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WAR DEPARTMENT
Washington, 25, D. C., 22, June 1943

This Technical Manual, published by the Hallicrafters Co. on orders
Nos. 1173-CHI-42, 1257-CHI-42, 2659-CHI1-42, 2660-CHI-42, 4668-
CHI-42 and 13817-PHILA-43, is furnished for the information and
guidance of all concerned.

RESTRICTED

This document contains information affecting the national defense of
the United States within the meaning of the Espionage Act, 50 U. S.
C., 31 and 32, as amended. Its transmission or the revelation of its
contents in any manner to an unauthorized person is prohibited by law.
The information contained in restricted documents and the essential
characteristics of restricted materiel will not be communicated to the
public or to the press, but may be given to any person known to be in
the service of the United States and to persons of undoubted loyalty
and discretion who are cooperating in Government work. (AR 380-5)
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TECHNICAL MANUAL

RADIO SET SCR-299-A
RADIO SET SCR-299-B
RADIO SET SCR-299-C
RADIO SET SCR-299-D
anom} WAR DEPARTMENT,
No. 1 WasgaINGgTON 25, D. C., 8 September 1944,

TM 11-280, 22 June 1943, 1s changed as follows:
SAFETY NOTICE

This equipment employs extremely HIGH VOLTAGES which are DANGEROUS TO LIFE if
contacted. Although electrical interlock switches have been provided for your protection,
they should not be relied upon. If the contact points of relay RY, stick, high voltages
are still present in the transmitter after the interlock switches are operated. ¥or ¢
reason, be sure that the back cover, and cover doors are closed BEFORE APPLYING PLATE
POWER. A red bull’s-eye pilot lamp, labeled PLATE POWER, on the front panel of the
transmitter indicates when the high-voltage supply is turned on. Always make certain
that the lamp is out before chan coils. Since this lJamp may burn out, do not rely
upon it to show that no high voltage is present.
L ] L ] ] »

L] L N [ ]

SECTION I—DESCRIPTION

. b . * * . 33 and 34), the transmitter frequency
Other technical manuals or instructions which range may be extended as follows:

are necessary for a complete understanding of
Radio Set SCR-299-(*) are as follows:

Extends trans-

TM 9806 for 1%-ton 4 x 4 Truck (Chev- Frequency mitter range
rolet). - Btock No. | Conversion
TM 9-883 for 1-ton, 2-wheel Cargo and Kit From— | To—

Water Trailers. -
TM 11-333 for Telephones EE-8-A and
EE-8. ’ 2767256-509 MC-609 | 2mec | 1me
. . . . . 276726-616 MC-516 | 8mc | 12 me
- 275726617 MOC-517* 8 me | 18 me

1. General Characteristics.
uency Convers on Kit MC-517 cannot

.. *Freq
* * . * . be used with Radio Set SCR-209-(*) installed
in Truck K-81-(*) since there is insufficient

d. Frequency Coverage.—The transmitting ace above the transmitter to install Antenna
components * * * 2 to 8 megacycles. MU"“ BC-030-A. . .
By using Frequency Conversion Kits The receiving components provide reception
MC-509, MC-bl6, and MO-517 (pars. over a range of 1.5 to 18 megacycles.
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!
o e. Range of Operation.—Reliable IR . Description of Principal Units
phone communication may be expected wit: and Major Components.
any other Radio Set ~-299-(*), SCR-
9-A, or SCR—499-A operating within 100  a. The Radio Station.
' mxl:s whﬂﬁ either ort:loth v]eihxclﬁsuﬁ'e_in . e . . .
motion. Using c-w telegraphy should in-
crease the range. Results, however, degend (1) Operating Components.
i distance ey muke g shortt 100t B (e Mast Base MPT © * °
1stance may make a shorter or s s @
J mile contact impossible. When operating (€) g“tseth;:: M\II’T-h}Zn Radio é‘;:
! from a fixed location, a half-wave doub- SCR-288—(*) is operated while in
[ 'S let antenna may be used to extend the motion. the tranpsemit ing antenna
‘ transmjtsﬁf range. Use of a doublet is bent backwards to a horizontal
! antenna increase the range of com- sition, being held down by an
: munication several hyndred miles. insulated ytgo the rear of the {ruck
! Doublet Antenna Kit, stock No. 241652, roof. Y 0 rovides . clearance
is designed for use with Radio Trans- « ¢ ¢ Do n,}’t touch.

mitter BC-610-(*). Paragraph 32 con-

tains installation and operation * * * * ¢
instructions for this equipment. (2) Accessory Components.

. The distance which * * of operat- . * . . .
ing personnel. (e) SOR-299-A and SOR-289-B.—The
* ¢ * ¢ . follljg ap 'l;ihes only to sets :fhm
equip o cords.
2. M.':dn Con:ponents.. . . See note in paragraph $5a regard-
ing replacement cords; (/) below

applies to these sets with new
cords. Equipment for operation

a. The Radio Station.
* * * ¢ . * ¢ ¢ Lox as follows:

' (2) Accessory Components.— . . . . .
* * * ¢ * () SCR-209-O and SCR-299-D.—
(u) (Added.) Fire extinguisher in cab _ Equipment for operation * * *
of Truck K-51-(*). cords as follows:
[ ] * L ] L ] ) * L ] L ] [ ] [ ]

4. Alshabetical Tabulation Of Components. The following is a complete list of components
included in Radio Set SCR-299-(*). A zero indicates that the item is not used in that model.
SCR-299-A SCR-299-B SCR-299-C SCR-299-D

Quantity Quantity Quantity . Quantity Article
] * L ] [ ] » L ®
12 12 12 ' 12 Battery BA-30; 4 in use,
. 8 spare.
E ] L ] [ ] [ [ ] » ®

- —_——— .. —

6. Preparation For Use.

* * [ J * * L J [ ]

¢. Storage Batteries.—Examine the cells ®* * * of sufficient size.
Caution: Add acid to water slowly and stir well with a glass or wood rod; do not add
water to acid. Use extreme caution when handling acid in order to prevent painful
burns and destruction of clothing or other materials. If acid is spilled while handling,
the burning effect may be counteracted by neutralizing with a solution of sodium
bicarbonate (bakin! soda) or ammonium hydroxide (household ammonia). After
pouring this * * holes in them.




9. Transmitting.
a. Putting Station In Readiness.—

(1) Push the START * * * LINE VOLT-
AGE meter. In damp climates and
after long periods of idleness, moist-
ure enters the transmitter. In order
to drive out this moisture, a drying
out period of approximately 30 min-
utes is recommended and may be
accomplished by turning on the
FILAMENT POWER switch. (See
b(2) and b(3) below.) The tﬁmg
out process can be accelera by

t on the heater in the truck.
L * *® * *®
b. C-W Transmission.
) ] L ] [ ] ]
(8) Adjust the FILAMENT * * *t{0 53
volts.

Caution: Aluays allow a ARlament
warm-up period of at least 30 sec-
onds before applying plate power to
prevent damage to tube filaments.

[ ] ] * N *

(5) Read Safety Notice in front of man-
ual before proceeding further. Lift
open the * * * paragraph 9¢ or d.

L

* * ] ]

(12) Rescinded.
¢. M. O. (Master Oscillator) Control.

L ] * ] * *

(@) Set the EXCITER * * * Radio
Transmitter BC-610-D.
Caution: The door over the tuning
units in the cover of the transmitter
should be open at this time to keep
the high voltage from reaching the
final amplifier.
* L * » L ]
(6) Press either key. The key must be
held down while making subsequent
adjustments. Release ex-
cept when actually making tunin
ustments. Ad{"‘uﬁt the center kno
* ¢ ¢ GRID CURRENT meter.
L ] * *

] [ ]

d. Crystal Oscillator Control.—Follow all
the steps outlined in pa.ragrarh 9b (1)
through (11), then proceed as follows:

L ] L ] ] * *

(8) Press either key. (The key must be
held down while making subsequent
tuning adjustments.) Observe the
reading * * * crystal circuit oscil-
lates.*

L 4 ] ] ] t ]
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{. Transmitter Operation.

L & & ] *

(12) During transmissions on critical fre-
" quencies under certain conditions of
unusual weather where altitude is
high above sea level, extreme voice
f)eaks may cause flashovers. The over-
oad relay * * ¢ this flashover
condition:
(@) Switch to a favorable operating
freque::cy. . :

L * ]
(c) Use the auxiliary transmitting an-
tenna.

L L ] L L ] ]

k. Reduced Power Operation (Added).

(1) The power output of Radio Transmitter
BC-610-(*) may be reduced for both
c-w and phone operation by a 50 percent
reduction of the voltage applied to the
high-voltage transformer primary circuit.
However, the regulation of the high-
voltage power supply is adversely affected
and may result in some reduction in the
%ua.lit.y of phone modulation.

ormal tune aand operation of Radio
Transmitter BC—610-(*) with the HIGH
VOLTAGE PROTE switch set on
NORMAL and the CW-PHONE switch
set on CW provides a power output in
excess of 400 watts on c-w.

@)

) Resetting the HIGH VOLTAGE PRO-

_TECT switch to the ON position and
adjusting the COUPLING control of
Antenna Tuning Unit BC-729-(*) until
.the plate current in the final reaches a
value of 125 milliamperes as indicated on
the P. A. PLATE meter, provides a
&ower output of 200 watts on c-w.
ormal tune up and operation of Radio
Transmitter BC-610-(*) with the HIGH
VOLTAGE PROTECT switch set on
NORMAL and the CW-PHONE switch
set on PHONE provides a Eower output
in excess of 300 watts on phone.

(6) For reduced power operation of Radio
Set SCR-299—(*) on phone, proceed a3
follows:

(@) Reset the HIGH YOLTAGE PRO-
TECT switch to NORMAL.,

(b) Adjust the COUPLING control of
Antenna Tuning Unit BC-729-(*)
until the final plate current, as
shown on the P.-A. PLATE meter,
is 125 milliamperes.

(c) Reset the MODULATOR BIAS
control for a reading of 40 mil-
liamperes, as indicated on the MOD.,
PLATE meter.

(d) Reduce the setting of the GAIN
control of Speech Amplifier BC-

)
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614—(*) until the MOD. PLATE
meter indicates 90 milliamperes on
normal voice modulation peaks.
Resultant power output is 175
watts on phone.

11. Radio Transmitter BC-810—(*).

a. Mechanical Construction.—Radio Trans-
mitter BC-610-(*) * * * indicating in-

struments.

L  J * * L

(1) The upper section * * * buffer-
doubler stage.) Another switch is pro-

vided for selecting grid current readings
of the intermediate amplifier or power
amplifier tube, and there is a tuning
control for resonating the power amplifier
plate circuit.

] * * L ] L J

b. Radio Frequency Section.—Electrically,
the radio * * * associated tuning cir-
cuits. (See figures 48 and 49.)

* * * * *

d. Power Supply.—Power for the entire Radio
Transmitter BC-610-(*) is obtained through
a—c plug PL, from any adequate source of
115-volt, single-phase, §0- to 60-cycle power.
See figures 50, 51, and 52.)

* * L ] » *

e. Control and Metering.—

(7) (Superseded.) The operation of relay
RY, after modifications have been made
in accordance with War Department
Modification Work Order, MWO SIG
11-280-1, 8 April 1944, is as follows:

(a) With'the CW-PHONE switch SW,
in the CW position: Power is con-
nected to transformer T, so that its
voltage output is maximum. Relay
RY, contacts connected across trans-
former T secondary close, thus short-
ing the winding to preventsurges dur-
ingkeying and a.voltalg‘e drop through
the winding. Relay RY, contacts in
the modulator bias supply line open,
a.pplyinE a high biasing voltage
(through Resistor RS-137) to the

ids of V; and V, which prevents
ow of plate current.

(b) With the CW-PHONE switch SW,
in the PHONE position: Power is
connected to transformer T, so that
its voltage output is reduced. Relay
RY, contacts connected across trans-
former T, secondary open, removing
the short from across this winding.
Relay RY; contacts in the modulator
bias supply line close, applying nor-
mal Class B bias to the modulator
stage.

] * * L [ ]

13. Speech Amplifier BC-614-(*).
L ] L ]

] * *

b. Voice Circuits.—Refer to figures * * *
voice limiter circuits.
* * * *® L J

(8) Tube Vigis * * * a dual triode.
(@) One triode section of tube Vig
operates as a conventional voltage
amplifier. Its output voltage ap-
pears across plate resistor Ruy, and
1s fed through capacitor C,e to the
grid of tube V.

[+ * * * &

SECTION IV—MAINTENANCE

Note: Failure or unsatisfactory per-
formance of equipment will be reported
on W.D,, A. G. O. Form No. 468.

form is not available, see TM 38-250.
Caution: Maintenance and servicing should
be attempted only by competent personnel
who are thoroxﬁhly acquainted with the
dangers involved. See Safety Notice.
Always remove the power cord from PL
at the rear of the transmitter before
performing any servicing operation.

15. Regular Inspection And Service.

L4 * * * *

c. Outline of In,ipection Checks.— (Major

Components.) The * * * is in opers
tion.
* . L L ] *

() Check and tighten the wing nuts hold-
ing conduit fittings where power cable
enters floor of truck and the wing nuts
on the bumper bracket. :

. * * - *
" (21) Check for proper operation and con-
dition of—
(@) All plugs.
* * * * -

e. To Recharge the Spare 12-volt Battery.—
To recharge the spare 12-volt battery
proceed as follows:

* * * * *

() Connect truck spare battery cord with
plug on battery box and make sure the
other end of this cord is connected to
socket SOy in Table MC-269—(*).

* *® * * L ]

16.1. Lubrication (Added).—The following
information supp ements instructions in
the Technical Manuals issued with this
equipment, in order to provide complete
information for the lubrication of Radio

AGO 2004




Set SCR-299-(*). The following do not
require lubrication-

%;ecmh Amplifier BC-614-(*).
ing Units TU—47 to TU-62 inclusive.

Electric heater.

a. General.—Use dry-cleaning solvent only to
clean parts. The use of leaded gasoline for
this purpose is prohibited. (See AR 850-
20.) Before lubrication, clean ed sur-
faces with slightly damﬂpened lintless cloth.
Do not allow cleaning fluid to come in con-
tact with other parts of the equix_ment.

b. Radio Transmitter BC-610-(*).—For
temperatures above 0° F., use SAE 10 OE—
Oil, engine; below 0° F, use PS—Oil, lubri-
cating, preservative, special. The foilowmg
points require lubrication every 256 hours of
operation:

(1) Capacitor shaft bearinis: one or two
ps of oil on each of three bearings.
(2) Tuning control shaft bearings: one or
two drops of oil on each of two bearings.
(®) Tuning control_gears: lubricate teeth
sparingly with oil.

¢. Antenna Tuning Unit BC-729—(3.—
For temperatures above 0° F., use SAE 10
OE—oil, engine; below 0° F., use PS—Oil,
lubricating, preservative, special. GL—
Grease, lubricating, special is used where
indicated and for all temperatures.

(1) Points requiring lubricating every 256
hours:

(a) Load coil shaft bearings: one or two

drops of oil on each of three bearings.

(b) Primary coil control shaft: one or
two drops of oil.

(c) Primary coil shaft bearings: one or

two drops of oil.

(d) Capacitor switch shaft rear bearing:

one or two drops of oil. )

(e) Capacitor switch front bearing and
rimary coil dial control shaft:
ubricate with oilcan.

(?) Points requiring lubrication every 512
hours:

(a) Load coil control bevel pinions:

céian and coat teeth sparingly with

(b) Ball spring plunger and disk: clean
and coat sparingly with GL.

(¢) Primary coll control gear and pinion:
clean and coat teeth sparingly with

GL.

d. Axle RL-27-A.—For temperatures above
32° F., use SAE 30 OE--oil, en%'me‘ for
temperatures 0° F., to 32° F., use AE 10;
below 0° F., use i”S—oil, lui)ricating pre-
servative, special. Every 32 hours of opera-
tion wash axle usinﬁ solvent, dry-cleaning, or
oil, fuel, Diesel. Remove handle and lock;
clean lock and flush out bearings. Lubricate
end replace handle. Lubricate bearings of

4G0 2004

fixed handle by applying oil liberally at
opening between axfe m and inner end of

e. :
Ventilating Fan.—For temperatures above
32° F., use SAE 30 OE—oil, engine; between
0° F., and 32° F., use SAE 10 OE—oil,
engine; below 0° F., use PS—oil, Jubricating
preservative, special. Every 1,024 hours o
operation, remove filter element covering
fan motor and the fan assembly by turning
one-quarter turn counterclockwise. Apply
four to six drops of oil to the motor bear ngs.
Every 266 hours of operation lubricate
ventilating fan air control plate screw spar-
ingly using an oil can.

f. Mast Bases MP-22 (Receiving an-
tenna).—Lubricate every 1,024 hours \of
operation. On models equipEed with lubri-
cator fitting, apply two strokes of pressure
gun, using General Purpose Grease No. 1
or temperatures above 0° F.; below 0° F.
use CG No. 0. On models having oil
cups, apply three to five drops of oil, using
SAE 10 OE—oil, engine for temperatures
above 0° F.; below 0° F., use PS—oil, lubri-
cating, preservative, special.

16.2. Modification Work Orders (Added).—
The following War Department Modification
gggik* )Orders apply to Radio Sets SCR-

(*): .

a. MWO SIG 11-280-1, 8 April 1944. Modifi-
cation of Phone-CW relay (RY,) circuit.

b. MWO SIG 11-280-2, 23 May 1944. Modifi-
cation of Radio Sets SCR-299-A, SCR-
299-B, SCR-299-C, and SCR-299-D in
mounting of rectifier Tubes VT—46-A to

revent flashover.

c. MWO SIG 11-280-4, 21 June 1944. Re-
placement of rectifier filament transformer
(T,) in Radio Sets SCR-299-A, -B, -C, and
-D. (Supersedes MWO SIG 11-280-3, 23
May 1944.)

16. Removal of equipment.

Whenever it becomes * * * proceed as
follows:

a. Whenever possible, disconnect the trailer
from the truck and move the truck a
short distance away. As an alternative,
move the truck in such a position as to jack
knife the trailer so that the rear of the truck

will become more readily accessible.

*® *®

e

L J * *
d. Remove Table MC-269-(*). (Requires four
men.)
* ] * * L J

21. Access To Components.
* * *
c. For access to the wiring on Table MC-
269-(‘)0
*

* *

* * * .

«
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SECTION V—SUPPLEMENTARY DATA (AppEp)

82. Doublet Antenna Kit.
. a. Description.—

Doublet Antenna Kit consists of a half-
wave doublet antenna (cut to operating
frequency by the operators of the radio
set) which is fed by means of a coaxial
cable. One end of the coaxial cable is
connected to the center of the antenna
and the other end is coupled to Radio
Transmitter BC-610-(*) by means of a
variable link which is part of the trans-
mitter tank coil. The antenna is sup-
gorted by three masts made up of Mast
ections MS-44-A, or by any other
available means.
Following is a list of components con-
tained in Doublet Antenna Kit. The
items are tabulated in two columns.
The second column indicates items re-
quired for an installation where masts
must be used, and the third column
indicates items required for the antenna
and coupling system when other means

of supporting the antenna are available.
Quantity
Artlcle Comgleu Antenns
doublet

kit only

Roll BG-176_._ .. __._.... 8 |eeeeena
Bag BG-102-A_ ... ...... 2 1

Mast Section MS-44-A_._. 2] e -.

Mast Base MP-19___._... 2 PO -

Guy Plate MP-20_....... L I I,

Guy GY-22-A. ... ....... 6 [cccmee-.

uy GY-41___ ... .. ) 2 PO
Guy GY-24-A__________. 3 3
Insulator IN-86-A_....... 12 12

Stake GP-2______________ 18 |....o...
Reel RL-29___. . ..._.... 2 2
Steel tv:}:n (100-foot) . .. - ... 1 1

Wire W-28_ __.___....._. 250 ft| 250 ft
Cord CD-1290 (._ft ..in.). *] 1
Coil Unit C-387-D....... 1 1
Coil Unit C-388-C........ 1 1
Coil Unit C-389-C........ 1 1
Coil Unit C-390-C........ 1 1
Coil Unit C-447-B........ 1 1
Coil Unit C-448-B........ 1 1
Coil Unit C449-B.._...... 1 1
Instruction sheets......... 2 2

®This oord is so designed that if additional distance

between the doublet antenna and the radio set is
required, several sections may be joined together until
the desired langth is obtain

6

®

@

The coil units are contained in a package
ggpared for oversea shipment. Mast

tions MS—44-A are packed in three
canvas Rolls BG-176, seven mast sections
to each roll. All of the guys, guy
plates, mast bases, and stakes are
packed in one Bag BG-102-A. The
remaining items, which are required for
the antenna system only (column 3), are
packed in the other Bag BG-102-A.
As soon as circumstances g: mit, Radio
Sets SCR-399-A and SCR—499-A will
be delivered with the variable-link tank
coils listed above instead of with the old
fixed-link tank coils. When Doublet
Antenna Kit is issued for use with such
sets, the coils may be omitted; if issued,
they should be returned to stock. On
the other hand, the new coils will always
be needed when the Doublet Antenna
Kit is to be used with Radio Set
SCR-299-(*) because all procurements
of this set have been equipped with
fixed-link coils.

b. Installation and Operation.—

@

. tion of cover wi

@

®

@

The choice of location for the erection
of the antenna is largely degendent
upon tactical considerations. If pos-
sible, select a location away from power
lines, tall trees, or other obstructions
for best operating results. Considera-
not always permit
selection of the best location. In any
case, use the best compromise between
cover and a clear antenna.
The doublet antenna radiates strongest
in a direction at a right angle (90°) to
the plane of its wire. Remember this,
as well as the location of the stations
with which communication is desired,
when selecting the position of the masts.
Three masts are used to support the
antenna; the center mast is used to su
rt the weight of the coaxial cable
eeder line.
Erect the masts and install the antenna
in accordance with the following pro-
cedure:

(a) The antenna wire should be cut for
the lowest operating frequency to
be used. This may be obtained
from the formula:

468

antenna length in feet= F o
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()

(c)

(@

(e)

n
()]

(F(mc) is the lowest operating fre-
quency in mefacycles.) The fre-
quency versus length curve (fig. 92)
can be used to obtain the approxi-
mateantenna length. To obtain the
distance separating the outer masts,
add 6 to 8 feet to the length deter-
mined above. The third antenna
mast is erected at the midpoint, in
line with the two outer masts.
(See ﬁ?ro 88 for the general lay-
out to be followed.)
Select the following parts from the
kit for one mast:

7 Mast Sections MS—44-A.

6 Stakes GP-2.

3 Guy Plates MP-20.

1 Mast Base MP-19. .

2 Guys GY-22-A.

1 Guy GY-24-A (antenna hal-

yard).

4 Guys GY41.
At the point selected for one of the
outer masts, stake Mast Base MP-
19 to the ground with two Stakes
GP-2. Use the hammer supplied
with the radio set.
Using a radius of 20 feet from Mast
Base MP-19, drive in the remain-
ng four Stakes GP-2, 90° apart
from one another and at an angle
of 485; )to the antenna wire. (See

ote: When measuring distances
on the ground to determine the
position of the stakes, a mast sec-
tion may be used conveniently
since its over-all length is §% feet
or 5 feet NOT INCLUDING the
6-inch ferrule (smaller diameter
portion) at one end.
Assemble the seven Mast Sections
MS—44-A with one Guy Plate
MP-20 at the top of the mast,
another at the junction of the
fourth and fifth sections, and the
remaining guy plate at the junction
of the first and second sections.
Slip the bottom mast section over
the mast basc.
Attach two Guys GY-22-A and
the block of one Guy GY-24-A to
Guy Plate MP-20 at the top end
of the mast, l:lyl means of the snap
hooks on each guy. Fasten the

y.
hooks of one Guy GY-22-A-

8na

an(F one Guy GY-24-A through
one hole of Guy Plate MP-20, and
the snap hook of the remaining
Guy GY-22-A through the oagg-
site hole. Attach four Guys GY-
41 to Guy Plate MP-20 at the

(k)

U]

junction of the fourth and fifth
mast sections with two snap hooks
in each of the two holes. Tie
both ends of Guy GY-24-A and
the bottom ends of Guys GY—41
to a point near the bottom of the
mast. Guy GY-24-A is used as a
halyard to raise and lower the
antenna wire. Guys GY-41 are
not used to raise the mast and
therefore, their loose ends may also
be secured to a point near the bot-
tom of the mast. Make sure that
Guy GY-24-A will be on the
antenna side of the mast after
erection so that the various guys
will not become tangled with each
?;‘h:{; bly of G

e guy assembly of one Guy
GY-22-A is gmapedy by the center
ring to which the two lower pullezs
are attached, the mast can be
raised by walking towards the base
of the mast. (See fig. 90.) A
second man should assist in the
erection procedure by lifting the
mast from the ground in a manner
similar to that used in raising a
ladder. A third man on the re-
maining Guy GY-22-A should
stand by to make the necessary
adjustment on the length of the
guy when the mast is erect. When
the mast has been brought into a
vertical position, attach Guys GY-
41 to the stakes, securing both
G':Ks GY-22-A and GY-41 to the
stakes by making a couple of turns
with each guy around the stake
in the manner shown in figure 89.
Erect the other two masts in the
same manner.

(J) Select the following parts from the

(k)

kit: Wire W-28, coaxial-cable feeder
Cord CD-12900, and Insulators
IN-86-A.

Determine the length of the an-
tenna in accordance with the for-
mula given in b (4) (a) above, and
cut the required length of Wire
W-28. If operation on more than
one frequency is contemplated, cut
the antenna for the lowest fre-

Kuenc .
(I) Attach one Insulator IN-86-A to

(m)

each end of the antenna.

Cut the antenna wire at the exact
center and join together with the
coaxial-cable terminating block at
one end of Cord CD-1290. (See
fig. 89.) One end of the halyard
(éuy GY-24-A) must be made
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fast to the coaxial-cable terminating
dlock as shown in the same figure,
to support the weight of both the
antenna and the coaxial cable.

(n) Fasten the Guy GY-24-A halyards

on the two end masts to their re-
spective antenna insulators, and
raise the antenna into position.

(56) Make the following changes in the wiring
of Radio Transmitter BC-610—(*):

®)

(a)

(®)

Disconncet the coaxial-cable link be-
tween Rudio Transmitter BC-610-
(*) and Antenna Tuning Unit BC-
729-(*) or BC-939-A from the out-
side terminals of the feed-through
insulators on the left side of the
transmitter cabinet.

Connect the other end of coaxial-
cable Cord CD-1290 from the doub-
let antenna to the feed-through in-
sulators by means of the connector
provided on the end of the cord for
that purpose. .

To place the radio set in operation, pro-
ceed as follows:

Caution: Never make the following
adjustments while plate power is on.
Turn off plate power, make neces-
sary adjustments, then turn power
back on. Follow this procedure
until the adjustments are com-
leted. Do not rely upon the
interlock switches for protection.

(@)

Select the new coil unit whose fre-
quency range includes the frequency
for which the doublet antenna was
cut. Plug the coil into the jack bar
in the transmitter.

Note: The new coil units are sup-
plied in a package prepared for over-
sea shipment. Unpack and place
them in Chest CH-88 in the location
formerly occupied by the fixed-link
transmitter tank coils originally sup-
plied with the equipment. Store
‘the old (fixed-link) coils clsewhere or
return them to depot stock when
authorized.

(b) Rotate the link coil so that the

()

purple mark on the link coil will be
next to the similar mark on the
primary (fixed) winding. Then ro-
tate the link coil in a clockwise
direction until its axis is at an angle
of 90° to the axis of the primary
winding. This is a position of very
low coupling. (See fig. 91.)

Tune up the transmitter in the
usual manner with the HIGH
VOLTAGE PROTECT switch in
the HIGH VOLTAGE PROTECT
position. Resonate the final ampli-

fier plate tank circuit by turning the
PLATE TUNING vzhelglm'flgr 'Y
minimum reading of lglau current,
as indicated by the P, A. PLATE

meter.

(d) Turn off the J:late power to the

transmitter and open the left-hand
cover to gain access to the final tank
coil. Increase the couplingof thelink
coil by rotating it in a counterclock-
wise direction until its axis is at an
angle of about 45° to the axis of the
tank coil. Close the transmitter
cover, turn the plate power on, and
retune the PLATE TUNING wheel
for minimum plate current. The
value of plate current indicated by
the P. A. PLATE meter should show
an increase over the value shown
when the transmitter was tuned with
the couplin% coil in the low coupli
position. The position of the li
coil must be adjusted so that the
value of plate current indicated at
resonance (minimum plate current)
is 100 milliamperes with the HIGH
VOLTAGE PROTECT switch in
the HIGH VOLTAGE PROTECT
position.
Note: Always remember to retune
the final plate tank circuit to reson-
ance (minimum plate current) after
making each readjustment of the
link coupli?ﬁ.

(e) Place the HIGH VOLTAGE PRO-
TECT switch in the NORMAL

osition and turn the transmitter on.
he reading on the P.A. PLATE
meter should be from 290 to 300
milliampercs. If the value of plate
current differs materially from these
figures, turn the transmitter off and
readjust the coupling of the link
coil. A value of plate current
greater than 300 milliamperes re-
quires a reduction in coupling; a
value of plate current less than 290
milliamperes requires an increase in
coupling.
(" To change the frequency of opcration,
proceed as follows:

(a) Plug in the new coil unit whose
frequency range includes the desired
operating frequency.

(b) If the antenna has been cut for lowest
operating frequency as outlined in
b (4) (a) above, it will be necessary
to shorten the antenna for the new
frequency. Lower the antenna, de-
termine the proper length for the
new frequency, and cut the antenna
at points of equal distance from the
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center of the antenna for the new
lenﬁl;. Insert an Insulator IN-86-A
at both points where the antenna
was cut. Hoist the antenna back
into position and tune the transmit-
ter for operation on the new fre-
quency in accordance with the in-
structions ‘fiven in b (6) above. For
example, if the original length of the
antenna was 234 feet (2 mec) and it
is desired to operate on 4 mc, it will
be necessary to reduce the length of
the antenna to 117 feet, or 58.5 feet
each side of center. When it is
desired to go back to the lower fre-
uency, place a wire jumper across
axe insulators inserted for operation
at the higher freauency. e an-
tenna may be divided into a number
of sections to permit operation on
different frequencies. Use jumpers
across the insulators between the
sections if required.
Note: The doublet antenna works
best at the frequency for which it is

cut. It can be operated without

serious loss of efficiency however,
over a band extending to approxi-
mately 100 kc each side of the fre-
quency for which it was designed.

¢. Maintenance.—

(1) To insure proper operation of the doublet
antenna system, make routine checks of
the electrical connections from time to
time.

(@) Check the connections from the co-
axial cable fecder line to the center
of the antenna.

(b) Check the connections from the
coaxial cable feeder line to the feed-
through insulators on the side: of
Radio Transmitter BC-610-(*).

(¢) Check the condition and connections
of Cord CD-1290 and the coil units.

(d) Check the condition of the coaxial
terminating block at the antenna.
It is immo:ative that no moisture
get into this connector since moisture
will seriously impair its operation.

(3) Check the tension on Guys GY-22-A
and GY—41 daily. Guy ropes usually

4G0200A ROS801°—44——2

shrink during the night and stretch
during the day. Sufficient slack must *
be allowed to permit normal shrinking
during damp periods in order to prevent
undue strain on the guE. Examine the
guy stakes daily to make sure that they
are seated firmly in the ground.

do Addendao_

@

@

@

The following tabulation illustrates the
difference between the new coil units
that are a part of this kit and those
previously supplied with the transmitter:

New coil unit
Frequency range
e 6m3 No. of f:&"'uﬁ?
Colfl unit turns on
link coil
2.0-3.5....... C-387-D 6.5 | C-387-B
3.5-4.5..__._. C-388-C 4.5 | C-388-A
4.5-6.7.. ... C-389-C 4.5 | C-389-A
5.7-8.0___.._. C-390-C 4.5 | C-390-A
8.0-11.0__.._. C-447-B 4 5| C-447
11.0-14.0_._.. C-448-B 2.5 | C-448
14.0-18.0.....| C-449-B 1.5 | C-449

The new coil units also operate equally
well into Antenna Tuning Unit BC-
729—(*) or BC-929-A connected to a
15-foot whip antenna. Note that the
tuning charts may be slightly in error
with respect to the listed dial setting of
the plate tuning control. The error may
vary somewhat depending on operating
frequency and ground conditions. The
tuning charts serve, however, to locate
the proper dial settings approximately.
The final plate tank circuit must be
tuned to resonance at all times, as
indicated by a dip to & minimum re:uiing
of the P. A. PLATE meter.

When the new coil units are used with
Antenna Tuning Units BC-729-(*) and
BC-939-A, the link coil should be set
for maximum coupling. This condition
is indicated when the plane of the link
coil winding is parallel to the plane of
the fmmary wmdinF, and when the
purple mark on the link coil is next to

the identical mark on the primary
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8. Frequency Conversion Kit MO-509.
a. List of Component Parts.—The com

15183t parts of uency Conversion Kit.Mp(g-.

are:
1 Chest CH-251.
3 Tuning Units TU-61 (range 1.5 to 2.0

me).
8 Tuning Units TU-62 (range 1.0 to 1.5

me).

2 Cm} Units C—454 ?’ange 1.5t02.0 mc;.

2 Coil Units C—455 (range 1.0 to 1.5 mc).

2 Vacuum capacitors, 100-mmf,

2 Vacuum capacitors, 50-mmf.

1 Antenna AN-168, long wire.

7 Mast Sections M .

1 Mast Base MP-19.

2 Mast Plates MP-20.

6 Stakes GP-2.

1 Halyard GY-24-A.

4 Guys GY-22-A.

1 Roll BG-176, antenna.

1 Bag BG-102-A, antenna acceesories.

1 Wire W-128, 17-inch.

1 Lug, solder (with ¥%-inch hole).

1 lIx‘ulgf solder (with %;-machine screw

ole). -

1 Screw, machine, % x 1% inches long.

1 Lockwasher, 8-32.

1 Nut, hexagonal, 8-32.

2 Supplements to TM 11-280B, TM
11-280, TM 11-281, 17 April 1943,
and TM 11-281, 4 September 1943.

(1) Modification of Antenna Tuning

Unit BC-729-(*).—Antenna Tuning
Unit BC-729-(*) may be modified by
Frequency Conversion Kit MC-509 to
allow operation of Radio Set SCR-299-
(*) on uencies from 1 to 2 mega-
cycles. To install, see figure 93 then pro-
ceed as follows:
(a) Open the coaxial line between the
transmitter and Antenna Tuning
. Unit BC—729—(3l by removing the
center wire at the terminal on the
antenna tuning unit (the terminal
for coaxial cable nearest front panel).
(b) To the center wire connect one end
of a jumper. Remove plug-in vac-
uum capacitor VC-50 from An-

tenna umrtxﬁ Unit BC-729-(%). °
e

Attach th er end of the jumper

to point X (the VC-50 rear mount-~

ing clip, fig. 93) which connects

with the slider of coil Ly in Antenna
- Tuning Unit BC-729-(*).

(¢) Place the SERIES COND switch of
Antenna Tuning Unit BC-729-(*)
in the 6-8 MC position.

(@) Modification of Antenna Tuning

Unit BC-939-A.— Antenna Tuning

4GO 2004

Unit BC-939-A may be modified by the
use of Frequency Conversion Kit MC-
509 to allow operation of Radio ‘Set
SCR—29!:—(‘) 'ci‘n f{eqt::lzlxciee from 1 to 2
megacycles. To install, see figure 93
».mFl proceed as follows:

(a) Open the coaxial line inside Antenna

®

@)

Tuning Unit BC-939-A by remov-
ing the center conductor of the
coaxial line from point Y. Bend
this wire away from the insulator,

and tape. Attach one end of the '

17-inch length o. Wire W-128 to
point Y.

(b) Remove the lead i from
cou lif%coil L; to the ANTENNA
nalCUﬁl NT meter M,) at termi-

(c) Attach the free end of the 17-inch
le of Wire W-128 to the AN-
TENNA CURRENT meter (M,) at
terminal 1.

(d) Remove thelead from high-frequenc
induetor coil L, to the ANTENN
CURRENT meter (M,) at terminal
2. Do not remove the other lead on
this same post which runs to a con-
tact of switch SW,; which is marked
2-10 MC LONG WIRE 10-18 MC.

(e) Place the antenna e switch on
Antenna Tuning Unit BC-939-A in
the 2-10 MC position.

Modification of Radio Transmitter

BC-610-(*).—When operating on fre-

quencies from 1 to 2 megacycles, the

single lead to one side of resistor R, in

Rddio Transmitter BC-610-(*) must

be removed. Resistor R, is located

under the p-a capacitor mounting
panel adjacent to the p-a r-f choke CH,,.

