O—
v &l o BARE o BARE 9 07 "
~ C39 . \\\é N s
— YELLOW 3| wl -
(VT-130 3 g3 s
Ve 2 e REE
) GREEN -
oo <6 oA
I\.)G | z z z X Gd <
ANTENNA (}7,, J;w i g o @ 128 W 8
el (L] (L]
Os 10 20/ gaRre 2 1 . 7 o i 340
== 0% O~ 0 RED 2
BARE
— WHITE
RED
8 w(d
YELLOW '3 ; j
W
x>
NEON TUBE .
— 15

;,,4_;

CLIP ASSEMBLY
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WIRING BELOW TUBE DECK
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T. O. No. 16-40SCR274-5
A ]
24 ouTPUT CLIP ASSEMBLY
s TRANSFORMER :
= s SEE NOTE 4
3 AND FIG. A
= cwW
BLUE I 2 os¢
4 \ ! NEON
a TUBE -
& BLACK
WHITE
RED
(VT-134)
ve a
YELLOW w
w
~N
(8]
YELLOW
BLACK - ol &
e z ol e
f— « 2| sLack re
. @ R23 ‘/_N WHITE
s J) 6 o
z TOP oY |
L4
it _.4 TERMINALS 'RF CHOKE [2 7
@ P L 30
- > y | 2
RED a}gns @ ) re2 BLACK
N J V3
z
[a]
[=] w 8
4
gl =2 c3s g| &
BLUE
4 w
TBARE ui—
w 3
=1 2
z
O
23
BLACK \
TTEAN c29
A
y28 IRD IF 8
1 40
¢}
RED 2 3
o w
=1
-
@
WHITE RED
S w(®
YELLOW 3 ; j 8
3> x RED
- r'——
/ AF.
CHOKE
YELLOW
Cié LIS

Figure 37B—Radio Receiver BC-453-A (or -B) (190-550KC} Practical Wiring Diagram



Vi

R-F AMP. MIXER FIRST I-F AMR SE
VT-131) (VT-132) (VT-131)
[ I
V3 Vi
3/ T _\— BT 37
N P
5 s L
Vo
==cl G R T 4y I Sy B -
Ve / /7
/ //
—_ 7 /
T c3 Y y -
I 7/
i R2 L2 it / i ’ i
i . ? U L Lcm ig loe
. / R3 |Ug B L/ T s 7Icae
CM;-— 7_ c“ﬂ- ity
cec Gas . - 16 L7 ‘
- 4 | R4 - ca6| _Is
#
R 9 13 R9
ce % § card L crp cn_/ L =4
cad] T Teio Terse
[13:]
_ —c5 L :L c76 _J: C7A ZR6 C6AT l -L cisA
= T |CI6A
- RS f
R7 e
M ‘ ™
/GAIN CONTROL LINE
N
o! 70~
o
i CW. 0SC. SHUT-OFF LINE >
AS VIEWED &
FROM OUTSIDE SEE SCHEMATIC DIAGRAM OF =
RECEIVING EQUIPMENT FOR c
JACK CONNEGTIONS F
GAPACITORS INDUCT
DETAIL SCHEMATIC DIAGRAMS NDUCTORS
COIL ASSEMBLIES AND TRANSFORMERS SYMBOL | DESCRIPTION ||SYMBOL] DESGRIPTION ||S
SYMBOL Tt
OUTPUT TRANSFORMER ¢! HMMF ANT. INPUT
RADIO RECEIVER BC-454-A (02 13 MMF L2,L3 | RF AMP.
8 c3 100 MMF. L4, L5 | RF 0SC.
C4 (A TO G)| GANG (147 MMF)|| Le. L7 | INIST IF
3 c5 3 MF L8,L9 | IN 2ND IF
2 6 (A,B,0) |.05/05/05 MF || LIG,LII | IN 3RD IF
° 7 (A,B,C) |.05/05/05 MF | LI2,LI3| W OSC.
= ce 200 MMF. RF CHOKE, 112
&90 ;&MMMJ? MICRO-HENRIES
cli 3 MMF_ AF CHOKE
ci2 180 MMF 3 HENRIES
cli3 17 MMF.
SYMBOL 25G SYMBOL 258 SYMBOL 254 cla 180 MMF.
R-F OSCILLATOR R-FAMPLIFIER R-F ANTENNA ] CI5 (A,B,C) |.05/05/05 MF
UTPLY B NSFORMER CI6 (AB,C) |.22/22/22 MF
N RF COIL UNIT (3-6 MC) SYMBOL 25— RADIO RECEIVER BGC-454-8 |CI7 180 MMF.
¢l 17 MMF.
cl9 180 MMF.
20 (A,8,C)| 05/01/05 MF’
cal 17 MMF
c22 180 MMF
ca23 180 MMF.
ces 200 MMF.
c25 .00! MF”
c26 100 MMF.
ca7 180 MMF.
c28 34 MMF
c29 006 MF.
€30 15 MF.
c3) 001 MF
SYMBOL ZI SYMBOL 22 SYMBOL 23 SYMBOL 24 c32 5 MF. ;
il R
141 . 3
1415 KC 1415 KC 5 KC c36 17 MMF.
1-F COUPLING UNITS c37 17 MMF. :
GIRCUITS IN R COIL SET, I-F COUPLING UNITS, CW.OSCILLATOR, AND OUTPUT TRANSFORMER. c38 17 MMF. |
THE TERMINAL NUMBERS ON THESE UNITS AGREE WITH THOSE SHOWN AT THE CORRESPONDING |

LOCATIONS ON THE PRACTICAL WIRING DIAGRAM.

