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DESTRUCTION OF ABANDONED

MATERIEL

IN THE COMBAT ZONE

In case it should become necessary to destroy this equipment because of

imminent danger of capture by the enemy, or when ordered to do so, pro

ceed as follows:

a. Destruction of equipment by explosives, when provided, is described

in appropriate instructions.

b. All radio sets may be destroyed in the following manner:

(1) Shear off all panel knobs, dials, etc., with an axe head, break open

set compartment by smashing in panel face, then knock off top, bottom, and

sides. The object is to destroy the panel and expose the chassis. On the top

of the chassis strike all tubes and circuit elements with the axe head. On

the under side of the chassis the axe head should be used for shearing and

tearing off wires and small circuit units. Socket bases should be broken and

circuit units and wires cut. Tubes, coils, crystals and holders, microphones

and batteries should be smashed or cut, the treatment and tool being the

same as for chassis parts. Masts and poles should be broken at the joints by

bending. The variable gang tuning capacitor is the most difficult part to

replace and should therefore be destroyed.

(2) The following supplementary means of destruction should be em

ployed whenever possible:

(a) Pile up equipment already smashed as outlined above, and pour

on gasoline or oil and set on fire. If other inflammable material such as wood,

sawdust, cloth, straw, etc., is available pile up this material and place equip

ment on it before pouring on gasoline or oil.

(b) Smashed parts should be buried in earth or stream beds.

c. Instruction books, circuit and wiring diagrams, records of all kinds

for all types of Signal Corps equipment, and code books and registered

documents should be destroyed by burning.
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SAFETY NOTICE

OPERATION OF THIS EQUIPMENT INVOLVES THE

USE OF HIGH VOLTAGES WHICH CAN CAUSE

SEVERE SHOCK. THE HIGH POTENTIAL POINTS,

WHICH ARE INACCESSIBLE DURING NORMAL

OPERATION, SHOULD BE AVOIDED DURING

SERVICING PROCEDURES.
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ADDENDUM

The majority of the direction finder units,

each designated as Radio Set SCR-255 (Direc

tion Finding) have been furnished with pilot

lights for illuminating the frequency dial and

the azimuth scale at the control position.

Units bearing serial numbers from 2 to 45

inclusive (Order No. 2465-CHI-41) are equipped

with pilot lights which derive their lighting

source from the storage battery circuit of the

radio receiver installed within the cabinet at

the top of the tower. A connection is also pro

vided at the control position of these units, for

use of headphones.

Because of the magnification of terrain effect

errors, resulting from the use of wires for con

necting the pilot lights and headphones to the

radio receiver, it was deemed advisable to elimi

nate these features from further production until

a satisfactory method for their adaption could be

incorporated. For this reason, units bearing

serial number 1 and numbers from 46 to 79 in

clusive (Order No. 2465-CHI-41) are furnished

without pilot lights and associated connections,

and without provision for use of headphones.

The illustrations shown in Figures 35 and 46

apply to these units.

All units produced on Order Nos. 1210-CHI-42.

5073-CHI-42 and 5077-CHI-42 are furnished with

pilot lights which derive their lighting source

from flashlight cells contained within the con

trol box at the control position. Figures 35-A

and 46-A apply to these units. Inasmuch as this

arrangement does not require the use of con

necting wires placed between the control posi

tion and the equipment at the top of the tower,

operation of the direction finder is not impaired.

As the use of headphones at the control position

necessitates the placement of connecting wires

between the control box and the radio receiver,

probable error resulting from such arrangement

has been eliminated by complete omission of

the headphone feature. For this reason, head

phones have been omitted from these units.

CAUTION: Under no condition should con

necting wires be placed between the control

position and the equipment installed at the top

of the tower, in those units in which such con

nections have been omitted in manufacture.



FIGURE 1

Radio Sit SCR-255 (Direction Finding) ,—Typical Installation
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SECTION I

DESCRIPTION

1. GENERAL.—

o. The complete Radio Set SCR-255 (Direction

Finding) illustrated in Figure 1 is a semi-port

able, ground-station, radio direction finder,

covering the frequency range of 550. kilocycles

to 30. megacycles. The equipment is designed

to operate as an aural null direction finder em

ploying a rotating Adcock antenna system. The

radio receiver, together with its power supply

consisting of two 6 volt storage batteries con

nected in parallel, and the loudspeaker, are

contained within the aluminum cabinet at the

top of the wooden supporting tower. Hinged

doors at opposite ends of the cabinet permit

access to the receiver and battery compart

ments. A wooden platform that surrounds the

tower, slightly above the middle, provides a

means for installation and maintenance of the

equipment at the top of the direction finder.

The antenna system is secured to a central

shaft extending through the cabinet and termi

nating at the control position within the lower

section of the tower. From this position rotation

of the antenna and all operating adjustments of

the radio receiver are accomplished. The control

position is at a convenient height for manipu

lating the controls from either a standing or

sitting position. An operator's stool is included

with the equipment. Two 12-foot ladders are

furnished for use in equipment installation and

maintenance. The tower is completely enclosed

by detachable wooden panels that provide a

weatherproof shelter. A door is incorporated in

the lower front panel to permit entry into the

tower, and a window of shatterproof material is

located in the lower panel adjacent to the door.

6. The direction finder tower may be guyed by

tying the four 30-foot guying ropes, furnished

with the equipment, to the platform support

rails. Holes are provided in the rails for this

purpose.

2. COMPONENT UNIT DIMENSIONS AND WEIGHTS.—

Refer to group illustrations, Figures 2 to 24 inclusive.

Quantity Name Dimensions

3 Box BX-35-A 37*/8" x 10%" x 14%", empty

with contents

Contents:

2 Storage Batteries (249)

Chest CH-81-A

Contents:

2 Anchor Plate Support Rails

(114) 5PJ-110-48

2 Base Rails 5PJ-110-12 (112)

2 Base Rails 5PJ-110-13 (113)

2 Lower Uprights 5PJ-110-3

(110)

2 Lower Uprights 5PJ-110-4

(111)

2 Top Uprights 5PJ-110-6 (102)

with End Casting (100) and

x 10%"

86%" x 18%" x 13%",

with contents

55H" x 4" x 1%"

72-39/64" x 4" x 1%"

72-39/64" x 4" x 1%"

80" x 3" x 3"

80" x 3" x 3"

empty

Unit

Weight (Ibs.)

66.00

181.00

57.50

112.00

302.00

5.50

7.00

7.00

16.00

16.00
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Quantil 1I Name

Splice Casting (102) attached.

2 Top Uprights 5PJ-110-7 (103)

with End Casting (100) and

Splice Casting (102) attached.

1 Chest CH-82-A

Contents:

1 Anchor Assembly (117) in

cluding Anchor Base (118),

and Anchor Plate Cleats

(115) attached to Anchor

Plate (116), 5PJ-110-16

2 Platforms 5PJ-110-21 (125)

2 Platforms 5PJ-110-22 (126)

2 Platform Support Rails (104)

74'

Dimensions

X 3" X 3"

74" x 3" x 3"

85" x 21" x 19%", empty

with contents

50ft" x 16" x 6%"

79" x 15%" x 2%"

75" x 15%" x 2%"

74" x 4" x 4"

Weight (Ibs.t

16.50

16.50

137.00

337.00

35.00

41.75

39.50

7.50

Chest CH-83-A

Contents:

2 Beams M-264-A

1 Beam Socket MC-263-A

2 Dipole Collectors AN-63-A

including:

2 Dipole Mtg. Bases

Assem. (168)

2 Fixed Dipoles (175)

2 Telescoping Dipoles (174)

151V4" x 22%" x 13%", empty

with contents

144A" x 7%"

24-49/64" x 7%" x 8%"

x 4" x

96%" x %"

96%" x %"

160.00

332.00

24.50

31.50

3.25

.77

.72

Chest CH-84-A

Contents:

1 Cabinet CS-95-A with loud

speaker (242) mounted in

place, and protective cap

(194) attached

4 Guying Ropes (240)

40%" x 31" x 31", empty

with contents

34%" x 26%" x 26%"

360" x %"

167.00

264.00

83.00

4.75

Chest CH-85-A

Contents:

4 Cross Braces 5PJ-110-8

(108)

100%" x 18if" x 7%", empty

with contents

94H" x 4" x

115.00

277.00

10.00
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Quantity Name

2 Cross Braces 5PJ-1 10-11

(109)

1 Front Center Brace

5PJ-1 10-14 (107)

4 Ground Stakes GP25 (239)

2 Platform Cross Rails (105)

5PJ-110-10

4 Top Rungs 5PJ-110-19 (101)

1 Set of Hand Tools,

as follows:

1 Adjustable End Wrench

1 Hammer

2 Open-end Wrenches

%"-*"

2 Open-end Wrenches

it" x H"

1 Pliers (slip jaw)

1 Screwdriver %"

1 Screwdriver %"

1 Screwdriver fa"

1 Set of standard Bolts, Nuts

and Washers, including spares

4 Hook Bolts (127)

4 Coupling Links (236)

31 Panel Clamps (137)

5 Panel Clamps (138)

1 Chest CH-86-A

Contents:

2 Bottom Panels (130)

1 Bottom Panel (134)

1 Bottom Panel (135)

1 Door (136)

1 Center Panel (133)

1 Center Panel (132)

2 Center Panels (129)

2 Top Panels (128)

2 Top Panels (131)

I Chest CH-90-A

Contents:

1 Headset (241)

1 Preliminary Instructions for

Radio Set SCR-255

(Direction Finding)

Dimensions

95-63/64" x 4" x 1%"

42 If" x 4" x 1%"

43A" x 4" x

28" x 2" x 1"

Part No. 70-2059

Part No. 70-2064

Part No. 70-2057

Part No. 70-2058

Part No. 70-2063

Part No. 70-2060

Part No. 70-2061

Part No. 70-2062

"—16 thd.

"

" x IVs"

" x 1%"

x

4y4" x

3%" x

3y4" x

8iy4" x 54y4" x 17y4", empty

with contents

Unit

Wright (Ibs.)

10.50

4.25

8.00

4.00

1.00

.28

1.50

.56

.66

.53

.063

.16

.50

19.56

.21

.45

.18

.21

196.00

349.00

39%"h x 69%"w x 55ft" x 1ft" thick

39%"h x 69iJ"w x 57%"w x 1ft" thick

71%"h x 36"w x 25%"w x 1&" thick

7lT»ff"h x 33%"w x 22%"w x 1^" thick

16"h x 47|$"w x 42%"w x 1^" thick

48"h x 57%"w x 423/4"w x W thick

48"h x 55V4"w x 377/8"w x 1ft" thick

477/8"h x 36%"w x 19§i"w x 1ft" thick

45%"h x 41%"w x 27Jf"w x 1ft" thick

48%" x 26y8" x 24y4"

with contents

empty

14.50

15.00

Joined

by

Hinges

29.00

4.50

13.25

13.50

8.75

9.00

210.00

295.00

1.13
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Quantity Name

2 Jumper Leads (250)

1 Magnetic Compass (245)

1 Radio Receiver BC-903-A

with 3 Shaft Couplings (237)

and 1 Shaft Coupling (238)

attached

1 Radio Transmitter BC-904-A

including 4 "B" batteries (81),

and 1 "A" battery (82)

1 Transmitter Antenna (80)

1 Spare Vibrator

1 Spirit Level (248)

1 Telescope (246)

1 Telescope and Compass

Mount (247)

1 Vacuum Tube Kit including:

1 Tube VT-163

1 Tube VT-66A

1 Tube VT-198A

3 Tubes VT-91

3 Tubes VT-86

1 Tube VT-126

1 Spare Fuse

Dimnuiow

x ft"i9y4-

3%" x 3%" x %"

Unit

Weight aba.)

.13

.50

51.00

96" x ft"

3%" X 1%"

16" x %"

5%" x 5" x 1W

7" x 7" x 6%"

21.50

.50

.28

1.56

.69

1.18

1.63

For Units under Order No. 1210-CH1-42

(see name plate) add:

2 Spare Pilot Bulbs

6 Flashlight Cells

Cheat CH-91-A

Contents:

1 Control Unit MC-265-A

105W x 26%" x 23%", empty

with contents

99" x 23" x 20"

225.00

275.00

50.00

V

FIGURE 2

Battery Boxes BX-35-A and Batteries
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Chest CH-82-A With Contents
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MC-263-A

FIGURE 5

Chest CH-83-A With Contents

FIGURE 6

Chest CH-84-A With Contents

TEN COMPARTMENTS

OF MISC. HARDWARE

FIGURE 7

Chest CH-85-A With Contents



FIGURE 8

CHEST CH-86-A WITH CONTENTS



FIGURE 9

CHEST CH-90-A WITH CONTENTS

MC-265-A

FIGURE 10

CHEST CH-91-A WITH CONTENTS



Pars. 3-4

3. OVERALL DIMENSIONS,—

EQUIPMENT INSTALLED,—

Height (at dipoles) 22% ft.

Height (at center) 15 ft.

Beam spread (between dipoles) 24% ft.

Base 6 ft. x

Platform 6 ft. x

Height of platform 8*4 ft.

6 ft

6% ft.

FIGURE 11

Beam Socket MC-263-A

4. MAJOR COMPONENTS.

a. Tower TR-19-A

(1) The tower members are made of red

oak. None of the disassembled portions of the

tower exceeds 8 feet in length or 4 feet in

width. Aluminum splice-castings and end

castings are attached to the top upright

members.

(2) The four platforms are made of red

oak, and are supplied individually assembled.

Two platforms (5PJ-110-21) and two plat

forms (5PJ-1 10-22) are supplied.

(3) The tower shelter consists of three

plywood panels attached to heavy wooden

frames for each of the two sides and back of

the tower, and three panels and a door for

the front of the tower. The door, and the

panel containing the window are fastened

together by means of hinges.

S*

-I75

FIGURE 12

Beam M-264-A

l

FIGURE 13

Dipole Collector AN-63-A

c. Dipole Collector AN-63-A

Each dipole collector consists of one fixed

dipole element (175) and one adjustable dipole

element (174), and a center mounting section

(168).

b. Rotating Beam and Transmission Line

The rotating beam houses and shields the

antenna transmission line. The beam unit is

made in three sections for convenience in trans

portation. The two Beams M-264-A slide into

the center section of Beam Socket MC-263-A

when the unit is assembled.

d. Cabinet CS-95-A

The cabinet is made of aluminum. When

mounted in position at the top of the tower, and

with the cabinet doors closed and the protective

cap (194) or rotating beam in place, the unit is

weatherproof. Two handles are provided, one on

each of two opposite sides, for carrying the
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cabinet. A loudspeaker (242) is mounted under

a protective cover on the floor of the cabinet.

FIGURE 14

CABINET CS-95-A

e. Radio Receiver BC-903-A

The radio receiver is designed to operate from

a 6-volt storage battery supply. The receiver is

housed in a metal case having a hinged top

cover and a detachable bottom cover. Remote

operation of the controls marked TUNING,

RANGE SELECTOR, VOLUME, and OPR.

SWITCH is accomplished by means of shafts

attached to the controls. To the shafts of these

four controls extending from the front panel of

the receiver are attached fittings (237 and 238)

for coupling to the control shafts of Control

Unit MC-265-A. Large threaded studs are at

tached to the four bottom corners of the receiver

2 IS

FIGURE 16

CONTROL UNIT MC-265-A

for mounting within the cabinet at the top of

the tower.

f. Control Unit MC-265-A

The control unit is an assembly consisting

mainly of a group of four phenolic control shaft

extensions (214, 215, 216 and 217) for coupling

to the controls of Radio Receiver BC-903-A; and

an antenna control extension, including a cen

tral shaft (195), handwheel (213), azimuth

scale (207), azimuth scale pointer (210) and

compass mount (205) . The central shaft housing

(196), to which the control box (218) is

attached, encloses the central shaft (195) .

FIGURE 15

RADIO RECEIVER BC-903-A

FIGURE 17

ANCHOR ASSEMBLY

10
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g. Anchor Assembly

The anchor base (118) of the assembly serves

as a bearing for the lower end of the control

unit central shaft, as well as a brake control for

the whole rotating antenna system. The anchor

base is permanently attached to the anchor plate

(116) member of the tower structure, the anchor

plate serving as a bearing-support table.

ft

FIGURE 18

OPERATOR'S STOOL

h. Operator's Stool

The operator's stool (244) is constructed of

wood. The glued tenon joints between the rungs

and posts are reinforced with wood screws for

rigidity.

t. Ladder LC-55-A

These ladders are constructed of wood, and

are reinforced by means of brass tie-rods.

FIGURE 20

MAGNETIC COMPASS

j. Magnetic Compass

The scale of the magnetic compass (245) is

graduated in degrees, counter-clockwise from 0

to 360, and is equipped with a jeweled center

needle 2% inches long. The compass is housed

in an aluminum case having a hinged lid, and is

equipped with an automatic needle stop so that

with the lid closed the needle is held in a fixed

position.

FIGURE 19

LADDER LC-55-A

FIGURE 21

TELESCOPE

k. Telescope

The telescope (246) employs a five lens opti

cal system, having a universal focus and a mag

nifying power of 4 diameters. The telescope is

equipped with medium fine cross hairs .001" in

diameter. The field of view is approximately 27

feet at 100 yards.

11
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FIGURE 22

Telescope and Compass Mount

I. Telescope and Compass Mount

The telescope and compass mount (247) is

made of aluminum, with a provision for clamp

ing to one of the antenna beams.

FIGURE 23

Spirit Level

m. Spirit Level

The spirit level (248) has an aluminum frame

which embodies truss construction, and the top

and bottom are milled parallel surfaces. Four

glass-cover-protected "cat's eye" glasses are

employed in the level, two of these constitute

the double level at the center, and the other

two are single plumbs at either end.

Willard

FIGURE 24

Storage Battery

n. Storage Battery

The 6-volt storage battery (249) is provided

with non-spillable vent plugs. Wing-nut type

terminals are provided for connection to the

battery leads of the receiver. Two jumper leads

(250) are furnished for connections between the

two batteries.

FIGURE 25

Radio Transmitter BC-904-A

o. Radio Transmitter BC-904-A

The radio transmitter is portable and is de

signed to be used as the Target Transmitter

component of this equipment. It operates from

a contained dry-battery voltage supply. The

transmitter is housed in a metal case equipped

with a leather carrying handle, and all controls

are located on the front of the instrument. The

battery compartment is located in the bottom

of the instrument, and may be easily removed

after the four knurled screws at the back of the

case have been extracted. The telescoping type

antenna (80) which is 36 inches long when

collapsed and has a fully extended length of 8

feet, is supported on the stand-off insulators at

the side of the transmitter case, and is secured

to the supporting insulators by means of metal

clamp bars and knurled screws.

12
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p. Box BX-35-A (Refer to Figure 2)

(1) This box is used for transporting and

storing two storage batteries (249). The

three boxes, for accommodating the six bat

teries furnished with the equipment, are

non-invertible types made from %" plywood,

and are protected with acid-proof paint, in

side and outside.

(2) Each box contains two lead-lined com

partments, and is provided with a removable

lead-lined cover. Carrying handles are pro

vided at each end of the box.

q. Chest CH-81-A

(1) This chest is used for transporting and

storing the disassembled parts of Tower

TR-19-A listed in paragraph 2 and illus

trated in Figure 3. The chest is in the form of

a crate to minimize weight, and is con

structed of hardwood. A hinged lid is pro

vided with catches and a locking means, for

use with a standard padlock.

(2) The various tower members are illus

trated in groups, in the order in which they

are contained within the chest. In repacking,

the group shown nearest the chest is placed

in the bottom, in the exact order illustrated.

The group shown second from the chest is

placed on top of the first group, and the re

maining groups follow in a similar order.

r. Cheat CH-82-A

(1) This chest is used for transporting and

storing the disassembled parts of Tower

TR-19-A listed in paragraph 2 and illus

trated in Figure 4. The chest is a crate type,

with a hinged lid provided with catches and

padlock hasp.