After removing the lead, the resistor

should be so positioned that it will hang

clear of the chassis and all surrounding

parts. .

Caution: Failure to make the above

changemay result in damage to the 700-

ohm resistor, R,, and r-f choke CHj,.

When operation on frequencies above 2

megacycles is again desired, make cer-

tain that the lead to resistor R, is re-

p aced by reso dering into the circuit.

Erection of Antenna.—A 75-foot or

125-foot antenna must be used. Erect

a long wire antenna as shown in figure 94.

All necessary items are provided in

Frequency Conversion Kit MC-509. If

the %-inch screw original'y supplied in

Mast Base MP-47-(*) 1s no longer

available, use Mast Section MS-53.
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83. Frequency Conversion Kit MO-509.

a. List of Component Parts.—The com
nent parts of Frequency Conversion Kit Mpd.—.

Unit BC-939-A may be modified by the
use of Frequency Conversion Kit MC~
509 to allow operation of Radio Set

6509 are: SCR-299-(*) on frequencies from 1 to 2
1 Chest CH-251. mefacycles. To install, see figure 93
3 Tuning Units TU-61 (range 1.5 to 2.0 and proceed as follows:

me).
3 Tuning Units TU-62 (range 1.0 to 1.5

mce).

2 COI} Units C—454 grange 1.5t0 2.0 mcg.

2 Coil Units C—455 (range 1.0 to 1.5 me

2 Vacuum capacitors, 100-mmf.

2 Vacuum capacitors, §0-mmf.

1 Antenna AN-168 fong wire.

7 Mast Sections MS—44.

1 Mast Base MP-19.

2 Mast Plates MP-20.

6 Stakes GP-2.

1 Halyard GY-24-A.

4 Guys GY-22-A.

1 Roll BG-176, antenna.

1 Bag BG-102-A, antenna accessories.

1 Wire W-128, 17-inch.

1 Lug, solder (with %-inch hole).

1 lI;ulgS solder (with %,-machine screw

ole). -

1 Screw, machine, %s x 1% inches long.

1 Lockwasher, 8-32.

1 Nut, hexagonal, 8-32.

2 Supplements to TM 11-280B, TM
11-280, TM 11-281, 17 April 1943,
and TM 11-281, 4 September 1943.

b. Installation.—
(1) Modification of Antenna Tuning

Unit BC-729-(*).—Antenna Tuning
Unit BC-729-(*) may be modified by

Frequency Conversion Kit MC-509 to

allow operation of Radio Set SCR-299-

(*) on frequencies from 1 to 2 mega-

cycles. To install, see figure 93 then pro-

ceed as follows:

(@) Open the coaxial line between the
transmitter and Antenna Tuning

. Unit BC-729-(*) by removing the

center wire at the terminal on the
antenna tuning unit (the terminal
for coaxial cable nearest front panel).

(b) To the center wire connect one end
of a jumper. Remove plug-in vac-
uum capacitor VC-50 from An-
tenna Tunin
Attach the other end of the jumper
to point X (the VC-50 rear mount-
ing clip, fig. 93) which connects
with the slider of coil Ly in Antenna
Tuning Unit BC-729-(*).

(c) Place the SERIES COND switch of
Antenna Tuning Unit BC-729-(*)
in the 6-8 MC position.

() Modification of Antenna Tuning

Unit BC-939-A.— Antenna Tuning

AGO 200A

Unit BC-729-(*). °

@®

@)

(a) Open the coaxial line inside Antenna

Tuning Unit BC-939-A by remov-
ing the center conductor of the
coaxial line from point Y. Bend
this wire away from the insulator,

and tape. Attach one end of the '

17-inch length o. Wire W-128 to
point Y.

(b) Remove the lead run.nu’xlg from
coll}%lin coil L; to the ANTENNA
Ca.l lR NT meter (M,) at termi-
nal 1. ’

(c) Attach the free end of the 17-inch
len%gh of Wire W-128 to the AN-
TENNA CURRENT meter (M,) at
terminal 1.

(d) Remove thelead from high-frequency
induetor coil L, to the ANTENNA
CURRENT meter (M,) at terminal
2. Do not remove the other lead on
this same post which runs to a con-
tact of switch SW,_, which is marked
2-10 MC LONG WIRE 10-18 MC.

(e) Place the antenna range switch on
Antenna Tuning Unit BC-939-A in
the 2-10 MC position.

Modification of Radio Transmitter
BC-610-(*).—When operating on fre-
quencies from 1 to 2 megacycles, the
single lead to one side of resistor k. in
Ridio Transmitter BC-610-(*) must
be removed. Resistor R, is located
under the p-a tank capacitor mounting
panel adjacent to the ?—a r-f choke CH,,.
After removing the lead, the resistor
should be so positioned that it will hang
clear of the chassis and all surrounding
parts.

Caution: Failure to make the above
changemay result in damage to the 700-
ohm resistor, R;, and r-f choke CHy,.
When operation on frequencies above 2
megacycles is again desired, make cer-
tain that the lead to resistor Ry is re-
p aced by reso dering into the circuit.

Erection of Antenna.—A 75-foot or
125-foot antenna must be used. Erect
a long wire antenna as shown in figure 94.
All necessary items are provided in
Frequency Conversion Kit MC-509. If
the %-inch screw original'y supplied in
Mast Base MP—47-(*) 18 no longer
available, use Mast Section MS-53.
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APPROXIMATE DIAL SETTINGS
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adjust the antenna circuit with the p-a

amplifier, proceed as follows:

(@) Sce the table for approximate set-
ting of PLATE TUNING dial and
antenna tuning crank.

(b) Throw the HIGH YOLTAGE PRO-
TECT switch to HIGH VOLTAGE
PROTECT.

Caution: Besure that plate poweris
turned off when making coupling
adjustments.

(c) Set the movable coupling link lo-
cated in the tank coil (either Coil
Unit C-454 or C—455) at minimum
coupling. Minimum coupling is ob-
tained when the movable coil is at
right angles to the tank coil.

(d) Set the transmitter control switch
(())n the speech amplifier to TRANS.

N.

(e) Place the SERIES COND switch of
Antenna Tunin& Unit BC-729-(*)
in the 6-8 MC position. (When
using Antenna Tuning Unit BC-

Tuning Unit P. A. fixed BO-430-A
$ l‘requenoy’ Coll unit Plate capacitor B&m” antenna Antenns
E (me) | No. | M. 0. | Doub, Ilnt. Amp. ¢ | ¢ toning erank | 4RI ek | leeth ()
' 10| TU-62 5 40 10| cC-455 54 100 1.4 13 125
11 TU-62 32 3.8 3.8 C-455 8 50 11.9 20 125
1.2 TU-62 52 5.5 ‘5.5 C—455 40 50 20. 9 28 8 125
, \ 1.3 TU-62 68 70 7.0 C-455 68 50 27.9 33. 6 125
' 1.4 TU-62 81 80 80 C—455 90 60 33.5 38.3 125
' 15 TU-62 92 9.0 8 8 C-455 28 0 38 4 44. 2 125
‘ 1.5 TU-61 13 3.0 50 C-454 56 50 22. 8 26 75
’ 16 TU-61 35 4.0 6.0 C—454 76 50 27.9 29. 7 75
g 1.7 TU-61 53 5.5 75 C—454 91 50 32. 2 33.2 75
1.8 TU-61 67 6.5 85 C—454 27 0 33. 6 36.3 75
1.9 TU-61 80 7.0 9.0 C-454 38 0 36. 8 39. 6 75
4 20 TU-61 91 80 9.5 C-454 50 0 39.5 42. 1 75
d c. Operation.—To operate Radio Set 939-A, the antenna range switch
SCR-299-(*) in the 1- to 2-megacycle should be placed in the 2-10 MC
frequency range, proceed as follows: B)sition.)

(1) From the table above détermine the cor- (f) Depress the sending key and adjust
rect antenna length for the selected fre- the PLATE TUNING dial until
quency. If a 125-foot antenna is re- the P. A. PLATE current meter dips
quired, connect a short jumper wire to minimum. .
around the insulator separating the 75- (9) Turn the antenna tuning crank
foot and the 50-foot lengths of antenna abou the approx mate position in-
wire. (See fig. 94.) If a 75-foot an- dicated in the table for the desired
tenna is required, omit this jumper wire. frequency. As this sett:ng is %}E

[ (2) From the table determine the correct proached, °bse"'f° the P. A. PLA,
tuning unit, coil unit, and P. A. fixed current metor lor a Fielng pate
capacitor }o belused for the desi:‘ed fre- ggglint fo;-n g:ili(;l{xm . u]rl:-Setx‘nt a:
quency. Install these units in the radio et ¢
transmitter. indicated by the P. A. PLATE
3 (8) The exciter stages are tuned by the current meter.
S M. 0., DOUB., and INT. AMP. controls (h)1f the current indicated on the
:gdtl:ie)tumng units. (See par. 9 a, b, c, mlilliamR?res, thdecreasﬁn tﬂe f:ou.
! : . ing. ter the coupli as been
: ' (4) To tune the final amplifier stage and fese%, readjust the gLAel‘E TUN-

ING dial for minimum reading of
the PLATE CURRENT meter.

(i) Repeat the steps in (1), (¢), and (b)
above until max mum antenna cur-
rent is obtained with PLATE TUN-
ING at dip.

Note: Keep in mind the 110-milli-
ampere maximum allowable P. A.
PLATE meter reading.

(/) Throw the HIGH VOLTAGE PRO-
TECT switch down to NORMAL.
The P. A. PLATE meter should
read approximately 290 milliamperes.

(k) Carefully repeat the steps in (f), (9),
and (k) above with the HIGH
VOLTAGE PROTECT switch in
the NORMAL position; adjust for
a reading of 290 milliamperes on the
P. A. PLATE current meter. The
transmitter is now ready for c-w
operation.

(I) For phone operation proceed as
above and then refer to paragraph

Ce.
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SW-14 ACTUALLY

LOCATED UNDER- le— TO MAST BASE
NEATH COIL L6 MP-47-(%)
10 BC:
6104s) ‘
X % th OPEN THE COAXIAL LINE BETWEEN RADIO

TUNING UNIT BC-729-(x)BY REMOVING CEN-
TER WIRE OF THE COAXIAL CABLE FROM

ANTENNA TUNING UNIT BC-729+(#). A JUM-
PER IS ATTACHED BETWEEN THIS CENTER
WIRE AND POINT X. REMOVE THE VACUUM
PLUG IN CAPACITOR VC-50 AND THROW

?\'%IiCH SW-14 TO 6-8 MEGACYCLES POSI

TRANSMITTER BC-6IO )!AND ANTE

TO MAST BASE

/ MP- 47'(*)

r D e
:.
N
| l o
I oWy '
| 1951
| {ggl
'NIRE
14
3 N L6
3| g
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T
|
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MC3. °/o_sw-92
> < o -
a 1 —— - VC°
» 9 ¢ 12
9 ] 14 Ve
CIp 14 S0 _
[ .
; SW-9.1
T 210/}
s :
" b
° D
! 2

LS (M4 ] L44

ANTENNA

CURRENT

ADD THIS METER
WIRE

INSTRUCTIONS FOR MODIFICATION OF
ANTENNA TUNING UNIT BC-939-A,

OPEN COAXIAL LINE INSIDE OF ANTENNA
TUNING UNIT BC-939-A, BY REMOVING CEN'
TER CONDUCTOR OF LINE FROM POIN

BEND WIRE AWAY AND TAPE. ATTACH END OF
177 LENGTH OF W-128 WIRE TO POINT Y.

REMOVE LEAD RUNNING FROM COIL L5 TO
ANTENNA CURRENT METER M4 AT POINT |I.
ATTACH FREE END OF WIRE W-128 TO POINT I.
REMOVE LEAD RUNNING FROM HIGH-FREQUEN-
CY COIL L44, TO ANTENNA CURRENT METER
M4 AT POINT 2. DO NOT REMOVE OTHER
LEAD RUNNING FROM POINT 2 TO CONTACT
OF SWITCH SW-9-1 MARKED 2-10 MC, LONG

WIRE, 10-18 MC. PLACE ANTENNA RANGE
SWITCH IN 2-10 MC POSITION.

TL 12309

BC-
6i0-(») v
Fiaunz 93. FrequrNncy ConversioN Kir MC-509, MoprricaTioN or ANTENNA TunNING Units.

4602004 598801°—44—3
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22 FEET

(EACH LEG)
(/

BASE
MP-19

MP-47-
MOUNTED ON
ROOF OF TRUCK

IN-86

™~

PULLEY

::5/

J

GROUND DISTANCE
FEET

e I

FOR FREQUENCIES 1.0-1.5 MC, USE 125 FT
FOR FREQUENCIES 1.5-20MC, USE 75 FT

ROOF OF
TRUCK

35FT

/2 IN. BOLT THREADED
FOR MP-47- (%)

<—THREADED TOP
E: MP-47-(%) GP-2
TLI2308

Ficure 94. FrequeNcy ConvErsioN Kir MC-509, ANTENNA INSTALLATION.

AQO 3004
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W rrequen&conversion Kits MC-516
and MC-517

a. Description.—¥requency Conversion Kits
MC-516 and MC-517 are furnished for the
purpose of extending the transmitter fre-
uency range of Radio Set SCR-299-(*).
?1) Frequency Conversion Kit MC-516 ex-
tends the frequency range from 8 to 12
megacycles. . .

@) Freg:ency Conversion Kit MC-517 ex-
tends the frequency range from 8 to 18
megacyc es.

LIST OF COMPONENTS

Quantity
Frequency | Frequency Components
waversion | conversiod
MC-816 MC-817
) U I, Chest CH-252.
cameeea 1 | Chest CH-253.
3 | Tuning Unit TU-63 (range: 8 to
12 mc{.J
........ 3 | Tuning Unit TU-564 (range: 12 to
18 mc).
2 | Coil Unit C-447-A (range: 8 to
11 me).
2 | Coil Unit C-448-A (range: 11 to
14 mc).
cemcoeee 2 | Coil ;Jnit C-449 (range: 14 to 18
mc). :
2 1 | Vacuum Capacitor VC-12 (12
mmf).*
"1 1 Counter?oiae CP-16~( ).
........ 1 | Coaxial feeder.
c————— 1 | Antenna Tuning Unit BC-939-A.
2 | Supplement to TM 11-280.

*Frequency Conversion Kit MC-516 is supplied
with two Vacuum Ca%citors VC-12, one for use in
Antenna Tuning Unit BC-728-(*) and a spare. Fre-
%uency Conversion Kit MC-517 is sup lied with one

scuum Capacitor VC-12 already installed in Antenna
Tuning Unit BC-939-A and a epare. This capacitor
is ulaetf only for operation on frequencies above 8 mega-
cycles.

b. Installation and Operation.—

(1) Frequency Conversion Kit MC-
516.—MC-516 uses Antenna Tuning
Unit BC-729-(*) which is originally sup-
plied with the transmitter. For opera-
tion above 8 megacycles, remove Vacuum
Capacitor CA—423, insert Vacuum Capac-
itor VC-12 in its place, and throw the
SERIES COND switch to the 6-8 MC
position. Be sure to replace Vacuum
Capacitor CA—423 when again operating
below 8 megacycles. ¥or operation on
8-12 megacycles see table I.

@) Frequency Conversion Kit MC-
§17.—MC-517 is supplied with Antenna
Tuning Unit BC-939-A. (See fig. 95.)

AGO 200A

Remove Antenna Tuning Unit BC-729-

(*) and the connecting leads from the

transmitter. Permanently fasten An-

tenna Tuning Unit BC-939-A to the top
of the transmitter and connect with the
coaxial feeder. Antenna Tuning Unit

BC-939-A is used for operation from 2 to

8 megwf'cles as well as from 8 to 18

megacycles.

Note: Antenna Tuning Unit BC-939-A

cannot be used with Radio Sets SCR-

299—(*) installed on Truck K-51-(*)

because of insufficient space above the

transmitter to install Antenna Tuning

Unit BC-939-A.

(a) Set the antenna range switch at the
2-10 MC position if the operation is
below 10 megacicles, or at the 10-18
MC position if the operation is above
10 megacycles.

(b) When the antenna range switch is in
the 10-18 MC position, turn the
2-10 MC antenna inductance tuning
crank until the number 30.0 appears.
For operation above 10 megacycles,
make no further adjustment of this
control.

(¢) For 8 to 18-me%acycle operation
consult table II. For 2- to 8-mega-
clyl'cle operation consult table I1I and
the tuning charts. Set the COU-
PLING control to about 2 to start
the tuning gocedure. Final adjust-
ment of is control for proper
P*A. PLATE current is made in the
usual manner. See paragraph 8b, ¢,
and d on transmitter tuning.

(d) The followinicha.rt shows frequency
ranges which can be covered by
various lengths of antennas. Make
adjustments of the tuning units and
plate tuning in the same way as when
using the whip antenna. The set-
ting of the controls of Antenna
Tuning Unit BC-939-A wil be dif-
ferent. If proper loading cannot be
obtained, set the switch on the front
of the antenna tuning unit in the
LONG WIRE position.

Antenna lengths: Useful frequency range

25 feet_ .- 2 to 10 mc; 15 to 18 me.
35 feet .- 2 to 6 mc; 11 to 18 mc.
45 feet .. 2 to 4 mc; 10 to 18 mc.
65 feet. - 2 to 3 mc; 9 to 18 mc.

Note: It may be found that the lengths of
the antenna given above vary in different
installations. In such case proper antenna
length must be determined by experiment.

19



(8) Conversion Kits MC-516 and MC- tuning with these units is the same as
,1 517.— with lower frequency tuning units and
: (a) Crystals.—For crystal control of the coil units.
transmitter frequency at 8 to 12 meg- (c) Counterpoise.—Counterpoise CP-15-
acycles, obtain crystals which operate ( ) is used for operation from 2 to 18
at one-half of the des red output fre- megacycles when the components ot
. quency. For crystal control of the Radio Set SCR-299-(*) are removed
. transmitter frequency at 12 to 18 meg- from Truck K-51 and the set is oper-
acycles, obtain crystals which operate ated as a fixed station. ‘This counter- -
at one-quarter of the desired output poise is used to obtain proper loading
frequency. of the transmitter. Connect the coun-
(b) Tuning Units and Coil Units.—For terpoise to one of the bolts holding the
use of tuning units and coil units on rear cover in place and fan out the
frequencies above 8 megacycles, con- individual conductors of the counter-
sult tables I and II. Installation and poise radial.
ANTENNA Le 2-l0MC:
-0 sw e
, L o—
Ca0 o—r1
2-10MC 10-18MC
LONG WIRE Ls
L44
swo.2 ﬁ'll“—m‘u:
10-18MC €22
TL 11878

Figure 95. ANTENNA Tuning Umr BC-939-A, S8creMaTic WiRING DiaGRAM.

TasLe I. ApproxiMaTy Diar Srrrines, 8 To 12 MC
(Using Antenna Tuning Unit BC-729-(*), 15-foot whip antenna)

Tuning anit tenna
Frequency (ma) . Coll unit Plate Ai:nl.n{
. No. M.0. | Doub. | Int.amp . orank
TU-53 6 1.5 LS C-447-A 25 481
TU-53 23 28 28 C-447-A 38 49. 6
. TU-53 38 40 40 C-447-A 850 50. 9
TU-53 51 49 49 C-447-A 62 52.0
TU-53 61 5.7 &5 7 C-447-A 69 53.0
TU-53 70 6.4 6.4 C-447-A 75 54.0
TU-53 78 71 71 C-447-A 81 55.1
TU-53 78 71 71 C-448-A 43 55.1
TU-53 84 7.6 7.6 C-448-A 52 56. 2
TU-53 90 81 81 C-448-A &7 56. 7
#3et SERIES COND switch to 6-8 MC,
20 AGO 3004
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Tasre II. Arnoxmu:l DiaL SmrTinNGgs, 8 T0 18 MC
(Using Antenna Tuning Unit BC-939-A, 15-foot whip antenna)

AGO 2004

Tuning unit Plate Rangs Antenna tuning crank
Frequency (mo) Coll unit tuning
No. M. 0. Doub. | Int. amp. ’ switeh 2 MO-~10 MO | 10 MC-18 MO
- N ) TU-53... (] L5 1.5| C-447-A_.. 22 2-10 55. 7 fececcaacnn
[ N S TU-53... 23 28 2.8 | C-447-A... 84 2-10 56.4 |eccccncnne
[ N 1 I, TU-53... 38 40 4.0 | C-447-A_ .. 45 2-10 57.2 lecccccaaan
[ TU-53... 51 4.9 49| C447-A__. 565 2-10 57.8 |ccecmcanne
10, Occccaeaaeee TU-53... 61 57 5.7 | C-447-A_.. 63 2-10 585 ceccacanan
10 e TU-53... 70 6. 4 6.4 | C-447-A__. 70 10-18 30 4.0
11 0ceeceae e TU-53... 78 7.1 7.1 | C-447-A.__ 76 10-18 30 5.6
) § I | TU-53... 78 7.1 7.1 | C448-A_.. 40 10-18 30 5.6
TU-53... 84 7.6 7.6 | C-448-A__. 47 10-18 30 7.0
TU-53... 90 81 81| C-448-A._. 54 10-18 30 8.3
TU-54... 19 1.2 2.3 61 10-18 30 9.4
TU-54... 29 L9 3.2 66 10-18 30 10. 4
TU-54... 38 2.6 40 71 10-18 30 11. 2
TU-54... 46 3.2 46 75 10-18 80 1. 8
TU-54... 53 3.7 5.2 39 10-18 30 12. 6
TU-564... 61 4.1 87 45 10-18 30 13. 4
TU-54... 66 46 6.2 61 10-18 30 14.1
TU-54... 72 5.0 6.6 56 10-18 30 149
TU-54... 77 5 4 6.8 61 10-18 30 15. 8
TU-54... 82 87 72 66 10-18 30 16. 6
TU-54... 86 6.0 7.6 70 10-18 80 17. 8
TU-54... 21 63 81 74 10-18 30 18 7
TasiLe III. ArProxiMaTE Dian SkrTINGS, 2 TO 8 MC
(Using Antenna Tuning Unit BC-939-A, 15-foot whip antenna, BAND SWITCH position 2-10 MC)
Frequenoy (mo) Antenna tuning crank, 3-10 MO Frequency (me) Antenna tuning crank, 3-10 MO
2. 9.2, L X | 49.1 (TU-50 or TU-51).
25. 28.5 (TU-47). 5.8 ccececcccncmecaanan 50.9. :
2.5. 25.7 (TU-48). [ X ) 52.1.
3.0. 34.8. (R T '53.2.
3.5. 40.3. | 54.2.
40 44.2 (TU-49 or TU-50). € T 55.1
[ % . S 47. 0 - X 55.8 (TU-52).:
86. Maintenance Parts List. ,
a. Components and Miscellaneous.
Ret symbol | Signa! Corps stock No. Name of part and description ugmgu Running) Orgn| 4 | b | b | Depol
2A1359-1 ANTENNA GUY ASSEM: (receiver ™™ *®
ant.ennl?.
2A1359-2 ANTENNA GUY ASSEM: (trans- ®mI™ml ™
mitter antenna).
2C527-729( ) ANTENNATUNINGUNITBC-729- (&) *
6H227 ﬁ RL—27 wire laying; (for carry- *
6H227A/15 BEABRING needle (sup nfort.s shaft), 4 é‘)
6H227A/8.1 BUSHING: bearmg, nonlocking. 1 *)
6H227A/9.1 BUSHING: bearing; locking. 1 (*
6H227A/18 PIN: (holds bushing 2 2')
6H915 CRANK GC-15: (Axle RL-27-B only). 1 *)
27211745 BOX: extension; cable tetminal. (* *
1246 BRACKET: bumper clamp. ™ ™
*Indicates stock available.
1]
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a. Components and Miscellaneous— Continued.

Ref symbol

8ignal Corps stock No.

Name of part and description

i
gx

222588
222589

2C671
1F4H1-4.25
3E2313

3E2314

2E2315

3E2316

3E4142-12
3E4142-10

3E1318
3E1563

3E1564
3E1565
3E1566

3E1587

3E1605-6.5
3E1652

3E1765

2A715 ( )

*Indicates stock available.

CHEST CH-88: (wall),

CHEST CH-89: (seat bench).
CONTROL BOX BC-731-( ).

CABLE eoaxial (transmitter to an-

tuning unit).

CORD C0-313: 100’ long; 2-con-
ductor; (rubber-covered; a-c power
cord extension).

NOTE: Cords CD-566, CD-557. CD-

558, CD-559, CD-560 are not listed

sinoce thehm no longer be requisi-

tioned. en replacement of any of
the above cords becomes necessary,
the following complete set of cords
should be msit:oned Cord CO-

313, Cord 314, Cord CO-315,

Cord CD-652 and mounting bracket

for Cord CO-315.

CORD CO-314: 3’ long; 2-econductor;
(rubber-covered adapter for com-

CORD 0&315 45" long; 6-conduc-
tor; (shielded; rub r-covered
Junction Box JB-69 or JB—49 to
Cord CO-316).

CORD CO-316: 84’ long; 6-con-
ductor  (shielded; rubber-oovered
Power Unit PE-95 to Cord CO—315)

CORD: 10’ long; 2-conductor;
(shielded; rubber-covered; Radio
Transmitter BC-610 to Table MC-

69).

CORD 6-conductor; (shielded; rub-
ber-covered; control cord for ‘Radio
Transmitter BC-610 to Speech Am-

lifier BC—614).

CORD CD-318: 7’ long; (connection
for Microphone T-30).

CORD CD-563: 6’ long; 3-conductor;
(shielded; rubber-covered; Radio
Receiver BC-312 to battery power

cord).
CORD CD-564: 3’ long; 2-conductor;
(shielded; rubber-covered; Radio Re-
ceiver BC-342 to Table MC-269,

cord).

CO’RD CD-565: 4’ long; 4-conductor;
(shielded; rubber-covered; Radio
Receiver BC-312 to Table MC-269,

wer and control).

CORD CD-566: 4’ long; 3-conductor;
(shielded; rubber-covered
Receiver BC-342 to Table MC-269,
control cord).

CORD CD-587: 16’ long; 2-conductor;
l()ahielde)d rubber-covered; spare

atte:

CORD CD-605: 6.5’ long; (Headset
HS8-30 connection).

CORD CD-652: 100’ long; 6-con-
ductor; (shielded; rubber-covered;
Cord CO-315 to Cord 00—316

wer extension).

CORD CD-765: 30" long; 7-con-
ductor (shielded; rubber-covered;

rating control cord)

CO NTERPOISE CP-16-( ).

*

*®

®

™

®

™
*

(&)

™

*

™

™
4]

™

)
*)

*)

“

*

69

™)

™
*)

™

*

*

™

*
*

*

*

®

®
*

(4]

*

*

™

™
*

*

&)

™
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a. Components and Miscellaneous— Continued.

*Indicates stock available.
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@
a. Components and Miscellaneous— Continued.
Ref symbol | Signal Corps stock No. Name of part and description tgu;:fc B&M'O& 3 “g 2 D&"’
6M1800 TYPEWRITER: portable; (teleg- (* .
mph)en keyboard; with carrying
1A812.4 W{).E.Emﬁntenm, No. 12 AWG; 250’ ®|I®| ®
TABLE OF NUTS, BOLTS, SCREWS,
AND WASHERS
6L504-1.5 BOLT: wing; brass; %-20 x 1’/ x %'’;
(nickel- lated). ©
613324-20.1 W T: brass; %~20 x 1/; (nickel-| *
6L33810-32.1 w NG }‘IUT bnn, 10-32 x 3%,''; *
ﬁmckel )&'
613328-13.1 T: bmus. %-13 x 11%4'/; ®
I()nickel-platod) :
6L3506-32.1 hex; bmas, %-32 x K’ x ¥y'; ()
[(Jnickel-pla.
6L3508-13 hex; swel, %-13; (transmitter ™
. hold-down nut).
6L3504-28.1 NUT: hex; brasa, %28 x Ko’ x Ke''; ®
l(Jmckel-plate
61.3504-20.1 hex; brass, %-20 x K¢’ x %e'’; ™®
Sxickel-plabe
6L3108-32.1 hex; brass, 8-32 x 1%, x Y¥'’; *
(mckel-plated)
6L3106-32.1 UT: hex; brass; 6-32 x %'/ x %.'’; )
‘(Jnickel-plated)
6L3106-32.4 hex; brm, 6-32 x %' x ¥y''; *
I(Jr:uickel-pla.t:e
6L3110-32.1 hex; brm, 10-32 x ¥ x %''; *
(nickel-plat.ed)
6L3104-36.1 UT: hex; brass; 4-36 x %'’ x ¥,'/; ™
(Rnckeloplat.ed)
6L4908-20.20N CREW: cap; hex; steel; %-20 x 1%"’; )
. (mckel-plated)
6L49004-4.28N SCREW: cap; hex; steel; %-28 x %'/; ™
(mckel-plntod)
6K7920-4-24.5 SCREW: cap; hex; brass; %-20 x 114"’; ™
(nickel-pla.ted)
6L4904-20BN EW: cap, hex brass; 1%-20x 1%'’; *
(ﬁlckel-pla
6L4904-12N SCREW: cap; hex brass; %-20 x ¥'/; ™
(nlckel-phtcd)
6L6832-10.7 REW: machine; fillister- ™.
head 8-32 x w', (nickei-plmd)
6L7032-6.9 SCREW: machine; brass; oval head; Q)
10-32 x %" (mcixel-plated)
6L7032-8.5 SCREW: machine; brass; round head; *
10-32 x %'’; (mckel-plated)
6L7032-6.5 REW: machine; brass; round head; ®
10-32 x %'/ (nickel-plated)
6L7032-8.9 SCREW: machine; brass; round head; *
10-32 x ¥’/ (nickel-p ated)
6L6832-20.5 SCREW: machine; brass; round head; 1)
8-32x 1%'’; (nickel-plated)
6L6832-8.5 SCREW: machine; brass; round head; ®
8-32 x ¥'’; (nlckel-plated)
6L6832-6.5 SCREW: machine brass; round head; G
8-32x %''; (nickel-plated)
6L.6632-20.5 SCREW: machine, brass; round head; ™
6-32 x lV” (nickel-plated)
6L6632-12.56 SCREW: machine; brass; round head; *
6-32 x 3¢'/; (nickel-plawd)
6L6632-6.5 SCREW: maohine brass; round head; ™
6-32x %'/; (nickel-plated).
*Indicates stook availables
7 }
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a. Components and Miscellaneous— Continued.

Ref symbol | Signal Corps stock No. Name of part and description ug“'ﬁu' Bg.ﬁ" Oren| 3 | dth | Sth | Depat
6L.6632-10.9 SCREW: machine; brass; round head; ™
6-32 x %’/; (nickel-plated).
6L6436-4.5 SCREW: machine, brass; round head; (*
4—-36: !’; (nickel-plated).
6L75009-5 W.’&‘S” eteel Yo'’ ID x1%"” 0D x "
3
6L50008-2 WASHER steel 0141” ID x 4% (&}
OD x 0.025"" thick
6L50011-3 WASHER: steel; 0171" ID x 1%, ()
OD 1z 0.032 thick,
6L50010-NP WASHER: stee); 0203" ID x %' *
o OD x 0.032’/ thick
6L50012-IN WA%HOEOI}’ ta’teel 0.265" ID x %’ OD ()
x
6L50012-N3 WASHER: brass; 0.380° ID x %'’ OD (&)
x 0.020’/ thick.
6L.50502-1 WASHER: Black fibre; 0.141”” ID x (*)
%'’ OD x 0.025"/ thick.
6L50503 WASHER: biack fibre; 0.171”” ID x (*
.2‘ ’* OD x 0.032"’ thick.
6L72904 WASHER: phosphor-bronze; (nickel- (]
% lated; Shakeproof; internal teeth;
0.
6172006 WABH%R phosphor-bronze; (nickel- (]
lat.ed)' Shakeproof; internal teeth;
6L72008 WASHER: phosphor-bronze; (nickel- *
lztesd Shakeproof; internal teeth;
6L72910 WABHEZ,R phosphor-bronze; (nickel- ()
%lated& Shakeproof; internal teeth;
6L72914-1 WASHE%{ phosphor-bronze; (nickel- ™
hted Bhakeproof; internal teeth;
6L72920 WAS {ER: phosphor-bronge; (nickel- ()
la;ed Shakeproof; internal teeth;
628202 SNAPS: ge E
5B19014-3 TURNBU KL (eye both ends).
2T46A TUBE VT-4
2T80 TUBE VT-80 *
2T94 TUBE VT-94. *) | (* )
2T96 TUBE VT-85 *) | (*
2T100 TUBE VT-100 *) | (* *
2T103 TUBE VT-103 *) *)
2T107 TUBE VT-107. *) | (* b
2T116 TUBE VT-115 )| (* *
2T139 TUBE VT-139 b *
2T145 TUBE VT-145 . *
2T218 TUBE VT-218. * *
2T220 TUBE VT-220. *
2T231 TUBE VT-231. :;
2T238 TUBE VT-233. *
b. Antenna Tuning Unit BC-729-(*).
M, 8F1015-18 AMMETER: rf; 0-15-amp. - | ®] ™®
Kote: Substitute war _standard
meter No. MR36WO15RFAA,
3G115-24.1 BEI?:EING: male and female; feed- ®M|®m| @
Ca 8D428 CAPACITOR vacuum; 50-mmf; ®m|®| ™
2,000 v ac (working).
321030 FUSE CLIP: 60-amp; brass; (nickel- M| ®|®
plated).
*Indicates stock available.
25
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b. Antenna Tuning Unit BC-729-(*)— Continued.

¢. Antenna Tuning Unit BC-939-A.

M,

Cr

26

3F1015-18

32737-16
275630
3C115-24

[ 3C112-24.2

3721409-5
37Z1409-6
3G115-24
3G115-24
3D423

3Dg012-32

321030

3C302B-2
272935
272935-1

*Indicates stock available.

AMMETER: rf; 0-15-amp; GE
DO-53

Note: substitute war standard meter
MR35WO15RFAA.
BINDING POST: brass; Eby; B& W

BONDING JUMPER: bra.ss, Air-
craft Manne B & W M403.
BUSHING cera.mic; Cook 1173;

B&W E32
B%SEI‘IJG ceramic; Alsimag 35;
BUSHING: coil shaft; B & W M100.
BUSHING: switch shaft; B& W M127.
BUTTON female; feed-t.hru Alsimag

BUTTON male; feed-thru; Alsimag

1173.
CAPACITOR: ﬁxed vacuum; 50 mmf;
3,200-v ac; McCullough VC-50.
CAPACITOf{ ﬁxed vacuum; 12-mmf
—-l%+%% 20,000-v de; E. Me-
Cullou & Vé-50
FUSE CLIP: brass, nickel-plated;
60-amp; (holds vacuum capacwor),
Efengee Elec Co 67.
COIL: r-f; variable inductance.
COLLAR: crank shaft; B & W M28.
COLLAR: rear, coxlsha.ft B& W MS.

*

*
*)
*
*
(*)

®
(&)
*
®

(3

*)

™™
®] ™
™1 ®
®f ™
®] ™
"] ®
(*) 2‘)
™™
* | ™
®] ™
®| ™
™ ®
* g‘)
™ ™
(‘; *
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¢. Antenna Tuning Unit BC-939-A— Continued.