% WIRING CAPACITANCE (LESS THAN 2 MWMF),



FIRST 1-F AMR
(vT-131)

SEGOND |-F AMP
(VT-131)

DET-CW 0SC.
(VT-133)

1

¢33

WOIO AMP
(VT-134)

NORMAL CONNECTION

OPTIONAL CONNEGCTION
IN RADIO RECEIVER
B8C-454-B LOW IMPED-
ANCE (FOR 600-OHM

HIGH IMPEDANCE
(FOR 8000-OHM
HEADSETS)
T3 HEADSETS)
"
S ;& ﬁL
[ e
i c36 [
L6 L7 J !
< RI2 P
ay. cpa -
? e T qrs] qre
L — GISC RIT RIE =
L ANV W\
, c20¢
RI3
-V
R7 RE 1
i .
o
Li4
00000 ;746 +LV.
AGE—0 5
GAIN CONTROL
s LINE
CW 0SC.
R22 | spuTt-oFF
LINE
R23 3
AS VIEWED
FROM OUTSIDE
CAPACITORS INDUCTORS RESISTORS
SYMBOL | OESCRIPTION |[SYMBOL] DESGRIPTION |[SYMBOL| _ OHMS
ci It MMF. Ll ANT. INPUT RI 620 TG°7H§§§'
c2 15 MMF L2,L3 | RF AMP. R2 2,000,000
3 100 MMF. L4, L5 | RF 0SC. A3 51,000
G4 (A TO G)| GANG (147 MME)|| L6, L7 | INIST IF R4 620
c5 3 MF LB,L9 |IN 2ND IF RS 150,000
C6 (4,8,C) |.05/05/05 MF || LIO,LII | IN 3RD IF R6 200,000
G7 (4,8,C) |.05/05/05 MF || LI2, LI3| CW OSC. R? 200
c8 200 MMF. Lia RF CHOKE, 112 || R8 200
c9 40 MMF. MICRO-HENRIES|| R9 620
3 > 0
clo 365 MME s AF GHOKE RIO | 360,000 vra2
ol 3 MMF. RIt 100,000
ci2 180 MME 3 HENRIES RiZ | 510
cl3 17 MMF. RI3 | 200
cia 180 MMF. RI4 | 100,000
CI5 (A,8,C) [.05/05/05 MF RIS | 5100
CI6 (A,B,C) |.22/22/22 MF RI6 | 51,000
o7 180 MMF RI7 | 51,000
cls I7 MMF. RI8 | 510,000
19 180 MMF. Ri9 | 100,000
20 (A,8,0) | .05/01/05 MF’ R20 | 2,000,000
c2l 17 MMF R2t | 1500 .
c22 180 MMF R22 | 7000
c23 180 MMF. R23 7000 ‘
ces 200 MMF. V33 VH34
cas -001 MF TUBE SOCKET TERMINALS AS VIEWED FROM BOTTOM
c26 100 MMF G=GONTROL GRID P= PLATE
ce? 180 MMF G (HEX) = CONTROL GRID, HEXODE SECTION P (HEX):PLATE, HEXODE SECTION .
ce8 34 MMF G (0SG)=CONTROL GRID, 0SC SECTION P (0SC):PLATE,0SC. SECTION
c29 -006 MF. Gs=SCREEN GRID PI=FIRST DIODE PLATE
¢30 15 MF. Gs (HEX)=SCREEN GRID, HEXODE SECTION P2=SECOND DIODE PLATE
c3! 001 MF H: HEATER P3:=TRIODE PLATE ON TUBE VT-(33
gg iMF- K= CATHODE S=SHELL
= 1
o3 X o M Su=SUPPRESSOR GRID
c36 17 MMF.
c37 17 MMF.
Ccas 17 MMF,

t WIRING CAPACITANGE {LESS THAN 2 MMF),

(1591

FIGURE 38A — RADIO RECEIVER BC-454-A (OR -B) (3-6 MC), SCHEMATI(



SERIES OSCHLLATOR
FIXED CAPACITOR

SERIES OSCILLATOR
ALIGNING CAPACITOR t

NOTES:

w

r'S

. ALL BARE WIRES ARE NO22 TINNED COPPER UNLESS

. TERMINAL NUMBERS SHOWN ARE FOR IDENTIFICATION

WIRING ABOVE TUBE DECK

BARE

ALIGNING

10 C4EB® CAPACITORS €40 8
o149

E50 ANTENNA
BINDING POST

KEEP LEAD PARALLEL TO {
EDGE OF GANG CAPACITOR
OVER THIS LENGTH. .

i

¥32 cLEARANCE

5

ey CaF
"’"_ﬁ
: J_J
S

ce”

RF 0SC
(TOP VIEW)

RF AMPL.
(TOP VIEW) \\

R2

CLIP & LEAD
ASSEMBLY 7641

ALLWIRES MARKED WITH COLOR NOTE ARE NO.22 SOLID
COPPER.
‘e

OTHERWISE NOTED.