(2) The contents of the chest are shown in

the illustration in the order in which they

are contained within the chest. In repacking

the chest, one of the Platforms 5PJ-1 10-22 is

placed in the bottom, in the exact position

shown. The two Platforms 5PJ-1 10-21 are

next placed in the chest in the order and

positions shown. The remaining Platform

5PJ-1 10-22 is next placed in the chest with

the two packing cleats positioned as shown

at the left of the platform.

(3) The anchor plate 5PJ-1 10-16 with

anchor base and mounting cleats attached is

placed within the chest between the packing

cleats. The contents of the chest are pre

vented from shifting by means of the method

used for placing the two Platform Rails

5PJ-110-9 within the chest. One of these rails

is shown attached to the back of the chest by

means of bolts. The remaining Platform Rail

5PJ-110-9 is attached to the inside front of

the chest in a similar manner.

s. Cheat CH-83-A

(1) This chest is used for transporting and

storing parts of the rotating antenna system

listed in paragraph 2 and illustrated in

Figure 5. The chest is a completely enclosed

type constructed of hardwood and weather

proof plywood, and is provided with a hinged

lid with catches and a padlock hasp. Carry

ing handles are provided at the opposite ends

of the chest.

(2) The various antenna parts are shown

in position within the chest. The Beam

Socket MC-263-A and the two dipole mount

ing bases (168) are secured to the bottom of

the chest by means of threaded studs and

nuts. Provision is made in the lid of the

chest, for storing the telescoping dipoles

(174) and the fixed dipoles (175). The two

Beams M-264-A fit into recessed partitions in

the base of the chest, and with the lid closed,

are held securely in position.

I. Chest CH-84-A

(1) This chest is used for transporting and

storing Cabinet CS-95-A and the four guying

ropes (240) listed in paragraph 2 and illus

trated in Figure 6. The chest is a completely

enclosed type, constructed of hardwood and

weatherproof plywood. The hinged lid is

provided with catches and a padlock hasp.

Carrying handles are provided at the oppo

site ends of the chest.

(2) Padded packing frames, the upper

ends of which may be seen in the illustra

tion, are placed on the opposite sides of the

cabinet to hold it securely within the chest.

The cabinet is secured to a bottom shipping

frame by means of threaded studs and wing-

nuts. The wing-nuts used for this purpose

are of the same type as are used to hold

Radio Receiver BC-903-A in position in
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Cabinet CS-95-A during normal use of the

equipment.

(3) In repacking Cabinet CS-95-A, the

bottom shipping frame should be secured to

the cabinet bottom, the side frames placed

in position on the cabinet, and the unit as a

whole lowered into the chest.

(4) The four guying ropes (240) , arranged

in coils as illustrated, should be placed on

top of the cabinet within the chest.

u. Cheat CH-85-A

(1) This chest is used for transporting and

storing parts of Tower TR-19-A, and the set

of hand tools listed in paragraph 2, and

illustrated in Figure 7. The chest is a com

pleted enclosed type, constructed of hard

wood and weatherproof plywood. The hinged

lid is provided with catches and a padlock

hasp. Carrying handles are provided at the

ends of the chest.

(2) The portable tool tray, contained

within the chest, is removable and is pro

vided with a carrying handle.

(3) The large compartment at the rear of

the chest is for accommodating the various

tower members indicated in the illus

tration. As these parts are of nearly the same

dimensions, no specified order for placement

within the chest compartment need be fol

lowed. Other tower members, as indicated,

are stored in the forward compartments at

the left and right ends of the chest. Miscel

laneous bolts, nuts, washers, etc., are con

tained within the ten small compartments

near the right end of the chest. Separate

compartments are provided for the hook

bolts (127) and the ground stakes (239).

v. Chest CH-86-A

(1) This chest is used for transporting and

storing the wooden panels which constitute

the tower shelter. The various panels are

listed in paragraph 2 and are illustrated in

Figure 8. The chest is of crate type construc

tion, and is provided with a hinged lid hav

ing clasps and a padlock hasp. Carrying

handles are provided at opposite ends of the

chest.

(2) The panels are shown in the illustra

tion in the order in which they are contained

within the chest. In repacking the chest,

Panel 5PJ-1 10-27 shown immediately under

the chest illustration is placed in the bottom

in the exact position shown. The remaining

panels are placed within the chest, singly or

in groups as the case may be, in the order

shown, progressing downward in each row

of panels illustrated.

w. Cheat CH-90-A

(1) This chest is used for transporting and

storing the component and spare parts listed

in paragraph 2 and illustrated in Figure 9.

The chest is a completely enclosed type pro

vided with a hinged lid having clasps and a

padlock hasp. Carrying handles are provided

at the opposite ends of the chest.

(2) An inner chest, suspended within

Chest CH-90-A by means of shock absorbing

packing frames, provides the actual housing

for the various parts listed. A shock absorb

ing top packing frame (251), shown in the

illustration, is placed between the lids of the

inner and outer chests, so that with the outer

lid securely closed the sensitive instruments

contained within the inner chest are pro

tected against damage which may be caused

by rough handling.

(3) The large compartment at the right is

for accommodating Radio Receiver BC-903-A.

Radio Transmitter BC-904-A is placed just to

the left of the center partition of the chest.

The compartment at the left contains the

spare tube kit, on top of which may be seen

the two battery jumper leads (250). The

headset (241), packed in a cardboard con

tainer, is placed in the same compartment

with the spare tube kit. The telescope-com

pass mount (247) is shown in the illustration,

as it is placed in the bottom of the chest just

forward of Radio Transmitter BC-904-A. The

telescope (246), transmitter antenna (80),

magnetic compass (245), spirit level (248)

and the spare vibrator, are placed in recesses

provided in the chest, as shown in the illus

tration. Clips are provided on the inside of

the inner lid for storing two instruction

books (252).

x. Cheat CH-91-A

(1) This chest is used for transporting and

storing Control Unit MC-265-A listed in para

graph 2 and illustrated in Figure 10. The

chest is a completely enclosed type provided

with a hinged lid having clasps and a pad

lock hasp. Carrying handles are provided at

the opposite ends of the chest.

(2) Control Unit MC-265-A is placed in

the chest with the control end of the unit

toward the left as illustrated.

14
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SECTION n

EMPLOYMENT

5. INITIAL PROCEDURE,—

a. Location of Radio Direction Finder

(1) In selecting a site for the erection of

the Radio Set SCR-255 (Direction Finding) ,

it should be realized that the nature of the

area in the immediate vicinity of the equip

ment has a definite relation to the accuracy

of the bearings to be taken. Locate the radio

set as far as conveniently possible and at

least 300 feet from surrounding objects such

as buildings, trees, wire fences, overhead

wires, etc., also from roads or other passage

ways which are subject to travel, and areas

used for accommodating other personnel or

equipment. The ground immediately sur

rounding the installation must be level for a

distance of at least 15 to 20 feet from the base

of the tower.

(2) The tower, when erected, should be so

positioned that the entrance side faces South.

General directions may be determined by

use of the magnetic compass (245) fur

nished with this equipment.

(3) Set the tower squarely upon a firm

and solid foundation. Regardless of terrain,

the central shaft (176) extending through

Cabinet CS-95-A must be truly vertical. (See

par. 7a). In order for this condition to exist,

points of contact between the tower and the

ground or other foundation should be in a

level plane. For a permanent installation par

ticularly, use a cement foundation of ade

quate proportions, to prevent uneven settling

of the tower under all conditions. If separate

foundations are used at the four corners of

the tower, arrange these to form the corners

of a square and space them 5 ft. 9 in. between

their centers.

b. Unpacking

(1) Place Chest CH-85-A near the site

selected for erection of the direction finder.

This chest contains the hand tools and hard

ware that will be used in assembly of the

equipment.

(2) Remove all of the wooden tower parts

from Chests CH-81-A, CH-82-A and CH-85-A,

separating the various parts into four groups

as marked, E. for East, W. for West, N. for

North, and S. for South.

(3) Unpack the parts contained in the re

maining chests and boxes, as required in

the process of equipment assembly, or re

move them from their respective chests at

this time. In unpacking Chest CH-90-A, how

ever, only Radio Receiver BC-903-A will be

required for the initial equipment installa

tion. Important: Upon removing the radio

receiver from the chest, remove the wing-nut

from the left end of the receiver case. The

movable coil rack within the receiver is held

in place during transportation by this wing-

nut. Retain the wing-nut for future use by

placing it on the threaded stud provided on

one of the partitions of Chest CH-90-A, in

which the receiver is contained during trans

portation.

(4) Unpacking Chest CH-86-A. Separate

the tower panels into four groups as marked

for the four sides of the tower, i.e., E. for

East, W. for West, N. for North and S. for

South.

6. INSTALLATION,—

a. Assemble EAST and WEST Sides of Tower

(1) Refer to Figure 26. Assemble the East

and West sides of the tower as individual

units, in a horizontal position on the ground.

Observe that all of the tower members are

labeled with part numbers as well as other

numbers which designate junction points for

two or more of the members. Select bolt sizes

in accord with the bolt legend accompanying

the illustrations. Place a flat washer under

the head of each hex bolt only, also under

each nut for all bolts. Turn the nuts snugly

against the washers, but do not tighten them

securely until after the tower has been com

pletely assembled, and Cabinet CS-95-A has

been mounted on top of the tower.

(2) The anchor assembly (117) is shown

in the illustrations only to clarify its position

in the completed tower. Do not attach this

part until called for in paragraph 6g.

15
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FIGURE 28

Platform Assembly

b. Join EAST and WEST Sides of Tower.

(Refer to Figure 27).

(1) Raise the two tower sides to a vertical

position with their bases parallel and sep

arated by approximately six feet.

(2) Attach the base rails (113).

(3) Attach the cross braces (109).

(4) At this point in its assembly, the struc

ture is sufficiently rigid and self-supporting

so that assembly crew members may climb

up the tower to attach platform cross rails

( 105) and top rungs (101) .

c. A Itach Platform

(1) The platform is composed of four sec

tions, as illustrated in the "plan view," see

Figure 28.

(2) Place the platforms (5PJ-110-21)

across the support rails (104) extending from

the North and South sides of the tower. .

(3) Place the platforms (5PJ-110-22)

across the ends of platforms (5PJ-110-21)

f.

extending from the East and West sides of

the tower.

(4) Join the platform sections by means

of four carriage bolts (315) and secure the

platform to the tower support rails with

hook-bolts (127) shown in Figure 28.

(5) Before tightening the nuts on the hook-

bolts, make sure that the clearance between

the platform and tower is about equal on all

four sides, otherwise, the shelter panels to be

attached later may not fit properly.

Mount Cabinet CS-9S-A

(1) Place the Cabinet CS-95-A on top of

the tower, in the position illustrated in

Figure 29, observing the correct orientation

marked on the cabinet.

(2) Use four machine screws (100-1), and

four countersunk flat washers (100-2) for

mounting the cabinet.

(3) Now tighten all tower assembly bolts,

securely.

Mount Radio Receiver in Cabinet CS-9S-A

(1) Make sure the wing-nut has been re

moved from the left end of the receiver case.

Refer to paragraph 5b (3) .

(2) Open the hinged door on the west side

of the cabinet and place Radio Receiver

BC-903-A in position, as illustrated in Figure

29.

(3) Hold the receiver in this positibn.

Have an assistant secure the receiver to its

mount by means of four wing-nuts (313).

These wing-nuts were used in shipping, to

secure Cabinet CS-95-A to the bottom ship

ping form of Chest CH-84-A.

Install Control Unit

(1) Carry Control Unit MC-265-A upper

end foremost into the tower, entering the

South side of the tower.

(2) Raise the control unit perpendicularly

so that the control shafts (214, 215, 216 and

217) are in line with the controls on the

radio receiver. In this position, the control

box panel and the azimuth scale window will

face the South side of the tower.

(3) Attach the central shaft housing of

the control unit to the bottom of the cabinet,

by use of four nuts (305) and lockwashers

(321) . Refer to Figure 29.

(4) Couple the central shaft of the control

unit to the central shaft of the cabinet by

18
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means of four hex nuts (305) and lockwash-

ers (321). Refer to Figure 29. Observe that

the alignment pin and hole are properly

engaged before tightening nuts.

g. Install Anchor Assembly

(1) Expand the brake-shoe of the anchor

base (118) by turning the brake control

(121) counter-clockwise. Refer to Figure 29.

(2) Install the anchor assembly (117) in

the position illustrated in Figures 26 and 27,

observing that the brake drum properly

engages the brake-shoe.

h. Attach Control Shafts to Receiver Controls

(1) The detail drawing in Figure 29 illus

trates the means by which the control shafts

(214, 215, 216 and 217) of Control Unit

MC-265-A are coupled to the control exten

sions of Radio Receiver BC-903-A.

(2) Attach coupling links (236) to each

of the receiver control extensions (237) and

(238). Loosen the wing-nut at the long flat

end of the coupling link, and inserting this

end of the link through the opening in the

bottom of Cabinet CS-95-A, so that the

coupling link engages the receiver control

extensions with their flat sides together.

Then, with the door open on the West side of

the cabinet, tighten the wing-nut by reach

ing the hand under the receiver.

(3) Turn the volume control of the re

ceiver (Refer to Figure 15) to minimum vol

ume position, (extreme counter-clockwise

position). Coordinate the setting of the

volume control on the control box (Refer to

Figure 29) and attach the volume control

shaft (214) to the coupling link.

(4) Turn the operating switch of the re

ceiver (Refer to Figure 15) off (extreme

counter-clockwise position). Coordinate the

setting of the operating switch on the con

trol box (Refer to Figure 29) and attach the

switch control shaft (215) to the coupling

link.

(5) Observe the indexed setting of the

range selector mechanism in the radio re

ceiver. This may be accomplished by raising

the lid of the radio receiver and viewing the

index letter A, B, C, D or E which appears in

one of the two large openings, one on either

side of the variable tuning capacitor (CI, C2,

C3) in the receiver chassis as shown in

Figure 48. Make sure that the range selector

mechanism in the receiver is positively en

gaged in one of its five operating positions,

under which condition the index letter will

appear to be well centered in the viewing

hole. This may be determined by "feel" when

rotating the range selector control extension

of the receiver, by hand.

(a) Coordinate the setting of the range selec

tor control (231) on the control box (Refer to

Figure 29) so that the corresponding index

letter is indicated by the range selector pointer

(225) on the dial (226), and attach the range

selector control shaft (217) to the coupling link.

(6) Turn the rotor of the variable tuning

capacitor (CI, C2, C3) in the receiver so

that the index (600) finger is in line with the

index pointer mounted on the front frame of

the variable capacitor unit as illustrated in

Figure 48. Then, coordinate the setting of the

tuning control on the control box (Refer to

Figure 29) so that the 0-1000 scale reads 600,

and attach the tuning shaft (218) to the

coupling link.

i. Assemble the Antenna

(1) Lay out the component parts for the

beam and dipole antenna assembly on the

ground, in the relative positions shown in

Figure 30.

(2) Loosen the clamp screw (156) on

Beam Socket MC-263-A, and rotate the inner

sleeve (154) of the beam socket so that the

key-ways in either end of the sleeve are in

line with the keys on the beams. Then

tighten the clamp screw.

(3) Assemble the two beams M-264-A to

the Beam Socket MC-263-A.

(4) Elevate the assembled beams and

beam socket in a horizontal position above

the ground (not less than 24 inches) using

any means of substantial support available.

Place the supports under the beams about 24

inches from either end of the beam socket.

Do not allow the flanged base of the beam

socket to rest upon the ground. Make sure

that all flanged fittings and electrical plugs

and socket connections are clean, and free

from dirt or other foreign particles, before

completing the assembly.

(5) Assemble the dipole mounting bases

(168) to the two Beams M-264-A, then rotate

the whole assembly so that the dipole sockets

(170) are vertical.

20



FIGURE 30

Antenna System Assembly



Par. 6

(6) Insert the fixed dipoles (175) in the

upper sockets (170) of each mounting base.

Make sure that the dipoles go to the bottom

of the sockets. Then tighten the dipole clamp

wing-screws.

(7) After the two fixed dipoles (175) are

in place, retire to a distance of about fifty

feet, in line with the dipoles, and give direc

tions to an assistant for the alignment of the

dipoles so that both fixed dipoles are in the

same plane. Alignment adjustments may be

made by loosening the wing-nuts (311)

which secure the dipole mounting bases

(168) to the beams. Vertical alignment of

the dipoles, viewed from a position off the

ends of the beams as described above, is im

portant. Vertical positions of the dipoles,

viewed from a position broadside to the

beams, however, is not of such great im

portance.

(8) Rotate the whole assembly so that the

upper dipoles are horizontal and insert the

telescoping dipoles (174) in the lower dipole

sockets of the mounting bases (168). Tighten

the clamp screws and extend the adjustable

dipole elements to full length.

Mount Antenna Assembly on

Cabinet CS-95-A

(1) Remove Protective Cap (194) from

the cabinet top.

(2) By means of two ladders (243) placed

against the East tower platform, two men

(one on each ladder) carry the assembled

antenna to the top of the tower, and attach

the assembly to the top of the cabinet. Use

the same nuts and lockwashers which were

used to hold the protective cap in place.

(3) It may be found desirable to position

the dipoles horizontally, to get them "out of

the way" while completing the tower assem

bly. This may be done by loosening the beam

clamp screw (156) and turning the beams

in the beam socket.

C
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FIGURE SI

Interior View or Cabinet CS-95-A



FIGURE 32

INSTALLATION OF TOWER PANELS,—NORTH AND WEST SIDES
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FIGURE SS

Installation of Tower Panels,—South and East Sides

24



Par. 7

fc. Complete All Electrical Connections.

(1) Antenna to Radio Receiver. Two flexi

ble leads (190) (Figure 45) are attached to

the terminals at the opening in the West

side of the vertical column within Cabinet

CS-95-A. Connect them to the antenna bind

ing posts on the radio receiver chassis. Open

the East cabinet door, and reach around the

central column to place the leads in the bind

ing posts.

(2) Batteries to Radio Receiver. Open the

East cabinet door of Cabinet CS-95-A and

install two 6 volt storage batteries (249) in

the spaces provided for them on either side

of the loudspeaker (242) as illustrated in

Figure 31. Connect the two batteries in

parallel (+ to -f and — to —) by means of

battery jumper leads (250) . Battery connec

tions to Radio Receiver BC-903-A may be of

either polarity.

FIGURE 34

Control Position

Showing Use of Magnetic Compass

(3) Connecting the Loudspeaker to the

Radio Receiver.

(a) Insert Plug PL-55 (200) of the

loudspeaker into the jack labeled SPEAK

ER on the radio receiver.

2. Attach Tower Panels.

(1) All panels are labeled with their re

spective part numbers indicated in Figures

32 and 33, as well as the letter N, S, E or W

for proper orientation. Thirty-one panel

clamps (137) illustrated in Detail A of the

drawings and five panel clamps (138) illus

trated in Detail B are required. A total oi

thirty-six carriage bolts (316) and wing-nut;

(312) are used in attaching the panels.

(2) All the top panels should be attachea

first. Stand on the tower platform, and have

an assistant on the ground raise the panel

up along the side of the tower, so that the

upper end of the panel is inserted in the

clearance space between the tower and the

platform. Then, raise the panel into posi

tion, so that the bottom of the panel frame

rests on the platform support rail (104) or

the platform cross rail (105) of the tower.

The lower edge of the top panels will over

lap the platform rails about V* inch.

(3) The bottom panels should be attach

ed next. Allow the bottom of the panel

frame to rest on the base rail of the tower.

The lower edge of the bottom panels will

overlap the base rails about Va inch.

(4) Attach the center panels last. The top

edge of the center panels will overlap the

inside of the platform rails about Va inch, and

the lower edge of the center panels will

slightly overlap the top frame of the bottom

panels.

7. PREPARATION FOR USE,—

a. Check Vertical Alignment

of the Central Shaft

(1) The central shaft (176) in Cabinet

CS-95-A is secured perpendicularly to the

rotating beam assembly at the beam center.