Ref symbol | Bignal Corps stock No. / Name of part and description “7-’.&" wlom .‘& :: :’l: a’&‘
273263-2 COUNTER: Veeder Root 114134 or ™™™
B & W M36-1.
2732-633 C%UE'%ER‘ Veeder Root 114144 or ™mI®l®
223300-2 C%%I;Lglb i:eramic, small; Cardwell ®MiI®ml ®
3G1350-56 COUPLER: ceramic; small; short; ®M|®™]| ®
Cardwell FNF,
3G1350-53 C%UPLER ceramic; large; Cardwell ®HI®m] ®
224926.8 CRANK: long handle; B & W X110. '; 2 i
274926.9 CRANK: short handle; B & W X111, * *
274926.10 .%:IDLE crank; bakelite; B & W 1™ (*
L 3C302B—4 INDUCTOR' re%lvaoement high-fre- ®(®| ®
5%%?' per Hallicrafters
3C302B-3 INDUCTOR ASSEM: replacement Mml®m| ®
L c%uaplmg, B & W per H:llionttcn (
225822-27 KNOB: with pointer; Kurs-Kasch 8- ®MI®m ™
309-64BB40263-517.
225822-54 KNOB: less pointer; Kurs-Kasch 8- ™M™ @
309—64B ; (coupling coil adjust-
8G1150-78 PLAT S: set; end; B & W E102; (high- ®(M®ml ™®
re%uency loading cofl).
3G1150-78 PL set; end; ceramic; B & W ™M™ ™
E102; (oou‘:oling eoll)
3G1150-132 PLAT end; ceramic; B & W ™M ™
E-103; (low-t uenc looémg coil)
277249.6 PLUG: Johnson 75C; B & W f‘; o) §‘)
3G1250-32.12 POST: round; eeramlo, grsde G 2" 1™ ™
ﬁl‘l Alsnma.g 1041.
3G1450-16.2 POS 3 'A“:al:;;fcfor;?ic' grade G; 17 M| M| ®
3G1250-24.9 POST: 2''; cy ndneal Alsimag 1040. 8 2‘) ™
3G1450-16.2 POST ceramio, * high; square; Al 1™ ™
227857-3 m}‘«c‘g bakelite; Synthane 101H; B ™M™ ™
227857-2 RIN(‘;VS bakelite, Synthane 100H; B m|®| ™
3G1816-74A021 ROD ggl)m (Pyrex); Corning Glass ™M™l ™
2282036 SHAFT contact wheel: B & W M104, 2:} 8 8
8w, 2C527939A/S4 | SWITCH ASSEM: B & W per Halli- o (*
crafters dwg Nos.: ID3 5~-8W9.1
(front section), ID306-SW9.2 (rear .
327650-2 svg{rcg ROD: Micalex; B & W ™ ®| ®
2ZA/850-3 WHEEL: contact; B & W M-118. ™M|® ®
d. Control Box BC-731-(*). ,
3728314 FUSE BLOCK: dual; glued ceramic. '; 2" é‘;
3G1837-18 BUSHING: insulated; 1 Hl®| (¢
62317G-9 COUPLING AND dexNU'r 1, ) é‘ 8
g,. 372030 FUSE: 30-amp, 125-v, HlMm| (*
g:

- 625012-1 HANDLE: door; steel. '; . :;
822879 FUSE HOLDEK: spare. | (4
38G1795-2 NIPPLE: rubber; 7-mm. Il ®

¢Indicates stock available,
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d. Control Box BC-731-(*)— Continued.

Refsymbol | Bignal Corps stock No. Name of part and description ;Em“‘: Bmm’% .tg' 3 f.‘,.'? Depot
™ 3729824-278 SWITCH: push-button; (DPST). ™ st) *
T8xe 2729405.2 T%kol}g L STRIP: 5-terminal; ™M™ *

elite,
3F8150-40 VOLTMETER: (a-c line indicator) (&)
GE type AO-22,
Note: Substitute war standard .
meter No. MR35W160 ACVV.
This meter is not essential to opera-
tion of the equi(;)ment and need not
be replaced. Operator should use
the meter on Power Unit PE-95 in
place of this meter.
e. Junction Box JB—49-A.
3DB1.7483 CAPACITOR: fixed; bathtub; 1-mf (™| ®
G + 10%,' 200 v dc (working). ®
222200 CHAN EL:.rubber, %'’ x 7' long. ?) *) f‘)
3G1837-18 BUSHING: insulating. s | (%) t;
625012-1 HANDLE: door. ) *) i‘
2Z9010-2 JUMPER: copper. %) | (%) *)
3G1838-24.7 S8TRIP: binding post. 9l®| @

T8 229410.10 STRIP: terminal; bakelite; 14-hole. * | (® *

331838-188 STRIP: terminal guide. *) *) *
6L31215-1N STUD: stand-off. ™| ™ *

f. Junction Box JB-69-A.

3228314 FUSE BLOCK: dual. (* * t;
271247.7 BRACKET: (fuse block mounting). . * *
3C1837.18 BUSHING: insulating. %) | (* *)

Con 3DB1.7483 CAPACITOR: fixed; paper; 1l-mf *) | (* *

+10%; 200 v de (working).
6Z1747-12 CATCH: door top-cover. ®|( ™ ®
272200 CHANNEL: rubber; %'’ x 7’ long. §' (* *
372879 FUSE HOLDER?: spare. *) | (* 5*)
2Z9010-2 JUMPER: cogger. | (* *
3727374 BINDING POST: No. 14, : [ (® *
3(G1838-140.1 SPACER: terminal strip. *) | (* (*
3G1848-24.7 STRIP: binding post. *) | (* (*
3G1838-140 STRIP: power terminal; TS201, . ™
6L31215-1N 8TUD: stand-off. (| *®

g. Radio Transmitter BC-610-(*).
Note. Letter(s) following a reference symbol indicates item applies only to that model(s).

2Z1231-1 BRACKET: resistor; Ohmite No. 9. *) | (* *
271247.1 BRACKET: resistor; Ohmite No. 18. * * *)
Cn 3D423 CAPACITOR CA-423: fixed; vacuum; CIC RG]
50-mmf; 32,000-v ac; Eitel Me-
Cullough VC-50.
Ci;ABC 8L 9100-80 CAPACITOR: fixed; mica; 100-mmf ™™ ™
+5%; 6500-v dc; Aerovox 1460.
CuD 3D9150-19 CAPA(ngOR: fixed; mica; 150-mmf m|®™m| ®
5:203' s 500-v de; Aerovox 1460.
Ci 3D9200-38 CAPA TTOR: fixed; mica; 200-mmf ™M™l ™
+10%; 500-v dc; Aerovox 1460, ‘

*Indicates stock available,
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g. Radio Transmitter BC-610-(*)— Continued.

Ref symbol | Bigna! Corpe stock No. Name of part and description Orgn) 34 | 4th | b | DoP
C; 3DA10-127 CAPACITOR: fixed; mica; 0.01-mf ®Mi™m] @™
Cio +10%; 300-v de; Aerovox 1450.

Cn 3K4510211 CAPACITOR: fixed; mica; 1,000-mmf ®ml®| ®
+10%; 2,500-v de (working);
Aerovox 1447,

GG 3DA2-84 CAPACITOR: fixed; mica; 2,000-mmf ®mi®m| ™
+ mg s 500-v de; Aerovox 1406.

Cu 3DA2-85 CAPACITOR: fixed; mica; 2,000-mmf ®l®m| ®
+5%:; 6,000-v dc.

Cu 3DA2-86 CAPACITOR: fixed; mica; 2,000-mmf ®|®m| ™
:l:log s 600-v dc; Aerovox 1450,

CC:C | 3DA6-10 CAPACITOR: fixed; mica; 6,000-mmf ®l™m| ®

8:‘ X +109%; 300-v dc;: CD type 1W,

Cx 3DA6-37 CAPACITOR: fixed; mica; 6 000-mmf ™| ® ®
+ mg s 500-v de; Aerovox 1450.

Cue 3DB3.8 CAPACITOR: fixed; oil-filled; 3-mmf ®ml ™| ™

Cys —109%, +440%; 4,000-v dc; Indus-
trial Condenser 7459.

Can 3DB40-7 CAPACITOR: fixed; clectrolytic; 40- ®l ™l ™
mf —10%; +40%; 450-v dc; In-
dustrial Condenser 010458B.

Cu 3D9150V-4 CAPACITOR: variable; air; 150-mmf ®m|l®m] ™
max; 2,500-v de (working); Johnson
150D D70,

Cu 3D9005VES CAPACITOR: variable; air; 5.5-mmf ®mi™m| ™

gm&; 6 3.000-v de (working); Johnson

Cse 3DA6-38 CAPACITOR: fixed; mica; 6,000-mmf mM™ml ™

+ 109 ; 500-v de; Aerovox 1460.

Cue 3DB8-33 CAPACITOR: fixed; oil-filled; dual | ™| ®

Cn 8-mf —109, +40%; 1,000-v dc;
| Aerovox 7462,

Ca 3DB8-34 CAPACITOR: fixed; electrolytic; 8- ®|®| ™
Ca mf —109% +40%; 600-v dc; Indus-

trial Condenser 60B5.

Cn 3DB40-5 CAPACITOR: fixed; electrolytic; ™| ®]|] ™

40-mf —10%; 100-v dc; Industrial
Condenser 108281,

CH, 3C375-1 COIL: choke; r-f; 2.2-mh +5%; 25- ®m|™m]| ™

ggf\noagc; Guthman, Hallicrafters

CH, 3C363 CHOKE: r-f; 1.0-mh +10%; 20-ohm ™M ®»| ™
CH, de; Guthman 4885.

L
CH,, 3C308-3 CHOKE: r-f; 2.5-mh +10%; 8.6-ohm | ®ml ™
dc; 500-ma; SW Inductor CH 500.
CH, 3C5580 CHOKE: r-f; 10-mh +10%; 42-ohm ® ™| ®
de; Guthman 4979.
222712 CLIP: grid; National 12. @]
272724 CLIP: grid; Nationa 24. (* k‘)
L, 3C280-387 COIL C-387: r-f; fina amplifier plate; ™™ (
. gioxi’.é‘is-mc; Barker & Williamson

Ly 3C280-388 COIL C-388: r-f; final amplifier plate; ™| ™

gﬁf&;’%’m; Barker & Williamson

1, 3C280-389 COIL C-389: r—f; final amplifier plate; ™ ®] *®

g.ﬁ;ﬁa-mc; Barker & Williamson

Iy 3G280-390 COIL C-390: r—f; final amplifier plate; M| ®| ®

2.17;2.401-mc; Barker & Williamson
273291-1 COUPstllNG: ceramic; flexible; John- (GRNG N )
son 251,
223270-8 COUPLING: flexible; %'’ x %'/, ™| (™
273402-7 COVER: overload relay. | * 2:;
*Indicates stock available:

AGO 200A
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g. Radio Transmitter BC-610-(*)— Continued.

. Quan- |p
Ret symbol | Signa! Corps stock No. Name of part and description iy per wlm Hl&p | 2| oo
276195.7 Dll'}e%s 715001{ ASSEMBLY: Crowe ®|™| ™
2737085 DIAL: locking; Crowe P59917. ® (vg [%9)
2Z3719-7 DIAL DRIVE MECHANISM: Oak (" | (* *
Mfg. Co. 6301-2,
223108-4 DIAL: Scale 0-100; Crowe P59482. ("™ | (™ (6]
FFS; 322025 F'ligE plug; 25-amp; 125-v; Effengee *® | (® *)
F8, 322020 Ftiggzé' plug; 20-amp; 125-v; Effengee ™™ ™
F8, 321935 Ft;(s”gi 4AG; b-amp; 126-v; Littelfuse ®|™m ™
F8, 821950 FI{&E"’ 3AG; 8-amp; 250-v; Littelfuse * | (™ *
6C46C/G1 ' GROMMET: %'’; rubber; black; %'’ |l ™
thick; Atlantic ‘India Hubber ‘763, @«
Hallicrafters 16A002.
624856-9 GROMMET: ¥’: rubber; black; %’/ ™| (® *
thick; Atlantic India Rubber 1724,
Hallicrafters 16A008.
3G1250-16 INSULATOR POST: 1’/; cylindrical; ™ ® *
gir&l)réic; Centralab, Hallicrafters
3(G1837-32.8 INSULATOR: cylindrical; bakelite. * (‘; (*
3G1000-8.4 INBU%A(%;I‘OR: cone; ceramic; John- | (* *
son 501.
3G1250-6.4 INSULATOR: feed-thru; button; ce- ®™® (*
ramic; American Lava No. 1440
3G1050-36 mlslgsLA'ron ASSEM: feed-thru; No. ®m®m| ®
3G1250-6.8 INSUI:ATED SPACER: ceramic; ™| (® (&)
(Btrt of tank ooilh .
PL, 225594.11 JACK BAR ASSEM: Barker & Wil- ®|®™] ™
;II: liamson A54, Hallicrafters No.8B006.
LM, 225927 LAMP LM-27: 6-8-v; 0.25-amp; bay- ™m|I®™m| ™
LM, onet base; type 44.
LM, 225903 LAMP: 120-v; 6-watt; candelabra; ™™ ®
LM, t{fe 86: clear.
225988 LAAmP:'i pflot; red; Dial Light Co. of ™™ "
erica.
2759886 LAMP ﬂ pilot; green; Dial Light Co. of ™™ (&)
merica. : .
M, 3F910-13 MILLIAMETER: 0-100-ma dc; bake- ™M™ *
lite case; (substitute war standard
%gfgsNo. R25W100DCMA); GE
M, 3F950-20 MILLIAMETER: 0-500-ma dc; bake- ™™l ™
lite case; (substitute war standard
B?)t_egsNo. R25W500DCMA); GE
M, 3F930-10 MILLIAMETER:O—%O-D‘!A de; bake- ™M™ ™
M, lite case; (substitute war standard
Bat_egaNo. MR25W300DCMA); GE
PLy11 227228-14.1 PLUG: 6-contact; male; Jones P—406- ™ml®| ®
PLy, Lab.
g%:“ABC
PL:::D 277228-1 PLUG: 8-contact; male; square; Jones ®i®| ®
P408-Lab, Hallicrafters No. 10A060.
3G1100-68-1 POST: ceramic; for 150DD70 variable ™M™ *®
air capacitor; Johnson type D,
R 227261 Pc%élﬁ?{gﬁgfi&:%“mu bm +5 @™ ®
: m + H
" 850-w; (bias voltage control); IKO('J
PR50 or PRO5O.
*Indicates stock available,
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g. Radio Transmitter BC-610-(*)— Continued.

Ref symbol | Bignal Corps stock No: Name of part and cescription :ﬁu‘y: Running| Orgn| 34 | 4th | 3th | Depot
L, 3C560 REACTOR: 6-h; 250-ma; 125-ohm ™™l ®
) de; (exciter power aupal{ filter) ; ) .

) . Standard Transformer 10C13.
L. 3C560-1 REACTOR: 11-h; §00-ma; 60-obm ®I®m]@®
de; 5,000 v de (test); (final amplifier
%’éﬁlg filter); Stancard Trane. Corp
RY, 2Z7717.5 RELAY: DPDT; 117-v ac; (overload ™ ®
rotector locking) ; Guardian 32423.
RY, 227717.4 RELAY: DPDT; 600-ma dc; (over- ®M®m| ®
130234(12 2protector locking); . Guardian
RY, 2Z77171.3 RELAY: DPDT; 117-v ac; (antenna M ™| ™
short-out); Leach 1702M X.
RY, 227717.2 RELAY: DPDT; 117-v ac; (phone ®|®| ™
C-W switchinlg) ; Advance 4(50.
RY, 227717 RELAY: DPDT; 117-v ac; (plate ®m™ml ™
power ON-OFﬁ); Leach 1164 (re-
) laces GML 261 (2Z27717)).
Rjy 3Z6001F6-2 RESISTOR: 16-ohm; 600-w; heater ®MiI®m| ™
element; (T, 1!:n'imary voltage drop-
ing) ; I:fagle lectric EAE415A.
g,, 326005-13 RBSVIV };fon: 50-ohm +5%; %-w; IRC ®m{®m]| ®
’ o
3Z6050-52 RESISTOR: 500-ohm +5%; 10-w; ®m|™®m ®
Ohmite BD.
Ry 3Z26070-8 RI%S&iTE(:)El:i:‘ 700-ohm +5%; 20-w; ®M®] ®
R 324607 RESISTOR RS-207: 750-ohm +109%,; M ®| ™
1-w; IRC BT1, RC31BE751J.
Ry 326075-16 RESISTOR: 760-ohm +6%; 10-w; ™M™ ™
Ohmite BD.
Rn 326260-27 RESISTOR: adjustable tap; 2,500- ®I®| ®
ohm = 5%; 100-w; Ohmite DIVEU.
Rs 3Z26615-38 R%%?z%%m ;g.ooo-ohm +6%; 20-w; MI®™| ®
R, 326620-12 RESISTOR: 20,000-ohm +10%; 2-w; ®M®mM| ®
g. IRC BT2. RC41BE203].
-
Ry
Ry 324540 RESISTOR: 30,000-ohm +10%; %-w; ®(®»] ™
IRC BT, RC21BE303J.
Ry 326640-16 R%Stlangi?ER: 40,000-ohm + 5%; 20-w; ®M|®m] ™
Ry 3Z6650-7 RESISTOR: §0,000-ohm +10%; 2-w; ®{®»] ®
IRC BT2, RC41BE513J. :
Ry 326675-15 RESISTOR: 76.000-ohm; 200-w; M| ™| ®
Ohmite 0924.
R;CD 3Z6506-8 RESISTOR: §,600-ohm +5%; 20-w; ®MI®| ®
Utah 20VWQ.
Ry, 324550 RESISTOR 150: 100.000-ohm ®{®m] ®
Ry + lozo: Y-w.
R,AB 37657520 R%Stla?x 2(()31\}W 7,600-ohm +5%; 20-w; ®®| ™
Ry 326010-27 RESISTOR: 100-ohm +6%; 1-w; ™M™ ®
Ry IRC BW1.
Re 3Z6100-6 RESISTOR: 1,000-obm #5%; 10-w; ™| ™| ®
Ohmite BD.
Re 3Z6610-68 RESISTOR: 10,000-ohm =+ 5§%; 20-w; ®MI®m| ™
. Utah 20VWQ.
Ry 326620-52 RESISTOR: 20,000-ohm +5§%; 20-w; ™™ ™
Ohmite BROH] or Utah 20VW Q.
Ry 326630-18 RESISTOR: 30,000-ohm —09% +10%; ®M|®»| ™
2-w; IRC BT2, RC41BE333J.
Ry 327015-3 RHEOSTAT: 15-0hm <+ 10%; approx Mm™®m| @®
50-w; IRC 15-ohm, PR 50 Eer peo.
Pr-709 Sub 2, or Ohmite G, Halli-
crafter No. 25A501.
*Indicates stock available. :
AGO 200A 31
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g. Radio Transmitter BC-610-(*)— Continued.

Name of part and description

Cuan-
tity
unit

Ref symbol | Bignal Corps stock No.
PL, 2786596
PL:D 278768.43

2728678.87
2Z5883-21
PL, 627588
PL, 22,8639.1
PL,
PL,ABC
PL,
IP;IIZ 278639-5
PL,
sSWy, 2C6500A/81
8W, 379845-14
8W, 329851
SW,
8w,
SW,
SWyy 329824-274
SW, 329812-2
8W,,
SW,,ABC

8W;,
8W,.D
8SW, 329849.16
SW,

329812-3
TS, 2Z9408.1
TS, 229412 .
T8,
T8, 279402
TS, 279402.1
T, 2Z9613.3
Ty 229611.144
T, 2Z9614.1
T, 279614.2
*Indicates stock available.
32

SOCKET: octal; bakelite; (speech am-
C})hﬁer input); Amphenol MI1P-8.
CKET: 8-contact female; modified
Jonea 8-408-AB, per Hallicrafters
. No. 10A077.
SO% ET: Am henol connector; Am-
enol P08 Hallicrafters No.

SOCKET 20£ﬂ0t light; with leads;

SOCKET' male; lock 20-amp;

220w Habbell 8508 '
SOCKET: 6-contact; lemale, Jones
8-406-LAB.

SOCKET TERMINAL STRIP 10-
terminal; bakelite.

SWITCH ASSEM: 4-gsection; isolan-
tite wafers; CRL 14BHC411D.
SWITCH: toggle; 4-pole DT; bakelite;
(phone c-w switchmg) Cutler-Ham-
mer 8886K
SWITCH: ﬁle, SPST; bakelite;
filament ON-OFF; exciter la.te
N-OFF; series resistor ON- FF;
gl-ait;l;;ower ON-OFF); Effengee P &

SWITCH: push-button; SPST; mo-
mentall;y, (over-load relay reeet) ;

Utah PS-3.
SWITCH: interlock; SPST; bakelite;
HH 3592D.,

SWITCH: toggle; DPDT; bakelite;
CH 8363KS.

SWITCH interlock; SPST; HH 1796.

TERMINAL BLOCK: $-terminal;

(power supplg_chnssis cable connec-

tlon) Jones S-10-142

TERMINAL STRIP 12-terminal;
Jones 512~

TERMINAL STRIP standard; 2-
terminal; Cinch Mfg. Co. 1720.

TIP JACK STRIP: standard; 2-jack;
Cinch Mfg. Co. 1490.

TRANSFORMER: primary 117-v;
secondary 1,000-v ct at 220 ma;
2.5-vetath amps, 5-v ct at 3 amps;
(bias supply gqate power) Standard
Transformer

TRANSFORMER: {mmary 115-100-v
ac; sec 2.5-v ct at 10 amps; (filament
o;er) Standard Transformer Co.

TRANSFORMER: primary 115~
100-v; secondary b6-v ct at 10.5
amps; (filament power); Standard
Transformer Co. 10P35.

TRANSFORMER: primary 100-

115-v; secondary 5-v ct at 10.5 amps;
6.3-v ct at 3.5 amps; 5-v ct at 3
amps; (filament rower) ; Standard
Transformer Co.

AGO 200A
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g. Radio Transmitter BC-610-(*)—Continued.

Ref symbol

8ignal Corps stock No.

Name of part and description

iz

]

Ta

Te

M,

229612

279612.1

229636

229632.2

229634.3

8F8010-8

TRANSFORMER: primary 125~
115-v; secondary 870-v ct at 250 ma;
exciter plate wer); BStandard
ransformer Co. 10P37.
TRANSFORMER: primary 115-v
tapped to provide 5,800-v or 4,000-v
ct at 500 ma; (plate power); Stand-

ard Transformer Co. 10P43.
TRANSFORMER: primary 500-ohm;
secondary 20,000-ohm ect; (inter-
e)2;1 tandard Transformer Co.

10A021.

TRANSFORMER: primary 5,000-
ohm; ratio 1/1.85, '1/2 primary to
1/2 secondary; (driver): Standard
Transformer Co. 10A022.

TRANSFORMER: primary 16,000-
ohm ct; secon 8,380-ohm ct at
250 ma; (modulation); Standard
Transformer Co. 10A38.

VOLTMETER: 0-10-v ac; bakelite
case; General Electric DO-53; (sub-
stitute war standard meter No.
MR25W010ACVV).

*®

®

"

®

*

*

(&)

*

*

™

*

*®

160
*
™
*
*

*

h. Speech Amplifier BC-614-(*).

Note. Letter(s) following a reference symbol indicates item applies only to that model(s).

8DA10-128

3DB10-21

3DB8-35

3DA350-8

3DA2-71

*Indicates stock available.

AGO 200A

CAPACITOR: fixed; mica, 10,000-
mmf +10%; 600-v de; Micamold
MP4134,

CAPACITOR: fixed; electrolytic; 10-
mf —10% +40%; 25-v dc; 1 section
of 4-section unit; Industrial Con-
denser 1B99.

CAPACITOR: same as C,y

CAPACITOR: same as Cyy.

CAPACITOR: fixed; electrolytic;
dual; 8-8-mf —10% +40%; 475-v
de; 1 section of dual unit; Industrial
Condenser 40B233.

CAPACITOR: fixed; electrolytic; 30-
mf —10% +440%; 25-v dc; one
section of four-section unit; (see

Cio).
CAPACITOR: same as Cio.

CAPACITOR: same as Cin:

CAPACITOR: same a8 Cio.

CAPACITOR: fixed; 0.085-mf +10%;
400-v dc; bathtub; Industrial Con-
denser 7476.

CAPACITOR: fixed; mica; ,000-
mmf #£10%; 500-v de; Aerovox

1467.
CAPACITOR: same as Cyq;.
CAPACITOR: same as Cyj:

CAPACITOR: same as Cyo

10 ™
1 ™
8 ™
2 ™
4 *

*

*

*

*

*

*

*

*

*

*
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h. Speech Amplifier BC—614-(*)—Continued.

uan
RBaf symbol | Bignal Carps stock No. Name of part and description “‘i’hﬂ' Banning | &b | Bh| Deng
g,. CAPACITOR: same as Cy.
138
Cin CAPACITOR: same as Cy;s
CisD CAPACITOR: same as Cyo.
28 .
P 30548 REACTOR: iron core; 206 GIC | 1 ®|™m| ®
Jin 2755824 JACK JK-24: single-circuit; standard ] ™ | (™ ™
headphone type.
Jin 225522 JAtCK JK-22: 3-circuit; telephone- 1 * | ® (&)
LM 275927 LAgi's LM-27: 6-8-v; 0.25-amp; 1 ®|™® ™
miniature bayonet base; t: 44,
M 3F3306 LEVEL METER: —10 to +6db. 1 ™M™ ™
Note: This meter is not essential to
operation of the set and need not be
replaced. O tor should use the
OD. PLATE meter on Radio
Transmitter BC-610-(*) as speech
R 3Z6801-16 Ré?gf‘é'}.‘rbdli{awﬁrx' d: 1 20% ™™ ™
100 - : ed; l-meg <+ 0y
Rus é‘-W' IRC BT, RCZIBR1105M.
Rie 826270-6 RESISTOR: fixed;  200.000-ohm 2 ™| ®
+10%; %-w; IRC BTY,
RC21BE204J, i
Ry 326010-31 RESISTOR: fixed; 100-ohm +10%; 1 ™| ®» "
éf-w' IRC BTY%, RC21BEI101K.
Ris 324528 RESISTOR: fixed; 5,000-ohm =+ 10%; 4 ®ml™]| ®
w; IRC BT%, RC21BE502J.
Ri 324525 RESISTOR:; fixed; 1,000-ohm + 10%; 4 ®l™]| ®
éé-w' IRC BT%, RC21BE102K.
Rur 824550 RESISTOR:  fixed; _ 100,000-ohm 4 ®ml®| ®
+10%; ﬁ-w; IRC BT,
RC21 BE104K.
Rioe RESISTOR: same as R.
Ris 3724533 RESISTOR: fixed; _ 500,000-ohm 2 ™M ® ®
+10%;  %w; IRC  BTY,
RC21BEs147,
Rin 324562 RESISTOR: fixed; 250,000-ohm 7 ®|®] ™
+109%; %-w; IRC BTY%
RC21 BE2447.
Ry 227298-3 POTENTIOMETER: 1-meg; 1-w; 2 ™™ *
CRL 1-01-1602.
Ry RESISTOR: same as Ry
Ris RESISTOR: same as Rin.
qu RESISTOR: same as Ruo.
Ris 3Z6050-53 RESISTOR: fixed; 500-ohm +10% 3 ™| ®|[*™
1-w; IRC BW1, RC31BE511J,
gi,. RESISTOR: same as Ry
17
Rus RESISTOR: same as Rjj.
Ry
Rin
Rin RESISTOR: same as Ry;;.
Rin 2727298-8 P%thlygllngETER: 15,000-0hm; 1 ™M™ ™
RizAB RESISTOR: (See note below.)
RyssCD 3724540 RESISTOR: 30,000-obm +10%; %-w; 1 ®lM™] ™
IRC BT¥%, RC21BE303J.
RyuAB RESISTOR: (See note below.)
RisCD 374529 RESISTOR: 10,000-ohm +109%,; %-w; 1 ®I™l ®
IRC BT%, RC21BE103K.
Rin 326675-10 RESISTOR: fixed; 75,000-obhm + 10%; "I ®| *®
2-w; IRC BT2, RC41BE753J.
Rise 326620-12 RESIQTOR: fixed ; 20,000-ohm + 10%; 2 ®(®| ™
2-w; IRC BT2, RC41BE203J.
*Indicates stock available.
Note: When n to replace Ry, Ry, or Ry in Radio S8et SCR-299-A or SCR-299-B, replace all three with

values indicated for Radio Sets SCR~299-C and SCR~289-D.
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h. Speech Amplifier BC-614-(*)—Continued.

Refsymbol | Signal Corps stock No. Name of part and description iy per (Bumoing Orgm) 34 | th | sth | Dope
Rin 326650-7 RESISTOR: fixed; 50,000-ohm +10%; 1 ™™ ®
R 2 m?:é'i'é'}%g %Tiai%%%%%f,%‘” 10% ®l®| ®

128 3766508 : fixed ; 50, m + H 1

1-w; IRC BT1, RC31BE513J

R RESISTOR: same as Rys.

Rin 324531 RESISTOR: fixed; 50,000-ohm +10%; 2 ™M™ ®
é{-w- IRC BT%, RC21BE513J.

Ry RESISTOR: same as Rios.

Rin . RESISTOR: same as Ry.

Ry 324593 RESISTOR: fixed; 3-meg < 109%; 1 ®|®m| *
3447' IRC BTY, RC21BE305J. :

Ry 27272984 POTENTIOMETER: 500,000-ohm; 1 ®Mi™m| @™
CRL 1-010-1603.

Rin RESISTOR: same as R;y.

Ris 374524 RESISTOR: fixed; 500-ohm +10%; 1 ®iM™m] ™
%.w: IRC BT}, RC21BE511J.

RinAB 2727231-31 RESISTOR: (See note below.)

RinCD 374614 RESISTOR: 15,000-ohm =+ 10%; }-w; 1 ®M®m| ™
IRC BT¥%, RC21BE153K.

Rm RESISTOR: same as Ry.

Russ 324528 RESISTOR: same as Ryes.

Rj‘ RESISTOR: same as Rlu.

Ria 326030-11 RESISTOR: fixed; 300-0 +10%; 1 ®M(®] ™

1-w; IRC BW1, RC31BE301J
Rie RESISTOR: same as Ry,
RiaD 3726005-44 RESISTOR: fixed; 5§0-ohm <10%; 1] @™l @™
w; IRC BT¥%, RC21BE510J.

Riy RESISTOR: same as Ry,

RYin 227585-31 RELAY: 12.5-v; 1.5-h; élare A11731. 1 " |( 2';
804 278658 SOCKET: female; 3-contact; (chassis 1 "]« ¢

connector) ; Amphenol PC3F,

80 2286597 SOCKET: 6-prong; bakelite; rivet 1 ™M™l ®

mounting; Amphenol MIP-8.

ggm 2786596 SOﬁﬁ’E'g: octal; bakelite; Amphenol 2 MI®] ®

104 —O.
BWin 3298256-34 SWITCH: rotary; 2-pole 38-position; 1 ™M™ >
CRL 60B083.

SWi 329849-16 SWITCH: toggle; DPDT; bakelite; 3 ®I®ml ®
BWin CH 8363K5.

BWyo 3298181 svill'ggm key; 2-way lockipg; CPC 1 ™™
BWm SWITCH: same as Ssz.

T 279631.3 TRANSFORMER: a-f; microphone; 1 ™M™ ™

(2 windings; 125-ohm primary; 125-
ohm secondary); GTC 2D-131.
T 2729032.4 TRANSFORMER: a-f; audio output; 1 ®M|™m]®
(2 windings; 18,000-ohm primary;
500-ohm secondary); GTC 2D-99.
T 229613.2 TRANSFORMER: filament and plate; 1 ™M™ ®
(primary 117-v ac; secondary (1)
500-v ac ct 25-ma; (2) 6.3-v ac ct
g-éﬁg; (3) 5-v ac 2-amp); GTC
T 229634.2 TRANSFORMER: a-f; modulator 1 mM®»]| ®
limiter; (2 windings; 10,000-ohm
&rim?' 80,000-ohm secondary);
TC 24109.
271247.2 BRACKET: resistor mounting; Oh- ™™ ™
mite 12, Hallicrafters 67A068.
272626.11 CLAMP: tube base and capacitor; MI®] ™
* Industrial Condenser 11-86, Halli-
crafters 76A029.
6Z4856-18 GROMMET: rubber; %”. ™M™ ™
*Indicates stock available.
Note: When ne to replace Ris, Riy, or Ry in Radio Set SCR-299-A or SCR-299-B, replace all three
with values indicated for 0 Sets SCR-299-C and SCR-299-D.
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h. Speed Amplifier BC-614-(*)—Continued.

ignal Corps stock No. Name of part and description ; i | &b | Depot
6Z4856-14 GROMMET: rubber; %', 5‘) :; 5‘;
275849.11 KNOB: with skirt. *) *
275882-6 LIGHT: pilot; red; assem, (™ gg
277118.20 RECEPTACLE: octal; male; Am- 9®
henol POSM-1.,
278678.13 S8OCKET: octal; Amphenol POS-F ®IM™® ®
10B040.
i. Table MC-269. .
228674. 34 SOCKET: 4-contact receptacle; fe- ®IM™| ™
male; 10-amp; 250 v.
2Z7118. 20 RECEPTACLE: 8-prong; male. (* (‘; i‘)
6278099 RECEPTACLE: duplex; 3-contact; fe- @™ ®
e. .
627808 SOCKET: 2-contact; female. 5‘; (60) g‘
627809-8 SOCKET: duplex; 2-contact; female. I (® *
627809-5 SOCKET: duplex; 2-contact; female. 5‘3 (* *
277155 PLUG PL-55. . *) | (* *
227168 ‘PLUG PL-68. ('; (* *
2Z7116. 11 PLUQG: male; 6-prong; (with cable * | (* *)
clamp).
j» Tuning Units TU-47 through TU-62.
2C8047 TUNING UNIT TU-47. 2‘) ™| (*
3D9140-1 CAPACITOR: fixed; ceramic; 140- N[ ®| (*
mmf +6%; tc zero; 500-v dc;
Hallicrafters dwg No. 47A021.
3DK9075-13 CAPACITOR: fixed; mica; 75-mmf ®(®] ™
+10%; 500-v de; C-D type 5W.
3C1090 COIL: r-f; 96-mb; tapped; 2.0-2.5- ®(®]| ™
mc; (master oscillator coii); Halli-
crafters 51A468, Guthman 4846.
3C1090-6 COIL: r-f; 28.8-mh; single winding; ™™l ™
2.0-2.5-mc; (crystal coil); Halli-
crafters 51A450, Guthman 4881.
3C1090-12 COIL: r-f; 36.3-mh; single winding; ®M®» ®
2.0-2.5-mc;( doubler buffer coil);
. fsa%léicmfters 51A456, Guthman
2C8048 TUNING UNIT TU-48. g‘) (* 2")
3D9156-1 CAPACITOR: fixed; ceramic; 500-v sl ® *)
dc; ::-0.00015 mmf/mmf/degree C;
uter.
3C1090-1 COIL: rf; 55.5-mh; tapped; 2.5-3.- ®|®| ®
2-me; (master oscillator coil); Hal-
gggfters dwg 51A467, Guthman
3C1090-13 COIL: r-f; 30.8-mh; single winding; |1 ®] *®
2.5-3.2-mc; (doubler buffer coil);
4H8a7l:‘l;icmft;ers 51A457, Guthman
3C1090-7 COIL: rf; 12-mh; single winding; ™| ™| *®
2.6-3.2-mc; (crystal coil); Halli-
crafters 51A451, Guthman 4882,
208049 TUNING UNIT TU-49. @™l ®
3D9135-2 CAPACITOR: fixed; ceramic; 135- ®lM®] ™
mmf+5%; 6500-v dc; tc-0.00015
mmf/mmf/degree C; Hallicrafters
dwg 47A010.
3C1090-2 COIL: r-f; 41.0-mh; tapped 3.2-4.0- M ®m| ™
me; (master oscillator coil); Halli-

K i i

=

crafters 51A469, Guthman 4848.
*Indicates stock available. :
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Jj. Tuning Units TU-47 through TU-62— Continued.

*Indicates stock available.
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Jo Tuning Units TU-47 through TU-62— Continued.