PURPOSES. THEY DO NOT APPEAR ON THE EQUIPMENT
EXCEPT ON OUTPUT TRANSFORMER.

RADIO RECEIVER BC-454-8 IS EQUIPPED WITH QUTPUT
TRANSFORMER £S-691027 TO PERMIT USE OF 600-0HMM
HEADSETS BY REWIRING AS SHOWN IN FIG. A

NORMAL (8000-0HM
HEADSET) CONNECTION

TAP CONNECTS TO

.
RED
Z| x wlw
HEIPEHE
iz
dEIHBHE L
'
END VIEW OF ,
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YEL
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:
|
ES-691027 L
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ST
- !
[
b
|
]
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1
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\ SEE NOTE 4
AND FIG. A
N
N o [
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WIRING BELOW TUBE DECK
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Figure 38B—Radio Receiver BC-454-A (or -B) (3-6 MC} Practical Wiring Diagram
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VT-132)

R-F AMP.
(VT-131)

FIRST |-F
(VT-131)

AMP

TERMINAL NUMBERS ON THESE UNITS AGREE WITH THOSE SHOWN AT THE CORRESPONDING LOCATIONS
ON THE PRACTICAL WIRING DIAGRAM,

l c33 ¢ s
cn W
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cla cl9
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e s
i / (
RN It T8 g
Lt R3 % | [ollg
v cac .'_/ ¢ % 4
- cs 1 Le 4 e ‘
3 CAE
Ny R4 =) caé _/ o
= ~
2 ¢ - 78 or L Cls;«’l 2" A
02 54 T 10\“) Tcnss cig czoA1
- - J- :[ 7A > R6 64T .[]‘ = Ci5A
1 =05 1_ ces o} (4 -C c = oA
- RS
f/\/\
. Y
VVY RIO
N\
GAIN GONTROL LINE
"
ol 70
GND 8 +L.V
2 6
°3% e 7O TUBE v2
4 7 AN
T CW. 0SC. SHUT-OFF LINE
_ AS VIEWED
FROM OUTSIDE
SEE SCHEMATIC DIAGRAM
OF RECEIVING EQUIPMENT
FOR JACK CONNECTIONS.
CAPACITORS INDUCTORS
SYMBOL TI
DETAIL SCHEMATIC DIAGRAMS SYMBOL DESCRIPTION |{SYMBOL| DESCRIPTION [[S
COIL ASSEMBLIES AND TRANSFORMERS OUTPUT TRANSFORMER ]
RADIO RECEIVER BC-455-A ci 8.5 MMF. LI ANT. INPUT
c2 i5 MMF L2,L3 | RF AMP.
TO TUBE v2 c3 100 MMF. L4, L5 | RF 0SC.
C4 (A TO G)| GANG {62MMF)|| L6, LT | INIST IF
c5 3 MF. L8,L9 | IN 2ND IF
C6 (A,B,C) |.05/05/05 MF || LIO,LII | IN 3RD IF
C7 (A,B,C) |.05/05/05 MF. || LI2,LI3| CW OSC.
c8 200 MMF. L4 RF CHOKE, 112
] 40 MMMJF MICRO-HENRIES |
cio 240 MMF s AF CHOKE I
cli 3 MMFE ‘
o2 180 MMF 3 HENRIES
ci3 17 MMF.
SYMBOL 25C SYMBOL 258 SYMBOL Z5A cia 180 MMF.
- - - SYMBOL T! Ci5 (A,B,C) {.05/05/05 MF.
R-F OSCILLATOR R-F AMPLIFIER R-F ANTENNA OUTPUT TRANSFORMER Cl6 (A,B,0) | .22/22/22 MF.
R-FCOIL UNIT(6-9.1 MC)SYMBOL Z5 RADIO RECEIVER BC-455-8 o7 180 MMF
ci8 17 MME
cl9 180 MMF
€20 {A,8,C) | .05/01/05 MF.
cal 17 MMF
ce2 180 MMF.
ce3 180 MMF.
c24 200 MMF.
cas .00l MF.
c26 100 MMF
ca7 185 MMF
coe 34 MMF |
ces ced .006 MF. !
30 15 MF. ?'
y ¢3! .001 MF. !l
SYMBOL ZI SYMBOL 72 SYMBOL Z3 SYMBOL 24 c32 5 MF. :
IST I-F 2ND I-F 3RD I°F CW OSCILLATOR c33 * “
2830 KC 2830 KC 2830 KC 2830 K C ¢35 750 MMF f‘!
I-F COUPLING UNITS !
e i
CIRCUITS N R-F COIL SET, I-F GOUPLING UNITS, CW OSCILLATOR, AND OUTPUT TRANSFORMER. THE H

3 WIRING CAPACITANCE (LESS THAN 2MMF).



FIRST

(VT~-131)

I-F AMP

SECOND I-F AMP

v

T-131)