In order for the beam to rotate in a truly

horizontal plane, the central shaft must be

truly vertical or plumb. This condition may

be checked by placing the spirit level (248)

lengthwise against the central shaft housing

(177). (Refer to Figure 45) . Vertical align
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ment of the central shaft may be attained

by placing blocks or shims under the tower

legs indicated as being low, or by removing

earth from under the tower legs indicated

as being high.

b. Frequency Dial Adjustment

(1) Any slippage of the frequency dial

(221) on its shaft, due to vibration or other

causes, may be corrected by releasing the

two set screws (352) on the dial drum hub,

illustrated in Figure 35. If such correction

is found necessary, proceed as follows:

(a) Loosen set screws on dial drum hub.

(b) Rotate the tuning control knob

(230) (See Figure 29) so that the index

finger secured to the rotor of the variable

tuning capacitor (Cl, C2, C3) in the re

ceiver, is in line with the index pointer

mounted on the front frame of the tuning

capacitor unit. Refer to Figure 48.

(c) Position the frequency dial on its

shaft, so that the dial graduation 600 on

the 0-1000 scale is in line with the dial

index.

(d) Tighten the set screws on the dial

drum hub.

c. Check Azimuth Scale Position on the

Central Control Shaft.

(1) The position of the azimuth scale

(207) relative to the rotating antenna sys-

FIGURE 35

CONTROL POSITION

Showing Interior View of Control Box

Note: This illustration applies only to Serial

Numbers 46 through 79. (Order No. 2465-

CHI-41.)

FIGURE 35-A

CONTROL POSITION

Showing Interior View of Control Box

Note: This illustration applies only to

Order Nos. 12W-CHI-42, 5073-CHI-42

and 5077-CHI-42.

tem, is accurately adjusted. The scale is

secured to the central shaft of Control Unit

MC-265-A by means of three set screws

(212), located on the azimuth scale hub as

illustrated in Figure 45-A. At the time t"his

adjustment is made, a reference mark is

placed on the top of the scale casting, and on

the central shaft as shown in Figure 35.

These reference marks should always coin

cide. In the event of any slippage due to

vibration or other causes, the set screws on

the azimuth scale hub should be loosened, so

that the scale may be correctly positioned.

Before tightening the set screws make sure

that the azimuth scale is seated firmly

against the azimuth-scale-bearing collar

(209), otherwise the scale will likely rub

against the scale pointer as the scale is

rotated.

d. Set Azimuth Index with Respect

to True North.

(1) Place the magnetic compass (245) on

the compass mount (205) directly above the

azimuth scale, as illustrated in Figure 34, so

that the north point of the compass is toward

the North. Holes are provided on the bottom

of the compass to engage the locating pins

on the compass mount.

(2) Loosen the two clamping screws (351)

on the back of the compass mount collar

illustrated in Figure 35, so that the compass

mount may be rotated. Before tightening
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the clamping screws, observe that the verti

cal position of the unit has not shifted during

the adjustment process. It should be as low

as possible on the central shaft housing so

that there is minimum clearance between the

azimuth scale and the tip of the pointer.

(3) Before proceeding, remove all tools and

other magnetic material from the proximity

of the tower, otherwise compass readings will

be inaccurate. Pocket knives and other

items including spectacle frames, that may

be carried on the person, are sometimes

made from magnetic materials, and the ef

fect such items may have upon the accuracy

of the compass requires that they be re

moved from the person whenever the com

pass is used.

FIGURE 36

TELESCOPE AND MOUNT EMPLOYMENT

(4) Rotate the position of the compass

mount so that the compass reads 360* plus

or minus the magnetic variation for the par

ticular locality in which the radio direction

finder is used. The magnetic variation may

be determined by referring to an Isogonic

map which embraces the territory in which

the equipment is used. For east variation

rotate the compass mount so that the com

pass reads 360° minus the variation. For

west variation make the adjustment so that

the compass reads 360° plus the variation.

In the latter instance, the compass reading

will be a figure equal to the variation itself,

inasmuch as the compass scale is not gradu

ated beyond 360".

PARALLAX DISTANCE

EXAMPLE A

3IS* AZ. SCALE READING

90' SUBTRACTED

225" DIRECTION Of TRANS. ANT.

FROM SIGHTING STAKE

EXAMPLE B

AZ. SCALE READING

45" EQUIV. TO 40St

SUBTRACT 80*

DIRECTION OF TRANS ANT.

FROM SIGHTING STARE 3li*

FIGURE 37

DIAGRAM FOR CHECKING SITE ERROR

EXAMPLES:

(a) East variation 16°—Compass read

ing 344°.

(b) West variation 12°—Compass read

ing 372°, or an actual reading of 12° on the

compass.

(5) Tighten the clamping screws on the

compass mount collar, and again check the

compass reading to make sure that the posi

tion of the compass mount remained un

changed during the action of tightening the

clamp.

e. Check for Site Error

(1) The probability of error in radio bear

ings, resulting from the effect of surface

obstructions in the vicinity of the direction

finder, will be negligible provided the site

has been carefully selected as directed in

paragraph 5a. A site error may exist, how

ever, originating in unsuspected causes such

as uneven soil conductivity, and buried pipes

or cables. Pools of water, or uneven patches,

or mounds, of snow, in the immediate vicin

ity of the direction finder may constitute

unsuspected causes for site error. Reliable

radio bearings can be taken only after local

conditions at the site of the direction finder

have been analyzed. It is suggested that a

check for site error be made two or three
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times each day the direction finder is in

service, so that any change in the conductiv

ity of the ground at the site, which may af

fect the operation of the equipment, may be

compensated for in computing true bearings.

The use of a calibration curve for site error

would be very advantageous. (See paragraph

9c (3).)

(2) Checking for site error is accom

plished by comparing aural (radio) bear

ings, and sight bearings, by use of the tele

scope (246) mounted as illustrated in Figure

36. This procedure also requires the use of

Radio Transmitter BC-904-A, and the oper

ation of the direction finder, and a general

understanding of their operation will be

necessary. Refer to par. 8 for operation of

these units.

(3) Attach the telescope-compass mount

(247) in the position shown in Figure 36, on

the beam, which is directed toward the East,

when the azimuth scale reads 0 on the white

scale.

(4) Secure the telescope (246) behind the

spring clips on the mount, so that an object

toward the North may be viewed through

the telescope. Sight through it and rotate

it in its mounting, so that one of the cross

hairs is vertical.

Note: The magnetic compass will not be re

quired for this operation. Because of the

proximity of the steel transmission wires

within the beam, compass readings may be

found to be inaccurate in some degree when

positioned on the mount beside the telescope.

(5) Establish three or four equally spaced

operating (target) positions for Radio Trans

mitter BC-904-A, each position being approxi

mately 100 feet from the direction finder for

frequencies between .55 megacycles and 4.0

megacycles, and approximately 200 to 250

feet for frequencies between 4.0 megacycles

and 30 megacycles. The transmitter posi

tions are established by employing the rotat

ing beam and azimuth scale of the direction

finder, in conjunction with the use of the

telescope, as a transit.

(a) Rotate the direction finder antenna

to such a position so that the angle of in

cidence from true North, on which it is

desired to position the transmitter, is indi

cated on the white azimuth scale. Lock the

antenna in this position by tightening the

brake control (121).

(b) Sight through the telescope, and

have an assistant drive sighting stakes

(of wood) at the required distances from

the direction finder, so that the stakes are

in the direct line of sight through the

telescope.

(c) Place Radio Transmitter BC-904-A

at the operating position, so that its an

tenna is positioned at a distance from the

sighting stake equal to the parallax dis

tance, indicated in Figure 36. Sight along

a line through the vertical axis of the an

tenna of Transmitter BC-904-A and the

center of Beam Socket MC-263-A, to

achieve correct target position. (Refer to

Figure 37.)

(6) An aural bearing (see (a) below)

both direct and reciprocal taken on the

signal from the target transmitter, should

correspond to the sight bearing taken on the

sighting stake, provided that a site error

does not exist.

(a) The area in the immediate vicinity

of the transmitter, and between the trans

mitter and the direction finder, should be

free from surface obstructions. After ad

justing the transmitter to the desired fre

quency and output, the operator attend

ing the transmitter should retire to a dis

tance of not less than 10 feet to the rear

of, and in line with, the transmitter and

direction finder, so that his presence will

not distort the wave form of the trans

mitted signal.

(b) Unlock direction finder antenna

system and take bearing on target trans

mitter.

(c) In order to avoid misinterpreta

tion of an error which occurs in the region

of 11.3 megacycles, when taking aural

bearings with the telescoping dipoles of

the direction finder antenna system fully

extended, using personnel should familiar

ize themselves with the information and

instructions outlined in paragraph 9c, Ad

justment of Telescoping Dipoles.

f. For normal operation, the dipoles should be

in a vertical plane. Under other conditions of

operation, it may be desirable to incline the

dipoles toward the vertical. (See par. Wd.)
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(1) To rotate the dipoles, loosen the beam

clamp screw (156) on the underside of Beam

Socket MC-263-A, and tighten the clamp

screw after having positioned the dipoles as

desired.

g. Storage Battery Voltage

(1) At the time of initial installation of

the storage batteries, the two batteries used

should be fully charged. The voltage of each

battery, checked separately, with connec

tions between batteries removed, should be

of the order of 6.0 volts. If the battery volt

age is only 5.6 to 5.7 volts, prolonged satis

factory performance of the equipment can

not be expected.

8. OPERATION,—

a. Normal Procedure

(1) Turn the radio receiver on, and allow

about 30 seconds for the tubes to reach

operating temperature; then, tune in the sig

nal from which a bearing is to be taken.

The c-w oscillator should be used for recep

tion of unmodulated radiotelegraph signals,

and for reception of modulated signals,

whenever its use is found to result in a re

ceived signal of greater dependability.

(2) Two 360" scales are indicated on the

azimuth scale (207). The direct bearing

scale is the white scale, and the reciprocal

bearing scale is the red scale. Both the direct

bearing and reciprocal bearing should be

taken, as indicated hereafter, and then re-

checked, to reduce personal error to the

lowest possible minimum.

(3) Release the brake (121) beneath the

handwheel (213) , and rotate the antenna by

turning the handwheel, until the strength

of the received signal disappears or reaches

a minimum. The position of the antenna

at which the signal is at a minimum or com

pletely disappears, is called the null position.

In rotating the antenna through one com

plete rotation of 360 degrees, two null posi

tions of equal definition, approximately 180

degrees apart should be observed. One of

the null positions will be the direct bearing,

while the other will be the reciprocal bear

ing. The direct bearing can be distinguished

from the reciprocal bearing only if the gen

eral direction of the incoming signal is

known. Otherwise, a condition of so-called

180 degrees ambiguity exists, in which it is

impossible to determine which is the true

bearing. However, this difficulty is automati

cally resolved when cross bearings are taken

with two or more direction finders erected

and operated on a base line, and the bearings

plotted.

(4) Provided the site for the radio direc

tion finder has been carefully chosen, and

the equipment set up in accordance with the

instructions, the direct bearing reading

(white scale) and the red scale reading of

the reciprocal bearing will, ordinarily, be

approximately equal. In extreme cases this

condition may not be possible to attain, and

in such cases the average of the two readings

may be taken as the ultimate bearing read

ing.

b. General Information

(1) Exercise care in tuning the radio re

ceiver to the desired station, and in regulat

ing the volume control of the receiver. Un

less the amplitude of the received signal is

extremely great, a high degree of accuracy

in tuning the receiver to the center of the

signal is usually attained, by first rotating

the antenna to the approximate position that

affords maximum strength of the received

signal with a fixed setting of the volume con

trol. Doing this increases the signal to noise

ratio advantageously. The recommended

procedure, then, is to regulate the volume

of the signal issuing from the loudspeaker,

concurrently with the manipulation of tun

ing control, thus enabling the operator to

recognize a change in the general character

of the signal. In this manner it is possible

to center the tuning of the receiver on the

exact frequency of the signal.

(2) As the antenna is rotated back and

forth through null, the volume of the re

ceived signal will be noticed to diminish as

the null position is approached from either

direction, and in many instances a sharp and

well-defined vanishing point will be found

at the null position, and this, in the 360°

rotation of the antenna, should be separated

approximately 180" from the other equally

sharp vanishing point. The azimuth scale

readings, at these sharply defined null

points, may be taken as the required bear

ings. However, it is considered preferable

to take swing bearings in addition to these

spot bearings.
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(3) The swing bearing method requires

the matching of characteristics of the re

ceived signal each side of the null, by turn

ing the handwheel to and fro past the null

position to points of equal signal intensity.

The human ear is extremely sensitive, and

is remarkably reliable in discriminating be

tween dissimilar sounds. If the received sig

nal is extremely weak, the no-signal null

may be fairly broad on the azimuth scale. Al

though it may be possible to lessen the width

of the no-signal null, in some degree, by in

creasing the sensitivity of the receiver (ad

vancing the volume control setting) the at

tendant increase in background noise usually

off-sets any advantage gained in narrowing

the width of the null. As the true vanishing

point is rarely well-defined in the case of

weak signals, the necessity for, and the ad

vantage of, taking swing bearings is readily

apparent.

(a) The mean (or average) of the two

azimuth scale readings, which coincide

with the two matched signals each side of

null, is taken as the correct null reading.

(b) The use of the swing bearing

method offers an excellent check on the

accuracy of spot bearings taken from

strong signals, and may be accomplished

by decreasing the sensitivity of the re

ceiver, so that a no-signal null is produced,

or, simply by swinging the rotating an

tenna back and forth between two signals

of equivalent characteristics, each side of

the minimum signal. If the received signal

is exceptionally strong, however, care

should be exercised to prevent tube over

load in the receiver, as the antenna is

swung away from null. It is possible for

the signal volume to reach a value beyond

which a change hi the characteristic of the

signal will not be perceptible.

(c) If a discrepancy exists between the

direct and reciprocal bearing readings, and

a recheck of the process reveals no error

having been made, the average between

the two bearing readings may be taken as

the ultimate bearing. If a site error is

known to exist for the particular fre

quency and angle of incidence from true

North involved, this must be considered in

computing the true bearing. (Refer to

paragraph 7e).

FIGURE 38

RADIO TRANSMITTER BC-904-A

BATTERY CONNECTIONS

c. Operation of Radio Transmitter BC-904-A

(1) Explanation

Figure 25.

of Controls. Refer to

(a) Tuning Control. The tuning control

is the large central knob, and actuates the

dial pointer which moves over the fre

quency calibrated dial. The four frequen

cy ranges are indexed by the letters A, B,

C, and D which appear at the ends of each

range on the dial, and correspond to the

respectively indexed positions of the range

selector. In addition to the four frequency

calibrated ranges, the tuning dial includes

a 0-100 scale graduated in equally spaced

divisions, which is the scale nearest the

tuning knob. Reference to this scale pro

vides a convenient means for accurately

logging any previously determined fre

quency setting of the dial pointer.

(b) Range Selector. The range selector

is the lower central knob labeled RANGE.

The desired range as indexed on the dial

is selected by turning the knob to the cor

respondingly indexed position.

(c) Operating Switch. The knob on the

right has three positions marked OFF, CW
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and MCW. At OFF the transmitter is com

pletely turned off. At CW the unmodulated

radio frequency signal is turned on. At

MCW the radio frequency signal is on,

and is tone-modulated.

(d) Output Control. The knob on the

left controls the output of the transmitter.

Full output is available at the knob posi

tion indexed MAX, and minimum output

is obtained at MIN. The knob position

between MAX and MIN provides medium

output of the transmitter.

(2) Other Features.

(a) Telescoping Antenna

To attach the antenna (80) to its in

sulated support on the side of the trans

mitter case, release the knurled screws on

the supports and insert the large end of

the antenna into the two metal clamps and

then tighten the knurled screws. The an

tenna may be used at any desired exten

sion with little effect on frequency.

(b) Indicator

At the top of the transmitter case is

mounted a small neon lamp (Nl). The

lamp flashes to indicate that the transmit

ter is turned on. If the lamp does not flash

when the operating switch is turned to CW

or MCW, this is an indication that the B

battery voltage has dropped below its use

ful terminal voltage (approximately 70

volts).

(c) Batteries

The battery complement contained in

the battery compartment of the transmit

ter consists of four 22% Batteries BA-2

(81) and one type No. 6 1%-volt dry-cell A

battery (82). The batteries are connected

as shown in Figure 38.

(d) Vacuum Tubes

Two tubes (type 1LB4) are employed in

the transmitter. One for radio frequency

oscillator, and one for audio oscillator-

modulator.

(3) Normal Procedure.

(a) To turn the transmitter on, turn the

operating switch to MCW.

(b) To tune the transmitter, first rotate

the range selector knob to the indexed po

sition which indicates coverage of the de

sired frequency channel. Then, rotate the

tuning knob to a position where the hair

line index of the transparent pointer is di

rectly over the desired frequency calibra

tion on the dial.

(c) Adjust the output control to the one

of its three positions which provides the

desired signal intensity at the receiver of

the direction finder. The output of the

transmitter may be further regulated, in

some degree, by adjusting the length of the

telescoping antenna (80).

9. PRECAUTIONS DURING OPERATION,—

a. Vertical Alignment of Central Shaft

As the tower may settle unevenly, especially

if the ground upon which it rests does not pro

vide a firm and solid foundation, frequent

checks of the vertical alignment of the central

shaft should be made as explained in paragrapn

7a. This precautionary measure should be taken

to insure that the beams always rotate in a truly

horizontal plane.

b. Wave Form Distortion Due to Surface

Obstructions

While taking bearings the area in the imme

diate vicinity of the radio direction finder should

be maintained free of all surface obstructions,

in order to assure constant uniformity in the sig

nal wave form approaching the rotating antenna

system. Note: So much as the presence of one

person, standing under or near one of the dipole

elements will cause sufficient unbalance in the

electrical characteristics of the antenna to in

troduce considerable error in bearing readings.

c. Adjustment of Telescoping Dipoles

(1) Both of the lower dipoles (174) are

telescoping, and may be adjusted for the pur

pose of counteracting electrical unbalance in

the antenna system. Normal operation of

Radio Set SCR-255 (Direction Finding)

usually results with the dipoles fully extend

ed, excepting for frequencies in the imme

diate vicinity of, and slightly below 11.3 me.

Because of an inherent characteristic of the

system, which is associated with the dimen

sions of the beams and dipoles, as related to

this particular frequency, a pronounced

error will be introduced in taking bearings

at this frequency with the dipoles fully ex

tended. When frequencies of 11.3 mega

cycles and slightly below are used, adjust

the equipment for substantially no error by

fully collapsing the telescoping dipoles.
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(2) The operation outlined in the forego

ing paragraph effects a remedy for the error

referred to, simply because the mechanical

dimensions of the equipment are changed,

resulting in a different frequency being af

fected. For this reason it is important that the

dipoles be fully extended for use on all fre

quencies other than those in the immediate

vicinity of 11.3 megacycles.

(3) Exercise care in adjusting the telescop

ing dipoles, in order to retain electrical

symmetry in the antenna system. Both di

poles should be maintained at the same

length, whether extended or collapsed, as a

difference of one graduated section in the

lengths of the two dipoles will introduce a

noticeable error in aural bearings.

(4) Do not adjust the dipoles in an en

deavor to correct for site error, since these

errors will depend on the azimuth position

of the transmitter. (See par. 7e.) A site

calibration chart or curve may be prepared

by placing the target transmitter at eight

equally spaced points around the direction

finder and determining the site error for each

position.