Quan- 3 | &n | sen
Ref symbal | Bigna! Corps stock No. Name of part and Cescription u:yngu % ob | b | et D"::
W |wwac | TRRS BT,
. : rf; 8.0-12.0-mec; (crysta (
coil); Hallicrafters 51A802, Guth- SO A B
man special.
2C8054 TUNING UNIT TU-54. | (¥
Co 3D9065-3 CAPACITOR: fixed; ceramic; 65- 2 5*) ("
mm{ +5%; 500-v de; tc-0.00015
mmf/mm!/degree C; Hallicrafters
dwg No. 47A051.
Cw 3D9075-7 CAPACITOR: fixed; ceramic; 75- ®|M™] ™
mmf +5%: 500-v do; tc-0.00015
mmf/mmf/degree C; Hallicrafters
Lu 3C1084P COTE: 'v0: 4 bach; tapped; 12.0- 9lm| ®
: r~f; 4.84-mh; tapped; 12. ( (
18.0~me; (doubler buffer coil); ( .
Hallicrafters 51A493, Guthman
special,
Ly 2C8054/C2 COYE: rf: 12.7-mh; tapped; 12.0- ™M™ ™
18.0-mec; (master oscillator coil).
Le 2C8054/C3 COIL: r-f; 14.2-mh; sgfle winding; ™| ™| ®
12.0-18.0-mc; (c‘?'s coil).
2C8061 TUNING UNIT TU-61. 3 ™M™ ™
Ca 3D9133V CAP':fCI'I:;OR: variable; air; 133- 1
mmf 3 max.
Ca 3D9075-12 CAPACITOR: fized; ceramic; 75- @™ ®
_ mmf +2%; 1,000-v de (tes%:
tc-0.00015 mmf/mmf/degree C;
Muter H-15.
La 3C1084P-19 COIL: r-f; 1.5~2.0-mc; (mo). 1 ™ | (%) *)
) P 3C1084P—18 COIL: rf- 1.5-2.0-me; (buffer). 1 5") (*) *)
Lg 3C1084P-17 COIL: rf-; 1.5-2.0-mc; (ipa). 1 (™ *)
Lg 3C1084P-16 COIL: rf-; 1.5-2.0-mc; (crystal). 1 ™M™ *)
2C8062 TUNING UNIT TU-62. 8 5*) (*; *)
Ca 3D8060-5 CAPACITOR: fixed; ceramic; 60- *) | (* *)
mmf 4+ 5%; 500-v de; tc-0.00015
mmf/mmf/degree C.
Ly 3C1084P-14 COIL: r-f; 1.0-1.5-me; (m%. 1 (" | ( é‘)
Ly 3C1084P-13 COIL: r-f; 1.0-1.5-me; (buffer). 1 (*) | (* *)
Ly 3C1084P-15 COIL: r-f; 1.0~-1.5-mc; éipa). 1 ™1™ (
) P 3C1084P-12 COIL: r-f; 1.0-1.5-me; cl?'stal). 1 ™M™ (*
ADDITIONAL MAINTENANCE
%%TI}'}:S FOR ALL TUNING
Cy 3D9140V-7 CAPACITOR: variable; air; 140- M| ™| (™
Cs mmf max; Johnson 140KS.
Cy 3D9150V-14 CAPACITOR: variable; air; 150- ™ ™
mmf max; Bud MC 1857.
Ca 3D9040-10 CAPACITOR: fixed; ceramic; 40- "™ ®
mmf +59%.; 500-v dec; tc-0.00015
mmf/mmf/degree C; Hallicrafters
dwg No. 47A019.
Cu 3K2024112 CAPACITOR: fixed; mica; 240- ®M®| ®
mmf+5%; 600-v de; AWS
CM20A241J.
Cy 3D9400-16 CAPACITOR: mica; 400-mmf+ ™M™ ™
10%; 500-v do; C-D type 5W.
Cy 3D9100V-9 CAPACITOR: variable; air; 100- ™M™ ™
mmf max; Bud MC 1855.
Ca 3D9100V-8 CAPACITOR: variable; air; 100- ™M™ %
mmf max; Johnson 100K8.
Ca 8D9050-61 CAPACITOR: fixed; ceramic; 50- ®MI®m] ™
mmf45%; 500-v dc; tc-0.00015
mmf/mmf/degree C; Hallicrafters
dwg. No. 47A049.
273717. 5 DIAL ASSEM: tuning Lox; scale ®™®M|@®
0-100; (includes knob?.
276195.8 LOCK: dial; National 401, 1 ‘; ‘; *
225849.8 KNOB: dial; bakelite. 2 *) | (*
PLy, 227122.11 PLUG: male; 12-prong. 1 D11 (*
*Indicates stock available.
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Je Tuning Units TU-47 through TU-62—Continued.

Relsymbol | Bignal Corps stook Ne. Name of part and description rﬂw Rupoingi Orgn | 34 | 4th | &h | Depot
R 324540 RESISTOR: 30,000-ohm +10%; %-w; * * *
g’.: TRG BT, ROSBESS, | 70 # Wi G1ere

n
Ry

27.8672.25 SOCKET: (crystal holder). (*] ™ é‘;
SWy 329858-8 SWITCH: toggle; DPDT; bakelite; ™M™ =
H & H 81012, ‘
k. Doublet Antenna Kit.
22502 BAG BG-102-A. 2 0 é‘) g‘) (‘; 2‘)
222010.17 C.gLE CgN NECTOR: coaxial; (an- 1 0 1™ (* *)
nna end).
223010.18 CABLE ONNECTOR: coaxial; 1 0
(transmitter end).
Ly 3C280-387D C(;lé: C-387-D: rf; p-a plate; 2.0- 1 1 ®W{®m ™™
.5-me.
Ly 3C280-388C cczlsme-ass-C: r-f; p-a plate; 3.5— 1 1 ®M|®M|M®m] ™
.5-me.
L 3C280-389C COIL C-389-C: r-f; p-a plate; 4.5~ 1 1 ®M[®»|®»| ®
.7-me.
Ly 3C300-390C C%I&m(g-aoo—C: r-f; p-a plate; 5.7- 1 1 MI®»®| ®
L, 3C300-447B cc;ilLo_g'-«LB: r-f; p-a plate; 8.0 1 1 ®(® ™| ®
.0-mec.
L, 3C300-448B C(;ilé-c-us-& r-f; p-a plate; 11.0- 1 1 ®HI®»I®M] ™
.0-me.
Ly 3C300-449B C(}ISI‘.)_C—“!)-B: r~{; p-a plate; 14.0- 1 1 ®I®MI®™m ®
.0-me.
2A1322A GUY GY-22-A. 3 0 (*) §‘) 5“ (*
2A1324A GQUY GY-24-A: halyard. 3| 0 N1 | (*
3A1341 GUY GY-41: 30-ft. 12 0 5'; O 1% ] (* ‘;
3G586A INSULATOR IN-86-A. 12 0((™|(® 5‘) g‘
2A2344-A MAST SECTION MS-44-A. 21 0 W RS REN ‘;
1F425-34 RADIO FREQUENCY CABLERG- | ‘1| o0 CIRCIICIRG
34/U: coaxial; 70-ohm, (Specify :
lenith when ordering.)
2A3129 REEL RL-29. 2 0 ™™™ ™
2A3194-176 ROLL BG-176 3 0 SR g‘;
2A3302 STAKE GP-2. 18 0 s‘) ™M™ *
1A28 WIRE W-28: 250-ft. 1 01 ™M™

l.. Freauencu Conversion

¢ Indicates stock available.
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m. Frequency Conversion Kits MC-516 and MC-517.

Refsymbol | Bignal Corps stock No. Name of part and cescription ﬂgmﬁu W'%I 2! .‘g :: D&“
2C527-939-A ANTENNA TUNING UNIT BC- 1 0 ™ | (™ ™
939-A. (Se)o par. 35¢ for maintes
nance p&!‘t.l
1F4H1-5.29 CABLE: coaxial; shielded. 1 0 s") 5") i")
8D9012-11 CAPACITOR f2-mmf —1%+%%; 1 1 (™|
20,000 v de (working).
3C280-447A COIL UNIT C-447-A: 8-11-me. 2 0 *) *) *)
3C280-448A COIL UNIT C-448-A: 11-14-mg¢. 2 0 *) :; *
3C25610-6 COIL UNIT C—449: 14-18-me. 2 (1] *)
2AT15F COUNTERPOISE CP-15-F. 1 0 * ™
2C8053 TUNING UNIT TU-53: 8-12-me. 3 0 .2’ ’; 5‘)
2C8054 TUNING UNIT TU-54: 12-18-me. 3 0 ( *) -
Note: (See par. 35j for tuning unit
maintenance parts.)
*Indicates stock available.
{A. G. 300.7 (23 Aug 44).|
BY ORDER OF THE SECRETARY OF WAR:
: G. C. MARSHALL,
Chief oj Staff.
OrrFICIAL:
J. A. ULIO
Major (;’eneral
The Adgutant G'meml
DisTrIBUTION:

Armies (ng) (523Sv C (Slg) (5), Depts (Sig) (5); Def Comds (Sig) (2); D &,) IBn & H
n 11 (5); IC 11 (8); Tech Sv (2); Arm & Sv Boa (2) ps

& Stas (2); ROTC (5); Sp Sv Schools (IOS T of Opns {5); Base Comds ( %
C De;i:(z ! Gen Oversens, SOS Dep (Sig Sec) (2); Sig C Labs (2); Sig C Rep Shops
(2); PE (Sig) (2).

IR 1 (5): T/O 1-12, .

IBn 1 (5): T/O and E 1-117; 1-147; 1-487S; 1-758; 1-775-5.

IBn 11 (5): T/O and E 11- 15.

IC 11 (8): T/O and E 11-7; 11-16; 11-18; 11-47; 11-57; 11-107; 11- 127; 11-217;

11-247; 11-267; 11-287; 11-336 11—557

For explanation of symbols, see FM 21-6.
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TECHNICAL MANUAL WAR DEPARTMENT
No. 11-280 Washington, 25, D. C., 22, June 1943

RADIO SET SCR-299-A, RADIO SET SCR-299-B,
RADIO SET SCR-299-C, and RADIO SET SCR-299-D
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DESTRUCTION NOTICE

WHY — To prevent the enemy from using or salvaging this equipment for his benefit.

WHEN — When ordered by your commander, or when you are in immediate danger of
capture.

HOW — 1. Smash — Use sledges, axes, hand-axes, pick-axes, hammers, crowbars, heavy
tools, etc.

Cut — Use axes, hand-axes, machete, etc.

. Burn — Use gasoline, kerosene, oil, flame-throwers, incendiary grenades, etc.

. Explosives — Use firearms, grenades, TNT, etc.

. Disposal — Bury in slit trenches, fox-holes, other holes. Throw in streams.
Scatter. '

6. USE ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION

OF THIS EQUIPMENT.

WHAT — 1. Smash all tubes, ceramic coil forms, variable capacitors, switches on control
panels, meters, dials, castings, microphones and keys.

2, Cut wires, cables, phone cords, microphone cords, test leads, etc.

3. Bend or break shelves, metal supports and mountings, conduit, panels, cable
connectors, sockets, plugs, and jacks.

4. Burn technical manuals and instruction books, messages, codes, papers, or-
ders, documents, and books.

»nosWwN

SAFETY NOTICE

This equipment employs extremely HIGH VOLTAGES which are DANGEROUS TO
LIFE if contacted. Electrical interlock switches have been provided for your protection.
They remove the high d-c voltage to the output circuits in the transmitter when the

hinged doors of the cover or the back screen are opened. Be sure that back, cover and
cover doors are closed BEFORE APPLYING PLATE POWER.

When the transmitter is in operation EXTREMELY HIGH RADIO FREQUENCY
VOLTAGES are present in and around the antenna tuning unit, all its connecting leads,
the antenna and the antenna insulatorr DANGEROUS BURNS can result from arcs
caused by touching the ANTENNA CIRCUIT. DON'T BE CARELESS. Do not at-
tempt to make any adjustments unless thoroughly familiar with this equipment. Exer-
cise extreme caution.

DO NOT FILL GASOLINE TANKS OF TRUCK OR POWER UNIT WHILE
TRANSMITTER IS TURNED ON. Difference in r-f potential between truck or trailer
and ground may cause a spark resulting in explosion of gasoline, fatal to personnel operat-
ing the equipment.
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SECTION I— DESCRIPTION

Note: This manual describes Radio Sets SCR-299-A.,
SCR-299-B, SCR-299-C and SCR-299-D. For the
sake of simplicity, Radio Sets SCR-299-A, SCR-299-B,
SCR-299-C and SCR-299-D will be referred to as
SCR-299-(*) in this manual where remarks are appli-
cable to all these sets. Similarly, basic components such
as Speech Amplifiers BC-614-A, BC-614-B, BC-614-C,
BC-614-D, and Radio Transmitters BC-610-A, BC-610-
B, BC-610-C and BC-610-D are referred to as BC-
614-(*) and BC-610-(*). Where there are specific dif-
ferences, as in operation, wiring or layout, each unit is
described separately. :

Radio Sets SCR-299-A and SCR-299-B differ from
each other only in the type and quantity of accessories
(see paragraph 4).

Radio Set SCR-299-C differs from SCR-299-B in
accessories and cording arrangements between Truck
K-51-(*) and Trailer K-52-(*) (paragraph 4). The
wiring of Radio Transmitter BC-610-C differs slightly
from that of BC-610-A and BC-610-B (see figures 50
and 51).

Radio Set SCR-299-D differs from SCR-299-C as
follows:

(1) Radio Transmitter BC-610-D
(a) Keying circuit changes (see figures 51 and 52)
(b) Relocation of fuses (see figures 6 and 7)

(2) In Speech Amplifier BC-614-D Relay RY,,, has
been redesigned to key the transmitter as well as
operate the automatic disabling circuits to pro-
vide rapid “break in”’ on c-w transmission.

(3) Table MC-269-A

(a) Relocation of main components (see figures 12
and 13)

(b) Switch SW-199-A replaces the remote start-
ing function performed by Control Box BC-
731-C.

(c) Fuses located in Control Box BC-731-C are
installed in Junction Box JB-69-A (see figures
17 and 20)

(d) Radio Receivers BC-312-(*) and BC-342-(*)
are mounted in Mounting FT-389-A.

Other technical manuals or instructions which are neces-
sary for a complete understanding of Radio Set SCR-
299-(*) are as follows:
TM 11-333 for Telephones EE-8-A and EE-8.
TM 11-850 for Radio Receivers BC-312-(*) and
BC-342-(*).
TM 11-300 for Frequency Meter SCR-211-(*).
TM 11-904 for Power Unit PE-95-(*).

CAUTION: Power Units PE-95-A, PE-95-B
and PE-95-C are Ford powered.

Power Units PE-95-E, PE-95-F and PE-95-G are
Willys powered. Be sure you have the prop-
er technical manual for your power unit.

1. General Characteristics.

a. Capabilities. — Radio Set SCR-299-(*) is a high
power, vehicular radio station capable of provid-
ing voice (amplitude modulation) or c-w com-
munication over a range of approximately 100
miles depending upon conditions of atmosphere and
terrain, either from a stationary position or while
moving at high speeds over rough roads. This
radio set consists of a completely equipped radio
station installed in a 13-ton T'ruck K-51-(*), com-
bined with a power plant carried in a 1-ton cargo
Trailer K-52-(*). It is designed primarily to
provide reliable headquarters communication for
corps, division and other higher echelons.

b. Over-all Description. — Radio Set SCR-299-(*)
will accommodate a team of four. Two seats, one
for the driver, are located in the forward part of
Truck K-51-(*). Behind them is the radio equip-
ment where two operators may sit at the operat-
ing positions provided at Table MC-269-(*).
From here it is possible, by remote control, to start
or stop Power Unit PE-95-(*) located in Trailer
K-52-(*). All receiving and transmitting controls,
as well as tuning units, coils and crystals, are with-
in reach of the operating positions. Moderate tem-
peratures can be maintained within the truck
through use of the electric heater in cold weather
and the roof ventilator and heater fan in warm
weather. Both are fan driven units providing air
circulation regardless of whether the truck is sta-
tionary or in motion. Sleeping space for one per-
son is provided by Chest CH-89 (seat bench)
which has 4-inch cushions mounted on each lid cov-
ering its spare parts compartments. By removing
the wooden frame and the tarpaulin from the
trailer additional shelter may be made.

c. Adaptability. — Following is a list of features and
equipment included in Radio Set SCR-299-(*) to
insure continuity of operation under varied cir-
cumstances as required by field or combat con-
ditions.

(1) Microphones T-30-(*) (throat) permit voice
modulation when gas masks are used.

(2) One fire extinguisher is within reach of the
operators and a second truck extinguisher is
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located where it can be reached easily by the
driver. (SCR-299-A and SCR-299-B are pro-
vided with two operator’s extinguishers.)

(3) Radio Transmitter BC-610-(*) may be con-
troled, keyed, and voice modulated from either
of the two operating positions within Truck
K-51-(*) at all times. Radio Set SCR-299-D
is provided with break-in c-w operation facil-
ities.

(4) Remote operation is made possible by remov-
ing one Telephone EE-8-(*) as far as one
mile from the truck. From this point the re-
mote operator can modulate or key the trans-
mitter, listen in on either Radio Receiver BC-
312-(*) or BC-342-(*), and maintain con-
tact with the truck personnel through the field
telephone remaining in the truck.

(5) Two Telephones EE-8-(*), together with one
or both Reels DR-4 (with Wire W-110-B),
can be removed from the truck and set up as
a field telephone system.

(6) Power Unit PE-95-(*) may be:

(a) Operated 100 feet away from the truck
through the use of the extension cables
provided.

(b) Operated 200 feet away from the truck
through the use of two extension cables,
provided the operator walks to the trailer
to start or stop the power unit.

(c¢) Used as a source of power for lighting, and
other purposes, at a distance up to 200
feet from the trailer.

(7) 1f Power Unit PE-95-(*) is disabled or de-
stroyed it is possible to:

(a) Operate Radio Receiver BC-312-(*) from
the spare storage battery.

(b) Operate the entire radio station from a
commercial power source. Use is made of
extension cables provided for this pur-
pose.

(8) When necessary, the complete radio station
can be quickly removed from the truck and set
up elsewhere. Chest CH-88 (wall), Chest CH-
89 (seat bench), Table MC-269-(*) (operat-
ing), and Radio Transmitter BC-610-(*) can
be removed easily without tools because wing
nuts, wing head bolts, clasps, and turnbuckles
have been used extensively to simplify this
operation. The table itself is a complete radio
unit containing all the basic electrical wiring
and all major operating components except the
transmitter. All this equipment can be set up

in the field in any shelter, or, if necessary, can
be installed in any other vehicle of ample size
and put in mobile operation again by being
connected to Power Unit PE-95-(*).

(9) When the truck is in motion a radio operator
can strap himself in by means of Strap ST-
19-A hooked up to one or both eyebolts located
in the ribs of the roof near the rear doors.
Then, with either or both rear doors open he
can observe, sight, or fire. At the same time
he can listen to either receiver, or can voice-
modulate the transmitter.

Frequency Coverage.— The transmitting com-
ponents of Radio Set SCR-299-(*) provide radio
communication either by voice (amplitude modula-
tion) or by c-w telegraphy in the frequency range
from 2 to 8 megacycles. The receiving components
provide reception over a range of 1.5 to 18 mega-
cycles.

. Range of Operation. — Reliable two-way phone

communication may be expected with any other
Radio Set SCR-299-(*) operating within 100 miles
while either or both vehicles are in motion. Using
c-w telegraphy should increase this range to 250
miles or more. Such results, however, depend
largely on the frequency selected and the time of
day or night it is used. Experience has shown that
distances up to 200 miles may be covered during
daylight hours by using frequencies around 4000
kilocycles. For nighttime use, frequencies closer to
2000 kilocycles have worked well for this range.
For extreme distance, the higher frequencies from
6000 to 8000 kilocycles will prove effective, partic-
ularly at night. But be careful when using these
higher frequencies. Skip-distance may make a
shorter 100- or 200-mile contact impossible.

The distance which can be worked depends some-
what upon the vehicle's location. Dips, valleys, un-
derpasses and overhead steel bridges are very poor
radio locations, as they prevent good reception ancl
absorb transmitted radio energy. Avoid them
wherever possible. High tension lines create radio
interference. Give them a wide berth when sending
or receiving. Be sure that your antennas are
close-hauled when driving under them. Con-
tact with high tension wires may set your
vehicle on fire and cause the instant death of
operating personnel.

. Source Of Power. — Radio Set SCR-299-(*) is

equipped with its own power source. Power Unit
PE-95-(*), in its Trailer K-52-(*), forms a com-
plete self contained mobile generating unit. It sup-
plies 12 volts of direct current from its battery for
Radio Receiver BC-312-(*) and delivers from its
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generator approximately 5 kilowatts of single-
phase, 60-cycle alternating current at 115 volts to
meet the chief power requirements in the radio
station. In the absence of Power Unit PE-95-(*)
any commercial or other source of power having
the same alternating current and voltage character-
istics may be used to operate the radio station, as
a d-c source is obtainable at the spare 12-volt bat-
tery in Truck K-51-(*).

. Main Components.

The main components of Radio Set SCR-299-(*)
are divided between two vehicular units. The first
consists of the Truck K-51-(*) and other com-
ponents installed on or within it, comprising the
radio station. The second is the power plant and
consists of Trailer K-52-(*) carrying the remain-
ing components, chief of which is Power Unit
PE-95-(*), always connected to the truck to supply
power to the radio station. The main components
which form the radio station in the truck, also con-
sist of two groups. The first and more important
of these (referred to as the operating components)
is made up of the transmitting and receiving com-
ponents which are at all times interconnected to
function as a complete electrical system that ties in
directly with the power unit. The second group,
(referred to as the accessory components) consists
of spare parts, tools, chests and a few components
occasionally used with the operating group. Thus,
the major components of Radio Set SCR-299-(*),
listed by vehicular units and by functional groups
are as follows:

. The Radio Station.— Truck K-51-(*), 14-ton,
4x4, panel body, in which are installed the follow-
ing:
(1) Operating Components, —
(a) Antenna Tuning Unit BC-729-(*)
(b) Radio Transmitter BC-610-(*)
(c) Mast Base MP-47 (used for transmitting)
(d) Mast Sections MS-49, 50, 51, 52, 53, 54.
(e) Mast Bases MP-22 (used for receiving)
(f) Two Headsets HS-30-(*) with Cord CD-
605. If not available, replace with Head-
sets P-23 or P-20.
(g) Table MC-269-(*) (operating) on which
are mounted and interconnected :
(1) Speech Amplifier BC-614-(*)
(2) Microphone T-50-(*)
(3) Two Keys J-37 or J-44
(4) Radio Receiver BC-312-(*)
(5) Radio Receiver BC-342-(*)
(6) Two Loudspeakers LS-3

SIGNAL CORPS

(7) Control Box BC-731-(*) or Switch
SW-199-A

(8) Junction Box JB-49-(*) or Junction
Box JB-69-A

(h) Associated cords and cables

(/) The tuning units and coil units con-
tained in Chest CH-88

(j) Crystals in Box BX-34-(*) (Not in-
cluded in SCR-299-A)

(2) Accessory Components. —

(a) Frequency Meter Set SCR-211-(*)

(b) Equipment for remote control of Radio
Set SCR-299-(*) consisting of :

(I) Two Telephones EE-8-(*)

(2) Junction Box JB-60

(3) Key J-45

(4) Two Reels DR4

(5) Approximately 1 mile of Wire W-
110-B

(6) Axle RL-27-(*)

(c¢) Extension cords (and extension cable ter-
minal box for SCR-299-A and SCR-
299-B)

(d) Auxiliary transmitting antenna (SCR-
299-C and SCR-299-D only)

(e) Chest CH-89 (seat bench)

(f) Chest CH-88 (wall)

(g) Spare 12-volt battery

_(h) Cordage for battery

(1) Microphone T-17-(*) (SCR-299-C and
SCR-299-D only) .

(j) Microphone T-30-(*) (throat), stowed
in Chest CH-88
Note: Two furnished with SCR-299-A
and SCR-299-B.

(k) Portable typewriter, with telegraphic
keyboard
Note: Two furnished with SCR-299-A
and SCR-299-B.

(I) Two Straps ST-19-A, stowed in Chest
CH-89.

(m) Auxiliary transmitting antenna for fixed
location (SCR-299-C and SCR-299-D
only)

(n) Spare parts contained in Chests CH-88
and CH-89

(0) Tools and repair equipment contained in
Chest CH-89

(p) Tool Equipment TE-48

(g) Electric heater (117 volts A-C) mounted
on floor.
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(r) Roof ventilator, (6 volts D-C) mounted
on roof.

(s) Fire Extinguisher, Randolph Labora-
tories, Model FF-4, capacity 4 pounds
CO,, total weight 234 pounds charged.
Note: SCR-299-A and SCR-299-B are
equipped with two fire extinguishers,
Alfite, Type 4S, capacity 4 pounds CO,,
total weight 23} pounds. charged.

(t) Tools and spare parts for Truck K-51-(*)

b. The Power Plant. — Trailer K-SZ-(*), 1-ton, 2-

wheel, in which are installed:

(1) Power Unit PE-95-(*) and the cording nor-
mally terminating at the power plug or junc-
tion box of Truck K-51-(*)

(2) Cord, a-c power, emergency, 100 feet. (200
feet in SCR-299-A and SCR-299-B)

(3) Six galvanized steel, 5 gallon gasoline drums
(QM Stock No. 42-D-1280).

(4) Spare wheel and tire for either truck or trailer.

. Brief Description Of Principal Units

And Major Components.

. The Radio Station. — Truck K-51-(*), has vari-

ous special features which adapt it for most effec-
tive use as a vehicular radio station. Electrical
bonds (connections) and filters are installed at
necessary points in the ignition system and body
to minimize ignition interference. A transmitting
antenna Mast Base MP-47 and a fan-driven ven-
tilator are installed on the roof. Two receiving
antenna Mast Bases MP-22, two mountings for
Reels DR-4, and two duffle cabinets are installed on
the sides. Suitable bolts, mountings, etc. are

fastened inside the truck to provide anchorage for

the other components of the radio station.

(1) Operating Components. — Among these, the
principal transmitting components are: Radio
Transmitter BC-610-(*) with Antenna Tun-
ing Unit BC-729-(*) and Speech Amplifier
BC-614-(*). Each of these units is described
in detail in Section III.

(a) Antenna Tuning Unit BC-729-(*) is
mounted on top of and connected to Radio
Transmitter BC-610-(*) to match its out-
put to the 15-foot antenna.

Caution: When power is on, do not
touch any leads to, or any part of this
unit except its front panel controls.

(b) Radio Transmitter BC-610-(*) is shock-
mounted on the floor behind the driver’s
séat in the truck, with its front panel con-
trols facing the rear. This transmitter in-

(c)

cludes a shock mounting base, plug-in tun-
ing components and two sets of tuning
charts.

(I) The cradle frame shock mounting
base is fastened to the transmitter
with wing bolts. The base is an-
chored to the floor with wrench nuts.
The weight is 51 pounds.

(2) The plug-in tuning components con-
sist of three sets of tuning units, six
per set; two sets of coil units, four
per set; and vacuum Capacitor CA-
423. (See Table of Tuning Com-
ponents, Section V.)

(3) The frequency range is 2 to 8 mega-
cycles. It is covered by six tuning
units and four coil units. Each tun-
ing unit and associated coil unit, or
coil unit with capacitor, covers a por-
tion of the range. (See Table of Tun-
ing Components, Section V.)

(4) Frequency control is by master oscil-
lator or by crystal and the type of
control desired is selected by the
M.O.-XTAL switch on the tuning
unit.

(5) Input power requirements are 1700
to 2000 watts, 115 volts, 50-60 cycles,

- A-C

(6) The type of emission provided is
continuous wave (c-w) telegraphy or
amplitude modulated voice.

(7) The power output of the transmitter
exceeds 400 watts c-w and 300 watts
voice.

(8) The over-all weight less the shock-
mount base is 4014 pounds.

Speech Amplifier BC-614-A, BC-614-B,
or BC-614-C is securely mounted on the
shelf under the top of Table MC-269,
whereas Speech Amplifier BC-614-D is
fastened to the top of Table MC-269-A.
In either case the speech amplifier is held
to its shock-mounting base by four snap
fasteners. This speech amplifier is a com-
panion unit to, and should be regarded
as a part of Radio Transmitter BC-610-
(*). As its name implies, its chief func-
tion is to amplify the output of the micro-
phone to a level suitable for input to the
transmitter audio circuit when voice
modulation is desired. The front panel
controls of the speech amplifier also pro-
vide for:
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¥1GUre 7. Rapio TranNsMiITTERS BC-610-A, BC-610-B, BC-610-C, REAR VIEW,
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Ficurg 8. Rabio TransmiTreEr BC-610-D, REAR VIEW.
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Ficure 9. Speecn AMpLIFIERS BC-614-A, BC-614-B, BC-614-C, FRONT VIEW. : ‘
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(1) Sidetone for receiver monitoring of
c-w transmissions,

(2) Manual or automatic receiver disa-
bling for protection of the receivers
when receiving on or near the trans-
mitted frequency or its harmonics,

(3) Control of the transmitter final am-
plifier plate voltage,

(49) Control of the receiver output to
EE-8 line,

(5) Control of remote telephone operation
(found on Speech Amplifier BC-
614-D only),

(6) Audio gain adjustments for Micro-
phones T-30-(*) and T-50-(*).
Speech Amplifier BC-614-(*) contains
its own plate supply unit which operates
on 115 volts, 50-60 cycle A-C. drawing
approximately 40 watts. Its weight is 31
pounds, less the shockmount which weighs

approximately 4 pounds.

Microphone T-50-(*) normally used is

available on Table MC-269-(*) where it

(e

should be slipped over a metal tongue
mounting when not in use. It is a dy-
namic type with low level output and is
equipped with a press-to-talk switch that
operates the transmitter. A cable and
connector links it to Speech Amplifier
BC-614-(*).

Mast Base MP-47 and five Mast Sections
MS-49 to MS-53 inclusive form the trans-
mitting antenna. The base is mounted
through the roof of the truck. A lead
connects it to the antenna tuning unit.
Mast Section MS-53 is screwed into the
base forming the lowest section and MS-
49 is the top section. In its normal operat-.
ing position this transmitting antenna is
bent backwards to a horizontal position,
being held down by an insulated guy to
the rear of the truck roof. This provides
clearance and keeps the antenna from
whipping about unduly while in motion.
The snap-catches on the guy may be re-
leased, causing the antenna to spring to a
vertical position. This position is suitable

Ficure 11. Mast Base MP-47, Ky J-37 ANp MicropHONE T-50-(*).
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Ficurkg 14. TaBLE MC-269, REAR VIEW WITH COVER OF WIRING CHANNEL REMOVED.
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Ficurg 15, TaBLe MC-269-A, REAR VIEW WITH COVER OF WIRING CHANNEL REMOVED.



TM 11-280
RADIO SETS SCR-299-A, SCR-299-B, SCR-299-C, and SCR-299-D

*
Fioure 16. PHONE AND SPEAKER CONTROL PANEL.

Ficure 17. CoxTroL Box BC-731-(*), INTERIOR.
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for transmitting if the truck is stationary
and greater radiation is required. Then,
if necessary, one or two additional Mast
Sections MS-54 may be added at the base.
Caution: Extremely high and dan-
gerous voltages are present on the an-
tenna and its insulator during trans-
mission. Do not touch.

Radio Receiver BC-312-(*) is mounted
at the left-end (rear) operating position
on Mounting FT-162 and is further se-
cured with two Mountings FT-178 at-
tached to the body of the truck when in-
stalled on Table MC-269. When mounted
on Table MC-269-A it is located at the

‘left end (rear) operating position on

(gi

Mounting FT-389-A, which includes for
shock absorption Mounting FT-162 and
Mountings FT-178. The receiver is pow-
ered by 12 volts d-c normally supplied by
the power unit. It may serve as an em-
ergency receiver in the absence of the
power unit by using the spare 12-volt bat-
tery in the truck. This receiver provides
reception of c-w, voice- or tone-modulated
signals over the frequency range of 1.5 to
18 ‘megacycles. For further description
see Technical Manual TM11-850 for
Radio Receiver BC-312-(*).

Radio Receiver BC-342-(*) is mounted
at the right-end (forward) operating po-
sition on Mounting FT-162 and is fur-

Ficure 18. JunctioN Box JBe49-(*), WIRING IN PLACE.
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Ficure 19. Swirca SW-199-A, EXTERIOR.

ther secured with two Mountings FT-178
attached to the body of the truck when
installed on Table MC-269. When
mounted on Table MC-269-A it is located
at the right-end (forward) operating
position in Mounting FT-389-A, which
includes for shock absorption, Mounting
FT-162 and Mountings FT-178. Radio
Receiver BC-342-(*) has the same char-
acteristics as Radio Receiver BC-312-(*)
except that it operates from 115 volts 50-
60 cycle a-c power. For further descrip-
tion consult Technical Manual TM 11-
850, the Instruction Book for Radio Re-
ceiver BC-342-(*).

Mast Bases MP-22 are mounted on each
side of the truck. Mast Sections MS-49,
50, and 51 are assembled and screwed to
each base, forming the receiving antennas.
Connections to the receivers are provided
within the truck.

(i) Table MC-269-(*) (operating) 1s mount-

ed on the floor and against the left side of
the truck. Wing nuts secure it to the
floor mountings and turnbuckles hold it
to the truck side. All necessary radio
components except the radio transmitter
are mounted on this table. Space for two
operators is provided at the table. The
layout and identification of the com-
ponents, mounted in position and con-
nected are shown in figures 12 and 13.
The lights, power wiring, marked power
outlets, most of the intercomponent con-
nections, as well as the PHONE AND
SPEAKER CONTROL PANEL are
an integral part of the operating table.
The power wiring and power outlets are
protected by the wiring channel which
runs the length of the table and is bolted
to the rear of all three table legs. See
figures 14 and 15 for the rear view of this

21
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component with its cover removed. Loud-
speakers LS-3 are connected to Radio
Receivers BC-312-(*) and BC-342-(*)
through the switch mechanism on the
control panel. Headsets HS-30-(*), P-
23, or P-20 are connected to the receivers
through jacks on the PHONE AND
SPEAKER CONTROIL PANEL. Both
loudspeakers and headsets can be in-
stantly switched from one receiver to
the other by throwing the TRANSPOSE-
NORMAL switch. A drawer is provided

for message blanks, instruction books,
station log, etc. More details on Table
MC-269-(*) will be found in Section III.

(/) Control Box BC-731-(*), a part of Table

MC-269, is a metal box with a hinged
cover. It is mounted rigidly to the back
panel at the right hand (forward) end of
Table MC-269. Mounted in its front
cover facing the operator is a meter to
indicate the a-c voltage generated in the
power unit. Below this meter is a dual
push-button control switch for starting

Iicure 20, JuncrioN Box JB-69-A, WIRING IN PLACE.
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and stopping the power unit. Inside the
centrol box are four fuses connected in
the principal power circuits as indicated,
and along side of each is a spare fuse. A
more detailed description of the control
box is given in Section III.

(k) Junction Box JB-49-(*) also a part of

Q)

Table MC-269, is a metal box rigidly
mounted to the left hand (rear) leg near
the floor. The hinged front cover of the
box swings open for access to the marked
terminal strip within. At the terminal
strip are fastened, by means of wing nuts,
the terminals of the cording, through
which all power is supplied to the radio
station from the power unit or substitute
sources.

Switch SW-199-A is part of Table MC-

* 269-A. It is a dual push-button control

switch for starting and stopping the power
unit. It is enclosed in a metal box and is
bolted below the table top to the right
hand (front) table leg.

(m) Junction Box JB-69-A is another part of

(n)

Table MC-269-A. It is a metal box with
a hinged cover, and is mounted rigidly
to the left hand (rear) table leg near the
floor. A terminal strip inside the box
connects the terminals of Cord CO-315,
through which all power connections to
the radio station from the power unit or
substitute sources are secured. Four fuses
inside the control box protect the prin-
cipal power branches. This unit also pro-
vides termination for the local and re-
mote telephones.

Cordage used to operate the radio station
is as follows:

(I) Cord CD-566 (control) is a 4-foot
control cord connecting Radio Re-
ceiver BC-342-(*) with its outlet

receptacle in the wiring channel on
Table MC-269-(*).

(2) Cord CD-564 (power) is a 3-foot
power cord connecting Radio Re-
ceiver BC-342-(*) with the a-c re-
ceptacle in the wiring channel.

(3) Cord CD-565 (control, power) is a
4-foot power and control cord con-
necting Radio Receiver BC-312-(*)

O]

with its receptacle in the wiring chan-
nel.

(4) The transmitter power cord is 10 feet
long and connects Radio Transmitter
BC-610-(*) with its a-c power re-
ceptacle in the wiring channel.

(5) The transmitter control cord is 10
feet long, conducts speech and control
circuits to Radio Transmitter BC-
610-(*) and furnishes Speech Am-
plifier BC-614-(*) with a-c power.
One end plugs into the rear of the
transmitter ; the other end plugs into
the back of the speech amplifier
chassis.

(6) The operating control cord is 30
inches long and conducts circuits
from controls on Table MC-269-(*)
to Speech Amplifier BC-614-(*).
Plug receptacles are supplied for this
cord in the wiring channel and in the
rear of the speech amplifier.

(7) Cord CO-315 (power and control,
SCR-299-C and SCR-299-D) is 45
inches long. It carries the power
and control circuits between Junction
Box JB-49-C or JB-69-A and the
rear of the truck. One end has a
heavy duty cable plug, clamped be-
low the rear of the truck. The other
end has lug terminals for making
connection to the terminal posts in-
side of the junction box.

(8) SCR-299-A and SCR-299-B have
three power and control cords from
Power Unit PE-95-(*) — (CD-556,
CD-558, CD-560) which are con-
nected directly into Junction Box
JB-49-(*).

Radio Sets SCR-299-(*) (except SCR-
299-A) include two sets of Crystal Hold-
ers FT-171-(*). The crystals in them
have the operating frequencies indicated
in the following table. For convenience, a
column is included in the table to show
the additional operating frequencies which
may be obtained by the use of different
tuning units. (Initial deliveries of Radio
Set SCR-299-(*) may not include a full
complement of crystals.)