DET-CW 0SC.
(VT-133)

8

AUDIO AMP
(VT-134)

/\ 6 A NORMAL GONNECTION
8 jq_/ HIGH IMPEDANCE
TTe 7112 (FOR 8000-OHM
V21 HEADSETS)
o = [ \
?Rzo OPTIONAL CONNECTION
27 IN_RADIO RECEIVER
L L 8C-455-8 LOW IMPED-
b - ANGE (FOR 600-OHM
c30 HEADSETS)
[C28 RI9
R2I<
! 1
2 RI2 }
ZIR9 R A coat <
Tose| e c20A] Toa T T 1rs %Rue
l —L ci5a 4 —~ CISC RI7 RIE —
IC'SA ANN—ANN—
L9
c20C
RI3
A =
R7 A
RIO
A
Lia Ly |
5 LV
5
GAIN CONTROL
LINE
GW. 0SC.
SHUT-OFF
LINE
J3
AS VIEWED
FROM OUTSIDE
CAPACITORS INDUCTORS RESISTORS
SYMBOL | DESCRIPTION ||SYMBOL| DESCRIPTION |[SYMBOL| OHMS
¢l 3.5 MMF. Ll ANT. INPUT RI 620 TGOTH%\(S;
c2 15 MMF L2,L3 | RF AMP. R2 2,000,000
c3 100 MMF, L4, L5 | RF 0SC. R3 51,000
C4 (A TO G} GANG (62MMF)|| L6, L7 | INIST IF R4 620
c5 3 MF L8,L9 | IN 2ND IF RS 150,000
C6 (4,8,0) |.05/05/05 MF |l LIO,LIt LN 3RD IF R6 150,000
07 (A,B,0) |.05/05/05 MF. || L2, Li3| GW OSC. R7 200
c8 200 MMF. L4 RF GHOKE, 112 R8 200
c9 40 MMF MICRO-HENRIES|| R9 ;620
cio 240 MMF . RIO ! 360,000
cll 3 MMF L AF CHOKE RII i 100,000
cl2 180 MME 3 HENRIES RIZ | 510
cl3 17 MMF. RI3 | 200
cl4 180 MMF RI4 | 100,000
CIS (A,B,0) |.05/05/05 MF. RIS | 5100
Ci6 (4,8,C) |.22/22/22 MF. RI6 | 51,000
cr? 180 MMF RI7 | 51,000
cig 17 MMF RIB | 510,000
cl9 180 MMF. RI9 | 100,000
G20 (A,B,C) | .05/01/05 MF. R20 | 2,000,000
c2l 17 MMF R2l | 1500
c22 180 MMF. R22 | 7000
c23 180 MMF. R23 | 7000
c24 200 MMF. vT-133 vT-i34
) .001 MF. TUBE SOCKET TERMINALS AS VIEWED FROM BOTTOM
c26 100 muﬂr G=CONTROL GRID P=PLATE
c27 E‘SiSMMFF G (HEX) = GONTROL GRID, HEXODE SECTION P (HEX)= PLATE, HEXODE SECTION
g;g 34 MME G (OSC}=CONTROL GRID, 0SG SECTION P {0SC)=PLATE,0SC. SECTION
p 5 ME Gs = SGREEN GRID PI:FIRST DIODE PLATE
o o1 MF Gs (HEX): SCREEN GRID, HEXODE SECTION P2=SEGOND DIODE PLATE
c3t 0 3 ! H: HEATER P3:TRIODE PLATE ON TUBE vT-i33
%2;23 iMF. K= CATHODE Sz SHELL
35 750 MMF Su:SUPPRESSOR GRID

% WIRING CAPACITANCE (LESS THAN 2MMF.).
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FIGURE 39A — RADIO RECEIVER BC-455-A (OR -B) (6-9.1 MC), SCHEMATIC
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NOTES: ‘
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OTHERWISE NOTED.

3. TERMINAL NUMBERS SHOWN ARE FOR 1DENTIFICATION
PURPOSES. THEY DO NOT APPEAR ON THE EQUIPMENT
EXCEPT ON OUTPUT TRANSFORMER.
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FIGURE 39B — RADIO RECEIVER BC-455-A (OR -B) (6-9.1 MC) PRACTICAL WIRING DIAGRAM
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SEE NOTE 6
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MOUNTING PLATE

SEAL 4 SCREWS
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RING,MOUNTING PLATE
AND SHIELD.
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BROWN LACQUER
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SHIELD

| ST 1.F
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NOTES
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JACKS
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NOTES
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IN TERMINAL 6 TERMINAL NUMBERS ARE FOR REFERENCE ONLY AND DO
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R-28

BLACK

GREEN

BLACK

ADAPTER FT-260-A

VIEW FROM REAR OF UNIT. TERMINAL NUMBERS
ON J-30 ARE FOR REFERENCE ONLY.
ALL WIRES APE NO.22 SOLID INSULATED WIRES.

ADAPTER FT-230-A PLUG PL-192

VIEW FROM REAR OF UNIT. TERMINAL VIEW FROM REAR OF PLUG.
NUMBERS ON J-4 ARE FOR REFERENGE ONLY.