(a) Bearings should be corrected for

calibration curve.

d. As indicated in paragraph 7g, the storage

batteries should be removed from service for

the purpose of recharging, when the useful

terminal voltage has dropped to a value of 5.6

to 5.7 volts. Due to variance in radio tube char

acteristics, some equipments will function satis

factorily at a lower battery voltage. However,

the above values represent a conservative lower

end-point in battery voltage, beyond which con

sistently satisfactory performance should not be

expected. In order to avoid failure of equipment

operation because of this, the storage battery

voltage should be checked frequently, and the

batteries replaced with fully charged batteries

as required.

e. Regulating the sensitivity of the radio re

ceiver by manipulation of the volume control,

which operation is closely associated with ro

tating or swinging the antenna through null,

plays an important part in promoting a high de

gree of accuracy in taking bearings. This proce

dure is fully covered in paragraphs 8b (1) and

8b (3).

/..If the receiver ceases to function, or functions

intermittently, in the high frequency ranges,

interchange Tube VT-91 (h-f oscillator) with

one of the other similar type tubes in the

receiver.

g. Radio Transmitter BC-904-A should not be

jarred, especially when operated in the higher

frequency ranges, as an unstable condition of

the transmitted signal may result. Likewise, if

the transmitter antenna sways abnormally, a

similar condition of instability may exist.

h. Always release the brake control (121) when

leaving the direction finder unattended. In the

event that extremely high winds are encoun

tered, considerably less strain is imposed upon

the rotating mechanism when the antenna is

free to rotate with changing wind directions.

32



i

FIGURE 39

DIAGRAM SHOWING EFFECT OF WAVE APPROACHING ANTENNA SYSTEM AT

NULL POSITION OF ANTENNA
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SECTION HI

FUNCTIONING OF PARTS

10. THEORY OF OPERATION,—

a. Radio Set SCR-255 (Direction Finding) op

erates on the principle of comparing the signals

received by each of two antennae mounted at

opposite ends of a rotatable supporting beam.

Each of these antennae are in the form of Dipole

Collectors AN-63-A.

b. By making reference to Figure 39, it can be

seen that when the supporting beam is perpen

dicular to the travel of the received signal, each

Dipole Collector AN-63-A receives exactly the

same signal at the same instant of time. Since

the two dipole collectors are connected to the

receiver with reverse polarities, these two signal

inputs will exactly cancel each other and there

will be no input to the receiver.

c. When the supporting beam is rotated toward

the position where it is in the line of travel of

the received signal, the two dipole collectors re

ceive signals which are not instantaneous dupli

cates of each other. Cancellation is therefore in

complete and the uncancelled difference between

the two signal inputs becomes the input to the

receiver. The dissimilarity between the two sig

nal inputs is primarily a difference in phase, not

in amplitude. When one dipole collector is closer

to the transmitting station, the signal it receives

will be advanced in phase compared to the sig

nal received by the other dipole collector. This

phase difference is a maximum when the line of

travel of the incoming wave coincides with the

plane of the dipoles—that is when the difference

in distance from each dipole to the transmitter

is a maximum, resulting in maximum input to

the receiver. Rotating the whole antenna sys

tem is primarily a means of changing the phase

difference between the two signals received by

each of the dipole collectors. It can be seen that

anything in the vicinity of the direction finder

which might affect the amplitude balance be

tween the two dipoles, even minutely, should

be avoided.

d. Radio Set SCR-255 is so designed as to utilize

only the vertical polarized component of the re

ceived signal. With the dipoles in a vertical po

sition, the maximum pickup will be obtained

when the line of travel of the incoming signal

is horizontal. For maximum reception of waves

arriving at an angle to the ground (waves re

flected from the Heaviside Layer, or sky waves,

or signals being received from an airplane trans

mitter) the dipoles should be inclined so that

the plane of the dipoles is perpendicular to tne

direction of arrival of the signal. If time permits,

the best angular position of the dipoles may De

determined experimentally; otherwise, the di

poles should be inclined at an angle of about 30"

with the vertical.

e. Although the antenna system is intended to

exclude radio signals when in its null position it

may be responsive to these signals under some

conditions, by virtue of the whole antenna sys-

FIGURE 40

DIAGRAM SHOWING CAPACITY

EFFECT OF ANTENNA

GRID WIND'G

ELECTROSTATIC

SHIELD'

ANT. WIND'G

Cx

FIGURE 41

R-F COIL WITH TRIMMER CAPACITOR

Note positions of electrostatic

shield between antenna and grid

windings.
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tem working against ground. If special precau

tions are not taken in the receiver circuit design,

it is possible for signals picked up in this manner

to be impressed on the r-f grid, through capacity

existing between the antenna winding and the

grid winding of the r-f coil, as illustrated in

Figure 40.

(1) In the design of the receiver input cir

cuit means have been provided:

(a) To eliminate the capacity between

these windings an electrostatic shield has

been placed between the antenna and grid

ELECTROSTATIC

SHIELD \ ^BaLT»
_ L.--

FIGURE 42

DIAGRAM SHOWING EFFECT OF

ELECTROSTATIC SHIELD

SIGNAL

GENERATOR

FIGURE 43

RADIO RECEIVER BC-903-A,—

DIAGRAM SHOWING USE OF SIGNAL

GENERATOR FOR BALANCING

ANTENNA CIRCUIT

C represents the low capacitance

to ground on one side of the an

tenna winding, while C' repre

sents the high capacitance to

ground on the opposite side of

the winding. Cx represents the

balancing capacitance and when

correctly adjusted, the combined

values of C and Cx is equal to

the value of C'.

windings of the r-f coils, as illustrated in

Figure 41. The shield breaks up any capac

ity existing between windings, into indi

vidual capacities from each winding to

ground, as illustrated in Figure 42.

(b) To establish an electrical capacity

balance. This has been accomplished, first,

by dressing other connecting leads, in the

proximity of the antenna terminals in the

receiver, so that they are removed as far

as possible from the antenna input circuit;

second, by adding capacitance-to-ground to

the lower capacitance side of the antenna

input circuit, so that a balance-of-capacity

condition is effected, as illustrated in

Figure 43. The added capacitance is in the

form of a short length of insulated twisted

wires, represented by the symbol Cx in

Figure 41. An arrangement employing a

signal generator, the output voltage of

which is applied in phase through identical

capacities of about 10 /*/*f each, to both of

the antenna input terminals, as illustrated

in Figure 43, is used to determine the cor

rect adjustment of capacitance Cx in es

tablishing the electrical balance in the re

ceiver input circuit.

f. By referring to Figure 44, which represents

the bridge circuit equivalent of the input circuit

FIGURE 44

BRIDGE ARRANGEMENT OF INPUT

CIRCUIT SHOWN IN FIGURE 43

of Figure 43, it is seen that signal voltage E

across antenna inductance L will be a minimum,

when a balance has been established in the

bridge. An electrical balance has been effected

in the antenna system, especially with regard to

the transmission line, and the electrical balance

of the whole antenna system with the receiver

input circuit connected, is therefore a maxi

mum. A signal voltage across the antenna wind

ing of the r-f coil will be a minimum at the null

position of the antenna, thus resulting in a high

degree of directional sensitivity when the an

tenna is rotated.

11. DIPOLE COLLECTOR AN-63-A,— (Refer to

Figure 45)

o. Each Dipole Collector AN-63-A consists of

one fixed dipole element (175), one telescoping
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FIGURE 45

Antenna System,—Detail Drawing
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FIGURE 45-A

Antenna Rotating Mechanism,—Detail Drawing
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dipole element (174), and a mounting base

(168) to which two dipole sockets (170) are at

tached by means of stand-off insulators (169).

Each dipole socket is provided with a wing-

screw clamp to hold the dipoles securely in the

sockets, and is connected to a banana spring

plug (172) . Holes are provided in the mounting

base for attaching to the end of Beam M-264-A.

b. Because of the combined length of the dipoles

and beams, the system becomes resonant at one-

quarter wave length in the region of 11.3 mega

cycles. All effects of slight unbalances of induct

ance and capacitance are multiplied many times

at one-quarter wave resonance. This phe

nomenon results in a pronounced error in aural

bearings taken in this frequency region. The

lower dipoles are made adjustable so that they

may be collapsed to a length that will shift the

quarter wave resonance sufficiently so as to

counteract its effect. Obviously, the adjustable

dipoles should be used in the fully extended po

sition on all frequencies other than in the 11.3

megacycle region, to avoid recurrence of the

error at the resonant frequency to which the

system is shifted by collapsing the dipoles, and

to provide insofar as possible, a well balanced

antenna system in all respects for the frequen

cies covered by the direction finder.

12. BEAM M-264-A,— (Refer to Figure 45)

Beam M-264-A, two of which are used, houses

and shields the antenna transmission lines

(149) . The transmission lines comprise two steel

wires, plated with silver over a copper plating,

to provide a conducting surface having a low

radio frequency electrical resistance. These

wires are suspended within the beams so that

the distance from each wire to the inside sur

face of the beam is equal to the spacing between

the wires. The wires are supported in this posi

tion by means of insulating discs (148) evenly

spaced within the beam, and are kept taut by

means of a spring (150) attached to one end of

each wire. This spring exerts a two-pound pull

upon the wire. The wires terminate in jacks

(145), which are mounted on insulating discs

(140 and 142) at the opposite ends of the beams.

The two beams have matched electrical and

physical characteristics, and are directly inter

changeable.

13. BEAM SOCKET MC-263-A, — (Refer to

Figure 45)

a. The Beam Socket MC-263-A consists of an

inner rotating brass sleeve (154), incased in a

cast aluminum housing. The sleeve housing

comprises two sections, namely, an upper cap

casting (153) and a lower T-casting (152). The

flanged base of the lower section provides a

means for mounting at the top of Cabinet CS-

95-A.

b. The inner sleeve (154) of the beam socket

houses a center section of transmission line,

that forms a junction for the transmission lines

of the two beams. The transmission line within

the beam socket is constructed and supported

similarly to that of the beams, excepting that

the relative positions of the two wires (163) are

transposed at the center of the inner sleeve, so

that with the two beams assembled to the beam

socket, the transmission lines are connected in

phase opposition, resulting in a condition of

phase equality at the dipoles. Connection be

tween the transmission line junction center, and

the jacks (158) at the base of the beam socket

is made by means of flexible leads, to permit

rotation of the beam assembly about a hori

zontal axis parallel with the beam axis.

c. A large wing-screw (156) through the bottom

of the T-casting, when tightened, bears against

a clamping plate (155), shaped to conform to

the contour of the inner sleeve surface, and

locks the sleeve in any desired position with re

spect to its 90 degree rotation.

14. CABINET CS-95-A,— (Refer to Figure 45)

The upper central shaft (176) for rotating the

beam assembly mounted at the top of Cabinet

CS-95-A, is positioned vertically through the

center of the cabinet, and is enclosed within an

aluminum housing (177). Two like bearing as

semblies, each consisting of a ball bearing unit

(182), grease retainer (183), and grease shields

(184 and 185), assembled within the bearing

socket (182-1), are placed at the upper and

lower ends of the shaft, to provide a minimum

of friction in the rotation of the antenna sys

tem. The aluminum housing (177) also serves

to shield the transmission line terminating sec

tion connected between the banana spring plugs

(181) and the collector rings (186). Two double

wiping contact brushes (189) mounted on an

insulating panel (191) attached to the central

shaft housing at the large opening in the side

of the housing, make continuous contact with

the collector rings. Flexible leads (190) attached

to the brush terminals are provided to make

connection to the antenna terminals of Radio

Receiver BC-903-A. The banana spring plugs

(181) engage the jacks (158) at the base of

18
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Beam Socket MC-263-A when the beam as

sembly is mounted at the top of the cabinet, thus

completing the electrical circuit of the trans

mission line from the dipole collectors to the

radio receiver. Top and bottom flanges (178 and

193) are secured to the central shaft by means

of three taper screw pins (179) at each end.

15. CONTROL UNIT MC-265-A, — (Refer to

Figure 45-A)

a. This unit affords control of the various func

tions of the equipment. All of the principal

FIGURE 46

CONTROL POSITION,—FRONT VIEW

Note: This illustration applies only to

Serial Numbers 46 through 79 (Order No.

2465-CHI-41.)

controls for the entire direction finder are in

cluded, and these are grouped at the lower end

of the unit which constitutes the control posi

tion within the base of the tower. (Refer to

Figure 46).

b. The lower central shaft (195) is enclosed in a

tubular phenolic housing (196), to which the

control box (218) is attached, that houses the

remote controls for Radio Receiver BC-903-A,

and in which the control shaft extensions (214,

215, 216 and 217) terminate. Coupling links

(236) are furnished for coupling the four shaft

extensions to the receiver controls. An alumi

num flange (197) is attached to the upper end

of the central shaft (195), by means of three

taper screw pins (198) that are used for cou

pling to the upper central shaft (176) in Cabinet

CS-95-A. The flange (202) , attached to the cen

tral shaft housing (196) is for suspending the

whole control unit from the bottom of the cabi

net. An aluminum handwheel (213) is secured

to the lower end of the central shaft (195) by

means of three taper screw pins (198). The

brake-drum on the under side of the handwheel

fits into the adjustable brake-shoe of the anchor

base (118), when the unit is assembled into the

tower. The azimuth scale (207) is secured to the

central shaft directly above the handwheel, and

the combined azimuth scale pointer (210) and

compass mount (205), directly above the

azimuth scale, is secured to the shaft housing

(196).

FIGURE 46-A

CONTROL POSITION,—FRONT VIEW

Note: This illustration applies only to

Order Nos. 12W-CHI-42, 5073-CHI-42

and 5077-CHI-42.

c. Control Functions (Refer to Figure 45-A)

(1) Handwheel (Ref. No. 213)

Controls the continuous rotation of the an

tenna system in either direction.
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(2) Brake Control (Ref. No. 121)

Locks the antenna in any desired position

with respect to its 360 degree rotation, and

may be used to control the effects of high

winds while the antenna is being rotated.

(3) Compass Mount and Azimuth Index

The compass mount (205) and azimuth in

dex (210) assembly is secured to the central

shaft housing (196) by means of two clamp

ing screws (351) , and is adjustable as an in

tegral unit for the purpose of correct orienta

tion with respect to the direction of true

North.

(4) Tuning Control

The tuning control (230) is located on the

front of control box (218), and actuates the

direct-reading frequency calibrated dial

(221) on which also appears a 0-1000 refer

ence scale, viewed through the rectangular

window above the knob. This knob also actu

ates the reference scale vernier dial (222)

that is viewed through the round window di

rectly above the knob.

(5) Range Selector ,

The range selector is actuated by manipu

lation of the large knob (231) on the bottom

of the control box (218), and actuates the

coil changing mechanism of the radio re

ceiver. The five frequency ranges are marked

to the right of the main tuning dial. The

pointer (225) which moves perpendicularly

along the right edge of the window as the

knob is turned, indicates the frequency

range in use. Approximately one complete

turn of the knob is required to shift the

mechanism between adjacent ranges.

(6) Operating Switch

The operating switch is controlled by the

small knob (233) to the right on the bottom

of control box (218) . Turning the knob in a

clockwise direction (to the right) to MVC,

in the small window directly above the knob,

turns the radio receiver on, and places the

equipment in operation for reception of

radiotelephone or other modulated signals.

Turning the knob to CW in the window,

turns on the beat frequency oscillator in the

radio receiver, for the reception of radio

telegraph or other continuous wave signals.

The beat frequency oscillator may also be

used for locating carriers of radiotelephone

or broadcasting stations. The beat frequency

oscillator is also referred to in this manual

as the c-w oscillator.

(7) Volume Control

The volume control is actuated by the

small knob (232) to the left, on the bottom

of the control box (218). Turning the knob

in a clockwise direction (to the right) in

creases volume, and turning the knob coun

ter-clockwise (to the left) decreases volume.

16. RADIO RECEIVER BC-903-A

a. Circuit of the Receiver

(1) The radio receiver employs ten tubes

in a superheterodyne circuit, covering all

frequencies from 550 k-c to 30,000 k-c in five

ranges.

(2) The complete circuit, which is shown

in Figure 57, consists of one stage of r-f am

plification, first detector, two i-f amplifier

stages tuned to a frequency of 456 k-c, an in

finite impedance second detector, a resist

ance-coupled first audio amplifier stage, a re

sistance-coupled pentode output stage, a high

frequency oscillator, and a beat frequency

oscillator. The high frequency oscillator is

coupled to the first detector through the .01 /if

capacitor (C33). Its frequency is always

equal to the sum of the frequency of the re

ceived signal, and the intermediate fre

quency (i-f). The beat frequency oscillator

is coupled to the second detector through the

2 upd capacitor (C41), and is tuneable over a

narrow range of frequencies centered around

456 k-c by means of the variable capacitor

(C37) , the control for which is located on the

front panel of the receiver, and is labeled

CW. OSC.

(3) Provision is made, by means of a jack,

mounted on the bottom of the receiver, for

connecting the output stage to a permanent-

magnet dynamic type loudspeaker (242).

(4) The principal circuit modification is

associated with the removal of the functions

of the limiter, and the automatic volume con

trol features originally incorporated in the

receiver, and relates to the portions of the

circuit indicated by dotted lines in the cir

cuit diagram.
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FIGURE 17

Power Supply Unit

Part of Radio Receiver BC-903-A

(5) A battery operated vibrator type

power supply, illustrated in Figure 47, em

ploying full-wave tube rectification, provides

operating voltages for the vacuum tubes in

the receiver. Battery connections may be of

either polarity. The power supply unit is

built on a separate chassis which is attached

to the receiver chassis, and is represented by

the dashed lines in the circuit diagram. This

high voltage power supply is protected by a

fuse connected in the primary circuit of the

power transformer (Tl) .

(6) As all of the vacuum tubes employed

in the receiver are of the 6.3 volt heater type,

the heater voltage is taken directly from the

6-volt battery input to the receiver.

FIGURE 48

Radio Receiver BC-903-A,—Top View

Showing Tube Positions and Chassis Layout
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b. Vacuum Tubes Employed in

Radio Receiver BC-903-A

Stage

First Detector

First I.F.

Second I.F.

Second Detector (1)

First Audio (2)

Output

High Frequency Oscillator

Beat Frequency Oscillator

Rectifier

Note (1) Tube VT-163 is a twin triode type. One triode section only functions in this ap

plication, this being the second detector stage.

Note (2) Tube VT-198A is a twin triode type. One triode section only functions in this ap

plication, this being the first audio stage.

Signal Corps

Type

Commercial

Type

VT-86 6K7

VT-91 6J7

VT-86 6K7

VT-86 6K7

VT-163 6C8G

VT-198A 6F8G

VT-66A 6F6G

VT-91 6J7

VT-91 6J7

VT-126 6X5

Tube Positions

are shown in

Figure 48.

c. Vacuum Tube Characteristics

TUBE

HEATER VOLTAGE

HEATER CURRENT

(amps)

PLATE VOLTAGE

PLATE CURRENT

(ma)

GRID VOLTAGE

SCREEN VOLTAGE

SCREEN CURRENT

(ma)

PLATE RESISTANCE

(ohms)

TRANSCONDUCTANCE

(micromhos)

AMPLIFICATION FACTOR

LOAD RESISTANCE

(ohms)

TOTAL HARMONIC

DISTORTION

(percent)

POWER OUTPUT

(watts)

VT-163 VT-66-A VT-198-A VT-91 VT-86

6.3 6.3 6.3 6.3 6.3

0.3 0.7 0.6

250

3.2

250

34

.5 —16.5

250

6.5

36

7,000

250

9.0

—8.0

0.3

250

2.0

0.3

250

10.5

VT-126

6.3

0.6

325

—3.0 —3.0 Total Output

100 125 Current

.05 2.6 20 ma. MAX.

Above

22,500 80,000 7,700 1,000,000 600,000

1,600 2,500 2,600 1,225 1,650

20

3.2

-

w
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FIGURE 49

Radio Receiver BC-903-A,—Coil Box

Showing all high frequency inductances and

trimmer capacitances

d. Controls

(1) The front view of Radio Receiver BC-

903-A is illustrated in Figure 15.