23



TM 11-280

24

3

Crystal
Frequency

2030
2220
2258
2300
2360
2390

3510
3520
3550
3570
3580
3945
3955
3995

2045
2065
2105
2125
2145
2155
2260
2282.5
2290
2305
2320
2415
2435
2442.5

2532.5
2545
2557.5

3202.5
3215
3237.5
3250
3322.5

2030
2220
2260
2315
2360
2380

SIGNAL CORPS

Order No. 1257 and 2659-CHI-42

Operating
Frequency

2030
2220
2258
2300
2360
2390

3510
3520
3550
3570
3580
3945
3955
3995

4090
4130
4210
4250
4290
4310
4520
4565
4580
4610
4640
4830
4870
4885

5065
5090
5115

6405
6430
6475
6500
6645

Use
Tuning
Unit
(Box)

TU-47 (A)
TU47 (A)
TU-47 (A)
TU47 (A)
TU47 (A)
TU-47 (A)

TU-49 (C)
TU-49 (C)
TU-49 (C)
TU-49 (C)
TU-49 (C)
TU-49 (C)
TU-49 (C)
TU-49 (C)

TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)

TU-51 (E)
TU-51 (E)
TU-51 (E)

TU-52 (F)
TU-52 (F)
TU-52 (F)
TU-52 (F)
TU-52 (F)

Additional Pos-

sibilities in

Operating Freq.

4060
4440
4516
4600
4720
4780

7020
7040
7100
7140
7160
78%0
7910

2045
2065
2105
2125
2145
2155
2260
2282.5

2305
2320
2415
2435
2442.5

2532.5
2545
2557.5

3202.5
3215
3237.5
3250
3322.5

Order No. 2660-CHI-42

2030
2220
2260
2315
2360
2380

TU47 (A)
TU47 (A)
TU47 (A)
TU47 (A)
TU-47 (A)
TU47 (A)

4520

4720
4760

Use
Tuning
Unit
(Box)

TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)

TU-52 (F)
TU-52 (F)
TU-52 (F)
TU-52 (F)
TU-52 (F)
TU-52 (F)
TU-52 (F)
TU-52 (F)

TU-47 (A)
TU-47 (A)
TU-47 (A)
TU-47 (A)
TU-47 (A)
TU-47 (A)
TU-47 (A)
TU-47 (A)
TU-47 (A)
TU-47 (A)
TU-47 (A)
TU-47 (A)
TU-47 (A)
TU-47 (A)

TU-48 (B)
TU-48 (B)
TU48 (B)

TU-49 (C)
TU-49 (C)
TU-49 (C)
TU-49 (C)
TU-49 (C)

TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
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Crystal
Frequency

2520
2575
2660
2745
2805
2905
2940
2990

2040
2070
2105
2130
2150
2157.5
2247.5
2282.5
2290
2305
2320
2415
2435
2442.5

2560
2580
2590

3180
3232.75
3315
3330

3024 .
3473

2780
2835
2885
2945
2983.5
3010.5

3195

Operating
Frequency

2520
2575
2660
2745
2805
2905
2940
2990

4080
4140
4210
4260
4300
4315
4495
4565
4580
4610

4830
4870
4885

5120
5160
5180

6360
6465.5
6630

Use
Tuning
Unit
(Box)

TU-48 (B)
TU-48 (B)
TU-48 (B)
TU-48 (B)
TU-48 (B)
TU-48 (B)
TU-48 (B)
TU-48 (BY

TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)
TU-50 (D)

TU-51 (E)
TU-51 (E)

TU-51 (E)

TU-52 (F)
TU-52 (F)
TU-52 (F)
TU-52 (F)

Additional Pos-

sibilities in

Operating Freq.

5040
5150
5320
5490
5610
5810
5880
5980

2040
2070
2105
2130
2150
2157.5
2247.5
2282.5
2290
2305
2320
2415
2435
2442.5

2560
2580
2590

3180
3232.75
3315
3330

Order No. 4668-CHI-42

3024
3473

5560
5670
5770
5890
5967
6021

6390

TU-48 (B)
TU-49 (C)

TU-51 (E)
TU-51 (E)
TU-51 (E)
TU-51 (E)
TU-51 (E)
TU-51 (E)

TU-52 (F)

6946

2780
2835
2885
2945
2983.5
3010.5

3195

Use
Tuning
Unit
(Box)

TU-51 (E)
TU-51 (E)
TU-51 (E)
TU-51 (E)
TU-51 (E)
TU-51 (E)
TU-51 (E)
TU-51 (E)

TU-47 (A)

TU-47 (A)
TU-47 (A)
TU-47 (A)
TU-47 (A)
TU-47 (A)
TU-47 (A)
TU-47 (A)
TU-47 (A)
TU-47 (A)
TU-47 (A)
TU-47 (A)
TU-47 (A)
TU-47 (A)

TU-48 (B)
TU-48 (B)
TU-48 (B)

TU-48 (B)
TU-49 (C)
TU-49 (C)
TU-49 (C)

TU-51 (E)
TU-52 (F)

TU-48 (B)
TU-48 (B)
TU-48 (B)
TU-48 (B)
TU-48 (B)
TU-48 (B)

TU-48 (B)
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Ficure 21. Rapro SErs SCR-299-A AND SCR-299-B, ACCESSORY COMPONENTS.
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Ficure 22. Rapio SETs SCR-299-C AND SCR-299-D, ACCESSORY COMPONENTS.
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Ficurg 23. TELEPHONES EE-8-(*), SHOWN MOUNTED IN POSITION ON TABLE MC-269-(*).
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LINE TERMINALS

()

(e)
Ficure 24. Juncrion Box JB-60.

(2) Accessory Components. —

(a) Frequency Meter Set SCR-211-(*) is
located on the floor of the truck:-at the
right rear where it is held against the side
of the truck with a strap. It can be used
for pre-setting the transmitter to any
exact frequency for net operation, etc. The
instruction book found within the set de-
scribes its operation in detail.

(b) Equipment for remote control of SCR-
299-(*) consists of ;

(1) Telephone EE-8-(*) (two) strapped
to their compartment of Table MC-
269-(*).

(2) Junction Box JB-60, stowed in Chest
CH-89.

(3) Key J45, stowed in Chest CH-89.

(4) Reels DR4 (two) mounted on the
sides (rear) of the truck.

(5) Wire W-110-B, approximately 4 mile
on each reel.

(6) Axle RL-27-(*) stowed in Chest
CH-89. '

(¢) This remote control equipment when con-

nected as directed in Section II, provides

for:

(1) Remotely keying or voice modulat-
ing the transmitter.

(2) Remotely listening to Radio Receivers
BC-312-(*) and BC-342-(*).

(3) Communicating with the operator in
the radio station.

The remote position may be located as
much as one mile away. It should be
noted that when both remotely receiving
and remotely transmitting it is necessary
to have an operator at the radio station to
switch the remotely located telephone
from transmitter to receiver or to turn off
the carrier when so directed from the re-
mote position. Remote keying of c-w
transmissions may be made without the
assistance of the station operator, but re-
ception at the remote point must then
be obtained from Radio Receiver BC-312-

(*). This requires the removal of the re-

ceiver and the spare 12-volt battery from

the truck. :

SCR-299-A and SCR-299-B. — Equip-

ment for operation of Power Unit PE-

95-(*) at a distance up to 100 feet from

Truck K-51-(*) consists of three cords

and the extension cable terminal box as

follows:

(1) Cord CD-559 (power), for extend-
ing the d-c power connection. Its
length is 100 feet. It connects Junc-
tion Box JB-49-(*) with the exten-
sion cable terminal box.

(2) Cord CD-557 (power), for extend-
ing the a-c power connection. Length:
100 feet. Connects Junction Box JB-
49-(*) with the extension cable ter-
minal box. ‘

(3) Cord CD-561 (control, extension),
for extending the control circuits to
stop and start Power Unit PE-95-
(*). Length: 100 feet. Connects
Junction Box JB-49-(*) with the ex-
tension cable terminal box.

(4) The extension cable terminal box.
This is a metal box with hinged front
cover. Its terminal strip mounted in-
side permits connections of any or all
of the above extension cords with
Cords CD-558, 556 and 560 respec-
tively, which are connected to Power
Unit PE-95-(*).
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Ficurg 25. CuEesT CH-89, SHOWN CLOSED AND OPENED.
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Equipment for operation of the power unit
at a distance up to 200 feet from the truck
and for individual operation of truck and
trailer consists of three cords as follows:

(1) Cord CD-652 (power and control),
for extending all connections between
truck and trailer. It is 100 feet long
and is equipped with plugs on both
ends for connecting to the power plug
on the rear of the truck and the power
plug at the tongue of the trailer.

(2) Cord CO-313 (a-c power) for ex-
tending the a-c power connection
from the trailer. Its length is 100
feet. One end has a plug which fits
the power plug at the tongue of the
trailer and the other end has two ter-
minals from which power may be
taken for any desired purpose.

(3) Cord CO-314 (a-c power) connects
the auxiliary sources of a-c power
and the truck to operate the radio
station. Its length is 3 feet. One end
has a plug to fit the power plug at
the rear of the truck and the opposite
end has bare leads to be connected to
any source of commercial power.

The auxiliary transmitting antenna (pro-
vided with SCR-299-C and SCR-299-D)
will considerably increase the range on the
lower frequencies if mobile operation is
not necessary. The antenna consists of a
45-foot length of antenna wire with a fit-
ting to attach it to the top of Mast Base
MP-47 in place of the regular mast sec-
tions. Its other end has an insulator and
a length of rope to anchor it to nearby
trees or similar supports.

Chest CH-89 (seat bench) is mounted
with wing bolts to the floor of the truck
parallel with, and in front of, Table MC-
269-(*). It is 6 feet 8 inches long, 14}
inches high (not including cushions) and
18 inches wide. Fully packed, Chest CH-
89 weighs approximately 275 pounds. Its
top is divided into four lids equipped with
individual cushions to serve, when closed,
as a seat for the operators. Below each
lid is a large subdivided compartment for
stowage of spare parts, repair equipment,
etc., as indicated on the chart attached to
the chest.

Chest CH-88 (wall) is mounted inside
and along the right hand wall approx-

imately 3 feet above the floor of the truck.
It is fastened at each end to the side of
the truck by four trunk clasps and two
turnbuckles. Its outside dimensions are
55 inches long, 18 inches high and 12}
inches deep. Its weight fully packed is
approximately 175 pounds. Two sliding
doors on its front side permit access to
numerous compartments containing the
tuning units (boxes), coil units, etc. A
chart showing the quantity and location
of these items is supplied to assist the
operator.

(/) The spare 12-volt battery is located on
. the floor of the truck directly behind the
forward operating position. It consists of
two 6-volt storage batteries connected in
series. They are interchangeable with the
two batteries in the power unit. The bat-
teries are wired to a polarized plug
mounted on the outside of the spare bat-
tery box, to which connection may be
made to furnish an emergency source of
power or to provide charging current
from the power unit when necessary.

(k) Cord CD-587 (the truck spare battery
cord) is a 16-foot cable equipped with
plugs to connect the spare battery box to
Table MC-269-(*) at the wiring channel.

(I) Cord CD-563 (power) is a 6-foot cable
used to connect Radio Receiver BC-312-
(*) to the spare storage battery when
both of these units are removed from the
radio station,

b. The Power Plant. — Trailer K-52-(*) is a one-
ton, two-wheel vehicle to which has been added
Frame FM-62-(*). (This frame, used to hold the
spare tire and wheel, is located beneath the rear
end and is accessible from that end.) The trailer
also includes six galvanized steel drums for gaso-
line and water as well as Power Unit PE-95-(*)
and its associated cords. Radio Set SCR-299-D is
equipped with Chest CH-112-(*) mounted in the
front section of the trailer to store Cord CO-313,
spare tools, etc. The operating components in the
trailer are described as follows:

(1) 'Power Unit PE-95-(*) is a gasoline-driven
generating unit capable of delivering 5 kilo-
watts of single phase, 50-60 cycles A-C at
115 volts. Tools and spare parts accompany
the power unit. Its use has already been de-
scribed. Consult its instruction book for fur-
ther details and operating data,



TM 11-280
SIGNAL CORPS

Doors REMOVED

Doors IN PLACE

Frcurg 26. CrEesT CH-88, FRONT VIEWS.

32




TM 11-280

RADIO SETS SCR-299-A, SCR-299-B, SCR-299-C, and SCR-299-D 3-4

(2) Cording associated with PE-95-(*) differs
with various models of SCR-299-(*) as fol-
lows:

(a) For SCR-299-A and SCR-299-B:

(1) Cord CD-558 (power) is connected
to Power Unit PE-95-(*). It is 15
feet long and extends from the Trailer
K-52-(*) to Truck K-51-(*) where
it ends in Junction Box JB-49-(*).
It conducts d-c power from the 12-
volt starting battery and its charging
generator for operating Radio Re-
ceiver BC-312-(*) or charging the
spare 12-volt battery in the truck.

(2) Cord CD-556 (power) is a 15-foot
a-c power cord connecting Power
Unit PE-95-(*) with Junction Box
JB-49-(*).

(3) Cord CD-560 (control), 15 feet, con-

4. Alphabetlcal Tabulation Of Components.

nects Power Unit PE-95-(*) with
Junction Box JB-49-(*). It con-
nects the circuits used to stop and
start the power unit.

(4) The emergency a-c power cord
(length 200 feet) is carried in Trailer
K-52-(*) for extending a-c power
from Power Unit PE-95-(*) for
emergency or other use when the
power unit is not required at Truck
K-51-(*).

(b) For SCR-299-C and SCR-299-D

(1) Cord CO-316 (power and control) is
a six-conductor cord, 8} feet long.
One end of this cord is connected to
the terminal board of the power unit
and the other end is equipped with a
plug to be inserted into the power
plug receptacle under the rear of the
truck.

The following is a complete list of components included in Radio Set SCR-299-(*). A zero indicates that the

item is not used in that model.
SCR-299-A SCR-299-B SCR-299-C SCR-299-D

Quantity Quantity Quantity Quantity
1 1 1 1
0 0 1 1
1 1 1 1

12 12 12 12
2 2 2 2
2 2 2 2
2 2 2 2
2 2 2 2
0 1 1 1
1 1 0 0
2 2 2 2
2 2 2 2
1 1 1 1
1 1 1 1
0 0 0 1

1 1 1 0
2 2 1 1
0 0 2 2
2 2 0 0
2 2 0 0
2 2 0 0
0 0 1 1

Article
Antenna Tuning Unit BC-729-(*)
Antenna, auxiliary, length 45 feet
Axle RL-27-(*)
Battery BA-30, spare
Battery, storage, 6-volt, spare
Book, Instruction, or Technical Manual for Radio Re-
ceivers BC-312-(*) and BC-342-(*)
Book, Instruction, or Technical Manual for Power
Unit PE-95-(*)
Book, Instruction, or Technical Manual for Frequency
Meter SCR-211-(*)
Box, BX-34-(*) with crystals
Box, extension cable terminal
Brush, HV, for dynamotor of BC-312-(*), spare
Brush, LV, for dynamotor of BC-312-(*), spare
Chest CH-88 (wall)
Chest CH-89 (seat bench)
Chest CH-112-A
Control Box BC-731-(*)
Cord CD-318 for Microphone T-30-(*)
Cord CO-315 (powsr and control), length 45 inches,
1 in use, 1 spare
Cord CD-556 (a-c power), length 15 feet, 1 in use, 1
spare
Cord CD-558 (a-c power), length 15 feet, 1 in use, 1
spare
Cord CD-560 (control), length 15 feet, 1 in use, 1 spare
Cord CD-652 (power and control extension), length
100 feet.
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Article

Cord CD-557 (a-c power, extension), length 100 feet
Cord CD-559 (d-c power, extension), length 100 feet
Cord CD-561 (control, extension), length 100 feet
Cord CO-316 (power and control), length 8 feet 4
inches, 1 in use, 1 spare.
Cord CO-313 (a-c extension), length 100 feet
Cord CO-314 (a-c connection), length 3 feet
Cord (a-c power, emergency), length 200 feet )
Cord CD-563 (power), spare battery, receiver, length
6 feet
Cord CD-564 (power), length 3 feet, 1 in use, 1 spare
Cord CD-565 (power and control), length 4 feet, 1 in
use, 1 spare
Cord CD-566 (control), length 4 feet, 1 in use, 1 spare
Cord, transmitter power, length 10 feet, 1 in use, 1 spare
Cord, transmitter control, length 10 feet, 1 in use, 1 spare
Cord, operating control, length 30 inches, 1 in use, 1
spare
Cord CD-587 (spare battery), length 16 feet
Crystals in Crystal Holders FT-171-B
(Quantity varies with Order No.)
Drums, gasoline, galvanized steel, with handle, capacity
5 gallons
Duffle cabinets
Frequency Meter Set SCR-211-(*) with spare tubes
and batteries.
Fire extinguisher, Randolph Laboratories, Model FF-4
Fire Extinguisher, Alfite, Type 4S
Frame FM-62-A, for spare tire
Fuse FU-21-A, for Radio Receivers BC-312-(*) and
BC-342-(*), spare
Fuse FU-27, for Radio Receiver BC-342-(*), spare
Fuses for Radio Transmitter BC-610-(*) and Speech
Amplifier BC-614-(*), 1 in use, 6 spare, consisting of :

2 —25 ampere fuses

1—20 ampere fuse

1— 5 ampere fuse

1 — 3 ampere fuse
Fuse, 30 ampere, plug, for Control Box BC-731-C, 4 in
use, 24 spare
Fuse, 30 ampere, plug, for Junction Box JB-69-A, 4 in
use, 24 spare
Heater, electric, Arvin Model 201
Heater, electric, Electromode Model AA-15
Headset P-20,* 2 in use, 2 spare
Headset P-23,* 2 in use, 2 spare

* Note: Headset HS-30-(*) with Cord CD-605

(when available) should replace Headset P-20 or P-23
Holder for fire extinguisher
Junction Box JB-49-(*)
Junction Box JB-69-A
Junction Box JB-60
Key J-37, 2 in use, 1 spare

4 SIGNAL CORPS
SCR-299-A SCR-299-B SCR-299-C SCR-299-D
Quantity Quantity Quantity Quantity

1 1 0 0
1 1 0 0
1 1 0 0
0 0 2 2
0 0 1 1
0 0 1 1
1 1 0 C
1 1 1 1
2 2 2
2 2 2
2 2 2 2
2 2 2 2
2 2 2 2
2 2 2 2
1 1 1 1

0 2 2 (sets)
6 6 6 6
2 2 2
1 1 1 1
0 0 1 1
2 2 0 0]
1 1 1 1
6 6 6 6
4 4 4 4

7 7 7 7 (sets)
28 28 28 0
0 0 0 28
1 1 0 0]
0 0] 1 1
4 4 0 0
0 0 4 4
0 0- 1 1
1 1 1 0
0 0 0 1
1 1 1 1
0 0 3 3
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SCR-299-A SCR-299-B SCR-299-C SCR-299-D

Quantity

- W

N o N WO O\ ==

CONONNDNDNNMNAVONWNDN

Quantity

3

N W O O\ =

o

CQONONNINNOAVONWNDN N S

—

Quantity

N WO = =0

—

QO™ = NNNMNAVONWNN N B

-

Quantity
0

N O N 00 = =

Pt

2 (sets)

NN == NNDNDNDNAAOONWNO

1 (set)

1 (set)

Article

Key J-44, 2 in use, 1 spare

Key J45

Kit, first aid, standard Medical Corps

Lamp, 50-watt, 115-volt, 4 in use, 4 spare

Lamp, 50-watt, 12-voit, 1 in use, 1 spare

Lamp, 10-watt, 115-volt, 1 in use, 2 spare

Lamp, trouble, emergency, 115-volt, with 25-foot exten-
sion cord and 50-watt lamps

Lamp, trouble, emergency, 12-volt, with 25-foot exten-
sion cord and 50-watt lamp

Lamp LM-27 for radio’receivers, spare )

Lamps, headlight, tail light for Truck K-51-(*) and
Trajler K-52-(*), spare

Light fixture

Loudspeaker LS-3

Mast Base MP-22, 2 in use, 1 spare

Mast Base MP-47, 1 in use, 1 spare

Mast Section MS-49, 3 in use, 6 spare

Mast Section MS-50, 3 in use, 6 spare

Mast Section MS-51, 3 in use, 3 spare

Mast Section MS-52, 1 in use, 1 spare

Mast Section MS-53, 1 in use, 1 spare

Mast Section MS-54

Microphone T-50-(*), dynamic, 1 in use, 1 spare
Microphone T-17

Microphone T-30-(*) (throat)

Mountings FT-388-A, for loudspeakers

Mountings FT-389-A, for receivers, including light fix-
tures

Nozzles for gasoline drums

Parts, spare, for Radio Transmitter BC-610-(*) and
Speech Amplifier BC-614-(*) consisting of :

1 complete set of fixed and variable resistors

1 complete set of fixed capacitors

1 each type of variable capacitors

1 complete set of r-f chokes
Note: (For itemization of resistors, capacitors, and
chokes supplied as spares, see List of Replaceable and
Spare Parts, Section V.)

Parts, spare, for Truck K-51-(*) consisting of :

1 complete set of spark plugs

1 fan belt

1 set of radiator hoses and clamps

1 set of breaker points

1 generator, complete (SCR-299-A and SCR-299-

B only)

1 carburetor (SCR-299-A and SCR-299-B only)

1 spark coil (SCR-299-A and SCR-299-B only)
Note: Some or all of these parts are not included in
Radio Set SCR-299-(*) as shipped
Power Unit PE-95-(*), includes tools and spare parts
Preliminary Instructions for SCR-299-(*)
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SCR-299-A SCR-299-B SCR-299-C SCR-299-D
Quantity Quantity Quantity Quantity Article
1 1 1 1 Radio Receiver BC-312-(*), includes Mounting FT-162
and 2 Mountings FT-178

1 1 1 1 Radio Receiver BC-342-(*), includes Mounting FT-
162 and 2 Mountings FT-178 ‘

1 1 1 1 Radio Transmitter BC-610-(*), includes 18 tuning
: units, 8 coil units, 2 Capacitors CA-423, and 2 sets of
tuning charts.
Reels DR4
Switch SW-199-A (start-stop)
Speech Amplifier BC-614-(*)
Strap ST-19-A
Table MC-269
Table MC-269-A
Telephone EE-8-(*)
Tire and wheel, spare for Truck K-51-(*) or Trailer
K-52-(*)
1 Tool Equipment TE-48
1 (set) Tools and repair equipment consisting of :
1 analyzer, Triumph Model 333
2 adaptors, twistlock to standard a-c plug (SCR-
299-A and SCR-299-B only)
1 can carbon tetrachloride (SCR-299-C and SCR-
299-D only) ‘
1 drill, electric, 110-volt A-C, 4-inch Black & Decker
(SCR-299-C and SCR-299-D only)
1 drill, electric, 110-volt A-C, §-inch Stanley (SCR-
299-A and SCR-299-B only)
1 drill, twist, carbon steel, §-inch
1 drill, twist, carbon steel, 4-inch (SCR-299-C and
SCR-299-D only)
1 hammer, claw, 16 oz.
1 set hardware, assorted.
1 hydrometer for storage batteries (SCR-299-C
and SCR-299-D only)
5 pounds of solder, rosin core
1 can machine oil (SCR-299-C and SCR-299-D
only)
1 Soldering Iron TL-120 (2 in SCR-299-A and
SCR-299-B)
3 rolls tape, friction, 4-inch
1 roll tape, rubber, 4-inch
1 Torch TL-130
8 8 8 8 Tube VT-65-A for Radio Receivers BC-312-(*) and
BC-342-(*), 4 installed, 4 spare
4 4 4 4 Tube VT-66-A for Radio Receivers BC-312-(*) and
BC-342-(*), 2 installed, 2 spare
16 16 16 16 Tube VT-86-A, for Radio Receivers BC-312-(*) and
BC-342-(*), 8 installed, 8 spare
4 4 4 4 Tube VT-87-A for Radio Receivers BC-312-(*) and
BC-342-(*), 2 installed, 2 spare
4 4 4 4 Tube VT-88-A for Radio Receivers BC-312-(*) and
BC-342-(*), 2 installed, 2 spare
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SCR-299-A SCR-299-B SCR-299-C SCR-299-D
Quantity ~ Quantity ~ Quantity  Quantity
2 2 2 2
3 3 2 2 ‘(sets)
3 3 2 2 (sets)
2 2 1 1
1 1 1 1
1 1 1 1
1 1 1
0 0 1 1
1 1 1 1

Article

Tube VT-97 for Radio Receiver BC-342-(*), 1 in-
stalled, 1 spare
Tubes, vacuum, for Radio Transmitter BC-610-(*),
1 set installed, 1 set spare; consisting of:

2 Tubes VT46A

2 Tubes VT-95

2 Tubes VT-100

1 Tube VT-107

1 Tube VT-115

3 Tubes VT-139

2 Tubes VT-145

2 Tubes VT-218

1 Tube VT-220
Tubes, vacuum for Speech Amplifier BC-614-(*), 1 set
installed, 1 set spare; consisting of :

1 Tube VT-80

1 Tube VT-94

1 Tube VT-103

3 Tubes VT-231

1 Tube VT-233
Typewriter, portable, with telegrapher’s keyboard, in-
cluding case.
Truck K-51-(*), including tools
Trailer K-52-(*)
Ventilator, Electric Service Supplies Co., Keystone
52771 with 6-volt motor
Wire, antenna, length 100 feet
Wire W-110-B (on Reels DR-4), length 4800 feet
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SECTION II — INSTALLATION AND OPERATION

Initial Procedure.

Radio Set SCR-299-(*) as furnished is a com-
pletely installed unit except for a few components
such as batteries, coils, headsets and Frequency
Meter Set SCR-211-(*) ; which require unpacking.
If this radio set has been reshipped, certain packing,
braces, tapes, etc., will have been added to suit the
method of transportation. Look for instructions
for removal of such packing in the envelope con-
taining the packing slip. Photographs in this man-
ual will serve as a further guide on the general
appearance of components.

. Preparation For Use.

Consult charts on the two Chests CH-88 (wall)
and CH-89 (seat bench) for location of the mis-
cellaneous accessory components.

. Telephone EE-8-(*). —

(1) Unpack two Headsets HS-30-(*), P-23 or
P-20 and four Batteries BA-30

(2) Install two batteries in each telephone as in-
structed in Technical Manual TM 11-333..

Frequency Meter Set SCR-211-(*). —

(1) Remove components for Frequency Meter Set
SCR-211-(*) from the packing case.

(2) Install batteries as directed in the instruction
book for Frequency Meter SCR-211-(*).

(3) Stow spare batteries and spare tubes in Chest
CH-88.

(4) Place the frequency meter in its bag, and its
headset in the top pocket.

(5) Stow the set on the floor in the right rear of
the truck and strap it to the truck wall, using
the straps installed for this purpose.

Storage Batteries. — Examine the cells of the
storage battery in the power unit and the spare
12-volt storage battery in the truck. If the batteries
do not contain electrolyte, it is evident they have
been shipped semi-dry and it will be necessary to
add electrolyte and charge. The electrolyte should
have a specific gravity of 1.265 at 70° F. The
quantity of electrolyte required per 12-volt battery
is one gallon (128 fluid ounces). To prepare suffi-
cient electrolyte for two 12-volt batteries, one in
the truck and one in the power unit, proceed as
follows: Carefully add 64 fluid ounces of sulphuric
acid (electrolytic grade, specific gravity 1.835 at
60° F.) to 192 fluid ounces of distilled water in a
glass or rubber lined container of sufficient size.

Caution: Add acid to water slowly and stir
well with a glass or wood rod; do not add
water to the acid. After pouring this electrolyte
into each battery cell (so that the plates are covered
to a height of about § inch) replace the airtight
caps with the vent caps which have breather holes
in them.

. Installation.
. Since the operating components of Radio Set SCR-

299-(*) are completely installed, mounted, and
interconnected by cables, there should be no fur-
ther installation work required other than assembly

of antennas and a general inspection to make sure
that:

(1) Power Unit PE-95-(*) is properly connected,
both mechanically and electrically to Truck
K-51-(*).

(2) Receiver, speech amplifier, and transmitter

cords are properly plugged into their respec-
tive sockets.

(3) All wing nuts, wing headbolts, turnbuckles,
etc., are tight. Read thoroughly the Outline
of Inspection Checks Paragraph 156 and ¢ and
perform every operation.

. Now install the transmitting and receiving antennas

as follows:
(1) From Chest CH-89 select the following items:

(a) Three Mast Sections MS-49,

(b) Three Mast Sections MS-50.

(c) One Mast Section MS-51, to which a
metal S hook has been attached for guying
down the transmitting antenna.

(d) Two Mast Sections MS-51.

(e) One Mast Section MS-52.

(f) One Mast Section MS-53.

(g) The insulated guy rope for the transmit-
ting antenna.

(2) Assemble the transmitting antenna as follows:

(a) Screw Mast Section MS-49 into Mast
Section MS-50, using two pairs of gas
pliers to tighten the joint.

Note: Two Mast Sections MS-49 are
provided with brass balls. One of
these should always be used on the

transmitting antenna to reduce corona
discharge.

(b) Repeat this procedure with Mast Sections
MS-51, 52, and 53.
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DOKX'T TIE DOWN YOUR ANTENNA WITH WIRE !

(c) Tape the mast section joints securely to
prevent loss due to vibration.

(d) Climb up on the roof of the truck with
the guy rope and the assembled antenna
sections, and screw Mast Section MS-53
into Mast Base MP-47,

(e) Attach the open eye snap at the rope ends
of the guy rope to the eye bolts on the
roof of the truck near the rear.

(f) Stand on the center of the truck roof,
grasp the antenna with outstretched hand
at shoulder height and bend the antenna
backwards to a horizontal position.

(g) Hold the antenna down in this position
and walk to the rear of the truck roof.
With your free hand pick up the insulator
end of the antenna guy assembly and at-
tach it to the S hook on Mast Section
. MS-51.

(3) Assemble the left receiving antenna as follows:

(a) Screw Mast Section MS-49 into Mast
Section MS-50, using two pair of gas
pliers to make the connection tight.

(b) In a similar manner attach Mast Section
MS-51.

(c) Tape the mast section joints securely to
prevent loss due to vibration.

(d) Screw the free end of Mast Section MS-
51 into Mast Base MP-22 on the rear left
hand wall of the truck near the roof.

(4) Assemble the right hand receiving antenna by
repeating steps (3) (a), (b) and (c); then
fasten the assembled sections to Mast Base
MP-22 on the opposite side of the truck.

8. Precautions Before Operation.
a. Caution Note: — Before attempting to operate

the equipment, read paragraphs 8 and 9 carefully.

When thoroughly familiar with this material, pro-

ceed with the operations. Always observe the fol-

lowing precautions.

(1) Re-read the Safety Notice in the front of the
book.

(2) Read the paragraphs on tuning procedure very
carefully. Follow this procedure exactly.
Failure to do so may cause damage or shorten
tube life.

(3) Never throw the CW-PHONE switch with
the plate power on.

(4) Be sure to follow paragraph 9f(3).

(5) Never fill the gasoline tanks of either the
truck or the trailer while the transmitter
is in operation.

(6) When operating the radio set on frequencies
below 3 megacycles, with the trailer unhitched
from the truck and with an extension cable in
use, the readings of ANTENNA CURRENT
meter and P.A. PLATE meter are lower
than the readings noted when the trailer is
hitched to the truck. The decrease does not
indicate insufficient power output but simply
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that the current distribution in the radiating

system has changed from that obtained when

the trailer was hitched to the truck.

(7) At temperatures of about — 4° F, the mercury
vapor rectifiers V, and V, (Type VT-46A)
refuse to operate properly, hence, it is neces-
sary to maintain an ambient temperature of
0° F. or higher within the truck when operat-
ing the transmitter.

b. Before attempting to operate the equipment within
the truck, proceed as follows:

(1) Set the large ON-OFF switch marked CIR-
CUIT BREAKER on the control panel of the
power unit to OFF, and check the operation
and condition of this power unit in accordance
with its instruction book.

(2) When completed push STOP button of the
START-STOP switch on the control panel of
the power unit and hold it in until the engine
stops running. Some power units are issued
with momentary push-to-stop switches which
dob not require that they be held down to stop
the power unit. In general, on Ford powered
units, the STOP button must be held in until
the power unit stops. Willys powered units
are issued with momentary push-to-stop
‘switches.

(3) Set ON-OFF (CIRCUIT BREAKER)
switch of the power unit to ON.

(4) On Speech Amplifier BC-614-(*):

(a) Set the transmitter control switch to
TRANS. OFF.

(b) Set SIDETONE switch knob to OFF.

(c) Set the GAIN control knobs of both
CARBON MIC. 1 and DYNAMIC
MIC. 2 as far to the left as possible
(minimum gain).

(d) Set both RECEIVER CONTROL
switches to AUTO.

(e) On Speech Amplifier BC-614-D, set the
REMOTE TELEPHONE - NORMAL
switch at NORMAL.

(5) On Table MC-269-(*):

(a) Set the bar switch marked TRANS-
POSE - NORMAL, on the PHONE
AND SPEAKER CONTROL PANEL
to NORMAL.

(b) Check the following connections to the
receivers.

(1) When operating Radio Sets SCR-
299-A, SCR-299-B and SCR-299-C
see that Plugs PL-55 connect to re-
ceiver jacks marked PHONES 1ST

AUDIO and Plugs PL-68 are in the

receiver jacks marked SPEAKER
2ND AUDIO.

(2) When operating Radio Set SCR-299-

D, see that Plugs PL-68 are in re-

’ ceiver jacks marked SPEAKER
2ND AUDIO.

(6) Set the electric heater switch to OFF.

(7) See that the FILAMENT POWER and
PLATE POWER switches of Radio Trans-
mitter BC-610-(*) are turned off, and that
the EXCITER PLATE POWER and HIGH
VOLTAGE, PROTECT switches are at
NORMAL.

9. Transmitting.

a. Putting Station In Readiness. —

(1) Push the START button on Control Box BC-
731-(*) or Switch SW-199-A until the power
unit starts and normal line voltage (110 to
125 volts) is indicated on the A. C. LINE
VOLTAGE meter. .

(2) Turn on all the electric lights of Table MC-
269-(*). '

(3) Remove two Headsets HS-30-(*), P-23 or
P-20 from Chest CH-88 (wall). Connect one
headset to a jack marked BC-312 and the other
to a jack marked BC-342 on the PHONE
AND SPEAKER CONTROL PANEL of
Table MC-269-(*).

(4) Check the operation and condition of Radio
Receivers BC-312-(*) and BC-342-(*) as
outlined in their instruction books.

(5) Set SEND-REC. switches on the receivers to
SEND.

CAUTION: These switches should be at
SEND at all times. [See paragraph 9 f (3)
and (4).]

(6) Turn on the electric heater or roof ventilator
if either is desired.

b. C-W Transmission, — Always adjust the trans-
mitter for c-w operation first. This is accomplished
as follows:

(1) See that the PLATE POWER switch of the
transmitter is at OFF, and left there. [See
paragraph 9 f (2).] Also make sure the trans-
mitter control switch on Speech Amplifier BC-
614-(*) is at TRANS. OFF.

(2) Set FILAMENT POWER switch of the
transmitter at ON. The green pilot lamp and
the plate tuning dial should now light up, and
the FIL. VOLTAGE meter should register.

(3) Adjust the FILAMENT VOLTAGE control
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on the transmitter panel until the FIL. VOL-
TAGE meter indicates 5 to 5.3 volts.

(4) Select one tuning unit covering the desired
frequency range from Chest CH-88 (wall).

(5) Lift open the right-hand door in the cover of
the transmitter and firmly insert the tuning
unit in one of the three available channels,
marked 1, 2, 3. (Insert the tuning unit so that
the switch marked M.O.-XTAL faces the
front panel of the transmitter. See figure 27.)
Leave this door open for further adjustments
indicated in paragraph 9¢ or d.

(6) Set the BAND SWITCH on the front panel
of the transmitter so its position number cor-
responds with the channel number where the
tuning unit was placed.

(7) Select from Chest CH-88 (wall) one coil unit
covering the desired frequency.

(8) Remove Capacitor CA-423 from Chest CH-88
(wall) if operation in the 2.0 to 2.5 megacycle
frequency range is desired.

(9) Lift open the left hand door in the cover of
the transmitter and insert coil unit (and
Capacitor CA-423 if required). Close this door
firmly to insure operation of the interlock
switches.

(10) Set COUPLING control of Antenna Tuning
Unit BC-729-(*) to the extreme left to de-
crease coupling to a minimum.

(11) Set the CW-PHONE switch of the transmitter
at CW.