S~
D-1 | ——TOP OF NAMEPLATE

N

RED LEAD | 34" LONG
(DYNAMOTOR FRAME TO |
END OF INSULATION)

WHITE LEAD | 3/4" LONG
|_—"(DYNAMOTOR FRAME TO
@D END OF INSULATION)

| ——2
(e}

NO. 20 B & § STRANDED

(o]
WIRE, BLACK INSULATION I
I V2" LONG BETWEEN ENDS
OF INSULATION.
<)
(A Vi

DYNAMOTOR DOM-32-A
—_— VIEW SHOWING DYNAMOTOR WIRING

NOTES ON DYNAMOTOR UNIT DM-32-A

IL.KEEP LEAD INSULATION CLOSE TO TERMINALS.PAINT BETWEEN ENDS OF LEAD INSULATION
AND TERMINALS WITH THICK RED LACQUER FOR REENFORCEMENT.

2.TOPS OF TERMINALS MUST BE FREE FROM SHARP METALLIC POINTS.
3. TERMINAL NUMBERS SHOWN ARE FOR REFERENCE ONLY.

FIGURE 44 — DYNAMOTOR DM-32-A, ADAPTER FT-230-A, ApArPTER FT-260-A AND
PLug PL-192, PracTICAL WIRING DIAGRAMS

. [175]



—

RADIO CONTROL BOX BC-473-A(0R B)
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WHITE RED
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2Z|
ATEL W A TEL
BTEL = BTEL
O -
J9 u8 NOTES : i 10
Jas L ALL WIRES TO BE N222 SOLID COPPER
UNLESS OTHERWISE NOTED. _'
2.ALL WIRES TO BE BLACK INSULATION
EXCEPT AS OTHERWISE INDIGATED.
REAR VIEW OF UNIT
RADIO CONTROL BOX BC-450-A
!
o ”
&
)
BARE
WHITE R27
WHITE
RED
BTEL A TEL

REAR VIEW OF UNIT



RADIO CONTROL BOX BC-496-A

)LID COPPER

NSULATION
CATED.

WHITE
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kX o]
&
O
[
R27 WHITE R25
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2|
ull
&
= BTEL ATEL 1 | |g
W $6 5 1o
|
ve 48| s 2
. 3
J2r J25

ADIO CONTROL BOX BC-450-A

REAR VIEW OF UNIT

WHITE

WHITE

RED

B TEL ATEL
—@JS Je

GREEN

R25

REAR VIEW OF UNIT
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FIGURE 45 — RADIO CONTROL Boxes BC-496-A, BC-473-A (or -B)

AND BC-450-A, PRACTICAL WIRING DIAGRAMS



EI7

El6

HI2

C34

INSIDE END VIEW WITH COVER AI7 REMOVED

LOW VOLTAGE END, 26 BAR COMMUTATOR

H25 SECTION 8 SECTION - AlS
c TQ0 ——=rg———T0 A
EI7
Al7 =
1 {1S1F i €16
wi i 1T
El8
]
HI6 _
N : LI6
€23 l
HI8 he® , /H24
w2 | N | Y B
] /
w3 :
5 \
HIS
{E=3] s Al6
] \/
L. ( \
1 - l §
Wi ] N / = El6
\ | L /
. €20
' 3&“\\\'\\\\"’/[/:,
H”\ Ao | TS E22
' AlS
HI2 | us
]
H20
° HI9

HIGH VOLTAGE END, 39 BAR COMMUTATOR

FIGURE 46A — LINE DRAWING OF DYNAMOTOR MACHINE USED IN DYNAMOTOR DM-82-A
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T.0. No. 16-40SCR274-5
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H-15 [ :& 11
Ny I
H-12
@ ® = . me Gm @
E-16 E-I17% E-i8 H-16 £E-20 ([£-22 E-i6
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® v o @ @
E-16 g7k E-22 E-i6
H-18 ’

A-17
T7Y O (A Orery SV 1
H-19 H-21 -1 , ’ W=l H-21 oo

FIGURE 46B — PHOTOGRAPH OF PARTS AND DYNAMOTOR MACHINE USED IN DYNAMOTOR DM-32-A
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TABLE B

[" SEE NOTE 2
! cs8 ‘ WIRES | ARE ]
L. W _ | NO.1e |
’ L R7I A G X NO. (8
! 8 .
i WHITE ? ] Y"*”Tﬂzfo
| v D o 1 . Lz [ noee
= a|al & w 3 ol o
; I = LE 22 | o o3 3
T m
- |; x @] o o
. _J 5 L .
w
'S
WHITE MASTER
RED OSCILLATOR
! BLACK SCANK BE V54 (VT-137)
RT3
}
X
, RESONANCE | BLACK
: INDICATOR RESONATOR
V53(vT-i38) LEAD A BLANK !
’ — - o —o———{
1
z, p
Y 1}
\ u
W
3 X
X 52 o R76 /2 3/0s x52
WHITE 2 5 LANK YELLOW
WHITE H  BLA &m BLAN
I/?;?@S‘ / £ :
V56 Ny "9 31°66( 3 1Y aiack
(VT-136) & !
o 55 '
L —— — RED-WHITE z « (VFi36)
SIDE VIEW OF \ gLACK = <LEAD D
POWER AMPLIFIER . WHITE N T0 T-54A LOW SIDE SEE NOTE 4
PADDING CONDENSER WHITE
BLACK
SEE TABLE, A
_——— .‘4 N
ce7 (@ - TO T-54A
HIGH SIDE
ce2
ce7 D
|
Y
o/
T — "
‘ LEAD B i
X LEAD ¢—{,,
’ =
I H
Sz i
; 3 t
3 | ces
' L ——2= | SLOT IN CHASSIS

BOTTOM VIEW

GLIP
E£E60.