(2) The control marked TUNING on the

receiver is actuated by rotation of the tuning

control (230) on the remote control box

(218), (Figure 46). This operates the rotor

plates of the 3-gang variable tuning capacitor

in the receiver. The three sections of the tun

ing capacitor are represented by symbols CI,

C2 and C3 in the circuit diagram, and are

identified by the same symbols in the illus

tration in Figure 48. CI is the r-f section; C2

is the first detector section; and C3 is the h-f

oscillator section.

(3) The RANGE SELECTOR (coil chang

ing mechanism) of the receiver is actuated

by manipulation of the range selector control

(231) on the remote control box.

(a) The complete coil arrangement em

ployed in the receiver is illustrated in Fig

ure 49. With the coil box cover in place,

the coils are individually shielded. The

coils are arranged in five groups, one group

for each of the five frequency ranges of

the receiver. Each coil group consists of an

r-f coil, first detector coil, and h-f oscillator

coil for its respective range. The coil near

est the front of the receiver is the h-f oscil

lator represented by L6 in the circuit dia

gram. The middle coil (L2) is the first de

tector and the coil (LI) nearest the rear of

the receiver is the r-f.

(b) Manipulation of the range selector

control causes the complete coil unit to be

moved, transversely, underneath the re

ceiver chassis. Only the coil group actually

in use is in any way connected in the cir

cuit, the coil group in use being the one di

rectly underneath the 3-gang tuning ca

pacitor at the center of the chassis. It may

be seen that the coils are thus literally

"plugged" into the circuit, and the neces

sity for a coil switching circuit and long

connecting leads between the coils and

their respective tuning capacitor sections

has been eliminated.

(c) In order to preclude the possibility

of damage to the coils and the associated

mechanism during transportation, pro

vision is made for securing the coil rack

against one end of the receiver chassis by

means of a wing-nut attached to the

threaded stud, that protrudes through a

small hole in the left end of the receiver

case, when the coil rack is moved to the ex

treme position at the left end of the re

ceiver chassis.

(4) The VOLUME CONTROL, identified

by the symbol R16 in the circuit diagram,

Figure 57, is connected in the common

cathode to ground circuit of the r-f and i-f

stages. It is essentially a sensitivity control

because it determines the operating grid bias

of these stages.

(5) The OPERATING SWITCH comprises

two single circuit toggle switches which are

respectively identified by the symbols SW1

and SW3 in the circuit diagram. The switches

are actuated, in sequence, by rotation of the

operating switch control on the remote con

trol box. Beginning with the control at OFF,

turning the control to MVC, at the remote

control box, closes switch SW3 and connects

the vacuum tube heaters and the primary

circuit of the high voltage power supply to

the external 6-volt storage battery voltage

supply. Further clockwise rotation of the con-
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trol to CW at the remote control box, closes

switch SW1, and applies plate and screen

voltages to the beat frequency oscillator

tube.

(6) The TONE CONTROL (R41) is lo

cated near the lower left corner on the re

ceiver panel, and does not extend to the re

mote control box, since once adjusted to meet

with the requirements of the operator it need

not be readjusted. The normal audio range,

indicated by N on the tone control plate, is

near the extreme counter-clockwise position.

As the control is turned to the right, high

audio frequencies are attenuated. When the

control is turned from the N position to the

left, switch SW2 in the circuit diagram is

opened. This operates to limit the extreme

low audio frequency response, by reason of

the series arrangement of the .01 /J capacitor

(C47) and the .001 pi capacitor (C48) which

provide the coupling media between the

second detector and first audio stages.

(7) The C. W. OSCILLATOR tuning is

controlled by the knob located near the up

per right corner of the receiver panel. This

control does not extend to the remote control

box, because, once it is adjusted to produce

the desired beat note, it need not be reset.

•
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SECTION IV

MAINTENANCE

SERVICE NOTICE — Radio Set SCR-255

(Direction Finding) embraces certain design fea

tures which make servicing impracticable ex

cepting by properly equipped and trained per

sonnel.

Servicing of Radio Receiver BC-903-A should

be accomplished only by personnel possessing an

experienced knowledge of the technicalities in

volved, and adequate tools and equipment.

17. INSPECTION,—

Radio Set SCR-255 should be visually in

spected after each installation, and at least once

every month during continued use at a fixed

location or as frequently as may be considered

necessary depending upon prevailing conditions

of service which may have an effect upon the

operation of the equipment, the components of

Radio Set SCR-255 (Direction Finding) should

be inspected as follows:

Part

Radio Receiver BC-903-A

Antenna System

Beam M-264-A

Beam Socket MC-263-A

Dipole Collectors AN-63-A

Cabinet CS-95-A

Antenna Rotating System

Cabinet CS-95-A

Control Unit MC-265-A

Anchor Base (118)

Inspect For

Vacuum tubes insecurely inserted in sockets.

Vibrator insecurely inserted in socket.

Loose grid clips on vacuum tubes.

Loose fuse retainer cap.

Loose antenna terminal screws.

Loose volume control lock-nut.

Loose set-screws on control shaft couplings.

Plug for speaker circuit insecurely inserted in jack.

Accumulation of dust or dirt, above and below chassis.

Loose dipole socket clamp screws.

Loose dipole collector mtg. wing-nut (311).

Loose or damaged banana spring plugs (172).

Damaged or bent dipole elements (174), (175).

Insufficient tension on transmission line wires (149).

Loose jacks (145).

Loose jacks (158).

Loose or damaged banana spring plugs (164).

Loose or damaged banana spring plugs (181) .

Loose connection on transmission line termination point, on

collector rings (186).

Loose or damaged collector brushes (189).

Loose connection between receiver leads (190) and brushes (189).

Lost motion or binding during rotation.

Loose clamp screws on compass mount (205) .

Loose set-screws on sleeve-bearing (206) .

Loose set-screws on azimuth scale hub (208) .

Loose set screw, holding lower bearing and spindle unit (124)

to the anchor base (118) .

Worn or damaged threads on brake nut (120) and brake

control (121).
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Part

Receiver Remote Controls

Control Unit MC-265-A

Inspect For

Loose coupling links (236) .

Loose set-screws on the control shafts (214), (215), (216)

and (217).

Loose set-screws on the control knobs (230), (231), (232)

and (233).

Loose set screws on the frequency dial (221), vernier dial

(222) , volume index dial (223) , and switch index dial (224) .

18. SERVICE AND LUBRICATION,—

a. In rendering service of any nature, to Radio

Set SCR-255 (Direction Finding), it is impor

tant that any alteration of critical characteris

tics of the system be avoided, unless such char

acteristics can be duplicated, within permissible

limits, during or following the servicing pro

cedure.

b. Little if any lubrication of the equipment will

be required. It may be found desirable, how

ever, to occasionally make a careful application

of light lubricating oil to the various shaft bear

ings associated with the radio receiver remote

controls. One or two drops of oil will, in most

cases, be sufficient to relieve friction. Use oil

sparingly, as any excess amount will tend to

"creep" to other parts, where it may collect dust

or dirt particles, and aggravate an otherwise

harmless condition.

c. White petroleum is useful in preventing rust

on bolts, and terminal screws on batteries, and

can also be used sparingly to prevent scale from

collecting on the dipoles. Do not use abrasives

on dipoles. (See par. 18e) .

d. The main bearings (182) of the antenna ro

tating system, located at the upper and lower

ends of the upper central shaft assembly in

Cabinet CS-95-A, and the lower central shaft

support bearing (124) in the anchor base (118),

are ball bearing units which are packed with

grease and sealed to provide permanent lubri

cation.

e. Accumulation of dust or dirt should be

cleaned from exposed and easily accessible

parts, during inspection, using a cloth damp

ened with carbon-tetrachloride. The transmis

sion line collector rings and banana spring plugs

may be cleaned in a similar manner. Emery

cloth, crocus cloth, or other abrasive should not

be used for cleaning contact surfaces as doing

so would remove the plating of these parts.

f. Dust which may accumulate in Radio Re

ceiver BC-903-A should be blown out with dry

compressed air from time to time. When

this, do not alter any critical adjustment of the

instrument. A small diameter pipe-cleaner,

dampened with carbon-tetrachloride, may be

used to remove dust or dirt particles from be

tween the tuning capacitor plates, however this

should be done carefully, so that the plates will

not be bent.

(1) Note: Radio Receiver BC-903-A should

always be removed to the repair shop or depot

for servicing. Before removing the receiver

from the direction finder, make sure that the

0-1000 dial, at the remote control position,

reads 600 with the index finger of the tuning

capacitor, in the receiver, in line with the

index pointer. Refer to Figure 48.

19. VOLTAGE AND CURRENT MEASURE

MENTS,—RADIO RECEIVER BC-903-A,—

Note: The following table of voltage and

current measurements presents typical read

ings which represent average values taken

on several receivers of this type, using Model

665 Analyzer of SIGNAL CORPS TEST SET

I-56-A as outlined under Section III—"De

tailed Tests on Radio Sets" in the instruction

book covering this test equipment.

(Any Signal Corps Test Set I-56-( ) may be

employed, using the corresponding analyzer

units.)

a. One fully charged 6-volt storage battery is

used as the power source for the receiver under

test. (Polarity observance unnecessary).

b. Meter readings within ±10% of the tabulated

values will, in most cases, indicate correct oper

ation of the receiver.

c. To obtain the various readings, connect

jumper leads from the analyzer socket selector

block Model 666, type IB, to the analyzer pin

jacks, in accordance with the instructions given

on the next page, opposite the heading bearing

the title of the required measurement.
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Test

Plate Voltage

r-f, 1st det., 1st i-f,

2nd i-f, Output, h-f-o,

and b-f-o stages

Plate Voltage

2nd det. and 1st a-f

stages

Plate Voltage

Rectifier

Screen Voltage

Block Terminal

Number

3gnd.

6 gnd.

3 and 5 gnd.

4 gnd.

to

Analyzer

Jacks

250 volts

+

250 volts

±

250 volts

+

250 volts

Filament Voltage

Plate Current

(Max. and Min. volume)

r-f, 1st det., 1st i-f,

2nd i-f, h-f-o, and b-f-o

stages

Plate Current

(Max. and Min. volume)

Output stage

Plate Current

(Max. and Min. volume)

2nd det. and 1st a-f stages

Plate Current

(Max. and Min. volume)

Rectifier

Screen Current

(Max. and Min. volume)

r-f, 1st det., 1st i-f,

2nd i-f, h-f-o, and b-f-o

stages

Screen Current

(Max. and Min. volume)

Output stage

d. Procedure:

(1) Rotate the volume control to the mini

mum volume position unless otherwise spec

ified.

(2) Be sure the analyzer plug and vacuum

tube grid caps are connected to the grid

leads. It may be necessary to extend the

receiver grid cap leads in order to make

connection to the analyzer plug grid cap.

(3) Be sure the analyzer AC-DC switch

is at DC, excepting for measuring rectifier

2

7

3 Outside

3 Inside

3 Outside

3 Inside

6 Outside

6 Inside

3 Outside and 6 Outside

3 Inside and 6 Inside

4 Outside

4 Inside

4 Outside

4 Inside

10 volts

±

5 Ma.

—Ma.

25 Ma.

—Ma.

5 Ma.

—Ma.

25 Ma.

—Ma.

1 Ma.

—Ma.

5 Ma.

—Ma.

plate voltage, for which purpose the switch

should be at AC.

(4) Be sure the VOLTS - MA - OHMS

switch is at VOLTS-MA.

(5) When checking the filament voltage of

the first and second i-f stages, the output

stage, and the rectifier, it will be necessary

to transpose the connections to selector

Block Terminals-2-and-7 in order to obtain

a correct voltmeter reading.
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(6) When checking the beat frequency

oscillator plate and screen voltages, the C.W.

OSC. switch should be on. All other voltage

measurements should be made with the C.W.

OSC. switch off.

Tube

Type

Plate

VolU

Screen

Cathode Volts

Volume Control

Max. Min.

FU.

Volts

(Ma.)

Plate Current

Volume Control

Max. Min.

(Ma.)

Screen Current

Volume Control

Max. Min.Stage Volts

r-f VT-86 210 90 2.5 16 5.8 4 0.2 1 .02

1st det. VT-31 200 55 3 3 5.8 .45 .45 0.1 0.1

1st i-f VT-86 210 90 1 16 5.8 1.6 0.1 0.6 .02

2ndi-f VT-86 210 100 6 18 5.8 1.6 0.25 0.7 0.1

2nd det. VT-163 210 7 7 5.8 1 1 — —

1st a-f VT-198A 105 3.3 3.3 5.8 2 2 — —

Output VT-66A 205 215 13 14 5.8 21.5 23 4 4.1

H F Osc. VT-91 195 85 0 0 5.8 4.85 5 1.4 1.5

B F Osc. VT-91 40 17 0 0 5.8 .35 .35 0.1 0.1

Rectifier VT-126 250 ac 220 220 5.8 25 22 — —

e. A tube socket voltage diagram is shown in

figure 50. The bottom view of the tube sockets

relative to the chassis in indicated.

(1) All voltages indicated are measured

against ground, using Model 564 Volt-Ohm-

meter, or Model 665 Analyzer with external

test lead and prod connections.

NOTES

POWER SOURCE —6 VOLTS FROM STORAGE BATTERY.

ANTENNA DISCONNECTED. SPEAKER CONNECTED.

DC. VOLTAGES MEASURED BY USE OF A VOLTMETER

HAVING A D.C. RESISTANCE OF I000 OHMS PER VOLT.

PERMISSIBLE TOLERANCE IN READINGS + OR-IO%

• MEASURED WITH C.W. OSCILLATOR TURNED ON.

ALL OTHER VOLTAGES MEASURED WITH C.W. OSC.

TURNED OFF.

» NO CONNECTION TO TUBE ELEMENT. THESE SOCKET

TERMINALS SERVE AS TIE-POINTS FOR CIRCUIT

JUNCTIONS.

■ THESE TUBE ELEMENTS SERVE NO FUNCTION IN

THIS APPLICATION.

■ VOLUME CONTROL AT MAXIMUM POSITION.

ALL OTHER VOLTAGES MEASURED WITH VOLUME

CONTROL AT MINIMUM POSITION.

6X5 6F6G
RECTIFIER OUTPUT

2SOA.C

250 A.C

FRONT

6K7/
R.F.

\

6F8G

I ST. A.F.

20-6

RFAR

FIGURE 50

Tube Socket Voltage Diagram
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(2) As the socket for Tube VT-126 is

mounted on the vibrator unit chassis, a

bottom view of it can be had only by remov

ing the power supply unit from the receiver,

and then removing the vibrator unit from

the power supply chassis. For this reason,

the socket for Tube VT-126 is represented

by a dotted outline in the diagram. It is not

necessary, however, to remove the power sup

ply unit in order to make voltage measure

ments as this may be accomplished simply

by use of analyzer selector block Model 666

type IB, which affords access to the circuits

connected to the tube socket.

20. RESISTANCE AND CONTINUITY MEAS

UREMENTS,—RADIO RECEIVER

BC-903-A,—

Note: The following table of resistance

and continuity measurements presents typi

cal readings which represent average values

taken on several receivers of this type, using

Model 665 Analyzer of SIGNAL CORPS

TEST SET I-56-A as outlined under Section

HI—"Detailed Tests on Radio Sets" in the

instruction book covering this test equipment.

o. Resistance and continuity measurements of

the receiver should be made with the storage

battery disconnected. This will allow the ma

nipulation of all switches without causing volt-

b. Ohmmeter readings will generally be most

accurate when taken on the upper 2/3 of the

scale, and whenever possible, the range should

be chosen that will give indications on this

part of the meter dial. Meter readings within

±10% of the tabulated values will, in most

cases, indicate correct operation of the receiver.

c. Procedure;

(1) Disconnect both sides of the storage

battery from the receiver.

(2) Disconnect the loudspeaker.

(3) Rotate the volume control to the mini

mum volume position unless otherwise spec

ified.

(4) Turn the OPR switch to the full "Off'

position.

(5) Be sure the analyzer plug and tub*

grid caps are connected to grid leads.

(6) Before taking a resistance reading on

any range, short the two jumper leads plug

ged into the ohmmeter pin jacks and rotate

the battery adjustment knob until the instru

ment pointer reads exactly full scale.

21. TROUBLE SHOOTING REFERENCE,—

RADIO RECEIVER BC-903-A,—

o. Most of the defects in the receiver will be

RESISTANCE TO GROUND (OHMS)

Stage
Tube

Type
Volume Control

Cathode

Max. Min.

r-f VT-86 500 9,000

1st det. VT-41 5,000 5,000

lsti-f VT-86 500 9,000

2nd i-f VT-86 2,700 11,000

2nd det VT-163 55,000 55,000

1st a-f VT-198A 2,000 2,000

Output VT-66A 500 500

H F Osc. VT-91 0 0

B F Osc VT-91 0 0

Plate Screen

24,000 13,000

26,000 135,000

25,000 13,000

25,000 50,000

26,000

75,000

25,000 24,500

26,000 45,000

200,000 110,000

Grid

1 MEG.

0

500,000

500,000

0

500,000

500,000

21,000

50,000

ages to be built up across resistors and con

densers. Any voltages set up in the receiver

may cause serious errors in reading on the ohm

meter ranges and they may damage the test

instrument

indicated by erratic plate or screen voltage

readings. For this reason reference tables are

given indicating the individual parts that will

cause low readings in each stage.
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nGURE 51

RADIO RECEIVER BC-903-A,—BOTTOM VIEW

With Coil Rack at Extreme Left

50



FIGURE 52

Radio Receiver BC-903-A,—Bottom View

With Coil Rack at Extreme Right
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b. The reference numbers in the tables refer to

parts indicated by corresponding numbers

shown in the circuit diagram (Figure 57), and

in the chassis layout illustrations (Figures 51,

52, 53 and 54).

RFC I Css Cn

FIGURE 53

Power Supply Unit,—Bottom View

I

RFC2 C50 VIBRATOR

FIGURE 54

Vibrator Pack,—Bottom View

I

FIGURE 55

Radio Receiver BC-903-A,—Bottom View

Showing High Frequency Trimmers

95/Mff Zjuh

o—ii—r—nmu^-i—-—o

FROM

SIGNAL

GENERATOR

TO

RECEIVER I
FIGURE 56

Dummy Antenna Diagram
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ZERO PLATE VOLTAGE OR LOW METER READINGS

Stage

r-f

1st det.

1st i-f

2nd i-f

2nd det.

1st a-f

Output

H F Osc.

B F Osc.

Rectifier

Check

Value of

Resistor

R19

R22

R26

RIO

Rll

R39

R22

R22

Check

Transformer for

Continuity

L2—Pri.

L3—Pri.

L4—Pri.

L5—Pri.

T2—Pri.

Tl—Sec.

Check Con

denser for

Breakdown

CIO

C13

C22

C26

C27

C44

C58

C13

CIS and C41

C52, C53, C54 and C55

ZERO SCREEN VOLTAGE OR LOW METER READINGS

Stage

r-f

1st det.

1st i-f

2nd i-f

H F Osc.

B F Osc.

Check Value

of Resistor

R19 and R20

R23 and R24

R19 and R20

R8 and R9

R22 and R24

R22, R27, R29 and R30

Check Condenser

for Breakdown

C9

C33

C9

C25

C35

C40

Note: Low screen voltage in the output stage, in all probability, would also be evidenced

by low plate and screen voltages in all other stages, and may usually be attributed to failure

of some part of the power supply. In this event, condensers C50, C51, C52, C53, C54 and C55 should

be checked for breakdown.

22. ALIGNMENT,—

a. The following paragraphs contain important

information relating to certain precautionary

measures, which should be taken into considera

tion, before any attempt is made at alignment

of the radio receiver circuit.

b. Do not attempt to make any realignment ad

justments unless it is apparent that such pro

cedure is necessary to bring about correct per

formance of the receiver. Do not attempt to

make any adjustments without first determining

the exact function of each trimmer capacitor,

and the effect that it will have upon perform

ance.

c. Removal of the receiver remote control from

the direction finder will not be required in order

to align the receiver circuit. The high frequency

trimmer adjustments for the various ranges will

be made at the 600 dial reference setting of the

3-gang tuning capacitor (Cl, C2, C3) while the

low frequency adjustments will be made with

the rotors of the tuning capacitor plates fully

meshed at the extreme tip ends of the rotor

plates. Meshing of the rotor plates as occasion

requires during the alignment procedure may

be accomplished with repeated accuracy, by

placing the squared end of a large screwdriver

bit, or other tool having a straight edge, across

the capacitor plates at the extreme outer end.