(12) Press either key. The key must be held down
while making subsequent tuning adjustments.

c. M. O. (Master Oscillator) Control. — Proceed

as follows:

(1) Set M.O.-XTAL switch of the tuning unit to
M.O.

(2) Set the EXCITER PLATE POWER switch
on the transmitter panel at ON. (Also throw
the transmitter control switch of the speech
amplifier to TRANS. ON when operating
Radio Transmitter BC-610-D.)

(3) Set the P. A. GRID-INT. AMP. GRID meter
switch on the front panel of the transmitter at
P. A. GRID.

(4) Loosen the thumbscrew lock on the M.O. dial
and set this dial of the tuning unit to the de-
sired frequency as indicated by the TUNING
CHART of Radio Transmitter BC-610-(*)
pertaining to the tuning unit in use. [For
greater accuracy use Frequency Meter Set
SCR-211-(*).] Tighten the dial lock.

(5) Adjust the center knob marked DOUB. on
the tuning unit for maximum reading as in-
dicated on the GRID CURRENT meter.

(6) Adjust the INT. AMP. knob of the tuning
unit for the maximum deflection on the GRID
CURRENT meter.

(7) Repeat steps (5) and (6), (The GRID CUR-
RENT meter will indicate between 60 and
100 milliamperes). .

(8) Throw the EXCITER PLATE POWER
switch on the front panel of the transmitter
OFF and set the transmitter control switch of
Speech Amplifier BC-614-D at TRANS. OFF.
See paragraph 9 ¢ (2).

(9) Close both cover doors. Make certain that
both left and right hand doors on the top cover
of the transmitter are firmly closed upon the
interlock switches, otherwise plate power can-
not be applied.

(10) Throw the HIGH VOLTAGE PROTECT
switch up. Always do this before adjusting
v+ the P. A. PLATE wheel and the Antenna
Tuning Unit BC-729-(*).
(11) Set the transmitter control switch of the speech
amplifier at TRANS. ON.

(a) The red pilot lamp should now light.

(b) The P. A. PLATE meter should indicate
some value of current depending upon the
setting of the PLATE TUNING wheel.

(12) Unlock the PLATE TUNING wheel by push-
ing down on the small knurled knob, and ad-
just this wheel until the P. A, PLATE meter
dips to a minimum reading. Do not change
this adjustment from this point.

(13) Lock the PLATE TUNING wheel by pushing
the lock lever to the right.

(14) On Antenna Tuning Unit BC-729-(*):

(a) Set the SERIES COND. switch knob at
2-6 MC if operating below 6 megacycles,
or to 6-8 MC if operating above 6 mega-
cycles.

(b) Set the COUPLING knob to about the
center of its scale.

(15) Ascertain from the tuning chart the approxi-
mate setting of the antenna loading inductor
for the frequency you have selected.

(16) Turn the antenna loading inductor crank to
approach this setting and watch for an indica-
tion of rising final plate current at the P. A.
PLATE meter.

(17) Adjust the crank for maximum current at the
P. A. PLATE meter.
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(a) If the value as indicated on this meter
exceeds 100 milliamperes decrease the
coupling by turning the COUPLING
knob on the antenna tuner to the left.

(b) If the value as indicated on this meter
falls below 100 milliamperes increase the
coupling by turning the COUPLING
knob to the right or in the INCREASE
direction.

(c) The ANTENNA CURRENT meter of
the antenna tuner will now give some in-
dication of antenna current.

(18) Next throw the HIGH VOLTAGE PRO-
TECT switch on the transmitter panel down
to NORMAL. Both the P. A. PLATE cur-
rent meter of the transmitter and the AN-
TENNA CURRENT meter of the antenna
tuning unit will now indicate substantially
higher readings.

(19) Adjust the COUPLING knob on the antenna
tuner until the P. A. PLATE current meter
reads 290 milliamperes.

(20) Now carefully reset the inductor crak for
maximum reading on the ANTENNA CUR-
RENT meter.

(21) Readjust the COUPLING control and the in-
ductor crank by repeating (19) and (20) until
maximum antenna current occurs when the
P. A. PLATE meter reads 290 milliamperes.
CAUTION: Never exceed a value of 300
milliamperes as indicated by the P. A.
PLATE meter; it is permissible to reduce
coupling so the plate current is as low as
200 milliamperes if satisfactory c-w com-
munication is still maintained. Do not re-
adjust the PLATE TUNING wheel after
it is once adjusted. See paragraph 9 ¢ (12).
A check will show that it remains ad-
justed if instructions have been followed.

(22) Now release the key. With the opening of this
key switch, the GRID CURRENT, P. A.
PLATE, and ANTENNA CURRENT me-
ters should all return to zero indication.

(23) Press the key and check the FIL. VOLTAGE
meter. If necessary reset the FILAMENT
VOLTAGE knob until the filament voltage is
5.0 to 5.3 volts; then release the key. The
transmitter is now tuned and ready for c-w
operation. As a further check, data on meter
readings will be found in the Chart of Per-
formance Characteristics, Section V.

(24) If a c-w telegraph transmission is not con-
templated at the moment, throw the transmit-
ter control switch on the panel of the speech

amplifier to TRANS. OFF, thus shutting off
the plate power. ’

Note: To turn off the transmitter completely,
set the FILAMENT POWER switch on the
transmitter panel at OFF.

d. Crystal Oscillator Control.— Follow all the

steps outlined in paragraph 9 b (1) through (12),
then proceed as follows:

(1) Set the M.O.-XTAL switch on the tuning unit
at XTAL.

(2) Insert a crystal of proper frequency into the
XTAL jacks of the tuning unit.

(3) Set the BUFFER-DOUBLER-INTERME-
DIATE AMPLIFIER switch on the front
panel of the transmitter to BUFFER-DOUB-
LER. On some earlier models this position of
the switch was mistakenly marked OSCILLA-
TOR. However, the current measured is that
of the buffer-doubler stage.

(4) Set the EXCITER PLATE POWER switch
of the transmitter at ON. (Also throw the
transmitter control switch of the speech am-
plifier to TRANS. ON when operating Radio
Transmitter BC-610-D.)

CAUTION: The door over the tuning units
in the cover of the transmitter should be open
at this time to keep the high voltage from
reaching the final amplifier.

(5) Set the P. A, GRID-INT. AMP. GRID meter
switch on the front panel of the transmitter at
P. A. GRID.

(6) Observe the reading on the EXCITATION
PLATE meter to make sure the crystal is
oscillating. This meter will indicate approxi-
mately 40 to 50 milliamperes when the crystal
circuit oscillates.

(7) From here on, tune the transmitter by follow-
ing steps (5) through (24) as outlined in
paragraph 9 c. At this time it may be helpful
to remember that within the 2 to 4 megacycle
range the crystal frequency is the same as the
transmitter output frequency, and the circuit
controlled by the DOUB. knob on the tuning
unit then operates as a buffer stage. At all
other times this stage acts as a doubler; hence
the crystal frequency is one-half the output
frequency when transmitting from 4 to 8 mega-
cycles. Thus a crystal whose frequency is
2200 kilocycles may be used with Tuning Unit
TU-47 to produce the same frequency in the
transmitter output ; or it may be used with Tun-
ing Unit TU-50 to operate the transmitter at
4400 kilocycles.
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e. Voice Transmission. — Follow all the operations

exactly as outlined in paragraph 9& (1) through

(12) and in either paragraph 9 ¢ (1) through (24)

for M.O. operation or in paragraph 9d (1) through

(7) for XTAL operation. Then proceed as fol-

lows:

(1) Make sure that the transmitter control switch
of Speech Amplifier BC-614-(*) is at
TRANS. OFF. (When operating with Speech
Amplifier BC-614-D also make sure that
the REMOTE TELEPHONE-NORMAL
switch is at NORMAL for the following
operations.)

(2) Set the MODULATOR BIAS control on the
front panel of the transmitter to the extreme
left. (This setting increases the bias so that
the MOD. PLATE meter will not indicate
until further adjustments are made.)

(3) Set the CW-PHONE switch on the transmit-
ter panel at PHONE.

(4) Remove Microphone T-50-(*) from its mount
on the table. Pull it toward you to release the
catch.

(5) Press the press-to-talk switch button on the
microphone. Note: This puts the trans-
mitter carrier on the air. The P. A. PLATE
meter should now read approximately 250
milliamperes, which is the normal plate current
for voice operation.

(6) Release the press-to-talk switch on the micro-
phone. Caution: Never exceed a value of
260 milliamperes as indicated by the P. A.
PLATE meter during voice operation. 1f
the transmitter has been adjusted for a plate
current of 290 milliamperes on C-W, the plate
current will drop to 250 milliamperes when
switched to voice operation since the CW-
PHONE switch automatically reduces the final
amplifier plate voltage. If the P. A. PLATE
meter reads more than 260 milliamperes, ad-
just the COUPLING control on the antenna
tuning unit until the proper plate current is
obtained.

(7) Hold the microphone in the left hand, press
the press-to-talk switch and with the right
hand adjust the MODULATOR BIAS con-
trol on the front panel of the transmitter until
the MOD. PLATE meter indicates 40 milli-
amperes. Release the press-to-talk switch.

(8) Hold the microphone in a normal speaking
position (This position varies with voice char-
acteristics ; it is usually from 2 to 6 inches away
from the mouth). Press the press-to-talk
switch and speak (don’t whisper or mumble)

into it at your normal voice level. Continue

talking and make the following adjustments.

(a) Adjust the DYNAMIC MIC. GAIN con-
trol knob on the speech amplifier until the
OUTPUT LEVEL meter indicates ap-
proximately O db on voice peaks.

(b) Observe the MOD. PLATE meter. If its
indicator swings higher than 200 milli-
amperes on the extreme voice peaks, re-
duce the gain by resetting the DYNAMIC
MIC. GAIN control knob. (Turn to the
left.) The 200 milliampere value repre-
sents approximately 100% modulation
with the transmitter properly loaded.

(9) Releasing the press-to-talk switch button will
now take the carrier off the air. The transmit-
ter is ready for voice communication and
should be controlled by the press-to-talk switch
button on the microphone.

Note: If the REMOTE TELEPHONE-

NORMAL switch on Speech Amplifier BC-

614-D is set at REMOTE TELEPHONE,

voice transmission without press-to-talk control

of the transmitter may be made by setting the
transmitter control switch on the speech am-
plifier panel to TRANS. ON during transmis-
sions and to TRANS. OFF to terminate the
transmission. This procedure is not recom-
mended as general practice.

(10) To turn off the transmitter completely, set the

FILAMENT POWER switch to OFF.

f. Transmitter Operation.— When operating Ra-

dio Transmitter BC-610-(*) in Radio Set SCR-

299-(*) remember the following:

(1) The principal switch used to control the trans-
mitter is the transmitter control switch located
on the speech amplifier. It is operated between
its upper (TRANS. ON) and neutral
(TRANS. OFF) positions.

(2) The PLATE POWER switch on the trans-
mitter must always be left at OFF ; otherwise,
automatic disabling of the receivers is not pos-
sible. This switch should be used only in an
emergency or during servicing if the trans-
mitter is away from the truck.

(3) Always leave the RECEIVER CONTROL
switches at AUTO. to avoid burning out the
receiver input circuits. The only exception to
this is when it is necessary to monitor a fre-
quency other than the transmitter frequency
or its harmonic during transmissions. In this
case, the RECEIVER CONTROL switch
corresponding to the receiver to be used is set
at MAN. This procedure is permissible only
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when the frequency to be monitored is con-
siderably different from the transmitter fre-
quency, and is not at a harmonic of the trans-
mitter frequency ; otherwise damage to the re-
ceiver will result. The disabling short circuits
the receiver input connections to protect the
antenna coils and also short circuits the loud-
speakers to prevent acoustic feedback to the
dynamic microphone.

The disabling circuits are ready to function
when the receiver SEND-REC. switches are
at SEND, and the speech amplifier RE-
CEIVER CONTROL switches are at AUTO.

Disabling of receivers occurs automatically as

follows:

(2) In c-w operation, with the transmitter
control switch on the speech amplifier set
to TRANS. ON. (When operating Ra-
dio Set SCR-299-D the disabling will not
be completed until Key J-37 is pressed.)

(b) In voice operation:

(1) When the transmitter control switch
is set to TRANS. ON.

(2) When it is set to TRANS. OFF and

the press-to-talk switch is pressed on
either Microphone T-50-(*), carbon
Microphone T-30-(*) (Throat), or
carbon Microphone T-17.
Note: The REMOTE TELE-
PHONE - NORMAL switch on
Speech Amplifier BC-614-D must be
set at REMOTE TELEPHONE.

CAUTION: Automatic disabling cannot
occur unless the PLATE POWER switch
on the front panel of the transmitter is set
at OFF.

Changing the Type of Emission. — After
the transmitter has been tuned for voice opera-
tion as outlined in paragraph 9e¢ it can be
switched to c-w operation without further
tuning adjustments by setting the CW-
PHONE switch at CW and the transmitter
control switch on the speech amplifier at
TRANS. ON.

CAUTION: Never throw the CW-
PHONE switch while the final amplifier
plate power is on.

The transmitter may be returned to voice
operation again by setting the transmitter con-
trol switch at TRANS. OFF and switching
the CW-PHONE switch to PHONE.

Besides the use of Microphone T-50-(*) there

are three additional means of modulatmg the
transmitter. They are:

(a) Microphone T-30-(*). (Throat), to be
used if gas masks must be worn. The
plug on the end of its cord can be inserted
into the CARBON MIC. 1 jack on the
speech amplifier panel. The adjacent
GAIN knob will control the gain for this
microphone and the press-to-talk switch
on the microphone cord will control the
transmitter in the same way that the press-
to-talk switch does on Microphone T-50-
(*-

(b) Microphone T-17. It is plugged into the
same jack and used in exactly the same
way as Microphone T-30-(*).

(c) Handset TS-9 of Telephone EE-8-(*)
which is connected to the wiring in Table
MC-269-(*). This handset is clamped on
the outside of the telephone mounting box.
When the transmitter control switch on
the panel of the speech amplifier is set to
TRANS. ON and the press-to-talk switch
on the handset of Telephone EE-8-(*) is
pressed, it is possible to modulate the
transmitter. (The REMOTE TELE-
PHONE-NORMAL switch of Speech
Amplifier BC-614-D must be at RE-
MOTE TELEPHONE.) The press-to-
talk switch in this case does not control
the transmitter but merely connects bat-
tery current to the microphone. Throw-
ing the transmitter control switch down to
RECEIVERS TO EE-8 connects the
output of one receiver to the earpiece of
the handset. The choice of receivers is
selected from position BC-312 or posi-
tion BC-342 of the FIELD TELE-
PHONE switch on the PHONE AND
SPEAKER CONTROL PANEL of Ta-
ble MC-269-(*).

(8) Changing Frequency, Case 1.— The trans-

mitter will accommodate three tuning units,
each of which may be instantly selected by the
BAND SWITCH. Each tuning unit may be
tuned to a separate frequency, ready for use
when needed. Since there are three complete
sets of tuning units available, it is possible to
install three tuning units of the same range,
which can be covered by one coil unit. With
each tuning unit pretuned to a different fre-
quency within the range of the coil unit, change
of the transmitting frequency would then be
accomplished as follows:
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(a) Set the transmitter control switch at.

TRANS. OFF (if operating C-W) or
release the press-to-talk switch (if operat-
ing voice).

(b) Reset the BAND SWITCH to the de-
sired frequency.

(c) Throw the HIGH VOLTAGE PRO-
TECT switch up.

(d) Set the transmitter control switch to
TRANS. ON and close the key (for
C-W) or press the press-to-talk switch
(for voice).

(e) Slightly retune the PLATE TUNING
wheel for a minimum current reading on
the P. A. PLATE meter.

(f) Adjust the antenna tuning unit inductor
crank for a maximum current reading on
the P. A. PLATE meter.

(g) Throw HIGH VOLTAGE PROTECT
switch to NORMAL,

(&) Adjust the COUPLING control on the
anitenna tuning unit for a P. A. PLATE
meter reading of 290 milliamperes (C-W)
.or 250 milliamperes (voice).

(1) Reset the inductor crank for a maximum

reading on the ANTENNA CURRENT
meter.
Note: When the change in frequency
is small only steps (a), (b), and (d) may
be necessary, but do not disregard the
remaining steps.

Changing Frequency, Case 2. — When the

three tuning units plugged into the transmitter

cover two or more frequency ranges, it is
necessary when switching from one frequency
to another to observe these precautions:

(a) Before changing the BAND SWITCH
setting to another channel, open the cover
door over the coil unit compartment and
determine whether or not the frequency
range of the coil unit is correct. If not,
remove it and place it in Chest CH-88.

(b) Install the proper coil unit for the fre-
quency selected.

(c) Close the cover door over the coil unit
compartment.

(d) Set the BAND SWITCH to the desired
channel.

(e) Assuming that the tuning unit has al-
ready been tuned up, and that the cover
door over this compartment is closed, tune
the final amplifier and antenna circuits as
outlined in the step by step procedure in

(10)

€2))

12)

(13)

paragraph 95 (10) through (12) and in

paragraph 9 ¢ (10) through (24) for c-w

operation; or throw the CW-PHONE

switch to PHONE at the completion of

retuning if voice operation is required.
The tuning units are tuned up in the transmit-
ter by following the steps outlined in para-
graph 9¢ (1) through (7) for M. O. control
operation, or paragraph 9d (1) through (6)
and paragraph 9 ¢ (5) through (7) for crystal
control operation.

When the radio station is in motion, it is ad-
visable to speak very close to the microphone
with the lips almost touching it so as to ex-
clude unwanted noises. This may require re-
adjustment of the GAIN control on the panel
of the speech amplifier to avoid over modula-
tion. ’ :

During transmissions on critical frequencies
(2 to 2.5 and 6 to 8 megacycles) under certain
conditions of unusual weather or altitudes high
above sea level, extreme voice peaks may cause
flashovers. The overload relay will trip out
and momentarily interrupt communication un-
til it is reset by the OVERLOAD RESET
switch button on the front panel of the trans-
mitter. To overcome this flashover condition:

(a) Switch to a favorable operating frequency,

(b) Stop the truck and transmit from a fixed
position, but first unguy the antenna and
insert one or two Mast Sections MS-54
to provide added height and readjust the
antenna tuning unit.

(c) Use the auxiliary transmitting antenna, or

(d) Decrease the setting of the COUPLING
control on the antenna tuning unit until
the plate current (P. A. PLATE meter)
runs about 200 to 210 milliamperes.
CAUTION: Do not reduce the plate
current below 200 ma. With reduced
plate current less modulation is required,
hence the GAIN control on the speech
amplifier should be adjusted so that the
voice peaks do not swing the modulator
plate current readings (MOD. PLATE
meter) above 150 milliamperes.

OVERLOAD RESET Switch. — If the high
voltage circuits are overloaded (as by exces-
sive plate current plus heavy modulation), the
overload relay will trip and shut off the plate
power. When this occurs press the OVER-
I.OAD RESET switch and continue with the
transmission. If the overload persists, check
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the tuning adjustments and meter readings.
See Section V.

(14) Keying. — The transmitter is normally keyed

by means of Keys J-37 or J-44. However, an
emergency keying Jack J,,, is provided on
BC-614-(*). In the event of failure of 12-volt
supply or of relay RY,,,, it is possible to key
from this jack after setting the transmitter
control switch on BC-614-(*) at TRANS.
ON.
CAUTION: Since receiver disabling cir-
cuits will not operate in this case, the re-
ceivers must be detuned from the operat-
ing frequency or its harmonics to prevent
damage to them.

g. Remote Control Of The Transmitter.— A
complete description of the equipment and facilities
provided for ‘remote control will be found in para-
graph 3a (2) (b) and (¢). Its functioning is fur-
ther described in paragraph 13 f. For remote con-
trol operation connect the equipment as follows:

(1) Unstrap the unconnected Telephone EE-8-(*)
from its mounting compartment on Table MC-
269-(*). Before leaving the truck make sure
its batteries are in good condition, and the
screw switch is set to L.B.

(2) Remove Junction Box JB-60 and Key J45
from Chest CH-89.

(3) Remove Axle RL-27-(*) from Chest CH-89
for use with either or both Reels DR-4, which
should be dismounted, as required, from the
truck.

(4) Carry Telephone EE-8-(*), Junction Box
JB-60, and Key J-45 to the point where remote
control is to be established. '

(5) Connect the cord of Junction Box JB-60 to the
Telephone EE-8-(*) at terminals L, and L,.

(6) Insert the plug on the cord from Key J-45 into
the jack on Junction Box JB-60.

(7) Using Wire W-110-B from Reel DR-4 run a
line between the remote station and the radio
station in the truck.

(8) Connect the two leads at the truck end of the
line to terminals marked LINE on the outside
of Junction Box JB-49-C or JB-69-A, depend-
ing on which radio set you are operating.

(9) Connect the two leads at the remote end of the
line to the two line terminals on Junction Box
JB-60.

(10) The telephone at the remote station is now con-
nected to the telephone in the truck. Com-
munication between these points may be estab-
lished at this time by operating Telephones

EE-8-(*) according to instructions in Tech-
nical Manual TM 11-333.

(11) The remote station may now instruct the radio
operator in the truck to turn on the radio
transmitter for voice operation and to adjust
the speech amplifier gain (DYNAMIC MIC.
2) so the remote station can properly modulate
the transmitter. This is accomplished by ex-
actly the same procedure as outlined in para-
graph 9f(7)(c). Note that both telephones
are on the same circuit; thus both share the
same facilities. The radio operator at the truck
must switch in the output of either receiver so
that it may be heard at the remote station.

(12) Since press-to-talk operation of the transmitter
is impossible from either telephone, the remote
station must, at the end of transmission, signal
the operator at the truck to throw the trans-
mitter control switch to RECEIVERS TO
EE-8. This provides receiver reception at the
remote station. (The REMOTE TELE-
PHONE-NORMAL switch on Speech Am-
plifier BC-614-D must be set at REMOTE
TELEPHONE.)

(13) If remote keying for c-w transmission is de-
sired, the radio station operator should be in-
structed to place the transmitter in c-w opera-
tion. When this is done, Key J-45 is used to
key the transmitter from the remote point.
Again the local operator must switch the trans-
mitter control switch to RECEIVERS TO
EE-8 to provide reception at the remote point.
(During remote c-w operation, the REMOTE
TELEPHONE-NORMAL switch on Speech
Amplifier BC-614-D must be left at NOR-
MAL.)

(14) Remote keying of the transmitter in two way
communication or net operation may be done
without the assistance of a station operator at
the truck, if an independent means of reception
is available at the remote point. The latter is
accomplished by removing Radio Receiver BC-
312-(*) and its accessories from the truck.
(See paragraph 10 5.)

h. Use Of Extension Cables.— (SCR-299-A and

SCR-299-B.)
(1) To operate the trailer up to 100 feet from the
truck, proceed as follows:
(a) Restore all operating controls in the sta-
tion to OFF, and NORMAL and stop
Power Unit PE-95-(*).

(b) Set CIRCUIT BREAKER (ON-OFF)
switch located on instrument panel of
Power Unit PE-95-(*) to OFF.
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(¢) Remove D. C. OUTPUT FUSE from the
fuse receptacle located on instrument panel
of Power Unit PE-95-(*).

(d) Disconnect the wires from START and
STOP terminals on terminal strip of
Junction Box JB-49-(*), and tape the
ends well.

(e) Disconnect all of the i'emaining wires from
terminal strip of Junction Box JB-49-(*).

(f) Unscrew the large wing nut retaining the
housing of the power cables to floor of
truck near the junction box and drop the
cable housing from the truck.

(g) Pull out pin releasing the small wheel at
end of trailer.

(h) Remove cotter pin from pintle of truck
and open pintle so that lunette of trailer
is released.

~ (@) Remove trailer electric light plug from
socket at rear end of truck.

(j) Disconnect chains of trailer from truck
and, with the aid of additional personnel,
remove trailer from pintle of truck and set
trailer down.

(k) Drive truck any desired distance from
trailer up to 100 feet away.

() Remove Cords CD-557 and CD-559 con-
tained in left and right duffle cabinets and
Cord CD-561 and the extension cable ter-
minal box from Chest CH-89.

(m) Connect leads at one end of each of the
Cords CD-557, CD-559 and CD-561 to
terminal strip of Junction Box JB-49-(*),
and connect the other ends to the terminal
strip of the extension cable terminal box
placed at the trailer.

(n) Reconnect power cables of trailer to ter-
minal strip of extension cable terminal
box. ,

(o) Reinsert the D. C. OUTPUT FUSE into
the fuse receptacle and throw the CIR-
CUIT BREAKER (ON-OFF) switch
ON.

(p) Operation of Radio Set SCR-299-(*)
may now proceed as a fixed (stationary)
radio station.

(2) To operate the radio set from an external

power source up to 100 feet away, proceed as
follows :

(a) Select a power source which can supply
5 kilowatts of 115-volt, 50 or 60 cycle,
single phase alternating current.

)

(b) Perform the operations outlined in para-
graph 94 (1) (a) through (e) above.

(¢) Remove Cord CD-559 from the left duffle
cabinet and connect one end to the A. C.
terminals in Junction Box JB-49-(*).

(d) Connect the other end of Cord CD-559 to
the source of power.

Power for auxiliary purposes may be supplied

from Power Unit PE-95-(*) to any point up

to 200 feet away as follows:

(a) Perform the operations outlined in para-
graph 94 (1) (a) and (b) above.

(b) Remove the 200-foot extension cord lo-
cated on the right side of the trailer.

(c) Connect one end of this cord to the A. C.
OUTPUT terminals located on the ter-
minal strip beneath the instrument panel
of Power Unit PE-95-(*).

(d) Prepare the leads on the other end of this
cord for desired connection.

(¢) Throw the CIRCUIT BREAKER (ON-

OFF) switch ON. CAUTION: Auvail-
able power is approximately 1 kilowatt
while radio station and heater are in
operation, 24 kilowatt if heater is left off,
S kilowatt is available if radio set and
heater are turned off.

i. Use Of Extension Cables. — (SCR-299-C and

SCR-299-D.)

1¢))

To operate the trailer up to 100 feet from the

truck, proceed as follows:

(a) Remove the plugs of the trailer power cord
and stop light cord from their sockets un-
derneath the rear of the truck.

(b) Unhitch the trailer from the truck.

(c) Drive the truck to any point within 100
feet of the trailer.

(d) Remove Cord CD-652 from the duffle
cabinet.

(e) Insert the plug end of this exténsion cord
into the power socket underneath the rear
of the truck.

(f) Insert the plug of the power cord on the
trailer into the socket end of the extension
cord. The truck and trailer are now in-
terconnected and their operation will pro-
ceed in the normal manner.

(2) To operate the trailer 200 feet from the truck,

proceed as follows:

(a) Perform the steps indicated in (1), (a)
and (b) above and drive the truck to any
point-within 200 feet of the trailer.

47



TM 11-280

9

3)

4)

SIGNAL CORPS

(b) Remove Cord CD-652 from the duffle
cabinet, Cord CO-314 from the seat bench,
and Cord CO-313 from the trailer.

(¢) Insert the plug end of Cord CD-652 into
the power socket underneath the rear of
the truck.

(d) Insert the plug of Cord CO-314 into the
socket end of Cord CD-652.

(e) Twist the leads of Cord CO-314 around
the terminals of Cord CO-313, and tape
these connections.

(f) Insert the plug on the power cord of the
trailer into the socket end of Cord CO-
313.

Since this is an emergency measure not ordi-
narily used, it will be necessary to start or
stop the power unit with the switch at the
trailer instead of remotely with the switch at
the truck. The 12-volt supply for the radio
station ordinarily obtained from the trailer will
now have to be supplied by the spare battery
in the truck.

To operate the radio set from an external

power source up to 100 feet away proceed as

follows:

(a) Select a power source which can supply
5 kilowatts of 115-volt, 50 or 60-cycle,
single phase alternating current.

(b) Remove the plug of the trailer power cord
from the power socket underneath the
rear of the truck.

(c) Insert the plug end of Cord CD-652 into
the power socket under the rear of the
truck.

(d) Insert the plug end of Cord CO-314 into
the socket of Cord CD-652.

(e) Connect the bare leads of Cord CO-314
to the source of power and tape the result-
ing joints if the connection is exposed.
The radio set is now ready to operate.

Power for auxiliary purposes may be supplied

from the power unit within a radius of 200

feet. There are two conditions under which

auxiliary power may be supplied by the power
unit. These are as follows:

(a) If the radio set is not in use at the time the
auxiliary power is needed, proceed as
follows:

(1) Remove the plug of the trailer power
cord from the power socket under-
neath the rear of the truck.

(2) Insert the trailer power cord plug in-
to the socket of Cord CD-652.

(3) Connect Cord CO-313 and Cord CD-
652 thus providing a pair of bare
leads for the auxiliary load. Connect
the load, tape up the joint, and the
set-up is ready for operation.

CAUTION: This system will supply up

to 5 kilowatts of auxiliary power. Do not

exceed this value. Consult Technical Man-
ual TM 11-904 covering Power Unit PE-

95-(*). Power Units PE-95-A, PE-95-B and

PE-95-C are Ford powered. Power Units PE-

95-E, PE-95-F and PE-95-G are Willys pow-

ered. Be sure you have the proper technical

manual for your power .unit.

(b) If auxiliary power is required while Radio
Set SCR-299-(*) is in use, proceed as
follows : ’

(1) Connect the terminals of Cord CO-
313 to the a-c terminals of the power
panel of the power unit.

(2) Connect Cord CD-652 to Cord CO-
313.

(3) Connect CO-313 to CO-314.

(4) Connect the bare leads of CO-314 to
the load.

CAUTION: This system described will

supply one kilowatt of auxiliary power if

the heater in the radio station is in opera-
tion or 2.5 kilowatts of auxiliary power
when the heater is not being used.

j. Auxiliary Transmitting Antenna. —(SCR-299-

C and SCR-299-D only.)

(1) When the radio set is used in a fixed location
and communication is carried on at frequencies
lower than 4.5 megacycles, the auxiliary trans-
mitting antenna will produce considerably
higher signal strength.

(2) To install this antenna proceed as follows:
(a) Remove the auxiliary transmitting an-

tenna from the seat bench where it is
packed on its reel.

(b) Remove Mast Sections MS-49 to MS-53
inclusive from Mast Base MP-47.

(c) Attach the knurled screw located at the
end of the auxiliary antenna to the top of
Mast Base MP-47, running its stud
through the lug on the antenna which acts
as the electrical connection for the an-
tenna current.

(d) Unroll the antenna wire from the reel to-
gether with its insulator and rope.

(e) Secure the end of the rope to a tree, high
pole, or other support. Keep the antenna
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as high and as free from surrounding ob-
jects as possible, and as taut as the
supports will permit. Never run the
transmitting antenna close to the re-
ceiving antennas.

(3) Adjustments of the tuning units and PLATE
TUNING will remain exactly the same as for
whip antenna operation. The settings for the
controls on Antenna Tuning Unit BC-729-(*)
will be different for the auxiliary antenna tun-
ing adjustments. The frequency range of the
auxiliary antenna with Antenna Tuning Unit
BC-729-(*) is from 2 to about 4.5 megacycles.

It will be found that considerably fewer turns
of the loading coil should be used than with a
whip antenna and at the higher frequency end
of the range, (from about 3 to 4.5 megacycles)
it will probably be necessary to set the SERIES
COND. switch on the front of the antenna
tuning unit to 6-8 MC. Except for this, in
making the antenna tuning adjustments follow
the same rules as with the whip antenna. See
. paragraph 9¢ (16) to (21). Note: When
using the auxiliary transmitting antenna keep
the trailer hitched to the truck. If the trailer
is disconnected it will not be possible to obtain
sufficient loading on the lower frequencies.

10. Receiving.

Radio Set SCR-299-(*) is equipped with one each
radio receiver BC-312-(*) and BC-342-(*).

. Operation Of Receivers.— Complete informa-

tion on their operation will be found in Technical
Manual TM 11-850 for Radio Receivers BC-312-
(*) and BC-342-(*) included with this radio set.
In operating these receivers remember they are not
separate components but interconnected parts of
the radio station. To prolong the life of and obtain
maximum benefit from these receivers, note the fol-
lowing points:

(1) The REC-SEND switches of both receivers
should be at SEND at all times.

(2) Observe the automatic disabling of the re-
ceivers at all times during transmission periods
unless the receiver frequency is not near the
fundamental or second harmonic of the trans-
mitter frequency.

(3) Automatic disabling of both receivers is ac-
complished by setting the two RECEIVER
CONTROL switches of the speech amplifier at
AUTO.

(4) Automatic disabling is discontinued by setting
the RECEIVER CONTROL switches at

MAN. (manual). Each receiver has its own
switch and operates independently of the other.

(5) Sidetone may be switched to the headset jacks
marked BC-312 or BC-342 on the PHONE
AND SPEAKER CONTROL PANEL by
setting the SIDETONE switch on the speech
amplifier at ON BC-312 or ON BC-342. This
permits the use of the headsets to monitor the
keying of c-w transmissions.

(6) All power, antenna and output wiring to the
receivers has been installed as a part of the
radio station.

(7) Receiver output wiring for Loudspeakers LS-3
and for the headsets is brought out to switch
connections on the PHONE AND SPEAKER
CONTROL PANEL of Table MC-269-(*)
where the transpose switch and jacks for head-
sets are located. Two jacks in parallel are
provided for each receiver output so that both
operators may listen to the same receiver if
necessary.

(8) The transpose switch of the PHONE AND
SPEAKER CONTROL PANEL transposes
the speakers and phone jacks from one receiver
to the other as follows:

(a) With the transpose switch set at NOR-
MAL, the loudspeaker mounted next to
Radio Receiver BC-342-(*) and the jacks
marked BC-342 on the control panel are
all connected to this receiver; the same
holds true with respect to Radio Receiver
BC-312-(*), and its speaker and jacks.

(b) With the transpose switch set at TRANS-
POSE, the speaker and phone jacks nor-
mally connected to Radio Receiver BC-
342-(*) are switched to Radio Receiver
BC-312-(*) and the latter’s speakers and
phone jacks are transposed to the other
receiver. Thus if one operator is tuning
the transmitter, or typing, the other can
monitor both receivers, switching from
one to the other instantly. Caution: Re-
read Paragraph 9 a (5) and 9 f (3).

b. Remote Receiver Operation.— When neces-

sary, Radio Receiver BC-312-(*) may be removed
from the truck and operated at a remote point. This
is accomplished as follows:

(1) Release the wing-nuts of Mounting FT-178
and disengage the rods.

(2) Cut the safety wires holding the slide fasteners
" of Mounting FT-162.

(3) Pull out the slide fasteners.
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(4) Remove the antenna and audio output con-
nections.

(5) Disconnect the ground wire.

(6) Disconnect Plug PL-114 of cord CD-565 from
Socket SO-94 on the panel of the receiver.

(7) Remove Radio Receiver 'BC-312-(*) from
Table MC-269-(*).

(8) From Chest CH-89 obtain the roll of wire for
the antenna and Cord CD-563.

(9) Connect Plug PL-114 of Cord CD-563 to

(13) Erect a suitable receiver antenna and connect
it to the ALT. SIG. ANT. terminal of the
receiver.

(14) Insert plug of the cord of Headset HS-30-(*),
P-20 or P-23 into the phone jack of Radio
Receiver BC-312-(*). The receiver is now
ready for operation.

c. Emergency Receiver Operation.— To operate

Radio Receiver BC-312-(*) when the trailer is dis-
connected or has a dead battery, proceed as follows:

(1) Remove the 12-volt line fuse from the control

Socket SO-94 on the receiver.

(10) Remove the spare 12-volt storage battery from
the spare battery box in the truck.

(11) Transport the receiver, its headset, storage bat-
tery, and antenna wire to the desired location.

(12) Observing the proper polarity, connect the
battery clips of Cord CD-563 to the 12-volt
storage battery.

panel of the power unit if the power unit is
still electrically connected to the truck.

(2) Connect the truck’s spare battery cord to the
spare battery using the plug outlet on the spare
battery box. Also connect the spare battery
cord to Table MC-269-(*) at socket SO,q,.

(3) Turn on and operate Radio Receiver BC-312-
(*) as usual.