TABLE B

SEE NOTE 2
WIRES | ARE

w | Nol6

X NO. i8
v [ no20
oz ,ﬂ.@

MASTER
OSCILLATOR
V54 (VT-I37

AD D
E NOTE 4

c62

S

CLIP

E60-_|

REAR VIEW
L .LEADA CHASSIS
Y — | —
|
Y
/ ce60
2
ces
T53
TOP VIEW

/ LEAD A

{8

CONNECTIONS ON T-53

TO HIGH SIDE |
OF C60

SIDE VIEW OF OSCILLATOR
PADDING CAPACITOR

Y%\
NOTES: SEE TABLE A
I. ALL WIRES MARKED WITH COLOR
ARE NUMBER 22 SOLID COPPER, WIRES
MARKED RED-WHITE HAVE HEAVY INSULATION.
2. WIRES MARKED W, X, Y AND Z
ARE BARE TINNED SOLID COPPER
WITH SIZES SHOWN IN TABLE B.

TERMINAL NUMBERS AND LETTERS ARE FOR
REFERENCE PURPOSES AND DO NOT
APPEAR ON APPARATUS.

4. PLACE LEAD "0" IN CORNER OF CHASSIS
SO THAT IT WiILL BE HELD SECURELY IN
POSITION BY OTHER LEADS.

5. DRESS LEADS RUNNING NEAR THREADED
INSERTS IN THE CHASSIS SO THAT SCREWS
PROJECTING THROUGH INSERTS WILL CLEAR
THE LEADS BY AT LEAST 1/16 INCH WHEN
SCREWS ARE FULLY TIGHTENED.

6. GROUND TERMINAL ADDED TO C 61 AND
LEAD"E" SHOWN IN DASHED LINES OMITTED
IN LATER MODELS.

7. TERMINALS MARKED BLANK ARE TIE
POINTS ONLY & HAVE NO CONNECTION

o

TO TUBES OR CRYSTAL IN SOCKET.
TABLE A
PADDING CONDENSER SETTINGS

Ce7 ., C6eq .
RADIO TRANSMITTER | ANGLE "A" [ ANGLE "B
BG-696-A (3-4 MC) 52° 77 Vae
BC-457-A{4-53 MC) 532 78°
BC-458-A (5.3-7 MC) 56° 81Y2°
BC-459-A (7-9.1 MC) 73/2° 95!2°
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FIGURE 47 — RaADIO TRANSMITTERS BC-696-A, BC-457-A, BC-458-A and BC-459-A,

PRACTICAL WIRING DIAGRAM .
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TONE OSCILLATOR TRANSFORMER
TAP 7 1S PROVIDED IN BC-456-8 ONLY
SEE NOTE 5

T-51

O

MICROPHONE TRANSFORMER

4 3

MODULATION TRANSFORMER
TAP 7 PROVIDED IN BC-456-8 ONLY
SEE NUTE §

NOTES *
ALL WIRES MARKEDR (%) TO BE NO.18 STRANDED

2. ALL WIRES MARKED (%%)70 BE NO.22 SINGLS
CONDUCTOR TINNED COPPER, HEAVY
INSULATION.

3. ALL BARE WIRES ARE NO.22 TINNED COPPER
EXCEPT AS NOTED

4. ALL OTHER INSULATED WIRES TO BE NO.22
SOLID COPPER.

5 MODULATOR UNIT BC-456 8 1S EQUIPPED

WITH TRANSFORMERS DE SIGNATED "MOD. TRANS"
AND "TONE OSCILLATOR" EACH OF WHICH
INCLUDES TAP 7 FOR MAKING A L.OW IMPEDANCE
HEADSET CONNECTION.BC-456-B MODULATOR
UNITS AS SUPPLIED ARE WIRED FOR THE
HIGH IMPEDANCE CONNEGTION.CHANGES IN THE
WIRING FROM TAP1I TO TAP 7 ON TONE
OSCILLATOR AND FROM TAP 6 TO TAP

MOD TRANS. AS INDICATED ARE REQUIRED FOR
THE LOW IMPEDANCE HEADSET CONNECTION.