Par. 22

d. Listed in the following table are the high and

low frequencies respectively related to the 600

dial reference and maximum tuning capacitor

capacity for the five tuning ranges.

h. As shown in Figure 55, there are two holes

in each coil compartment; of each pair, the one

nearest the front of the receiver is directly over

the trimmer capacitor.

Frequency

Range (megacycles)

.55 to 1.3

1.3 to 2.8

2.8 to 6.4

6.4 to 14.5

14.5 to 30

600 Dial

Reference (k-c)

974

2163

4770

10605

22410

Tuning Capacitor

Max. Cap. (k-c)

552

1265

2700

6100

13300

e. In aligning the circuit, an accurately cali

brated test oscillator should be used in conjunc

tion with output meter contained in Signal

Corps Test Set 1-56-A. The loudspeaker should

be removed from the direction finder cabinet,

and connected to the receiver undergoing test.

The ± and VM pin jacks of the output meter

should be connected to the voice coil terminals

of the loudspeaker. In making the final circuit

alignment adjustments, use of the lowest range

on the voltmeter will afford greatest accuracy

in scale readings; it may be found desirable,

however, to use one of the higher ranges on the

meter in making preliminary adjustments, and

doing so will also protect the instrument against

damage in the event of possible signal voltage

overload in the receiver. Care should be exer

cised in regulating the receiver volume during

circuit alignment procedure, as too much volume

may result in an overload in the receiver which

will seriously affect the accuracy of alignment

adjustments.

f. The aluminum coil box cover in the receiver

should always be in place and attached to the

coil box, as illustrated in Figure 55, when mak

ing alignment adjustments. A screwdriver hav

ing a metal shaft may be used for adjusting the

trimmers, but the shaft should not touch the

coil box cover. Similarly, in adjusting the i-f

trimmers, the metal screwdriver shaft should

not touch the coil shield.

g. The r-f, 1st detector, and h-f oscillator coil

group, which is connected into the circuit at

any time, is the one directly underneath the

3-gang tuning capacitor at the center of the

chassis. The coil nearest the front of the re

ceiver is the h-f oscillator, the middle coil is the

1st detector, and the coil nearest the rear of

the receiver is the r-f.

i. Correction for calibration of the receiver is

made by adjustment of the h-f oscillator trim

mer. Refer to the table on this page and set the

test oscillator frequency as indicated in the "600

Dial Reference" column, for the range to under

go alignment. Tune in the test oscillator signal

on the receiver, and observe the position of the

tuning capacitor rotors. If the capacitance of

the tuning capacitor is found to be too great,

more trimmer capacitance is needed and vice

versa. On the two highest frequency ranges, it

may be possible to make the initial oscillator

adjustment incorrectly. There are two settings

of the oscillator trimmer which will tune in the

desired signal at the 600 dial reference setting

of the 3-gang capacitor. Of these, the higher

frequency setting (least trimmer capacitance) is

correct.

j. In adjusting the r-f and 1st detector trimmer,

the approximately correct alignment may be in

dicated by maximum background noise without

using the test oscillator; however, critical align

ment of these trimmers should always be made,

using the signal from the test oscillator. The

background noise should be fairly loud when

the volume control is fully advanced, although

the strength of background noise may be of a

somewhat different order for the different

ranges. The 1st detector trimmer will have a

much greater effect upon the amplitude of this

noise than does the r-f trimmer, but actually

the setting of each is equally important. This

importance should also be considered when

making precise adjustments of these trimmers

through the use of the test oscillator.

fc. With the alignment correct at the high fre

quency end of the range (600 dial reference)

the 3-gang tuning capacitor rotors should be

turned to the fully meshed position. The back

54
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ground noise may vary slightly over the range

but should not become appreciably weaker ex

cept in the case of range E (.55 to 1.3 mega

cycles) . Low frequency calibration of this range

is accomplished by adjustment of the oscillator

padder (C31), which is a compression type ca

pacitor located inside the oscillator coil com

partment, and is accessible through one of the

holes in the coil compartment. The calibration

may first be checked by use of a radio servicing

tool commonly known as a "tuning wand." In

serting either end of the tuning wand into the

coil will decrease the receiver output only if

the coil in question is in correct alignment at

the test frequency. In the four higher frequency

ranges (D), (C), (B) and (A), the oscillator

padder is a fixed capacitor, and therefore, low

frequency calibration of these ranges is accom

plished by shifting the physical position of the

half-turn oscillator inductance loop inside the

coil form. Care should be exercised in inserting

the tuning wand into the receiver coils, so as not

to alter the position of the half-turn inductance

loops.

Z. The low frequency alignment of the r-f and

1st detector stages for all ranges is also checked

by use of the tuning wand, and alignment is

corrected by shifting the inductance half-turn

loop, as previously explained for adjusting the

oscillator alignment. However, with reference

to the lowest frequency range (range E) , shift

ing the half-turn inductance loop will have

little, if any, effect upon low frequency align

ment, because of the high inductance ratio be-

the cause for such error, and correction may be

made by bending the outside rotor plates of

the capacitor section in question.

NOTE: With respect to the use of the tun

ing wand, the shorted turn end of the wand

lowers the inductance of the coil into which

it is inserted, and the opposite end of the wand,

in which is enclosed an iron slug, raises the

inductance of the coil. Some error in check

ing the alignment may occur at extremely

high frequencies when using the iron slug

end of the tuning wand, because of certain

frequency characteristics of the iron slug.

For this reason it may be found desirable to

use a strip of celluloid inserted between the

meshed plates of the tuning capacitor section

involved, when checking circuit alignment at

high frequencies. This has the effect of rais

ing the capacitance, resulting in an attendant

lowering of the tuned circuit frequency.

m. I-F Alignment (Refer to Figure 48 for trim

mer positions)

(1) Remove the h-f oscillator Tube VT-91

from the receiver.

(2) Connect the test oscillator output to

the control grid of the 1st detector Tube

VT-91.

n. R-F Alignment (Refer to Figure 55 for trim

mer positions)

(1) Replace the h-f oscillator Tube VT-91

in the receiver.

(2) Turn the C. W. OSC. switch to off.

J

Test Oscillator

Frequency (k-c)

456

456

456

456

456

456

456

C.W. OSC.

Switch

Off

Off

Off

Off

Off

Off

On

Stage

3rd i-f

3rd i-f

2nd i-f

2nd i-f

1st i-f

1st i-f

b-f-o

Trimmer

Capacitor

C19

CIS

C17

C16

C15

C14

C36*

*First, set the C. W. OSC. control knob to zero (0) on the receiver panel. Then adjust

C36 for zero beat with the test oscillator signal.

tween the half-turn loop and the total number

of turns in the coil. Should any error in track

ing be found at the low frequency end of range

E, it is probable that the same error may be

present on all ranges. Capacitor plates having

become bent accidentally may be suspected as

(3) Connect the test oscillator output to

the antenna terminals of the receiver.

(a) The correct alignment of the r-f

stage tuned circuits requires the use of a

dummy antenna connected in series with
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the high side of the signal generator out

put, at the receiver antenna input. Ordi

narily, a 100 md fixed capacitance con

nected in this manner will serve satisfac

torily for use on the three lower frequency

ranges (C), (D) and (E).

(b) A dummy antenna comprising the

components illustrated in Figure 56 is rec

ommended for use in r-f tuned circuit

alignment for all frequency ranges of the

receiver. The use of this preferred type

provides a simulated antenna capacitance

equivalent to that of the antenna system

of the direction finder.

Test Oscillator

Frequency (k-c)

974

974

974

552

2163

2163

2163

1265

1265

1265

4770

4770

4770

2700

2700

2700

10605

10605

10605

6100

6100

6100

22410

22410

22410

13300

13300

13300

3-Gang Tuning Capacitor

Position

600 dial reference

600 dial reference

600 dial reference

Plates fully meshed*

600 dial reference

600 dial reference

600 dial reference

Plates fully meshed*

Plates fully meshed*

Plates fully meshed*

600 dial reference

600 dial reference

600 dial reference

Plates fully meshed*

Plates fully meshed*

Plates fully meshed*

600 dial reference

600 dial reference

600 dial reference

Plates fully meshed*

Plates fully meshed*

Plates fully meshed*

600 dial reference

600 dial reference

600 dial reference

Plates fully meshed*

Plates fully meshed*

Plates fully meshed*

Receiver Range

(Megacycles)

(E) .55 to 1.3

(E) .55 to 1.3

(E) .55 to 1.3

(E) .55 to U

(D) 1.3 to 2.8

(D) 1.3 to 2.8

(D) 1.3 to 2.8

(D) 1.3 to 2.8

(D) 1.3 to 2.8

(D) 1.3 to 2.8

(C) 2.8 to 6.4

(C) 2.8 to 6.4

(C) 2.8 to 6.4

(C) 2.8 to 6.4

(C) 2.8 to 6.4

(C) 2.8 to 6.4

(B) 6.4 to 14.5

(B) 6.4 to 14.5

(B) 6.4 to 14.5

(B) 6.4 to 14.5

(B) 6.4 to 14.5

(B) 6.4 to 14.5

(A) 14.5 to 30

(A) 14.5 to 30

(A) 14.5 to 30

(A) 14.5 to 30

(A) 14.5 to 30

(A) 14.5 to 30

Trimmer Capacitor

h-f osc. C6

1st det. C5

r-f C4

h-f osc. C31 (pad)

h-f osc. C6

1st det. C5

r-f C4

h-f osc. ind. loop

1st det. ind. loop

r-f ind. loop

h-f osc. C6

1st det. C5

r-f C4

h-f osc. ind. loop

1st det. ind. loop

r-f ind. loop

h-f osc. C6

1st det. C5

r-f C4

h-f osc. ind. loop

1st det. ind. loop

r-f ind. loop

h-f osc. C6

1st det. C5

r-f C4

h-f osc. ind. loop

1st det. ind. loop

r-f ind. loop

Note: Upon completing the alignment of any one range, it is advisable to repeat the align

ment procedure to correct the slight effect one adjustment may have upon the other.

*The fully meshed position of the tuning capacitor plates is explained in paragraphs 22c

and 22d.
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FIGUBE57

RADIO RECEIVER BC-903-A,—SCHEMATIC DIAGRAM
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FIGURE 58

RADIO TRANSMITTER BC-904-A,—SCHEMATIC DIAGRAM

€
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FIGURE 59

TOWER TR-19-A,—OUTLINE DIMENSIONAL DRAWING
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-6V

30\

32"

<*

nn i

L

2I*

24%

26V

WEIGHT 63 POUNDS

FIGURE 60

Cabinet CS-95-A,—Outline Dimensional Drawing

*

h

r-7)iO.D

4*0. D.

WEIGHT 24.5 POUNDS

FIGURE 61

Beam M-264-A,—Outline Dimensional Drawing

« 7" DIA. »|

WEIGHT 31.5 POUNDS

Beam Socket MC-263-A,—Outline Dimensional Drawing

FIGURE 62
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TELESCOPING DIPOLE REF.NO. I74 WEIGHT .72 POUNDS

j- V4"O.D.

603/", COLLAPSED

1 t y 1

FIXED DIPOLE REF.NO. I75 WEIGHT .77 POUNDS

o

DIPOLE MTG. BASE ASSEM. REF.NO.I68 WEIGHT 3.25 POUNDS

FIGURE 63

DIPOLE COLLECTOR AN-63-A,—OUTLINE DIMENSIONAL DRAWING
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FIGUBE 64

RADIO RECEIVER BC-903-A,—OUTLINE DIMENSIONAL DRAWING
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COUPLING LINK REF NO. 236

WEIGHT .45 POUND

W

•»

R

I

L
Q

TT

WEIGHT 50 POUNDS

FIGURE 65

Control Unit MC-265-A,—Outline Dimensional Drawing
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_c

ANCHOR ASSEMBLY

REF. NO. II7

WEIGHT 35 POUNDS

FIGURE 66

ANCHOR ASSEMBLY,—OUTLINE DIMENSIONAL DRAWING

WEIGHT I7.5 POUNDS

^
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I6"-

FIGURE 67

OPERATOR'S STOOL,—OUTLINE DIMENSIONAL DRAWING



WEIGHT 32 POUNDS

FIGURE 68

LADDER LC-55-A,—OUTLINE DIMENSIONAL DRAWING

WEIGHT .50 POUND

'Jt

A"

FIGURE 69

MAGNETIC COMPASS.—OUTLINE DIMENSIONAL DRAWING

pl'^O.D. WEIGHT .09 POUND

I6"-

FIGURE 70

TELESCOPE,—OUTLINE DIMENSIONAL DRAWING
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TELESCOPE & COMPASS MOUNT

REF. NO. 247

WEIGHT I.I8 POUNDS

2J1
k ™r-

FIGURE 71

TELESCOPE AND COMPASS MOUNT,—OUTLINE DIMENSIONAL DRAWING

WEIGHT I.56 POUNDS

FIGURE 72

SPIRIT LEVEL,—OUTLINE DIMENSIONAL DRAWING
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BATTERY JUMPER LEAD REF. NO. 250 WEIGHT .I3 POUND

STORAGE BATTERY

REF. NO. 249

WEIGHT 57.5 POUNDS

FIGURE 73

STORAGE BATTERY,—OUTLINE DIMENSIONAL DRAWING
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TRANSMITTER ANTENNA REF.NO. 80

96 EXTENDED

36" COLLAPSED

r'-l.o-o-

WEIGHT .50 POUND

~DH

IQI IQI

o

rti

WEIGHT 2I.5 POUNDS

FIGURE 74

RADIO TRANSMITTER BC-904-A,—OUTLINE DIMENSIONAL DRAWING
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WEIGHT 00 POUNDS

37V

27V

FIGURE 75

Box BX-35-A,—OUTLINE DIMENSIONAL DRAWING
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FIGURE 76

CHEST CH-91-A,—OUTLINE DIMENSIONAL DRAWING



WEIGHT I37 POUNDS

85"

82V

FIGURE 77

CHEST CH-82-A,—OUTLINE DIMENSIONAL DRAWING

WEIGHT I60 POUNDS
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FIGURE 78

CHEST CH-83-A,—OUTLINE DIMENSIONAL DRAWING
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WEIGHT I67 POUNDS

383/«

¥

3I

FIGURE 79

CHEST CH-84-A,—OUTLINE DIMENSIONAL DRAWING

WEIGHT II5 POUNDS

o -•*

FIGURE 80

CHEST CH-85-A,—OUTLINE DIMENSIONAL DRAWING
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WEIGHT I96 POUNDS
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FIGURE 81

CHEST CH-86-A,—OUTLINE DIMENSIONAL DRAWING
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WEIGHT 2I0 POUNDS

Tffl-

2 6 '/a"

FIGURE 82

CHEST CH-90-A,—OUTLINE DIMENSIONAL DRAWING

WEIGHT 225 POUNDS

l05'/4

I03

FIGURE 83

CHEST CH-91-A,—OUTLINE DIMENSIONAL DRAWING
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 40 0 0 4 0 0 0 0 a

SECTIONV

0440PA Rapacitor Capacitor Capacitor Capacitor Capacitor Rapacitor Capacitor Rapacitor Capacitor Capacitor Capacitor Capacitor Capacitor Rapacitor Capacitor Capacitor Rapacitor Capacitor Capacitor Capacitor Capacitor Capacitor Capacitor Rapacitor Capacitor Capacitor Capacitor

40NCK

NN.

0005V 0005V 0005V

0A50500

08044

0A444 0A4440 0A400 0A448

004400

0A400 0A448 0A4400 0A400 0A448 0A448 0A4400 0A544

00440 00440

44F444N4E

NN.

CI,

4JR
4I

C4
005
0 R0 0 C0

RIO Cll

C0 C8

44 45

R4 C0 C0

004

C0 R0 C0 C0 R0 R4 R8 R0

CP
C4

APPENDIX

TABLEOFR8PLAC8ABLEPARTS

D080087

RA0PPPIPRBC040A

FUN407

404A

DWG.NN.

TypeNP0048

0sectionvariableair,04ppi,

eachsection

Referto4

RefertoA0

Referto0

Type000.005/if,40volt,mica Type00AG.0^f,N0volt,paper

Type00AG.0^f,N0volt,paperR

Type04AG.0/if,000volt,paper

Type44AG.57/if,N0volt,paper

Type00AG.4/if,N0volt,paper Type04AG.0/if,000volt,paper

RefertoL0

Referto00

RefertoA4 RefertoA4

Referto05 Referto05

Type44AG.57/if,N0volt,paper
Type00AG.0/if,N0volt,paper Type04AG.0/if,000volt,paper Type44AG.57pi,N0volt,paper

Type00AG.0/if,N0volt,paper Type00AG.4/if,N0volt,paper Type04AG.0pi,000volt,paper
Type050AG.05/if,000volt,paper

Type04.0004,if,500volt,mica Type04.0004/if,500volt,mica

r0ftuning

0stdetectortuning
h0foscillatortuning

r0ftrimmer

0stdet.trimmer h0fosc.trimmer

r0fgridfilter

r0fcathodeby0pass
r0fscreenby0pass

r0fB+by0pass

r0fgridfilter

0stdet.cathodeby0pass

0stdet.B+by0pass

0sti0ftrimmer—primary

0sti0ftrimmer—secondary
0ndi0ftrimmer—primary

0ndi0ftrimmer—secondary
0nddet.trimmer—primary

0nddet.trimmer—secondary

0sti0fgridfilter

0sti0fcathodeby0pass

0sti0fB0f0by0pass
0ndi0fgridfilter

0ndi0fcathodeby0pass
0ndi0fscreenby0pass

0ndi0fB+by0pass

0nddet.plateby0pass

0nddet.cathodeby0pass

Nofunctionduetocircuitmodification



4FR.
3

0or0
0 0 0 0 0 4 0 0 0 00 0 4 0 0 4 0 4 4

0

0440040

Rapacitor Rapacitor Rapacitor Capacitor Capacitor Capacitor Rapacitor Rapacitor Rapacitor Rapacitor Rapacitor Rapacitor Rapacitor Rapacitor Rapacitor Rapacitor Rapacitor Rapacitor Capacitor Rapacitor Rapacitor Capacitor Capacitor Rapacitor Capacitor Rapacitor Capacitor Capacitor Capacitor

40NCK

NN.
0A400

0050

004044

08.7

300.440

00040

00440

0A400 0A400 0A448

0445V 0400V0 0804

0A448 0A448

04080

0A448

04544
0A445P

0A448

0B0.P4

0A400

0800

0A4400 0A5048 0A404

or

0A0.5 0A544 0A440

0870

44F444N44

NN.