If You Are
Authorized
Only 1o Operate
This Equipment
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SECTION III — FUNCTIONING OF PARTS

11. Radio Transmitter BC-610-(*).

a. Mechanical Construction. — Radio Transmitter
BC-610-(*) is assembled into a sheet steel cabinet
with chassis decks. All metal parts are protected
by plating or painting. The assembly consists of
three principal decks or chassis on which are
mounted the component parts of the transmitter to-
gether with a front panel on which are mounted
external controls and indicating instruments,

(1) The upper section includes all of the radio fre-
quency components, indicating instruments,
filament supply for the radio frequency tubes
and channels for plugging in tuning units to
transmit at various frequencies. See figure 27
for these tuning units and the components of
the top deck. On the front panel of the upper
section are located meters to indicate the fol-
lowing: doubler-buffer plate current or inter-

mediate amplifier plate current, intermediate
amplifier or power amplifier grid current,
power amplifier plate current, modulator plate
current, and power amplifier filament voltage.
Also there is a switch provided for selecting
any one of three tuning units as well as a
switch for selecting plate current reading of
the buffer or intermediate amplifier tube. (On
some early models the panel engravings were
in error and designated the upper position of
this switch as OSCILLATOR instead of
BUFFER-DOUBLER. However, the meter
reading obtained is that of the buffer-doubler
stage.) Another switch is provided for select-
ing grid current of the intermediate amplifier
or power amplifier tube, and there is a tuning
control for resonating the power amplifier plate
circuit.

Ficure 27. Rapio TRANSMITTER BC-610-(*), TOP VIEW, COVER REMOVED.
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Ficurg 28. Rapio TrRaANSMITTER BC-610-(*), R-F SECTION, TOP VIEW, LESS TUBES, TUNING UNITS, COIL UNIT,
) AND VACUUM CAPACITOR. .
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Ficure 30. Rapio TransmiTTERs BC-610-A, BC-610-B aAnp BC-610-C, MODULATOR SECTION, TOP VIEW.
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Ficure 31. Rapro TrRaANsMITTER BC-610-D, MODULATOR SECTION, TOP VIEW.
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Ficure 32. Rapio TransMITTErs BC-610-A, BC-610-B anp BC-610-C, MODULATOR SECTION, BOTTOM VIEW.
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(2) The center chassis contains all of the audio
and modulator sections which are not included
as part of Speech Amplifier BC-614-(*). Also
included on this chassis are power supplies for
the bias and audio driver circuits as well as
the plate transformer for the exciter plate volt-
age rectifier.

(3) The lower chassis includes the complete high-
voltage power supply together with its over-
load relay. This chassis serves as the base for
the entire transmitter and is bolted down by
large wing bolts to the shock mounting cradle
which holds the transmitter to the floor of the
truck.

(4) The lower section of the front panel includes
control switches for handling power applica-
tion, the CW-PHONE switch, a reset switch
for the overload relay and controls for setting
the filament voltage and the modulator bias.
(Radio Transmitter BC-610-D has all its fuses
located on this panel in addition to the controls
mentioned. )

(5). To reach the two lower sections remove the
rear plate of the transmitter. To reach the top
of the r-f section remove the entire top cover.
This is easily removed by loosening the four
wing bolts.

. Radio Frequency Section. — Electrically, the ra-
dio frequency section of the transmitter consists of
oscillator tube V,, doubler or buffer tube V,, inter-
mediate amplifier tubes V,, and V,,, and power
amplifier tube V,, together with their associated
tuning circuits. (See figures 28 and 29.)

(1) Oscillator tube V, is a Tube VT-107 (com-
mercial type 6V6) whose function is to gen-
erate an alternating current at a radio fre-
. quency, and hold the frequency of this alter-

- nating current constant.

(a) The actual frequency of oscillation is de-
termined by a tuned circuit consisting of
a master oscillator coil in parallel with a
variable capacitor and a fixed capacitor.
One end of this coil is connected to the
grid of oscillator tube V, through a series
capacitor, and a tap on the coil connects
through capacitor C, to the cathode of
tube V, to provide feedback.

(b) The grid of oscillator tube V, is returned
to ground through choke CH, and grid
resistor R,. The cathode of V, is re-
turned to ground through r-f chokes CH,
and CH, (the low potential end of which
is by-passed by capacitor C;) and through
the keying circuit so that operation of the

key makes and breaks the generation of
oscillating currents and provides for tele-
graph transmission.

(c) As an alternative to the adjustable master
oscillator, crystal control of the frequency
may be had by plugging a crystal into the
jacks provided. The crystal is connected
across the grid to cathode circuit of tube
'V, and then becomes the frequency deter-
mining element. To maintain a high im-
pedance between cathode and ground of
tube Vg, a capacitor and a coil in series
are inserted into the circuit. This can be
seen in figures 37 and 53, with switch
SW,; at XTAL.

(d) The screen grid of oscillator tube V, re-
ceives its voltage at resistor R, and is by-
passed by capacitor C,. The screen volt-
age is held constant by the voltage regu-
lator tube.V,,, Tube VT-139 (commer-
cial type VR-150), connected between the
screen grid and ground.

(e) The plate of oscillator tube V, receives its
current through resistor R,, and radio fre-
quency choke CH,. Voltage regulator
tubes V,, and V,,, (VT-139) are con-
nected in series to maintain a potential of
300 volts at the plate of tube V,. Radio
frequency voltage is isolated from the plate
power circuit by by-pass capacitor C,.

(f) The oscillations generated in V, are fed
to the grid circuit of buffer or doubler
tube V, from the plate of tube V, through
capacitor C,;. The screen grid of tube V,
acts as a shield to prevent reaction on the
oscillator frequency from following stages.

(2) Doubler or buffer tube V, is a Tube VT-115

(commercial type 6L6).

(a) Tube V, obtains its grid voltage partly by
the voltage drop across choke CH, and
grid leak R,; and partly as a result of the
drop across cathode resistor R,,, which is
by-passed by capacitor Cg. Screen volt-
age is obtained through resistor Rgs and
is by-passed at radio frequencies by capa-
citor C,. The plate circuit of tube V, is
resonated by a tuned circuit consisting of
a coil and capacitor in parallel (contained
in the tuning units).

(b) When using master oscillator control, the
plate circuit of tube V, is always tuned to
twice the frequency of the master oscil-
lator circuit. This further prevents reac-
tion from the following stages.
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When using crystal control in the fre-
quency range of 2 to 4 megacycles, the
crystal frequency is the same as that of the
output circuit of the transmitter. When
operating in the frequency range of from
4 to 8 megacycles, the crystal frequency
is one-half of the output frequency. In
other words, tube V, operates as a buffer
amplifier when using crystal control be-
tween 2 to 4 megacycles and operates as a
frequency doubler between 4 to 8 mega-
cycles.

Radio frequency voltage from the tuned
circuit of tube Vj is isolated from the pow-
er circuit by radio frequency choke CHj
and by-pass capacitor C,. Radio fre-
quency voltage from the plate of tube V,
is fed to the grids of intermediate amplifier
tubes V,, and V,, through parasitic re-
sistors R,, and R;, and blocking capacitor
Cie

(3) Intermediate amplifier tubes V,, and V,, are

both Tubes VT-100 (commercial type 807).

(a)

®)

(c)

C)

220

The intermediate amplifier tubes receive
their bias through r-f choke CH, from the
main bias power supply. The direct cur-
rent bias voltage is sufficient to cut off the
plate curent of these tubes when no excita-
tion voltage is present during periods
when the key is up.

The screen grids of tubes V,, and V,, are
supplied with voltage through resistors
R, and R, and are by-passed by capacitors
C,s and C,.

The plate circuits of tubes V,, and V,, are
resonated by a simple tuned circuit con-
sisting of a coil and capacitor located in
the tuning unit. Plate voltage is supplied
through radio frequency choke CH, and
is by-passed by capacitor C,,.

The output of the intermediate amplifier
stage is fed to the grid of power amplifier
tube V,, through capacitor C,;.

(4) Power amplifier tube V,, employs a tube V'T-

(commercial type 250TH) as a neutral-

ized class C power amplifier.
(a) Grid bias voltage is supplied through choke

CH, and is provided by the drop across
resistor Ry and the main bias voltage pow-
er supply. With the key open the direct
current bias voltage is of a sufficient value
to cut off the plate current of the tube.
With the key closed the radio frequency
voltage supplied by the intermediate am-

plifier stage is sufficient to cause the grid
to draw a considerable amount of current
(60 to 100 ma).

(b) The filaments of tube V,, are by-passed .
by capacitors C, and C,,.

(c) Plate voltage is supplied through r-f choke
CH,, across which is connected a para-
sitic suppressor R,. This plate voltage is
by-passed to ground through capacitor
C,,- The plate current is fed through the
center tap of coil L,.

(d) The plate circuit is tuned by a tuned cir-
cuit consisting of output coil unit L, and
plate tuning capacitor C,, (in the range
of 2 to 2.5 megacycles by additional pad-
ding capacitor C,;). This circuit is center
tapped so that an equal out of phase vol-
tage is available to feed back to the grid
through blocking capacitor C,, and neu-
tralizing capacitor C,,. Neutralizing Ca-
pacitor C,, cancels out the effect of the
grid plate capacity so that the tube will
operate stably as an amplifier without
generating spurious oscillation of its own.

(e) The radio frequency output power is
taken from the tank circuit by a coupling
coil which is wound around the outside of
the output coil unit. This coupling coil is
short circuited by contacts on relay RY,
when using the station’s receivers. This
eliminates absorption at the frequency of
the transmitter that might cause an ap-
parent decrease in receiver sensitivity at
that frequency. The output power is then
fed to Antenna Tuning Unit BC-729-(*).

¢. Modulator Section. —

(1) Audio frequency speech currents enter the
transmitter at terminals 6 and 7 of plug PL;
on the rear apron of the modulator chassis.
These currents are connected to the input wind-
ing of transformer T, the secondary of which
connects to the grids of audio driver tubes V,
and V,. Audio driver tubes V, and V,, Tubes
VT-95 (commercial type 2A3), operate as
push-pull class A audio power amplifiers.

(a) Grid resistors R,, and R,; are used to
load the secondary of transformer T, to
provide proper termination of the incom-
ing audio transmission line from the
speech amplifier. Grid bias for tubes V,
and V, is obtained by the drop across
cathode resistor R,,, which is by-passed
by capacitor C,,.

(b) The plate circuits of tubes V, and V, de-
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liver their power to the primary of driver
transformer T,.

(¢) The secondary of transformer T, connects
to the grids of modulator tubes V, and V,,
and the grids are provided with loading
resistors R, and R,, to provide a more
constant load to tubes V, and V,.

" (2) Modulator tubes V, and V, are Tubes VT-218
(commercial type 100TH). They are used in
a push-pull class B amplifier in which the nor-
mal grid bias voltage is maintained at a point
near the cut off value of the tubes. At this
point of operation the plate current with zero
audio signal is very small, and at the maximum
audio signal level the current rises to several
times the initial value.

(28) The grid bias voltage for tubes V; and V,
is adjusted by potentiometer R,, which is
located on the front panel. It is used to
adjust the static plate current of these
tubes to the normal value of 40 to 50
milliamperes.

(b) The plates of Tubes V, and V, are con-
nected to the primary winding of modula-
tion transformer T,.

(c) The secondary winding of modulation
transformer T, is, during phone operation,
inserted in series with the high-voltage
plate power supply of the power amplifier
tube V,, so that the presence of speech-
or voice-actuated voltages at the second-
ary terminals will cause a proportional
fluctuation in the plate voltage of the
power amplifier stage and cause the out-
put power of the radio transmitter to vary
correspondingly. In this way, the radio
frequency carrier is amplitude modulated.

d. Power Supply.— Power for the entire Radio
Transmitter BC-610-(*) is obtained through a-c
plug PL, from any source of 115-volt, single-phase,
50- to 60- cycle power. (See figures 50, 51 and 52.)
(1) Filament voltage for the r-f section is supplied

by transformer T,. The first winding supplies

~ the filaments of tubes Vg, V,, V,, and V,, with

6.3 volts A-C. The second winding with the

center tap grounded supplies the filament of

tube V4. A third winding supplies 5 volts to
the filaments of tube V,, which is the rectifier
for the r-f exciter portion of the circuit.

(a) Tube V,, is a Tube VT-145 (commercial
type SZ3) which rectifies the power sup-
plied from transformer T, on the center
deck.

(b) The rectified power is filtered by capaci-
tors C,q and C,; and by filter choke L,.
Resistor R, prevents keying surges and
thus prevents a shift in the signal. Re-
sistor R,, acts as a bleeder resistor to
drain off any charge remaining when the
plate power is removed.

(2) Filament power for the audio driver tubes V,

and V, is supplied from the secondary of
transformer T,. Filament power for modulator
tubes V, and V, is supplied from the secondary

" of transformer T,. '
(3) Transformer T, also supplies filament and

plate power to the rectifier tube V;, Tube VT-

145 (commercial type 5Z3).

(@) Rectifier tube V; supplies plate power
through a filter consisting of chokes L,
and L, and capacitors C,, and C,, to the
two audio driver tubes (V, and V,). This
power supply is operated with the positive
terminal at ground potential.

(b) The negative potential will thus be below
ground potential and is used (in addition
to supplying plate power for tubes V, and
V,) as a source of negative bias voltage
for the modulator tubes, the class C power
amplifier, and the intermediate amplifier
tubes. In order to obtain a power source
of good regulation, a bleeder consisting of
resistor R,, and potentiometer R, is con-
nected across the output of the filter and
these elements are provided with taps for
obtaining voltages of the correct value.
Capacitor C,, is connected at the correct
point in the bias supply to hold constant
the bias voltage supplied to the class C
power amplifier.

- (4) The high voltage rectifier which is located on

the lower chassis, employs tubes V, and V,,
which are mercury vapor rectifier Tubes VT-
46A (commercial type 866-A).

(a) Filament supply for tubes V4 and V, is
obtained from the secondary winding of
transformer T,.

(b) Plate power is obtained from the second-
ary winding of transformer T,. The pri-
mary of transformer T, is connected to-
the a-c line during transmission and is
provided with a tap for raising the volt-
age applied to the plate of the class C
amplifier when c-w transmission is being
effected in order to obtain high power
output.

(¢) The rectified high voltage supplied by

¢
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tubes V, and V, is filtered by choke L,
and capacitors C,, and C,,. The output
of the high voltage power supply has con-
nected across it a “bleeder” which is re-
sistor R,,.

e. Control and Metering. — The control and meter-
ing circuits are those which are considered neces-
sary for the operation and protection of the equip-
ment. (See figures 48, 49, 50, 51 and 52.)

(1) A-C power entering the equipment first passes
through protective fuses FS, and FS,.

(2) Filament switch SW, closes a circuit which

applies power to the primaries of transformer

T,, T, Ty, and T,. Filament voltages are ad-

justed to the correct values by variable resistor

R;s on the front panel, marked FILAMENT

VOLTAGE. This resistor is inserted in series

with the primaries of transformers T,, T, and

T,. The filament transformers and the bias

power transformer are protected by fuses FS,

and FS,, respectively. When the filaments are

turned on, power is also supplied to the speech

amplifier through terminals No. 1 and No. 3

on audio power plug PL;. Pilot Lamp LM,

illuminates the green jewel on the front panel

' to indicate that the filaments have been turned

on.

(3) Exciter power switch SW, is mounted on the
front panel of the transmitter and is used to
turn on plate power to the exciter stages only
when adjusting the controls on the tuning
units. Switch SW,, closes the primary circuit
of transformer T, which is, in normal opera-
tion, closed by one contact on plate power re-
lay RY,. Exciter power only can also be
supplied without the aid of SW, by simply
opening the top cover door over the tuning
unit compartment and setting the transmitter
control switch on the speech amplifier at
TRANS. ON. (See paragraph 9.)

(4) During the final tuning operations both exciter
plate power and high voltage plate power, are
applied by closing switch SW, located on the
front panel and marked PLATE POWER.
Closing this switch operates relay RY,, whose
contacts apply power to the primaries of ex-
citer plate transformer T, and high voltage
plate transformer T, simultaneously. This
same relay may also be controlled from the
operating position by microphone push button
or by the transmitter control switch on the
panel of the speech amplifier.

(5) For the protection of the operator, several in-
terlock switches, namely SW;, SW,,, SW,,

(6)

&)

®)

9

and SW,, (SW,, in BC-610-D), are con-
nected in series with the coil of relay RY,.
These switches are mounted on the various
doors and openings of the transmitter to pre-
vent the application of high voltage plate power
should any of the doors be opened.

For the protection of the class C amplifier tube
V,¢ and modulator tubes V, and V,, as well
as the components of the high voltage power
supply, overload relay RY; and locking relay
RY, are provided. If any extreme surge of
current develops in the high voltage power
circuit, relay RY closes and thus operates re-
lay RY,. Relay RY, locks into position until
the OVERLOAD RESET switch SW,, is
pressed. Another contact on relay RY, opens
the coil circuit to plate power relay RY, thus
removing primary power to the high voltage
plate power supply as long as RY, remains
locked. (See figures 48 and 49.)

Relay RY, operates in conjunction with the
CW-PHONE switch SW,.

(a) Setting the CW-PHONE switch SW, at
PHONE supplies power to the lower vol-
tage tap on transformer T, and closes re-
lay RY;. The contacts of relay RYj con-
‘nect the center tap of the primary of trans-
former T, to the high voltage power sup-
ply and connect the secondary of trans-
former T, in series with the final amplifier
plate power supply. SW, also connects
the cathode of oscillator tube V to ground
in Radio Transmitter BC-610-C (‘This
operation is performed by RY,,, in Radio
Transmitter BC-610-D only).

(b) When the switch SW, is set at CW, the
cathode of oscillator tube V, is opened so
that it may be keyed. The power source is
connected to the high voltage primary tap
on transformer T,, thus providing addi-
tional output. Switch SW, then also re-
leases relay RY,, removing plate power
from the modulator tubes V, and V,, and
short circuits the secondary of transformer
T, to prevent voltage surges during
keying.

Plate pilot light LM, with a red indicating

jewel, indicates when plate power is applied.

Pilot lamps LM, and LM, serve to illuminate

the P. A. PLATE TUNING scale and the

interior of the tuning unit compartment to
facilitate changing of coils.

Filament voltmeter M, is connected across the

filament of tube V,, and when this meter in-
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dicates 5.3 volts (adjusted by filament rheostat
R,,), the voltages on all of the filaments will
be at their proper value.

(10) Meter M, indicates the plate currents of buffer
doubler tube V, or intermediate amplifier tubes
V,, and V,,, depending on which has been
selected by switch SW,,

(11) Meter M, indicates grid current of either in-
termediate amplifier stage V,, and V,,, or of
the power amplifier stage V,, depending on
which has been selected by switch SW,. Re-
sistors R,, and R,, are meter shunts which re-
main in the circuit at all times.

(12) Meter M, indicates the plate current of the
class C amplifier tube V,,.

(13) Meter M, indicates the plate current of the
modulator tubes V, and V,.

12. Antenna Tuning Unit BC-729-(*).

a. Mechanical Construction.— Antenna Tuning
Unit BC-729-(*) (see figures 40 and 63) is con-
structed on a metal base and metal panel with all
of the principal components supported on heavy
ceramic insulation. The antenna tuning unit mounts
on top of the radio transmitter and couples the out-
put of the transmitter to the whip antenna on top of
the truck. Due to the tremendous radio frequency
voltages developed in the antenna tuning unit, no
cover is practicable without affecting the compact-
ness of the installation. The chief components are
a loading coil which is continuously variable, a
coupling coil, an antenna current ammeter, and a
fixed vacuum capacitor which may be switched in
or out of the circuit. All controls are on the front
panel. The variable antenna series loading coil is
controlled by a large crank handle on the front
panel which has a counting device that indicates
directly the number of turns of the coil to a fraction
of a turn. The connection between the transmitter
and the antenna tuning unit is a low impedance
transmission line. The connection between the
antenna tuning unit and Mast Base MP-47 is a
short flexible lead which must be kept clear of
the surrounding equipment due to the ex-
tremely high voltage it carries.

Electrical Design.— Radio frequency energy

from the transmitter is fed to the primary of the

adjustable coupling transformer L; through a con-
centric transmission line.

(1) The coupling between primary and secondary
of coupling coil Ly is controlled from the front
of the panel, and adjusts the amount of power
taken from the transmitter and fed to the an-
tenna circuit. With the antenna circuit tuned

.

to resonance, the coupling is adjusted until
normal power amplifier plate current is ob-
tained as indicated on the P. A. PLATE
meter.

(2) In series with the coupling coil secondary are
antenna current meter M,, capacitor C,,, and
variable inductor L, as well as the antenna
proper. ,

(a) The antenna current meter M, indicates
the radio frequency current present in the
antenna circuit, which is a measure of
proper output and performance of the
transmitter. )

(b) Since the antenna has the characteristics
of a capacitor in series with a resistor, an-
tenna loading coil L, is provided to tune
the antenna to resonance. When inductor
L, is adjusted so that it tunes the antenna
capacitance to resonance, the antenna cir-
cuit absorbs the greatest possible amount
of energy from the transmitter. This is
noted in practice by an increase in the
plate current of the power amplifier as
inductor L, is tuned through the reso-
nance point.

(c) At frequencies between 6 and 8 mega-
cycles, the antenna reactance decreases so
that it becomes difficult to tune by means
of inductor L,. Over this band of fre-
quencies, capacitor C,, is introduced in
series with the antenna loading coil by
means of switch SW,, so that adjustment
of inductor L, becomes less critical.
Note: Because of the short antenna a
high R-F voltage is built up in the an-
tenna tuning unit during operation. Read
the safety notice at the beginning of this
instruction book and guard against receiv-
ing severe radio frequency burns.

13. Speech Amplifier BC-614-(*).

a. Mechanical Construction. — (Refer to figures

41 to 44.) Speech Amplifier BC-614-(*) is con-
structed in a rectangular sheet steel cabinet which
is anchored to a base equipped with rybber shock
absorbers. The cabinet proper is easily demount-
able from the base by loosening four hasps on the
side of the cabinet. All of the component electrical
parts are attached either to a panel or a chassis
which form an integral assembly that slides out
from the front of the cabinet upon loosening four
thumb screws located in the corners of the panel.
The chassis contains all of the tubes and their asso-
ciated circuits. The panel contains the operating
controls and the volume level meter across the
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audio frequency transmission line to the transmit-
ter’s audio circuits.

b. Voice Circuits.— (Refer to figures 54 and 55.)

74

The voice circuits include tube V,,, (microphone
input amplifier), tube V,,, (voltage amplifier with
automatically controlled grid bias), tube V,,, (vol-
tage amplifier and phase inverter) and tube V,,,
(push-pull output tube). Also included with the
speech circuits is tube V,,, which is an amplifier
and rectifier for the voice limiter circuits.

(1) Input tube V,,, is a Tube VT-103 (commer-
cial type 6SQ7).

(28) The audio frequency voltage from Micro-
phone T-50-(*) (dynamic microphone)
enters the amplifier at terminal 3 of socket
SO,,,; and appears across resistor R,q,
which is a grid leak for tube V,,,. After
passing through a network composed of
resistors R,q,, R,e and R, (which will
be explained later), the voltage is im-
pressed on the grid of tube V,,,.

(b) Grid bias for tube V,,, is obtained by the
voltage drop across cathode resistor R,q,.

(¢) The output voltage of the tube appears
across plate resistor R,, and is fed
through capacitor C,,, and resistor R,,, to
the arm of gain control R,,,. This voltage
is then fed through capacitor C,,, to the
grid of tube V,,,.

(2) Tube V,,, is a Tube VT-94 (commercial type
6]5).

(a) This tube is the second voltage amplifier

and receives its bias partly through re-

to be connected into the same grid circuit
that is connected to the dynamic micro-
phone without upsetting the impedance
termination of either one. This network
also adjusts the voltage at the grid of
tube V,,, to the proper value in either
case.

(d) The amplified speech voltages, after pass-
ing through tubes V,, and V,,, appear
across the plate resistor R,,, and are fed
through capacitor C,,, to the grid of one
section of tube V.

(3) Tube V,,, is a Tube VT-231 (commercial type

6SN7GT) and is a dual triode.

(a) One triode section of tube V,,, operates
as a conventional voltage amplifier. Its
output voltage appears across plate resis-
tor R,,;, hence it is fed through capatitor
C06 to grid of tube V.

(b) A portion of this grid voltage appears
across resistor Rjzg, as a result of the volt-
age drop through resistor Ry;s (the grid
leak for tube V,,,). This portion of the
voltare is fed back to the second grid of
tube V,,. Here it is amplified and ap-
pears across plate resistor R,,, in proper
phase to be fed to the second grid of tube
V,o¢ through coupling capacitor C,,; so
that true push-pull action is obtained.

(c) The grid bias of tube V,, is obtained from
the voltage drop across cathode resistor
R,,s; which is by-passed by cathode capa-
citor C,,,.

sistor R,,, from the speech limiting recti- (4) Grid bias voltage of tube Vo, (also a Tube

fier and partly by the drop across resistor
R,,2 which is in the cathode circuit.

(b) Should the carbon microphone be in use,
the input voltage from this microphone
enters the speech amplifier through jack
Ji02 and, after. passing through trans-
former T,,, and resistor R,,,, appears on
the arm of carbon microphone gain con-
trol R,,,. Then it is fed to the grid of
tube V..

(c) When it is desired to modulate the trans-
mitter by means of either a local or remote
telephone, the speech current enters the
speech amplifier through terminal 5 of
socket SO,,, passes through one of the
contacts on switch SW,,, and then
through resistor R, ; to the grid of V,,,.
The attenuating network resistor R,,,,
Ryoz Ryos Ry and R o5 permit this input

VT-231) is obtained from the voltage drop
across cathode resistor R,,,, which is by-passed
by capacitor C,,;. As already explained, tube
V0. acts as a push-pull amplifier and its output
is delivered to the primary of output trans-
former T,,,.

(a) The secondary of transformer T,,, is con-
nected to a low impedance line through
which the amplified speech current is fed
to the transmitter through socket SO,,,.

(b) The relative strength of the output signal
fed to the transmitter is registered on the
OUTPUT LEVEL meter M,,,. The me-
ter reading is adjusted by resistor R,,,, so
that for normal speech, the indicator of the
meter will be roughly in the center of the
scale. This adjustment has been made at
the factory and normally need not be
touched.
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(5) A portion of the voltage on one of the grids of

tube V,,, is fed back to volume limiter control

R,s,. This control is adjusted so that the prop-

er amount of voltage for correct speech limit-

ing is fed to the grid of tube V,,; which is a

Tube VT-233 (commercial type 6SR7).

(a) Grid bias for tube V,,; is obtained by the
voltage drop across cathode resistor R,,,.

(b) The amplified voltage appearing across
plate resistor R,,, is fed through capacitor
C..¢ to the primary of transformer T,,.

(c) The secondary of transformer T,,, applies
the amplified voltages to the plates of the
push-pull diodes located inside tube V,,;.
The resulting rectified voltage appears
across resistor R,,,.

(d) This rectified voltage is both direct and
alternating, but the a-c components are
substantially removed by a filter network
consisting of resistor R,;, and capacitor
C.ie. This filter network has a time con-
stant which allows the voltage appearing
across capacitor C,,, to vary in proportion
to the average amplitude of the voice sig-
nal; yet it filters out the audio signal it-
self.

(e) The output potential of this filter is then
applied as a variable bias voltage to the
grid of tube V,,, through resistor R,,.
Tube V,,, as it is used in this circuit, has
the property of varying its amplification

" constant with grid bias variations, For
example, an increase in negative grid bias
voltage causes a decrease of gain in this
stage of amplification.

(f) Should the operator talk in a much louder
voice than is necessary to completely
modulate the transmitter, the amplification
of tube V,,, will be decreased due to the
action of speech limiting rectifier tube
V,os- The vverall gain of the amplifier is
thereby reduced and the output of the
amplifier will be less than if no limiting
were used. This tends to limit over-
modulation of the transmitter and acts to
level off extreme voice peaks.

c. Power Supply.— A-C power is supplied to the
speech amplifier through terminals 1 and 3 on re-
ceptacle SO,,, from the transmitter when its
FILAMENT POWER switch is closed.

(1) The a-c power is by-passed by capacitors C,,,

and C,,, to eliminate r-f feedback from the
transmitter.

(a) The a-c power is fed to the primary of
transformer T',,;. One secondary of trans-
former T,,, supplies 6.3 volts to the fila-
ments of all of the tubes with the excep-

* tion of the rectifier tube. Filament power
for the rectifier is supplied by another
secondary winding which furnishes 5
volts.

(b) Plate power to the rectifier tube V,,, is
supplied by a secondary on transformer

Tos-

(2) Tube V,,, is a Tube VT-80 (commercial type

80) and its rectified output voltage is filtered
by capacitors C,,, and C,,, and filter choke
CHIOI'

(a) From the output of this filter the voltage
is applied to bleeder resistor R,,s and to
transformer T, to supply plate voltage to
tube V,,,. It is also applied to an addi-
tional filter network consisting of resistor
R,,s and filter capacitor C,,, to furnish
plate voltage to tubes V,,, and Vo, After
passing through still another filter con-
sisting of resistor R,,, and filter capacitor
C.12, it supplies plate voltage to tube V,,,.
Two further filters are furnished, one is
composed of resistor R,,, and capacitor
C,,s which supplies tube V,,, and the
other is composed of resistor R,,; and
filter capacitor Cy13 which supplies volt-
age to tube Vjo1. The purpose of the cas-
cade filtering is first, to substantially elim-
inate hum which would be amplified by
the sensitive input stages; and second, to
prevent reaction between cascaded stages.

(3) Pilot lamp LM,,, is mounted on the front

" panel and indicates when the speech amplifier
is in operation.

d. Control Circuits.— There are two major func-
tions performed by the control circuits of the speech
amplifier, namely, the operation of the plate power
relay RY, in the transmitter and the disabling of
the receivers.

(1) The operation of the pla'te power relay RY, in

the transmitter is accomplished by closing the
circuit between terminals 3 and 4 of receptacle
SO,o. This operation is performed when
either switch SW,,, is set at TRANS. ON
or when relay RY,, is operated. Relay
RY,,, receives its power from the 12-volt d-c
supply through terminal 6 of receptacle SO,
and is operated by the following controls:

(a) Switch SW,,, (set at TRANS. ON)

Note: The REMOTE TELEPHONE-
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NORMAL switch on Speech Amplifier
BC-614-D only must be set at REMOTE
TELEPHONE.

(b) The push-button of Microphone T'-50-(*)
(when pressed).

(c) The push-button on Cord CD-318 used
with Microphone T-30-(*) (throat)
(when pressed)

(d) Either Key J-37 or Key J-45 (key down)
Note: This applies to Speech Amplifier
BC-614-D only since relay RY ,,, s used
to key the transmitter in addition to its
normal functions in this unit.

(2) The disabling of the receivers is accomplished
either manually or automatically. When dis-
abled manually the contacts of relay RY,,, are
simply disconnected from the disabling circuits
and disabling must be done at the receiver
proper. When disabling takes place auto-
matically the contacts involved close, and
operate the antenna shorting relay located
within the receiver, and also short out Loud-
speaker LS-3 associated with the receiver.
Switch SW,,, or SW,, is set at AUTO.
Separate circuits are provided so that either
receiver can be disabled alone without affecting
the operation of the other.

—-Tube V,,, which is a Tube VT-
231 (commercial type 6SN7GT) is connected as
an audio oscillator of the multivibrator type.

(1) Plate voltage is supplied at plate resistors R,,,
and R,,,. The grid return in either case is
through a grid leak being either resistor R,,s
or series resistors R,,, and R,,,. Coupling and
feedback of the audio voltage is handled by the
coupling capacitors C,;, and C,,,. Grid bias
for the tube is obtained by the drop across
cathode resistor R,,,.

(2) The SIDETONE switch SW,,, has three
positions. The center position is OFF. The
left hand position turns on the audio oscillator
(when the key is pressed) and feeds the out-
put of the oscillator through the second sec-
tion of switch SW,,, to the headphones used
with Radio Receiver BC-312-(*). In the right
hand position, the output is conducted to the
headphones used with Radio Receiver BC-342-
(*). To provide sufficient output, a portion
of the audio oscillator output is delivered
through resistor R,,, to the grid of tube V.
where it is amplified through this tube and
through tube V,,,. The signal is then taken
from the output circuit at the voltage divider
network R,,; and R,,,, and conducted through

switch SW,,, and terminals 2 or 3 on socket
SO, to the appropriate receiver.

(3) Keying of tube V,,, is accomplished by either
inserting a key in Jack J,,, or by manipulating
Keys J-37. The cathode circuit of tube V.,
is keyed in parallel with the cathode circuit of
the oscillator tube in Radio Transmitter BC-
610-(*).

f. Remote Operation.— When remote telephone

14.

operation is desired, Telephones EE-8-(*) are
connected to the speech amplifier through terminal
S of receptacle SO,,. This circuit is then con-
nected through switch SW,,, either to the input of
tube V,,, or to terminal 4 of receptacle SO,,,. (If
Speech Amplifier BC-614-D is being operated
switch SW,,, must be set at REMOTE TELE-
PHONE.) The transmitter is put on the air when
switch SW,,, is set at TRANS. ON.

(1) With the transmitter control switch in the
TRANS. ON position, speech coming from
Telephone EE-8-(*) .is fed through switch
SW,,, to the input circuits, allowing modula-
tion of the transmitter from the remote posi-
tion.

(2) When the transmitter control switch SW,,, is
set at RECEIVERS TO EE-8 the output of
one of the receivers is fed through switch
SW,,, back to the line where it appears across
the earpiece of the telephone.

(3) With switch SW,,, in the center position, the
field telephone is not connected either to the
receiver output or to the transmitter input.
The entire combined circuit for remote c-w
operation is shown in the simplified circuit

diagrams, figure 46.

Table MC-269-(*).

Mechanical Construction. — Table MC-269-(*)
is constructed of heavy plywood, and the top sur-
face is covered with linoleum. It is designed to
bolt to the floor of the truck against the left hand
wall. This table, together with the equipment
mounted on it, constitutes the complete operating
position for the radio station. Figures 3 and 4
show two operating positions, each with its own
light fixture for illumination, its own receiver,
loudspeaker and telegraph key. Just below the
front edge of the table is the PHONE AND
SPEAKER CONTROL PANEL which selects
either receiver the operator wishes to use for re-
ception. The PHONE AND SPEAKER CON-
TROL PANEL is also equipped with jacks into
which the operators may plug headphones to listen
to either receiver. . There is a slight difference be-
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tween Table MC-269 and Table MC-269-A. The
control center for the power unit on Table MC-269
is Control Box BC-731-(*), located at the right
hand end of the table top. On Table MC-269-A,
Switch SW-199-A serves a similar purpose and is
located at the right hand end of the table just be-
low the table top. Either control is connected to
the power entry box, Junction Box JB-49-(*) or
JB-69-A respectively. The connection is routed
through the long wiring channel located at the rear
of the table. This channel also serves as an electri-
cal outlet for the various components of the radio
set. For the location of the speech amplifier see
figures 12 and 13. On Table MC-269 the speech
amplifier is located on the shelf below the table
drawer while on Table MC-269-A it is located be-
tween the operators and is mounted on the table
top. At the left hand end of the table and fastened
to its leg is the storage box for two Telephones
EE-8-(*) equipped with a handy mounting for the
headset of one of the telephone units usually left
in the truck. Below the edge of the table and in
front of the left hand operator is a drawer for
storage of instruction books and writing material.
In front of the right hand operator is a removable
leaf, which, when turned over, mounts the portable
typewriter. The typewriter slides into a holder on
the right hand end of the table. Also in front of
the right hand operator is the mounting for Micro-
phone T-50-(*).

. Electrical Circuits.— The power and control
circuits through the cording from the power unit
terminate at terminal strip T'S,,, in either Junction
Box JB-49-(*) or JB-69-A. (See figures 56 and
$7.) The terminals on this strip conduct a-c power,
12-volt d-c power, and the start and stop circuits
that control the power unit. The a-c circuits are
distributed through the fuses FS,,,, FS,o., FSy0s
and FS,,, which are located in Control Box BC-
731-(*) on Table MC-269 or in Junction Box JB-
69-A on Table MC-269-A. Control Box BC-731-
(*) of Table MC-269 also includes a voltmeter
M,,,, which indicates the a-c line voltage.

(1) Fuse FS,,, protects the circuits connected to
the receptacles marked LIGHTS SO,,, and
SPARES SO.,,; on Table MC-269 (See figure
56). On Table MC-269-A fuse FS,,, protects
the circuits connected to the receptacles marked
LIGHTS SO,,s and SPARES SO,,,. (See
figure 57.) In either case this fuse protects
the light fixtures and repair tools or appliances
that are operated from these outlets.

(2) Fuse FS,,, protects the circuit connected to
receptacles SO,,, which is the transmitter.

(3) Fuse FS,, protects the circuit connected to

receptacle SO,,s which is the electric heater
located under the table.