6. TERMINAL NUMBERS AND LETTERS AT TUBE
SOCKETS AND MOD. TRANS.ARE F
REFERENCE PURPOSES AND DO NOT APPEAR
ON APPARATUS.

7.WIRE COLORS SHOWN IN PARENTHESIS ARE
USED IN MOOULATOR UNITS BC-45
AND IN EARLY PRODUCTION UNITS BC 456-8.
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FIGURE 48 — MontLATOR UNIT BC-456-A (oR -B), PRACTICAL WIRINC DIAGRAM
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FIGURE 49 — RaADIO TRANSMITTER RACKS FT-234-A, FT-226-A, FT-276- AND FT-331-A,
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View OF RELAY §|

WITH CERTAIN T e e N e
DETAILS OMITTED~. [ ~ -

T e e ——  — \/_L
B - —_—

ANTENNA RELAY UNIT BC-442-A (OR -AM)
VIEW FROM REAR OF UNIT

TOP OF NAMEPLATE

@Tf
S
gl

RED LEAD 2 172" 3 2 WHITE LEAD 2 /2"
LONG.(FRAME TO — | LONG. (FRAME TO
END OF INSULATION) @ @ END OF INSULATION)

B

g -

NO.20 BB S STRAG'!;:D WIRE
BLACK INSULATION 2 LONG
(BETWEEN ENDS OF INSULATION

DYNAMOTOR DM-33-A

NOTES
[ KEEP LEAD INSULATION GLOSE TO TERMINALS. PAINT BETWEEN ENDS
OF LEAD INSULATION AND TERMINALS WITH THICK RED LACQUER FOR
REENFORCEMENT
2. TOPS OF TERMINALS MUST BE FREE FROM SHARP METALLIGC POINTS.

3. TERMINAL NUMBERS SHOWN ARE FOR REFERENCE PURPOSES. THEY
DO NOT APPEAR ON THE UNIT.

NOTES ON ANTENNA

LEADS MARKED "A" MUST BE SO DRESSE
TO OTHER GONDUCTORS AND TO GROUNC
EXCEED 1/8"

NO. 18, 20 OR 22 SHOWN ON WIRING DI
USED.

SOLDER TERMINATION OF BARE LEADS
SHARP  PROJECTIONS. BARE LEADS MU
LEAVE SHARP EDGES OR POINTS.
ALL LEADS INDICATED 8Y COLOR ARE
AFTER WIRING IS COMPLETED, APPLY A HE
COIL. TURNS AND INSULATORS OF THE
RELAY ASSEMBLY AND THE HIGH VOLT
SWITCH S-54 AND ASSOCIATED  WIRING
AS INDICATED BY THE DASHED LINES.
IS USED.

L, -S5-53
R-66
s-52 5!
2
—0 o N
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X
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|
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YELLOW

RADIO CONTR
VIEW FROM

I ALL WIRES NO. 22 SOLI
EXCEPT AS NOTED.

2. JUMPERS ON SWITCHES ¢
WIRE, TINNED.



T

NOTES ON ANTENNA RELAY UNIT BC-442-A (OR -AM)

I LEADS MARKED "A" MUST BE SO DRESSED AS TO MAINTAIN AT LEAST 5/16"

CLEARANCE
NEED  NOT

ROUNDED TO AVOID ALL
SUCH A WAY AS TO

TO QTHER CONDUCTORS AND TO GROUNDED PARTS, EXCEPT THAT GAP “8"
EXCEED 1/8"
2 NO. 18, 20 OR 22 SHOWN ON WIRING DIAGRAM INDICATES THE SIZE OF BARE COPPER WIRE
USED.
3. SOLDSR TERMINATION OF BARE LEANS "A" MUST BE SMOOTHLY
SHARP  PROJECTIONS. BARE LEADS MUST NOT BE MARRED IN
LEAVE SHARP EDGES OR POINTS.

4. ALL LEADS INDICATED BY COLOR ARE NO. 22 SOLID INSULATED WIRE.
5. AFTER WIRING IS COMPLETED,

APPLY A HEAVY GCOAT OF G. E. GLYPTOL NO.1202 LACQUER OVER

COIL TURNS AND INSULATORS OF THE COIL ASSEMBLY, HIGH VOLTAGE TERMINALS ON THE
RELAY ASSEMBLY AND THE HIGH VOLTAGE BUSHINGS.
6  SWITCH S-54 AND ASSOCIATED WIRING ARE PROVIDED ON EARLY MODELS OF THIS UNIT,
AS INDICATED BY THE DASHED LINES. LEAD "C" 1S LEFT OUT IN UNITS WHERE S-54
IS USED. %
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RADIO CONTROL BOX BC-451-A
VIEW FROM REAR OF UNIT
NOTES
I, ALL WIRES NO. 22 SOLID COPPER WITH BLACK  INSULATION
EXCEPT AS NOTED.
2. JUMPERS ON SWITCHES ARE TO BE NO. 22 BARE COPPER
WIRE, TINNED,
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T.0. No. 16-40SCR274.5

FIGURE 51A — PHOTOGRAPH OF PARTS AND DYNAMOTOR MACHINE USED IN DYNAMOTOR DM-33-A
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‘T.O. No. 16-40SCR274-5

ADAPTER
FT-310-A
FRONT VIEW ADAPTER FT-310-A

INTERIOR VIEW

FIGURE A1 — Rapio RECEIVER BC-946-B
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ADDENDUM

Pars. 1-4

ADDENDUM
RADIO RECEIVER BC-946-B

1. DESCRIPTION
a. General

Radio Receiver BC-946-B is identical in me-
chanical design with other receivers, such
as Radio Receiver BC-453-B, of Radio Set
SCR-274-N, and uses the same tube com-
plement, variable condenser, control box, ete.
The radio frequency coil units are externally
the same, although the coil details are dif-
ferent internally. 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 differ-
ences 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 me to 1.5 mec.

c. Intermediate Amplifier Frequency
The intermediate frequency of Radio Re-
ceiver 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
Receiver BC-946-B, provides both high and
low voltage outlet. It is mechanically inter-
changeable with Adapter FT-230-A.