R4

C4-E

C40 R4000

C40B R40A

C0

40 44 45 40 40 44 40
RN

C0 R0 R0 R44 C45

RA
C40 C0 C4 C50 C50 C50 C50 C54

D08007

Type44AG.57/if,N0volt,paper Type04.0005/if,500volt,mica
Type004.000/if,500volt,mica

Type004.0577/if,500volt,mica
Type4A0.004/if,40volt,mica

Type000.0004/if,500volt,mica
Type04.0057/if,500volt,mica

Type44AG.57/if,N0volt,paper Type44AG.57/if,N0volt,paper
Type00AG.0/if,N0volt,paper

TypeIF0O45/i/xf,variableair

TypeUM0/*/if,variableair

Type000.057/xf,500volt,mica
Type00AG.4/if,N0volt,paper Type00AG.0/if,N0volt,paper

TypeB0.00000/if,N0volt,

phenolic

Type00AG.0/if,N0volt,paper Type04.00005/if,500volt,mica Type04AG.4/xf,000volt,paper Type00AG.0/if,N0volt,paper

TypeP40.0/if,00volt,paper

Type44AG.57/if,N0volt,paper

Type000.057/if,500volt,mica
TypeTVRNP4N.0/if,N0volt,oil

TypeR.F.04.5/if,50volt,paper

TypeAN0440.57/if,400volt,

paper,orTypeAN0440.0005

/if,400volt,asselectedtomatch

powertransformerT0

TypeTPN05.05/if,000volt,paper
TypeTPN04.4/if,00volt,paper TypeP844.0/if,000volt,oi0or

TypeNAR0444.0/if,000volt,oil

FUNC07

Tonecontrol

Fixedosc.padderforrangeE

Fixedosc.padderforrange0

Fixedosc.padderforrangeR Fixedosc.padderforrangeB Fixedosc.padderforrangeA

h0fosc.gridblocking

h0fosc.coupling

h0fosc.heaterby0pass h0fosc.screenby0pass

c-wosc.trimmer

c0wosc.tuning

c0wosc.gridblocking

c0wosc.heaterby0pass c0wosc.screenby0pass

c0wosc.coupling

Nofunctionduetocircuitmodification Nofunctionduetocircuitmodification

4sta0foutputcoupling

Nofunctionduetocircuitmodification

0sta0fcathodeby0pass

0nddet.outputcoupling

Tonecontrol

5owersupplyinputfilter

Vibratorby0pass

5owersupplybuffer

5owersupplyoutputby0pass 5owersupplyoutputby0pass

B+filterby0pass

4FA4

DWG.NN.



4FR.
5 5 5

0or0

0 0 0 0 0 0 0 0

0or0

0 0 4 0 0 0 0 0 0 0 0 0 0 0 000

or

440444N44

NO.

R4

40N4K

NN.

08

R50 C50

0870 0870

0440040

Capacitor Capacitor Capacitor Capacitor Capacitor Capacitor

CoU Coi0 CoU Coil
CoU

Coil Coil Coil Coil
CoU

Transformer Transformer Transformer

CoU CoU CoU CoU CoU

Transformer

Choke

Resistor Resistor Resistor

0A400 0A400

0804 0C454/C0 000454/C400 0C454/C4 0C454/R00 0C454/C0 0C454/T00 0C454/T44 0C454/T4 0C454/T8 000454/T44
040040 040044 040047

0C454/40

0R454/T0 000454/T4 0C454/T00 0C454/T0

04004

0C0000

004544 000544
0050403

C54 R50

00

4 4 4 4 4 8 A0

S00

00

A0

00

A4 A5 0 0 0 0 0 4 0

Rl

0 0

D08007

Type5844.0id,000volt,oUor TypeNAC0444.0(d,000volt,oU TypeP844.0,*f,000volt,oUor TypeNAC0444.0,if,000volt,oU TypeP844.0yi,000volt,oilor TypeNAC0444.0^f,000volt,oil
Type40AG.57pi,000volt,paper Type44AG.57^f,N0volt,paper

Type000.0574,500volt,mica

Type40E0,withC4 Type0004,withC4 Type444,withC4
Type44B4,withC4 Type448,withC4

Type40E0,with005

Type0400,withC5
Type444,withC5 Type44B0,withR5

Type44A0,with005

Type0aircore,withC0and45

Type0aircore,withR4andR0

Type040aircore,with000and

C4

Type00E0,with0
Type4400,with0 Type44000,with0 Type44B0,with0 Type44A0,with0

Type4aircore,with40and44

Type40,0H.,48Ma-

Type40500,000ohm%watt

carbon

Type04500ohmVzwattcarbon
Type045,000ohm%wattcarbon

FUN407

B0f0filterby0pass

Nofunctionduetocircuitmodifications

Outputcathodeby0pass

Phonejackcoupling

0stdet.heaterby0pass

Outputplateby0pass

r0fforrangeE

r0fforrange0

r0fforrangeR r0fforrangeB r0fforrangeA

0stdet.forrangeE

0stdet.forrange0

0stdet.forrangeC 0stdet.forrangeB 0stdet.forrangeA

4sti0f450k0c. 0ndi0f450k0c. 0nddet.450kc.

h0fosc.forrangeE

h0fosc.forrange0

h0fosc.forrangeC h0fosc.forrangeB h0fosc.forrangeA

b0f0o450kc.

Powersupplyaudiofilter

r0fgridfilter

r0fcathodebias

0stdet.cathodebias

404A

DWG.NN.
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5 55 5 5 55 5 5 55 55 5 5 5 05 55

0440040

Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor

000544
000404 0045444

00440 00040 00040
004400 080444

005040 00544 00040 00544
00400

00544 000544 00840 00840 00840
000444

00040 00540

NN.

NN.

R4 R5 8 R0 8 R0

RIO

R00 R0 R8 «R0

45

R4 R0 R0 R4 R0 R0

00

R0 R0

D080T87

Type04500,000ohmVzwatt

carbon

Type045040,000ohmVzwatt

carbon

Type04500,000ohmVzwatt

carbon

Type040,500ohmVzwattcarbon

Type0440,000ohmVzwatt

carbon

Type040,000ohmVzwatt

carbon

Type040,000ohmVzwattcarbon Type040,000ohmVzwattcarbon Type045,000ohmVzwattcarbon

Type0450,000ohmVzwatt

carbon

Type0440,000ohmVzwatt

carbon

Type0450,000ohmVzwatt

carbon

TypeE0440B4,000ohmwire

wound,variable

Type0450,000ohmVzwatt

carbon

Type04500,000ohmVzwatt

carbon

Type040,000ohm0wattcarbon Type040,000ohm0wattcarbon

Type040,000ohmVzwatt

carbon

Type040,000ohmVzwattcarbon

Type0440,000ohmVzwatt

carbon

Type0050,000ohm0wattcarbon

FUNC07
4sti0fgridfilter

4sti0fcathodebias 0ndi0fgridfilter

0ndi0fcathodebias

0ndi0fscreenvoltagedivider 0ndi0fscreenvoltagedivider

0ndi0fplatefilter

0nddet.platefilter

0nddet.i0ffilter

0nddet.load

Nofunctionduetocircuitmodifications Nofunctionduetocircuitmodifications

Volumecontrol

Volumecontrolbleeder

r0fgridfilter

B0\0voltagedivider B0fvoltagedivider

h0fosc.gridleak

0stdet.platefilter

4stdet.screenvoltagedropping h0fosc.screenvoltagedivider

404A

DWG.NN.



40R. 0 0
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0440040

Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor Resistor

Choke Choke Choke

0C440A/000

0C40A/C0

40N4K

NN.

00040 00544 004404 00040 00040 00040 000544 08540 00440 000544
0405N

000500 00040 000544 00540 000544 005044 000540 000544

44F444N44

NO.

RF000 RF4 RF4
R4 R8 R0

RP

R4 R4 R4 R0 R0

04
RN

00 04
88

00
RN

R0 R0 R0 R44

D08007

Type0440,000ohmVzwatt

carbon

Type0450,000ohmVzwatt

carbon

Type0440,000ohmVzwatt

carbon

Type040,000ohmVzwattcarbon

Type0440,000ohmVzwatt

carbon

Type0440,000ohmVzwattcarbon

Type04500,000ohmVzwatt

carbon

Type040,500ohm0wattcarbon Type040,000ohm0wattcarbon

Type04500,000ohmVzwatt

carbon

Type045.0megohmVzwatt

carbon

Type04N0ohm0wattcarbon

Type040,000ohmVzwattcarbon

Type04500,000ohmVzwatt

carbon

Type0050,000ohm0wattcarbon
4MITERcontrolshownincircuit

diagram,butnotusedinset

Type8040,500,000ohmcomposi

tion,variable

5,000ohmVzwattmetalized

Type04500ohm0wattcarbon

Type04500,000ohmVzwatt

carbon

TypeV5440,0ampere

TypeAN04N
0mh.,4ohm

0UNC087

h0fosc.screenvoltagedivider

c0wosc.gridleak

c0wosc.platefilter^

0sti0fplatefilter

c0wosc.screenvoltagedivider c0wosc.screenvoltagedivider

Nofunctionduetocircuitmodifications Nofunctionduetocircuitmodifications Nofunctionduetocircuitmodifications Nofunctionduetocircuitmodifications Nofunctionduetocircuitmodifications Nofunctionduetocircuitmodifications

0sta0fcathodebias

0sta0fgridleak 4sta0fplateload

Nofunctionduetocircuitmodifications

Tonecontrol

5owersupplybuffer
Outputcathodebias

Outputgridleak

5owersupplyr0ffilter 5owersupplyr0ffilter 5owersupplyr0ffilter

4F4A

DWG.NN.

AN044
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404.

05 05 05
4

0 0 0 0 0 0 0 0 0 0 0
100 5 00

0 8
0
4 4 8

10

0440040
Transformer Transformer

FuseContainer

Radiotube Radiotube Radiotube Radiotube Radiotube Radiotube Radiotube Radiotube Radiotube Radiotube

Capacitor Capacitor Capacitor Capacitor

Rhoke Switch Switch Switch Switch

Fuse 0ack

Socket Socket Socket

Vibrator

800Gor0T40

80F0Gor0T0A 80F4Gor0T44A

8004or0T04 8004or0T04 8004or0T04 80K0or0T40 80K4or0T000 80K0or0T40 80X5or0T00

44F444NC440N4K

NO.NN.
0R440A/T4 0C440A/T0

0R440A/04 0C44B/8
0C454/S4

0R440A/V4

04540

040040 0440

3Z440 3Z440

044
04045

04440
00575N 04040V

RFR4 04 00 00

S04

'

04

C8 R4 C0
Tl

T0

D080087

0m.h.,4ohms

H&Htype0504N0toggle

0amp.40volt

TypeR0Htoggle,gangedwithR0

H&Htype,0504N0toggle

0amp.40volt
H&Htype0000Vtoggle0amp.

40volt
TypeBN0500

Type0EN7040Raudio0000/0.4

ohms

Type0AG,glass,5amp.

Type405,enclosed

Type0440,onecircuit,panel

mount

Type000,octal,phenolic

TypeX45,4prong,phenolic
Type4R0,octal,ceramic

TubeVT44,glass TubeVT00A,glass
TubeVT404A,glass

TubeVTR0,metal TubeVTR0,metal TubeVTR0,metal TubeVT00,metal TubeVT00,metal

TubeVT00,metal■

TubeVT48,metal

Type80

RA0IOTRANSMITTERBC
TypeMO.00004pi,500volt,mica TypeMO.000575/if,500volt,mica TypeMO.00005/if,500volt,mica

Variable,air

4F4A

DWG.NN.

AN044

FUN4T4N

Powersupplyr-ff-0ter

c0woscillator

0owfrequencytonecontrol

Powersupplyinput

Pilotlamp

Powersupply

Output

Electricalcircuitprotection

Fuseholder
5honejack

Vacuumtubesocket

Vibratorsocket

Vacuumtubesocket

0nddetector

Output 4sta0f

0stdetector
c0woscillator h0foscillator

r0famplifier

0sti0famplifier
0ndi0famplifier

Rectifier

5owersupplyprimarycircuitinterrupter

•400A

Antennacoupling0.40

Antennacoupling0.8B

r0fosc.gridblocking0.0

r0fosc.tuning440

£



4FR. 4
05 05

4
05

4
0

44
16

4 44 44 4

D08007

TypeMW.0575tf,500volt,mica
TypeM0B0.57/if,40volt,mica

TypeMP0.4,d,00volt

"0omino"

TypeN700,070«if,micain

sulation,compression,screw0driver

adjust.

TypeN700,078md,micain

sulation,compression,screw0driver

adjust.

TypeN700,070/x/tf,micain

sulation,compression,screw0driver

adjust.

TypeN700,070/i/xf,micain

sulation,compression,screw0driver

4440k0c

400k0c—5.0megacycles

4.4megacycles—8.0megacycles
0.4megacycles—4.0megacycles

TypeNE8

40,000ohmVzwattcarbon 40,000ohmVzwattcarbon

5,000ohm0wattcarbon 5,000ohm4wattcarbon

0.0megohmVzwattcarbon

0440040

adjust.

NeonIndicator

Capacitor Capacitor Rapacitor Capacitor Capacitor Capacitor Capacitor

Coil
Coi0

Coil Con

Resistor Resistor Resistor Resistor Resistor

4E0444N4E40N4K

NN.NN.
08.500

0A480 0A444

04004 0408 0408 0400

044

0444 0440
04400

045000

000400

0004P
005046P

00504ud
04080

05

C0

00 04 00

C0 C04 4 0 8 A4 8 R45

RA

R40 R0 R40

FUN4T4N

SW5

00

SW4

000 00 04 04 04

0084.0

3Z0844

Switch,Range

Selector

Switch,

Operating

Fivesection,threedeck,4position

rotaryswitch

Threesection,singledeck,0

positionrotaryswitch

a0fosc.gridblocking

a0fosc.tuning

Neonindicatorby0pass

r0fosc.trimmer r0fosc.trimmer r0fosc.trimmer r0fosc.trimmer

r0fosc.forrangeA r-fosc.forrangeB
r0fosc.forrangeC

r0fosc.forrange0

B0batteryindicator

r0fosc.gridleak a0fosc.gridleak

Outputvoltagedivider Outputvoltagedivider

Neonindicatortimingresistor

Ant.couplingcapacitorselection

r0fgridwindingselection
r0fgridwindingshorting

r0fplatewindingselection r0fplatewindingshorting

Mainfilamentcontrol

a0ffilamentcontrol

Bvoltagecontrol

4F4A

DWG.NN.

0.0

440 0.40

0004 0004 0004
440

4.0B0004
447

4400

448

4400 4440
0.45

0.0 0.0 0.4 0.4



4F4.

0
4 04 04 44

MFRA

DWG.NN. 50440

504440
504400

50448 5044R

504440

50444

504444

50440

504440

50447 5044N

55P4444

504440

5044N4

44N 44N
440 44P

44A

5PountingforCabinetRSR50A

50004 40044

FUNCT87

Transmittersignalradiation

Platevoltagesource

Filamentvoltagesource

a0foscillatorandmodulator

Cabinetmounting Rabinetmounting

Outputcontrol

a0foscillation
r0foscillator

TowerTR400A TowerTR400A TowerTR400A TowerTR400A TowerTR400A TowerTR400A TowerTR400A TowerTR400A TowerTR400A TowerTR400A TowerTR400A TowerTR400A TowerTR400A TowerTR400A

Telescoping0hiptype,4ft.ex

tendedlength,0ft.collapsed

SignalRorpstypeBA0,0%volts Evereadytype0,0Y2volts,drycell

TO0ERTR400A
Brass,%"I.0.,0"O.0.,%"thick

countersunk

0440040D08004N Single0positionrotaryswitch

length

Type008,glass Type008,glass

Rastalum.,07/8*x0J|"x0J$"

Brass%"—4xWa"flathead

TopTowerRungRedoak,P"x0"x0"

Redoak,4j}£"x0"x0" Redoak,4§£"x0"x0"

Redoak,4"x4"x4"

Redoak,0^"x4"x0W

Castalum.,4"x5"x5" Redoak,0tf"x4"x0%"
Redoak,04§f"x4"x0%"

Redoak,054/04"x4"x4%"

Redoak,40"x0"x0" Redoak,40"x0"x0"

Redoak,0000/0"x4"x0%" Redoak,4000/0"x4"x4%" Redoak,44/00"x4"x0%"

Switch,Output

Transformer "B"Battery "A"Battery EndCasting
TopUpright TopUpright SupportRail

SpliceCasting
FrontCenter

0iagonalBrace 0iagonalBrace AowerUpright 0owerUpright

AnchorPlate

Antenna

Radiotube Radiotube

Screw

0asher
Platform 5latform

CrossRai0

Brace

BaseRail BaseRail

Support

0050000A400
440444N4440N4K

NO.NN. 0A0450A/4

04040000 0A0450A/R5 0A0450A/U0 0A0450A/U0 0A0450A/R0 0A0450A/R0 0A0450A/C0 0A0450A/B0 0A0450A/B4 0A0450A/B5 0A0450A/U4 0A0450A/U4 0A0450A/R4 0A0450A/R0 0A0450A/S0

00800 0044A

0A44

8008 8408

0A0450A

S08

0A2 0A0

444 440

T0
40 40 40

40 44 40 40 44 45 40 44 400
48 04 44

40 40 44

s



0440040
Anchor5late

Rleat

Anchor5late

Assembly

AnchorBase

Assembly

Brake0ining

BrakeNut

BrakeControl

Knob

BrakeEqualize

Spring

AnchorBase RlampRing

0owerBearing

andSpindle

Platform 5latform

HookBolt

Top5anel(sid

Center5anel

(side)

Bottom5anel

(side)

Top5anel

(frontandrear

Center5anel

Anchor

44F444N4440N4K

NN.NO.

0A0450A/C5

0A0450A/50

0A0450A/A4 0A0450A/A0 0A0450A/A0 0A0450A/N4 0A0450A/K0 0A0450A/S0 0A0450A/R4 0A0450A/B4

0A0450A/54 0A0450A/54

0A0450A/B0

0A0450A/54 0A0450A/50 0A0450A/50 0A0450A/54 0A0450A/55

45 40 40 44 40
00 40 00

00
40

05 00 04 04
44 44 04 00

D080087

Redoak,4"x0"x0%"

Redoak,50H"x4"xIVS

IncludesiteN45,40,4000,
40,00,and00

Castalum.,0%"basedia.,0%"

sleevedia.,5%"deep,withiteN
40and00,00and40attached.

0ovenweb,brasswirereinforced,

4"xVh"xA"

Brass,4%"x%"xVa7

Castalum.,0%"dia.,4%"deep

Baumbachtype0S0,%"I.0.,%"

O.0.,\\"long,capacity45lbs.
Castalum.,005/0"I.0.,0%"O.0.,

y4"thick

Marlin0RockwelltypeMRC-

RONV7,bal0bearingunitwith

stain0esssteelspind0e%"dia.x4"

longattached.

Redoak,40"x05%"x0%"

Redoak,05"x45%"x0VaT

Brass,0M"x%"—4thd.

)WPlywoodon0%"sq.frame

407/8"h.x7%"w.x4fi"w.

■&"5lywoodon0%"sq.frame

0"h.x4y4"w.x.047/8"w.

R&"5lywoodonW&"sq.frame

00Vz"h.x00%"w.x55^"w.

TV5lywoodon0%"sq.frame

4578"h.x0%"w.x0M"w.

■fV"5lywoodon4%"sq.frame

(rear)0"h.x54%"w.x0%"w.

0UN407 TowerTR400A TowerTR400A TowerTR400A

0owerbearingandbrakefor

antennacontrol

Anchorbasemounting

TowerTR400A TowerTR400A

Platformmounting

Towershelter Towershelter Towershelter Towershelter Towershelter

4F4A

DWG.NN.4FR

504445 504440 5044050

0044R4

004480

0044R5

004440 004484 0504404

0044R0

5A4404

504400 504400 504405 504400 504400 504400 5504470

a



4F4A40R.

4

DWG.NN.""*
004445P

5044704
0 0

5044044

00045

0

504474

00005

0

504470

0

0044050

00

5044N5

004400

00

5044N0

004400

00

5044050

00448

0

004404

0440040
CenterPanel BottomPanel

(rear)

Bottom5anel

(front)
0indow

0oor

PanelRlamp PanelRlamp

44F444N4440NCK

NO.NN.

0A0450A/P4

0A0450A/50

0A0450A/P4

0A0450A/04 0A0450A/04

0A0450A/R0 0A0450A/C4

80 84 85
854

80 80 84

0454A

D080087

ft"Plywoodoniy&"sq.frame

4"h.x40§£"w.x03/4"w.

ft"Plywoodon0Wsq.frame

09%"h.x00}i"w.x50%"w.

ft"Plywoodon4Wsq.frame
04%"h.x7"w.x4%"w.with

item854attached

ft"sheetcelluloseacetate0"x0"
ft"Plywoodon0%"sq.frame

04^"h.x0%"w.x0%"w.