CAUTION :—The current drawn by equip-
ment connected to Adapter FT-810-A must
not exceed 15 milliamperes at 250 volts and
5 ampere at 28 volts, because the perform-
ance of the radio receiver will be adversely
affected and the life of the dynamotor re-
duced.

[193]

2. INSTALLATION

a. Radio Receiver BC-946-B

The receiver may be used interchangeably
with any of the other receivers of Radio Set
SCR-274-N by following instructions given

for them.
b. Dial MC-415

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

. OPERATION

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

PERFORMANCE

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

Sensitivity
Circuits Locations Micro- Ke
volts
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 ke)
MCW Selectivity Factor

10X 100X 1000X
14.0 20.0 30.0

2X
4.5



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 Frequeney . 239 ke
High-end alignment frequency for
C4AE,C4D,and C2 . 1.40 mc

Low-end alignment frequency for C9 .57 me
¢. Setting of Cross Mark

The setting of cross mark on auxiliary gang
trimmers is indicated below:

CAF C4G

Min J( Half ——
I

. OUTPUT IMPEDANCE

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

1194]

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
disconnected on the power plug.

. 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 princi-
pal differences between the two receivers are
as follows:

C 10A and C 10B__slightly different capacity

C 33__.__.is capacitance of wiring only instead
of 3 mmf

R16and R 17 ... are 100,000 ohms instead
of 150,000 ohms

C39. is omitted

Add wire from high side of R 10 to terminal 8
on J-1.
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NO CAPACITOR
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CAPACITANGES INDUCTANCES RESISTANGES
REF. No. |DESCRIPTION || REF. No. [DESCRIPTION| REF.No.| OHMS
G-t 1L MMF L=t ANTINPUT R-i 620
c-2 15 MMF L-2,L-3 | RF AMP R-2 12,000,000
c-3 100 MMF L-4,L-5 | RF OSC R-3 | 51,000
C-4[ATOGHGANG(346 MMF) || L-6, L-7 | INFIRST IF R-4 €20
c-5 3 MFD L-8,L-9 | tN 2NDIF R-S 150,000
C-6(A,8,0) |.05/05/05 MFD. || L-10,L~ti| IN 3RD IF R-6 300,000
[0-7(A,B,C) 05/08/.05 MFD [ L-12,L~13 | CW 0SC R-7 200
c-a 200 MMF L-14 RF CHOKE R-8 200
c-9 40 MMF 112 MICRO- R-9 620
C-i0 (AB) | 670MMF TOTAL HENRIES R-10 360,000
c-1t 3 MMF L-18 AF CHOKE R-11 |100,000
c-12 180 MMF 3 HENRIES R-12 [510
c-13 17 WMF R-13 | 200
c-ia 180 MMF R-14 1100,000
C-15(4,B,C) | 05/05/05 MFD R4S 20,000
C-16(a o)\ 2%/22/22 MFD R-16 100,000
c-I7 180 MMF R-17 100,000
c-18 17 MMF R-IB 510,000
c-19 180 MMF /-19 100,000
C-20{ABC) 05/01/.05 MFD R-20 |2,000,000
c-21 17TMMF R-21 1500
c-22 180 MMF R-22 | 7000
c-23 18O MMF R-23 | 7000
c-24 200 MMF R-28 | 51,000
c-25 .00l MFD
c-26 100 MMF
c-27 335 MMF
c-28 34 MMF
c-29 006 MFD
c-30 15 MFD
c-3t .001 MFD
c-32 5 MFD
c-33 WIRING CAPAC-

ITANCE LESS
THAN 2 MMF
c-3% 750 mggo
FEE NOTEBELOY)
c-36 \7 MMF
c-37 17 MMF
c-38 1T MMF
L
TUBE SoCkET. TERMINALS
AS Viewep FroM BorTom
s
IS/L? 12K8 Top Cop

Tuse Termina:. OOE

S=SHELL
H=HeATER

V=

CATHODE

S=SuUPPRESSOR GRID
Dps= FirsT Dio0€ PLATE
Dp2*SecoND DiopE PLATE

q:

ConTroL GRID
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Gs = SceeeN GRID

Gs (HEX) - SCREEN CriD, HEXODE SECTION
Go (05¢)= CONTROL GRID, O5C SECTION.
P: PLATE

P(HEX) < PLATE, HEXODE SECTION

R, (05¢) = PLaTE, Q5 SECTION,

G (wex) =ConrioL Geib, (HEXODE SECTION)

FIGURE A2 — RADIO RECEIVER BC-946-B, SCHEMATIC WIRING DIAGRAM
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