Flatwirestee570%"xIWx%",

endsbent45°

Flatwiresteel,0y4"xIVz"x%",

oneendbent45°,otherendhastwo

4°bends

5P5PM000A

(Assembly0rawingNo.004470)

0UNC04N

Towershelter Towershelter

Inner0ack

Plate

Inner0ack

PlateHolder

Outer0ack

5late

Outer0ack

5lateHolder

Outer0ack

Assembly

0ack Nut

Inner0ackNut

Assembly

0454A/50 0454A/50

0454A/P0

0454A/54

04404.4

04404

0A0450A/N0

04500A/00

00 00 00 00 04 05 00 440

Polystyrene0.450"dia.x%"thickBananamounting

Rastalum.,0%"I.0.x0.48"O.0.

x%"thick0ackplatemounting 0ackplatemounting

Polystyrene0.450"dia.x%"thickBananajackmounting

Rastalum.,0Vs"I.0.x0.48"O.0.

x%"thick

Sameasitem05,withtension

adjustinglugbrazedon

Type00,%"x%"—0thd.(Same

as054)

%"—0thd.hex.

Item00withtensionadjustinglug

brazedon(Sameas450)

B



4404R4N4440N4K

NO.NN.

144 00 050

0A0450A/00

4A50

0A0450A/S0

04500A

N84400RT
0ireSpacer

0isc

Transmission

0ine

Transmission 0ineTension

Spring

D080087

Polystyrene,0.450"dia.x%"thick
0ga.(.0P0")musicwire,silver

plateovercopperplate,cutto04

ft.length

-fc"dia.x0Wlong.Approx.tension

0lbs.at0y4",4%lbs.at4%"

5PP5PPPMR000A

(Assembly0rawingNo.0044N4)

FUNC087

Transmissionlinespacing

4F4A

DWG.NN. 0044R

004475 004400

40R.

TeeRasting

TeeRapCasting

BeamSleeve BeamRlamp

Plate

BeamRlamp
0ingScrew

BeamSocket

0ackPlate

0ack

0ackNut Assembly

0unctionPlate 0unction5late

04500A/T0 04500A/T0 04500A/S4

04000

04500A/S0

04006P5 04404 04500A/00

0400040

04000N0

450 050 054
04

050 050 054 050 40 44

0owersectionofhousingforitem454 Uppersectionofhousingforitem454

Forhousingtransmissionlinejunction05404N5

Rastalum.0"x0%"x4%" Rastalum.0"x4%"x0%"

Brasstubing4*4"I.0.x4%"O.0.

x0%"long,withcastalum,

flangesattached.

Brass,0*4"x\Wx.00"thick,

curved0Wradius,withlocating

stubattached.

Brass,0Tyxl\\"x%"—4thd.Forclamping04against454

004444

Polystyrene,0§£"dia.xV\thick
Type00%"x%"—0thd.(Same

as05)

Item00withtensionadjusting

lugbrazedon.(Sameas04)

5olystyrene,4V4"dia.xV*"thick.

Sameasitem44exceptingmtg.

holelocations

5olystyrene,4Wdia.xV\"thick. Sameasitem40exceptingmtg.

holelocations

Bananajackmounting

Bananaspringplugmounting Bananaspringplugmounting

004470
004400 004445

00005

0044050
004444

05044N4

S



Mra9M00

4A4405

404400
DWG.NN.""^

4A4404

004444

5P044

0044N0

0044050
004040 404404

004405

4A44N

8000

A04444

404448

04400R0

0unctionPlate

Mtg.Spacer
Transmission

0unctionPlug

Assembly

Transmission
0ineSpacer

Transmission

0ine

ConnectorAeac
InsulatorBead

Tranposed

S0N4K

NN.

04500A/S4

Aine

04000.0
04500A/S0 04500A/A0 0Z500A/B4

44F44EN44

NN.

0A50

40 40 44 45 40 40

0A04A

0ipoleMtg.

Base

Insulator

0ipoleSocket

PlugMtg.
Bracket

BananaSpring

5lug

0ipoleSocket

Rlamp 0ipole,

Telescoping

0ipole,Fixed

0A04A/B0

0G0544.0

0A04A/S0
04000/M4

04000 0A04A/4 0A04A/00 0A04A/04

44 40 00 04 400 00 04 05

D08007

Aluminumbar0"x%"x%"

0ga.(.0P6"musicwire,silver
plateovercopperplate,cutto0"

length)

Type4bananaspringplugwith

connectorlugbrazedon

Type40,4%"xVz"xy4",ceramic

Flexiblecable—4strandsNo.7

tinnedcopperwire,cutto0"length

Type000,Polystyrene

0IPO0ERO00ERTORAN000A

(Assembly0rawingNo.40444)

Alum.Wthick,0Jfx4§£"x%"

Type40,%"dia.x4"long,ceramic

Brasstubing,\%"dia.x0}J"long,

withwing0screwclampattached

Brass,0%"x0VCx4%"

Type4

Brass,.04"thick,0^"x%"x%",

curvedto\\"radius

4ft.longextended,5ft.collapsed,

%"max.dia.

4ft.longx%"dia.

FUN4T4N

Mtg.foritem00



4FR. 0

4404R4N4440NCK

NN.NN.

UpperRentral

Shaft

UpperRentral
ShaftHousing

BeamSeat

TaperedScrew

Pin

CentralShaft

5lug5late

PlugAssemb0e

Assembly

04454R5A/S4 04054R5A/H4

Flange

04054R5A/54

0Z006P0

04000.0

04500

00 00 04 00 00

04400S0D080TI7FUN404N

U5PERPN3PASHAFTASiaMC457RCA6PiaT00SR5-A

(Assembly0rawingNo.004400)

Phenolictubing,0Y5"L0.x0"OJD.

x0Rft"long

Alum,tubing,5%"L0.x0"O.0.x
0%"long,withSYa"dia.opening

throughside.

Rastalum.0"dia.x40/0"deep,

withguidepinsandthreadedstuds

attached

Brass,0"longx.04"dia.,V*"—

0thd.(Sameas44)

Polystyrene,0}J"dia.xYt"thick PlugAssemblyType4bananaspringplugwith0
ga.musicwiresilverplatedover

copperplate,cutto0"lengthand

brazedinendofplug

4F4A

DWG.NN.

IncludesiteN08004,04,

05

04500A/B0CentralShaft

Bearing

Assembly

0004500A/B4BallBearing

UnitTypeMRS0X0S7%

00404500A/S5BearingSocketBrass,0"dia.x7/8"deep

0004540A/R0GreaseRetainerGreyfelt,0"L0.x4^"O.0.xft"

thick

0404540A/S0GreaseShieldTagboard,00/0"I.0.x4JJ"O.0.

x.04

0504500A/S0GreaseShieldBrass,0^"L0.x5N0/0"O.0.x

.040"thick

0004050CollectorRingBrass,0&"L0.x4Rft"O.0.x.40"

thick

Inner0asher Outerwasher

0044400
004404 004040

7044N
004400

0044040

0044R0 00444 00447
0044-5

40440

004448

2500



4F4A404
0044NDWG.NN.

004480
40440

404440
004480

0044N0

004404

00448

0044004004445

0044R0

44F444N4440N4K

NO.NN. 0004000

4004008.4

4400Z500A/8 4404540A/00

44 40

oo400

44

040405 0005 04500A/4
0440

04400R0

RollectorRing

Mtg.Strip

Rol0ectorRing

Mtg.Strip

RollectorBrush

Antenna

Connector

Aead

BrushTerminal

Strip

Upper00entra0 ShaftHousing

BaseMtg.

CentralShaft

CouplingFlange

5rotectiveRap

D088887

Polystyrene,0"x%"xY*",ring

slots.005"deep(oneused)

Polystyrene,0"xWxVi",ring

slots.05"deep(twoused)

Brass,V/a"long,contactfaces

groundparal0el

0ga.strandedtinnedcopperwire,
rubberandcottonbraidinsulation,

withtipandlugattached,4%"long

overall

Polystyrene4*4"x%"xy4"

Rastalum.,4Ys"basedia.,0%"

sleevedia.,4^"deep

Castalum.,5%"basedia.,0%'

sleevedia.,04/0"deep,withguide

pinsandthreadedstudsattached

Rastalum.,0"dia.x0"deep

FUN40I7

Collectorbrushmounting

Formountingshafthousingto

cabinetfloor

Forcoupling00to45

Forcoveringexposedendofcentra0 shaftassemblyduringtransportation

orstorage

RONTROAUNITMR0050A

(Assembly0rawingNo.0044)

4504000A/S00owerCentra0Phenolictubing0y4"I.0.x0"O.0.

Shaftx0"long

4004000A/H4AowerCentral

ShaftPhenolictubing0%"I.0.x4"O.0.

Housingx40"long

4404005CentralShaftCastalum.,5%"basedia.,0%*

Couplingsleevedia.,4%"deep



404. 4

44F444N4440N4K

NN.NN.

44 40 000 04 00 080 05
3000

00

04054R5A/54

04054
04444

04000A/H0

040050

04000A/B4 04000A/M0 04000A/B0 04000A/S0

0440040

TaperedScrew

5in

RentralShaft RetainerRing

5lug5A04

BatteryHolder 0owerCentral

Shaft

HousingMtg.

5ilotAight

Battery

Compassand

Azimuth

IndexMount CentralShaft
SleeveBearing AzimuthScale

D080087

Brass,4"longx.04"dia.,y4"—0

thd.(Sameas00)

Brass,04/0"I.0.x4%"O.0.x

.000"thick

SignalCorpstype

FUN4087

0oudspeakerconnection

Rastalum.,Wa"overalldia.,0\\"

overalldepth,collar4"I.0.x4M>"ForattachingControlUnitMR0050A

O.0.undersideofCabinetCSR50A

AzimuthScale

Hub

AzimuthScale BearingCollar AzimuthIndex

5ilot0ight

Shield

AzimuthScale

SetScrew

Control

Handwheel

04000A/H0 0Z000A/C4

0Z00A/04

0Z000A/S4 04000A/S4 0Z000A/H0

000 00
04 04

00 00

Cast,alum.,4%"x5%"x0",collar

0y4"I.0.,4"O.0.,base0y4"I.0.

Rastbrass,0"I.0.,0%"O.0.,iy4"

deep

Rastalum.,4"dia.x0"deep,with

twoengravedscalesgraduated
470°clockwiseandcounter

clockwise

Castalum.,0"I.0.x4"O.0.x\W

deep

Castbrass,0"I.0.x4"O.0.x4%"

deep

Alum.,5%"x0"x%"
Alum.,0%"x0"x4"

Hex.head%"x4400thd.

Castalum.,0"dia.,4%"deep

AntennaRotation

4F4A

DWG.NN.

P4444

004400
0044445

004444

40000

0044044
004470

0044R

0A4405

004400
0041404

50004

R504440



4FR.

44F444N4440N4K

NN.NN.

00

04040A/S5

05
04

00 04 00 00
00

04

04000A/S5 04000A/S0 04000A/S4 04000A/B0

04000A/00

04000A/S4

04040

00040080OOA

00804340
040040

0440040

Volume Rontrol

Extension

Shaft

Operating

Switch

Extension

Shaft

TuningControl ExtensionShaft
RangeSelector

ExtensionShaft TuningRontrol

BoxAssembly

Reduction
0riveUnit

RangeIndicator

AeadScrew

Frequency0ia0

Assembly

D08007

Phenolictubewithbrasscouplings

attachedatbothends,40Yi"longx

%"dia.

FUN407

Vernier0ial
VolumeIndex 0ialAssembly

Operating

Switch

Index0ial

Assembly

Sameas04.

Phenolictubewithbrasscouplings
attachedatbothends,4OY4"longx

0"dia.

Sameas04,exceptingholesizein

uppercoupling

Alum.Box,4"x0"x0".Includes

ite5P0000,00,08000005,

00,00,000000,04,0800

Type50Owith0040modification Brass,0"long,%"dia.,4.4lefthand

sq.thds.perinch

Castalum,drumwithetcheda0um, scaleattached.5%"dia.x0"deep.

Fivefrequencyrangesandone

referencerangeindicatedonscale

TypeNR044A,4"dia.forVaTshaft

5henolicdrumwithetchedalum,
scaleattached.0%"dia.x%"thick

graduated44

Phenolicdrumwithetchedalum,

scaleattached.0%"dia.x%"thick.

MarkedC0MVROFF

4F4A

DWG.NN. 5P04405P
004405P

004404

05P4405

0044440

0044N0
050444N

0A44040

0504484

0P044445

0544444



L

4

L

044004T
Range5ointer

Assembly

Frequency0ial IndexandRange
ScaleAssembly

5ilotAightBulb

Knob—Tuning
Knob—Range

Selector

Knob—Volume

Control

Knob—Operat

ingSwitch

ControlBox
Mtg.Bracket

BracketClamp

Band

ControlShaft Coupling0ink
ReceiverShaft

Coupling

5i0otLight

Mtg.0isc

5i0otAight

Socket

PilotAight

Switch

44F444N4440N4K

NN.NN.
04002A/00 04540.0

04000A/S0

045054.0

04000A/M2 04040A/B4

04000A/04 040054
044050 00000 040004 045054 045450 045054

05 00 00 04 00 00
00

00 04 05 00 04

D080087

Alum,pointer.08"thick,with

brassbracket.000"thickattached

4%"x0%"x0"

Alum.bracket.00"thick0,fa"x
0%"xVa"withalum,indexsca0e

.575"thick0"xl\\"andphos.

bronzedia0pointer.04"thick,07/s"

x0/0"attached

Brass,snapplugbutton,0^"dia.x 0/0"thk.,withpilotlightbracket

attached

Type045,4"x%",with0"
connectorleadsattached

0.0V.0.4A.screwbase,Mazda03.

S.P.S.T.ToggleSwitch

Type445,0%"dia.x0^"thk.

fory4"shaft

Type44Q,0%"dia.x0&"thk.,

for%"shaft

Type44G(pointerremoved)0%"

dia.forV\shaft

Type46PG(pointerremoved)

sameasitem00

Castalum.5"x4%"x4fJ"

Castalum,semi0circularbandVz"

x%"x5"

Brass,4%"x%"dia.,withtwo

wing0nuts

Brass,0y4"longx%"withslotted

flatshank4%"x%"xA"fory4"

shaft

0UN4087

Controlboxdialandazimuth

scaleillumination

Controlboxdialandazimuth

scaleillumination

40A

DWG.NN.

004404

4F4.

05044044

0044R0

8004
450000 04454

05044N4 0A44N5

0504400 004400
0504444

0A44-4

004400

Extensionfortuningvolumeandswitch

controlsonRadioReceiverBCR00A0A44444

00



40RÂk

008P0

DWG.NN.825"R 5000006044454

500N0.0

4
0

0A444

804445P

4
0

4004

0
0 0

4044

4044N

0 0
0

0044

40444

0

44F444N4440N4K

NN.NN.

04 00 04 05 00 00 04 00 40 44 40 40
057

45

0Z0050 0A005

080N
080

00005

00 00 04
00

0Q004A

4R0450

04000A/C0

0840

0454A/M4

0Q044

084

0E45440.0

0444A/50
00445

0044540.0 0044500.0

00N0544.4

N84E00RT

8eceiverShaft

Roupling

GroundStake
GuyingRope

Headset

0oudspeaker

Assembly
0adderAC04\

Operator4sStool

Magnetic Compass
Telescope

Telescopeand

CompassMount

Spirit0evel

StorageBattery
0umperAeads

ShockAbsorber

5acker

InstructionBook

D08008NN

Sameasitem00exceptingfor%"

shaft

MISREL0ANEOUS

Signa0RorpstypeGP05

0eatherproofed%"Manilarope,

44long

SignalRorpstype504

Special50inchpermanentmagnet

dynamictype,0ohmvoicecoi0

dustproofspider,withcableand

typeP004plugattached

Spruce,444"long,0%"wideat base,0%"wideattop,0Tythick RedOak,04"high,4"sq.atbase,

05"sq.attop

Type5000%,modifiedtoprovide

mtg.features

Type4C

Aluminum,5%"x5"x0%"

Type40

TypeRadio0580,4%"x4"x4%"

RedOak,0^"x0"x4y4"

4%"x44"

0UNC0I7

Extensionforrangeselectorcontrol

onRadioReceiverBRR00A

Guyingropeanchor

ForguyingTowerTR400A

Note:TwoHeadsets500(stockNo. 080)orHeadsetHS00(stockNo.

0B44)mayalsobeused.

Formountingtelescopeon

BeamM000A 5owerSource ChestCHR4A

ForRadioSetSCR04 (0irectionFinding)

Rapscrew Capscrew
Hex.Nut

STAN0R0BO0TS,NUTS,

0ASHERS,PC.

■&"—0x%"Hex.headwithscrewdriverslot.

RtV—0x4%"Hex.head—plain.

A-0

8



D080T87

%"—4
4—0

y4"—0

%"—4

%"—4x0"

VaT—00x5W

No.4shakeproof

tV4Shakeproof

%"—4x4%"hex.head %"—4x0y4-hex.head %"—4x0%"hex.head

%"—4x0"hex.head

%"—4x0%"hex.head %"—4x4%"hex.head
%"—4x4%"flathead %"—4x0Ms"flathead %"—4x4%"flathead %"—4x4%"flathead

0"O.0.flat

A"—0x%"fillisterhead

470xWhex.head

0440040

Hex.Nut 0ing0Nut Wing0Nut Wing0Nut

RarriageBolt CarriageBolt

0ockwasher 0ockwasher

Bolt Bolt Bolt Bolt Bolt Bolt Bolt Bolt Bolt Bolt

0asher

MachineScrew

SetScrew

44F444N4440NCK

NN.NN.

00N0040.0
5B0040 5B004.4 5B007.4

004040 004005.5

0404

044050
00004.0H4 00000.0H4

00000.4H4

00007.H4

00007.05H4 00000N.4H4
000000.0F4 00007.0F4 0A000N.0F4

0000N.4F4

0A040/S0

40
04

40 40 45
04 00 00 00

05 00 04 00 00
0N

00 00 04
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LIST OF MANUFACTURERS

1—Wilcox-Gay Corporation

2—National Company, Inc.

3—Sprague Products Company

4—Aerovox Corporation

5—Central Radio Laboratories

6—Clarostat Manufacturing Co., Inc.

7—Tobe-Deutschmann Corporation

8—Cornell-Dubilier Elec. Corp.

9—Arrow, Hart & Hegeman Elec. Co.

10—Utah Radio Products Company

11—Littlefuse, Inc.

12—P. R. Mallory & Company, Inc.

13—Cinch Manufacturing Corporation

14—RCA Manufacturing Co., Inc.

15—Solar Manufacturing Corp.

16—Ansley Radio Corporation

17—Hygrade Sylvania Corporation

18—Marlin-Rockwell Corporation

19—Signal Corps

20—O. F. Mossberg & Sons, Inc.

21—Stanley Works

22—Willard Storage Battery Company

Charlotte, Michigan

61 Sherman Street, Maiden, Massachusetts

North Adams, Massachusetts '

New Bedford, Massachusetts

900 E. Keefe Avenue, Milwaukee, Wisconsin

285 N. 6th Street, Brooklyn, New York

Canton, Massachusetts

South Plainfield, New Jersey

Hartford, Connecticut

812 Orleans Street, Chicago, Illinois

4757 Ravenswood Avenue, Chicago, Illinois

Indianapolis, Indiana

2335 W. Van Buren Street, Chicago, Illinois

Harrison, New Jersey

Bayonne, New Jersey

21-10 49th Avenue, Long Island City, New York

Emporium, Pennsylvania

Jamestown, New York

131 St. John Street, New Haven, Connecticut

New Britain, Connecticut

246-286 E. 131 Street, Cleveland, Ohio
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