(4) Fuse FS,,, protects the circuits connected to
receptacle SO,,; on Table MC-269 which sup-
plies a-c power to Radio Receiver BC-342-(*).
On Table MC-269-A fuse FS,,, protects the
circuits connected to receptacle SO,,,, namely,
Radio Receiver BC-342-(*) and lamp LM,,,.

(5) The 12-volt d-c terminal of terminal strip
TS,,, is wired to receptacles SO,o,, SO,0z, and
SO0,

(a) Through receptacle SO,,,, power is sup-
plied to Radio Receiver BC-312-(*).

(b) Through receptacle SO,,,, power is avail-
able for any additional 12-volt d-c equip-
ment or for charging the spare 12-volt
storage battery located inside the truck.

(¢) Through receptacle SO,,, on terminal 6,
12-volt d-c power is supplied to the speech
amplifier to operate relay RY,,, and fur-
ther, to operate the antenna shorting re-
lays in Radio Receivers BC-342-(*) and
BC-312-(*) during automatic disabling.
The automatic disabling circuits are car-

- ried from receptacle SO,,, to either re-
ceptacle SO,,4 or SO,,,. The leads from
the two Keys J-37 (or J-44) mounted on
the top of Table MC-269-(*) also ter-
minate at receptacle SO,,,. The two un-
grounded leads of both Keys J-37 (or J-
44) connect to terminal 4 of this recepta-
cle and the circuit then proceeds on to the
speech amplifier in the form of a single
conductor in the operating control cord.
Receptacle SO,,, also handles the circuit
from the telephones (remote or local) on
terminal 5. The remote keying circuit is
handled by terminal 4 on Table MC-269
and by terminal 3 on Table MC-269-A.

(6) The cord between the speech amplifier and
the transmitter (this cord is commonly re-
ferred to as the transmitter control cord) runs
through the wiring channel on Table MC-269-
(*) but is not otherwise interconnected with
its circuits.

(7) The receiver output circuits which are all con-
nected to the PHONE AND SPEAKER
CONTROL PANEL are independent of the
power and control circuits already described.
Basically the functions of the PHONE AND
SPEAKER CONTROL PANEL are the
same for Table MC-269 as for Table MC-269-
A. These functions are to transpose two head-
set channels and two speaker channels; to
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select the desired receiver for the field tele-

phones,

(a) With either type of installation plug PL,,,
and plug PL,,, must be plugged into the
SPEAKER 2ND AUDIO jack of Radio
Receivers BC-342-(*) and BC-312-(*)
respectively. From these plugs the audio
output of the receiver is conducted through
a shielded cable to switch SWyos on the
PHONE AND SPEAKER CONTROL
PANEL. Both cables terminate separate-
ly at the two pole connections of switch
SW,,, which is a double-pole, double-
throw type of toggle switch. (See figures
56 and 57.) The usual transposing con-
nections have been applied to this switch
so that the two loudspeakers that are con-
nected to the contacts of this switch
through shielded cables and plugs PL,,e
and PL,,, receive the audio signals from
their associated receivers with the NOR-
MAL setting of the switch or exchange
receivers with the TRANSPOSE setting
of the-switch,

(b) The headsets receive their signals in a
slightly different manner, depending on
the type of table. Table MC-269 has been
(Plug PL-55) to be plugged into the
PHONES 1ST AUDIO jack of Radio
Receivers BC-312-(*) and BC-342-(¥),
respectively. From these plugs the audio

- output of the receivers is fed to switch
‘SWy,. On Table MC-269-A the audio
for the headset is taken from the speaker
output circuit and attenuated by resistors
Ry, and R,,,. This attenuated signal is
also fed to switch SW,,,. From this point
in the circuit both types of tables are
wired alike. The two signal voltages for
-the headsets appear at the switch terminals
in such a manner that when the switch is
set at NORMAL the headset jacks, J,,,
Jz02s Jz0 and J,o, receive the signal vol-
tage from the receiver normally supplying
them. When the switch is set at TRANS-
POSE, the two pairs of headset jacks ex-
change receivers.

(c) For remote operation the PHONE AND

SPEAKER CONTROL PANEL is pro-

vided with switch SW,,, which selects
the receiver output channel to be fed to the
remote telephone line. The signal is
picked up at switch SW,,, by a pair of
wires, one for each receiver output chan-

nel, and fed to switch SW,,, where the
desired channel is selected and passed on
to terminal 4 on plug PL,,,. The channel
passes through the speech amplifier and
back through the wiring channel at re-
ceptacle SO,,, and on to the telephone
line,

(d) Another function of plug PL,,, is to pro-
vide circuits through terminals 2 and 3
for sidetone signals from the speech am-
plifiers. The sidetone signal is fed to
either receiver so that the operator may
monitor his telegraphic transmissions
through the headset circuit.

(e) The remaining function of plug PL,,, is
to provide a circuit through terminals 5
and 6 for automatically short circuiting
either loudspeaker during automatic dis-
abling when press-to-talk operation is
used. Relay RY,,,, located inside the
speech amplifier, grounds the loudspeaker
circuit when operated by the microphone
push button or the transmitter control
switch.

¢. Remote Operation. — Two field telephones, EE-

8-(*) together with one or two Reels DR-4 con-
taining Wire W-110-B are readily removable from
the truck and form an independent field telephone
system. When used in conjunction with the radio
station, one telephone is left in its position on the

table and the other one removed to the remote .

point together with Junction Box JB-60. Junction
Box JB-60 allows the remote operator either to
communicate with the radio station by means of his
field telephone or to key the transmitter remotely
by plugging Key J-45 into the jack on Junction
Box JB-60.

(1) During c-w transmission a direct wire con-
nection to the keying circuit is obtained from
Jack J,0, on the remote terminal box, through
the line, into the line terminals at Table MC-
269-(*), and through terminal 3 or 4 of socket
SO,,, depending on the table connections.
(See figures 56 and 57.)

(2) When remote modulation of the transmitter is
used the field telephone at the remote end
is connected through capacitor C,,,, through
the line, through capacitor C,,, into terminal
No. 5 on receptacle SO,,. These last two
mentioned capacitors allow ringing and talk-
ing between the two field telephones and allow
voice modulation of the transmitter without re-
quiring a metallic circuit which would close
the keying circuit of the transmitter.
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SECTION IV —MAINTENANCE

Caution: Maintenance and servicing should be
attempted only by competent personnel who are
thoroughly acquainted with the dangers involved.
(See Safety Notice.)

Regular Inspection And Service.

To insure reliable operation of Radio Set SCR-
299-(*), it is of the utmost importance that its
major components be frequently inspected. When
placed in continuous service, thorough inspection
should be made at least once every twenty-jour
hours.

Components Covered by Separate Instruction
Books or Technical Manuals. — Operating per-
sonnel should read carefully and note well the
chapters ‘entitled “Maintenance” in the instruction
books or technical manuals covering Radio Re-
ceivers BC-312-(*) and BC-342-(*), the Fre-
quency Meter Set SCR-211-(*), Telephone EE-
8-(*), and Power Unit PE-95-(*).

Caution: The instructions pertaining to the main-

tenance of Power Unit PE-95-(*) are extremely

important since the radio station is primarily de-
pendent on this source of power. Power Units PE-

95-A, PE-95-B and PE-95-C are Ford powered.

Power Units PE-95-E, PE-95-F and PE-95-G are

Willys powered. Be sure you have the proper tech-

nical manual for your power unit,

Outline of Iaspection Checks. — (Power Unit

PE-95-(*).)

(1) See to it that the power unit is properly in-
spected and serviced at least once every twenty-
four hours when in continuous service and that
closest attention be accorded to oil pressure and
engine temperature when in operation.

(2) Keep an accurate record of all changes of oil,
water and anti-freeze.

(3) Make every effort to change the oil promptly,
when the time limit for so doing expires.
Neglecting to do so will result in damage to
the engine.

Outline of Inspection Checks. — (Major Com-

ponents.) The major components of Radio Set

SCR-299-(*) located within Truck K-51-(*),

should be checked for proper operating condition

as hereinafter outlined and results should be re-
corded in the station’s log every smgle day that it
is in operation.

(1) Check the power cable from trailer to truck.
It must be held firmly in place both at the
trailer and beneath the truck and should have

sufficient slack to permit the trailer to swing at
right angles to the truck.

(2) Check and tighten the large wing nut holding
conduit fittings where power cable enters floor
of the truck.

(3) Check and tighten power cable binding posts
at the power unit instrument panel and wing
nuts in Junction Box JB-49-(*) or JB-69-A.

(4) Make certain that Trailer K-52-(*) tail light
plug fits firmly into socket at rear of truck.

(5) Check trailer tail and stop lights and replace
burnt out lamps when necessary.

(6) Check Telephone EE-8-(*) batteries and re-
place if necessary.

(7) Check batteries in Frequency Meter Set SCR-
211-(*).

(8) Check truck pintle making certain that trailer
eye hook is securely held; make certain that
the cotter pin is secure in the pintle. Never
drive without checking condition of the cotter
pin for should it be missing, or should it in
any manner break or fall out, the power unit
will surely break away from the truck. when
riding over rough roads.

(9) Check and tighten the wing head bolts and
wing nuts holding the following :

(a) Table MC-269 to floor.

-(b) Chest CH-89 to floor.

(c) Heater to floor.

(d) Radio Transmitter BC-610-(*) to cradle.

(e) Cradle to floor.

(f) Speech Amplifier BC-614-(*) to shelf

(g) Reels DR+4 to sides of truck.

(10) Check and tighten turnbuckles holding the

following :

(a) Table MC-269 to wall.

(b) Chest CH-88 to wall.

(c) Reels DR-4 to sides of truck.

(11) Check for proper contact and proper position,

the following plug connections :

(a) BC-312-(*) at PL-114 and at outlet under
table,

(b) BC-342-(*) at PL-114 and at outlet un-
der table.

(c) The transmitter power cord at outlet at
right side of table.

(d) Lighting fixture cords at outlet under
table.
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(e) Heater cord at outlet under table.

(f) Both ends Cord CD-564 from BC-342-(*)
to a-c outlet under table.

(g) Plugs in rear sockets of BC-610-(*).
(h) Plugs in rear sockets of BC-614-(*).
(12) Check for proper quantity of —
(a) Tuning Units. (Boxes)
(b) Coil Units. (Tank Coils)
(c) Headsets HS-30-(*) or P-23.
- (d) Microphones T-50-(*) and T-30-(*).
(e) Keys J-44 (or J-37) and J-45.
(f) Trouble lamps.
(g) Fire extinguishers.

(13) Check on quantity of spare —
(a) Antenna mast sections.
(b) Batteries for EE-8-(*) and SCR-211-(*).
(c) Tubes and pilot lights.
(d) Radio parts.
(e) Electric lamps.

(14) Climb on roof of truck and tighten all antenna
mast sections using gas pliers.

(15) Check condition of and clean all antenna in-
sulators.

(16) Check condition and tighten wires from truck
feed through insulator to Mast Bases MP-22.

(17) Check condition of and tighten cables from
truck feed through insulators to BC-312-(*)
and BC-342-(*) antenna binding posts.

(18) Tighten wing nuts on the four Mountings FT-
178.

(19) Check Mountings FT-162 of BC-312-(*) and
BC-342-(*) making certain that locking wires
are in place.

(20) Make sure all thumb screws, holding front
panels of BC-312-(*), BC-342-(*) and BC-
614-(*) in their cabinets, are tightened se-
curely.

(21) Check for proper operation and condition of —
(a) All Plugs PL-55 and PL-68.
(b) Both receivers.
(c) Transmitter and speech amplifier.
(d) All phones, keys and microphones.

(22) Never fail to have on hand the following :
(a) Soldering iron.
(b) Rosin core solder.
(c) Friction tape.
(d) Gas pliers.
(e) Cutting pliers.
(f) Small, medium, and large screw drivers.

SIGNAL CORPS

(g) Khnife.
(h) Machine oil.
(i) Tool equipment TE-48.

(23) Check condition of spare 12-volt storage bat-

tery ; add water and recharge if necessary.

d. Cleaning. — The equipment must be kept clean
. for best service life. At regular intervals (every

16.

. Remove Chest CH-88 (wall).

two to four days), blow dust out of the equipment
and clean the antenna tuning inductance with a dry
rag or with carbon tetrachloride 'if available. At
greater intervals (every two to three months)
check the relay contacts for accumulation of dirt or
pitting. The contacts may be cleaned with very fine
sandpaper, or with an ignition file.

To Recharge The Spare 12-Volt Battery. — To
recharge the spare 12-volt battery, proceed as fol-
lows:

(1) Turn off Radio Receiver BC-312-(*).

(2) Connect truck spare battery cord with plug on
battery box and make sure the other end of
this cord is connected to socket SO,,; in Table
MC-269.

(3) Start the power unit and run normally until
battery is charged.
Note: All equipment except Radio Receiver
BC-312-(*) may be used during the charging
period. If urgently needed for communication
this receiver may be operated, but its drain on
the d-c current supply leaves insufficient mar-
gin for charging the battery.

Checking Transmitter Performance. — The
normal, maximum and minimum currents and volt-
ages of the principal circuits of Radio Transmitter
BC-610-(*) are listed in the Chart of Performance
Characteristics, Section V. These readings should
serve as a guide to proper performance. No strict
interpretation should be made of readings under
the heading “normal” as these are subject to some
variation. However, the maximum and minimum
limits should not be exceeded. A wide variation
beyond the extreme limits would indicate improper
tuning adjustments or a defective component
(usually a fuse, crystal or tube).

Removal Of Equipment.

Whenever it becomes necessary to remove any of
the major components of Radio Set SCR-299-(*)
from within the truck proceed as follows:

. If at all possible, move the truck in such a position

as to jack knife the trailer and the rear of the truck
will become more readily accessible.

(Requires two -
men.)
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(1) Loosen and unclasp both turnbuckles.
(2) Grasp cabinet firmly with both handles.
(3) Unclasp all four trunk clasps.
(4) Set Chest CH-88 on Chest CH-89 (seat
bench).
(5) Lower to ground.
c. Remove Chest CH-89 (seat bench). (Requires
two men.)
(1) Unscrew the 6 wing head bolts holding it to
floor.
(2) Lower the chest from floor of truck to ground,
holding by its handles.
d. Remove Table MC-269. (Requires four men.)
(1) Remove Chest CH-89 as outlined above in
paragraph c.
(2) Loosen and unclasp both turnbuckles.

(3) Remove wing nuts holding legs of table to the
floor mounting bolts.

(4) Remove antenna leads to Radio Receivers
BC-312-(*) and BC-342-(*).

(5) Remove Mountings FT-178 holding BC-312-
(*) and BC-342-(*).

(6) Remove all cords and plugs to the receivers.

(7) Remove both receivers from the Mountings
FT-162.

(8) Disconnect the spare battery cord from table
by removing plug at battery box and at d-
receptacle under table.

(9) Remove the transmitter power cord from a-c
receptacle at right hand side of table.

(10) Remove the transmitter control cord and the
operating control cord located at rear of
Speech Amplifier BC-614-(*).

(11) Open cover of Junction Box JB-49-(*) or JB-
69-A.

(12) Disconnect and tape up the a-c terminals.

(13) Disconnect and tape up the control terminals.

(14) Disconnect and tape up the d-c terminals.

(15) Remove the electric heater.

(16) Unclasp the 4 trunk clasps holding Speech
Amplifier BC-614-(*) to mounting base.

(17) Disconnect all plugs and connectors from mi-
crophones or key, from front of speech am-
plifier.

(18) Pull out table drawer to provide clearance.

(19) Remove Speech Amplifier BC-614-(*) from
mounting base.

(20) Close table drawer.

(21) Remove both Telephones EE-8-(*) from their
compartments.

(22) Table should now be light enough and free to
move, but first make certain nothing will inter-
fere with its removal.

(23) Move table along wall of truck toward the
rear for about three or four inches or enough
to clear the floor mounting bolts.

(24) Now mave table over toward the center aisle
of the truck.

(25) Tilt the table over, slightly sidewise, enough
to clear the roof at the rear of the truck with-
out striking lighting fixtures, and pass table
outward before lowering.

e. Remove Radio Transmitter BC-610-(*). (Re-
quires four men.)

(1) Remove Chest CH-88 as noted in paragraph
16 b.

(2) Remove Chest CH-89 as noted in paragraph
16 c.

(3) Disconnect the transmitter power cord from
rear outlet of the transmitter.

(4) Disconnect the transmitter control cord from
the octal socket at the rear of the transmitter.

(5) Disconnect antenna lead from Antenna Tuning
Unit BC-729-(*).

(6) Disconnect r-f feeder from the transmitter to
the antenna tuning unit.

(7) Disconnect all ground wires from the trans-
mitter and the antenna tuning unit.

(8) Remove wing nuts holding the antenna tuning
unit to top of transmitter.

(9) Remove Antenna Tuning Unit BC-729-(*)
from top of transmitter.

(10) Unscrew the long wrench nuts holding cradle
of the transmitter to the floor of the truck.

(11) Move transmitter with its cradle directly to-
ward right wall, to center of truck.

(12) Remove the 4 large wing head bolts holding
transmitter in its cradle.

(13) Grasp the 4 handles, lift transmitter directly
out of cradle and place on floor.

(14) Move the transmitter around into the center
aisle and toward the rear of the truck.

(15) It will now be necessary to have three of the
men on the ground ready to assist in lowering
the transmitter from floor of truck to ground.

(16) Grasp the 4 handles firmly, lower directly to
ground.

(17) Cradle now can be removed from truck if
desired.
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17. Procedure In Case Of Equipment
Failure.

Caution: Do not change fuses or make repairs
with the high voltage on, for under this condition
a potential of 2000 to 2500 volts d-c is present
on all three decks of the transmitter.

a. Failure of this equipment to operate properly will
usually be found to result from the following:

- (1) Improperly connected power cable between the
power unit and the truck.

(2) Worn, broken, or disconnected cords or plugs.
(3) Defective fuses.
(4) Burned relay contacts due to overloads.
(5) Wires broken from excessive vibration.
(6) Defective tubes.
(7) Inactive (dirty or cracked) crystal.
b. When failure is encountered check the above items

before initiating a detailed examination of the com-
ponent parts of the system.

c. Check fuses at an early stage in shooting trouble.

SIGNAL CORPS

Do not continue to burn out fuses before looking
elsewhere to determine the basic source of trouble.
(Insertion of an electric lamp in place of a fuse will
often prove helpful in tracing source of difficulty if
fuses continue to burn out.)

18. Locating Trouble.

There is no substitute for patience, common sense
and thoroughness in overcoming any trouble-shoot-
ing problem. In general, the first step is to locate
the region where the trouble exists, such as Power
Unit PE-95-(*), Operators Table MC-269, Radio
Transmitter BC-610-(*), Speech Amplifier BC-
614-(*), etc. Next, determine the circuit at fault
within this region; and finally by painstaking use
of a test meter, a logical process of elimination will
lead to the component part causing the trouble. (In
an emergency, if no test meter is available, one can
be improvised by disconnecting a meter from the
equipment.) The following symptoms and causes
may assist in localizing a possible source of trou-
ble in Radio Set SCR-299-(*):

SYMPTOM

a. Power Unit PE-95-(*) refuses to start when the
START button is pushed on Control Box BC-
731-(*) or Switch SW-199-A.

b. No filament voltage in Radio Transmitter BC-
610-(*).

c. No excitation indicated on P.A. GRID CUR-
RENT meter of Radio Transmitter BC-610-(*).

d. No final amplifier plate current indicated on the
P.A. PLATE meter of Radio Transmitter BC-610-
(*). (Assuming that the necessary P.A. grid cur-
rent is present.)

LIKELY CAUSE

(1) START and STOP leads interchanged or discon-
nected either at the junction box or in the trailer
terminal board.

(2) Discharged battery in the power unit might operate
the relay but refuse to turn over the engine.

(1) One or all fuses FS,, FS,, FS, and FSs are burned
out.

(2) Defective FILAMENT POWER switch.

(3) Defective filament resistor, R,,.

(4) Damaged power cord or poor plug contacts.

(5) V., V., and V,, are not in their sockets.

(1) Tuning unit improperly installed or missing.

(2) BAND SWITCH not set to proper channel.

(3) M.O.-XTAL switch on coil box in wrong position.

(4) Failure in keying circuits in operators’ table MC-
269.

(5) Fuse FS, burned out. 4

(6) Omission of or defective tubes on exciter deck.

(7) Open r-f choke, CH,.

(8) EXCITER PLATE POWER switch not turned

- on for tune-up purposes.

(9) Tuning unit not properly tuned.

(1) “Reset” necessary on overload relay.

(2) Fuse FS; burned out.

(3) Interlock switches are not all closed due to faulty
closing of door if back screen has not been removed.

(4) Short circuit in high voltage circuit continually trip-
ping out the overload relay.
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SYMPTOM

e. Excessive power amplifier plate current indicated
on the P.A. PLATE meter of Radio Transmitter
BC-610-(*).

f. Plate voltage of Radio Transmitter BC-610-(*)
final amplifier remains on after being switched off.

& Excessive modulator plate current indicated on
MOD. PLATE meter of Radio Transmitter BC-
610-(*).

h. No antenna current indicated on ANTENNA
CURRENT meter of Antenna Tuning Unit BC-
729-(*).

1. Receiver disabling circuits fail to operate.

Jj+ Microphone “push-to-talk” switch fails to operate.

LIKELY CAUSE

(5) Poor or no cable connection with Speech Amplifier
BC-614-(*). ‘

(6) Defective rectifier tubes (VT'46-A) or inoperative
due to extreme cold.

(7) Missing output coil unit, L,. It may be improperly
installed on jack bar.

(8) V4 and V, plate caps removed.

(9) 600 watt heater element used for tuning up on low
power is defective or missing. (See R,,.) ~

(1) R-f choke, CHy,, is open.

(2) Improper tuning of output circuit i.e. wrong coil
unit, L,, failure to use vacuum capacitor C,, below
2.5 megacycles, etc.

(3) Too much antenna coupling.

(4) Grid cap on V,, is loose or removed.

(5) No bias voltage due to blown fuse, FS;, or defective
rectifier, V.

(6) Voltage breakdown between center tap of L, and
the coupling link.

(1) Relay RY,, has frozen during a severe overload.
(Caution: Leave plug out of socket PL, while
. working on this relay.)

(1) Fuse FS; blown.

(2) Improper adjustment of the bias voltage controlled
by the MODULATOR BIAS control on the front
panel.

(3) Acoustical feedback caused by GAIN control on
Speech Amplifier BC-614-(*) advanced too far.

(4) Grid caps of V, and V, are disconnected.

(5) Lack of bias voltage because of defective tube V,
or blown fuse F'S;. ’

(1) Incorrect control settings. (See tuning charts.)

(2) Sections of transmitting antenna missing.

(3) Coupling coil too loosely coupled to Ly in the an-,
tenna tuner.

(4) Grounding bonds disconnected.

(5) Vacuum capacitor is shorted out by the change
over switch if operating above 6 megacycles; or it is
not shorted out if operating below 6 megacycles.

(1) SEND-REC. switch on panel of Radio Receiver
BC-312-(*) or BC-342-(*) is at REC. instead of
SEND as it should be.

(2) The 12-volt battery not connected to Table MC-
269, (when operating without the power unit).

(3) Worn or defective cables on Table MC-269.

(1) The 12-volt battery not connected to Table MC-
269 (when operating from commercial a-c supply).

(2) Poor or broken microphone connection to Speech
Amplifier BC-614-(*).

' (3) Faulty switch inside the microphone.
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19. Normal Voltage Readings.

20.

b.

C.

21.

The Tube Socket Layout Diagrams Showing Vol-
tages (Figures 69 and 70), Section V, are fur-
nished for the information and guidance of servic-
ing personnel. The values are approximate and will
vary slightly with different units and different
measuring equipment. The voltage readings repre-
sent those to be found in normal operation. The
use of these data, combined with a logical circuit
analysis, will usually disclose the source of trouble.
(See also paragraph 25, Table of Continuity Checks
for Cables and Terminal Boards, and paragraph
26, Table of Data for Checking Transformers,
Chokes and Inductors.)

Cleaning Crystals.
Crystals are mechanically fragile, consequently
holders should not be opened for cleaning or in-
spection unless absolutely certain that crystal is in-
operative.
Use extreme care in handling crystal.
When cleaning is necessary, proceed as follows:
(1) Remove cover screws and cover.
(2) Remove crystal and electrodes.
(3) Carefully holding by edges, separately wash
crystal and electrodes, using either —
(a) carbon tetrachloride, or ‘

(b) soap and water with a thorough final
rinsing in clear water.

(4) Dry with a clean lintless cloth.

(5) Reassemble crystal and electrodes in holder,
still holding by edges.

(6) Replace cover plate.

Access To Components.

For access to the various transmitter decks when

servicing outside of truck.

(1) Disconnect the pair of leads connected to TS,
on the exciter deck.

(2) Unscrew four wing bolts holding the cover
down and lift straight up to remove.

(3) Remove seven wing bolts holding the back
cover,

(4) Remove all tubes for safe keeping.

(5) Lay the transmitter on its right side (side op-
posite feed-through insulators) to gain access
to the bottoms of the exciter chassis, modula-
tor chassis and power supply chassis.

. For extensive work on the radio frequency stages:

(1) Disconnect four wires which are tied into a
small cable from the terminal strip, TS;, on
the exciter chassis apron.

22.

SIGNAL CORPS

(2) Disconnect both leads from the P.A. PLATE
meter, M;.

(3) Disconnect the twisted pair feeding the coil
on the antenna change-over relay, RY,.

(4) Disconnect the black heavy high tension lead
from the final tank capacitor mounting strip.

(5) Remove two plugs, PL, , and PL,, from their
sockets, PL, and PL,.

(6) Remove fourteen screws and nuts which tie
the upper lip of the modulator deck to the
lower lip of the r-f deck.

(7) Lift the r-f deck from the remaining units.

. For access to the wiring on Table MC-269.

(1) Remove five round head machine screws from
the back cover plate of the wiring channel.

(2) ‘Loosen the wood screw holding the cross brace
to the center leg.

(3) Slide the back plate of the wiring channel in
either direction to remove it.

Neutralization. :

Radio Transmitter BC-610-(*) has been adjusted
for neutralization and will not require adjustment
in the field, unless the neutralizing capacitor C,q
had been tampered with. If this is the case, re-
adjust as follows:

. Install Tuning Unit TU-52 and associated coil unit.

. Disconnect from transmitter output terminals the

two leads to the antenna tuning unit.

. Set FILAMENT POWER switch at ON.

Note: In this operation high voltage plate power
is not applied, so the transmitter control switch on
the speech amplifier must be left at TRANS. OFF;
the PLATE, POWER switch on the transmitter
is set at OFF.

. Set P.A. GRID-INT. AMP. GRID switch to

P.A. GRID.

. Set EXCITER PLATE POWER switch to ON.

Adjust controls of the tuning unit to resonance at
some frequency near the high frequency end of the
range.

. Adjust PLATE TUNING wheel slowly through

resonance. (If neutralization is faulty, resonance
will be indicated by a sharp dip in the reading of
the GRID CURRENT meter.)

. Adjust neutralizing capacitor C,, little by little,

checking after each adjustment, until rotating the
PLATE TUNING wheel through resonance causes
only a slight dip in the reading of the GRID CUR-
RENT meter. (When properly neutralized this
dip will not exceed 3 ma.)
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23. Modulation Limiter.

a. The modulation limiter in Speech Amplifier BC-
614-(*) has been properly set to provide a mini-
mum of 3 db compression at 100% modulation, and
no change in setting is recommended. Readjust-
ment should be made only in the event that the
MOD. LIMITER control definitely has been tam-
pered with; no adjustment in the field is recom-
mended unless an audio oscillator is available.

. If necessary, adjustment of the modulation limiter
control is accomplished as follows:

(1) See that the speech amplifier and the trans-
mitter are connected for operation but PLATE
POWER switch on transmitter is OFF and
the transmitter control switch is set to
TRANS. OFF.

(2) Set FILAMENT POWER switch at ON.
(3) Set CW SIDETONE switch at OFF.

(4) Remove metal plate covering the MOD.
LIMITER screw adjustment control.

(5) Turn this MOD. LIMITER control to the ex-
treme left.

(6) Set CW-PHONE switch of transmitter at
PHONE.

(7) Set transmitter control switch at ON and
make sure that the transmitter is completely
tuned for high power phone operation. Make
sure that the plate current of the modulator is
adjusted to 40 ma. with no modulation.

(8) Apply 400 cycles output of audio oscillator be-
tween ground and input terminal of either
microphone jack. Connections to DYNAMIC
MIC. 2 jack SO,,, for example, would be:
ground of audio oscillator to lower terminal
#1, and other lead to terminal #3.

(9) Adjust microphone gain control or audio oscil-
lator output control untii MOD. PLATE
meter reads 225 ma.

(10) Turn MOD. LIMITER screw adjustment
control to the right until MOD. PLATE
meter decreases to 160 ma. Set transmitter
control switch at OFF. The modulation
limiter has now been adjusted for normal
operation ; the metal plate should be put back
in place and firmly secured; the audio oscilla-
tor may be replaced by the microphone and
operation of the equipment resumed.

24, Use Of Triumph Model 333 Analyzer.

a. The Triumph Analyzer supplied with Radio Set

SCR-299-(*) can be used for the following pur-

poses:

(1) Voltage measurements (both direct and alter-
nating) from less than one volt to 3,000 volts.

(2) Continuity tests.

(3) Determining values -of resistors, zero to 10
megohms.

(4) Direct current measurements, from 0.1 milli-
ampere to 15 amperes.

. Directions for setting the analyzer will be found on

the chart in its cover.

. Resistance Measurements. — To test any resistor.

(1) Set the analyzer switches and make test prod
connections as indicated in the chart for the
range into which the resistor falls.

(2) Short the test prods and adjust the meter for
full scale deflection (ZERO OHMS) by use
of OHMS ADJUST knob.

(3) Now touch the test prods to the ends of the
resistor, at least one end of which should be
disconnected from the circuit.

(4) Read the ohms on the OHMS scale, and mul-
tiply that reading by the value indicated on the
OHMS range on the rotary selector switch.
Note: The OHMS adjustment must be made
every time the range switch is changed from
one range to another.

. Measuring Alternating and Direct Voltage. —

CAUTION: Whenever approximate voltage,
current, or DB level is not known, always begin
measurements with highest range to prevent dam-
aging the instrument by an overload.

(1) Refer to chart for correct settings of controls,
switches, jacks, and test prods before making
any measurements. .

(2) The DECIBEL calibration is for use across
500 ohm lines and loads. The scale is read
directly in db.

(3) The OUTPUT jacks are for measuring the
voltage or db level of any a-c or audio voltage.
Internal circuits are made through a .1 pf
isolating capacitor inside the instrument, and
in such cases alternating current or audio
superimposed on a d-c voltage may be read
without harm to the analyzer.

e. High Voltage Measurement. — CAUTION : It

is extremely dangerous to make this measure-

ment. The high voltage in Radio Transmitter

BC-610-(*) is lethal. Do not make this meas-

urement, except as a last resort, and then al-

ways arrange to have someone else present.

The recommended procedure for measuring

the high voltage is as follows:

(1) Insulate analyzer well above ground by placing
it on dry boards or other insulating material
at least one inch thick on Table MC-269.

(2) Set analyzer controls to proper positions for
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measuring 3000 volts D-C as indicated on
analyzer chart.

(3) Remove coil unit L.

(4) Place red (positive) test lead prod into center
jack of jack bar.

(5) Connect black (negative) test lead to any con-
venient ground on the transmitter frame.

(6) Open right-hand cover door (over tuning
boxes) to open its interlock switch. (This
switch will be used in step 13 to close the
circuit.)

(7) Fasten down the interlock switch at the left
hand cover door so its circuit is closed. !

+ (8) See that back screen is in place so its interlock
is closed.

(9) Arrange the red (positive) test prod and cord
so that it is extremely well insulated ; it should
be carefully supported free and clear from the
door and frame of the transmitter and any
components,

(10) STAND CLEAR OF THE RED (POSI-
TIVE) TEST LEAD AND SEE THAT
NEITHER YOU NOR OTHER PER-
SONNEL COME IN CONTACT WITH

IT WHEN VOLTAGE IS ON.

(11) Set PLATE POWER switch of transmitter
up, to ON.

(12) PUT YOUR LEFT HAND IN YOUR
POCKET.

(13) With your right hand, turn on the high volt-
age by pressing the interlock switch at the
right-hand cover door.

(14) Read the voltage indication on the analyzer
and release the interlock switch.

(15) Set PLATE POWER switch to OFF and re-
move fastening from left-hand cover interlock
when finished.

f. Internal Batteries. — The self-contained batteries

of the Triumph Analyzer consist of two 73-volt
“C” batteries (Burgess No. 5540 or equivalent),
and one 13-volt heavy duty No. 2 dry cell. These
may be replaced by removing the four screws from
the front panel. Remove the batteries by loosening
the screws holding the brackets which hold the bat-
teries in place. Be sure to observe the polarity
when replacing batteries. The 13-volt battery is
held in place by spring clamps. Be sure to cut out a
section of the battery paper cover to permit a good
connection to the zinc shell,

25. Table of Continuity Checks for Cables and Terminal Boafds.

Ref. Term or Switch Adjustments Where Measured Resistance
Part No. Lead No. When Measuring To Ohms
Power Supply Terminal TS, 1 Terminal “0” of Transformer T, 0
Board TS; 2 Terminal “2600” of Transformer T, 0
3 Terminal “2000” of Transformer T, O
4 Terminal “ST” of Transformer T, 0
5 Terminal “100” of Transformer T, 0
5 Terminal 7 of Terminal Strip TS, 0
6 The open contact on Relay RY, 700
8 Terminal “CT” of Transformer T, 50
9 Ground or chassis 0
Leads connecting to 1 Terminal 8 of Plug PL,,, 0
Power Supply Ter-
minal Board TS, 1 SW, at NORMAL  Terminal 7 of Plug PL,, 0
' 24BC*  SW,at CW Terminal 11 of Plug PL,, 0
20* SW, at CW. Fuses  Terminal 7 of Plug PL,, 0
FS, and FS; must be
in operating condition. :
3480+ SW, at PHONE Terminal 11 of Plug PL,, 0
Kiad SW, at PHONE. Terminal 7 of Plug PL,, 0

Fuses FS; and FSg
must be in operating

condition.

4 SWi; Closed (not Terminal 6 of Terminal Board T'S, 0

pressed)
* Applies only to models indicated.
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25. Table of Continuity Checks for Cables and Terminal Boards — Continued.

Part

Modulator Socket PL,

Modulator Socket PL»

Modulator Socket PL3

)

Modulator Socket PL,,

Modulator Plug Con-
nector PL; .y

Ref.
No.

PL,

PL,

Pls

PL,

PIQJ

* Applies only to models indicated.

Term or
Lead No.

5ABCH
SD‘
7ABCH
7D

8

9

7

8

9
10
124BC*

7ABC*
7D%
gABCH
8D*

10

11

leBCt

IZD‘

lDt

th
3D¥

7ABC#

7D¥

llABCt

10
11

12ABC$

12D¥

8AB‘
80‘
8Dt
9AB‘
gCDt
1042+
10+
llABt
llCDt

Switch Adjustments
When Measuring

SW, at PHONE
SW, at PHONE

Switch SW; closed.
Switch SW; closed.

Fuse FS, must be in
operating order

Fuses FS, and FS,
must be in operating
order

Switch SWz at CW
Switch SW, at CW

Where Measured
To

Terminal 12 of Plug PL,,
Terminal 2 of Plug PL,,
Terminal 12 of Plug PL,,
Terminal 8 of Plug PL, ,’
Terminal “4-” of Meter M,
Terminal 9 of Plug PL,,

Any convenient ground point
Terminal 2 on Socket PL,;

To Terminal 11 on Socket PL,
Terminal “CT” of Transformer T,
Terminal 10 on Socket PL,

Terminal 8 on Socket PL,
Terminal 4 on Socket PL,
Terminal 9 on Socket PL,
Terminal 5 on Socket PL,
Terminal 4 on Socket PL,
Tap on Resistor Ry,

Terminal 12 on Socket PL,
Terminal 8 on Socket PL,

Terminal 1 on Socket PL,
Terminal 6 on Socket PL,,
One side of the a-c line at Socket PL,
One side of the a-c line at Socket PL,

One side of the a-c line at Socket PL,
One side of the a-c line at Socket PL,

Terminal 8 of Socket PL,
Terminal “CT” of 500-0-500 wind-
ing of Transformer T,

Terminal “F” of Transformer T,
Terminal 4 of Socket PL,
Terminal 9 of Socket PLg
Terminal 5 of Socket PLg

Any convenient ground point

Terminal 2 of Terminal Board TS,
Terminal 3 of Terminal Board TS,
Terminal 3 of Terminal Board TS,
Terminal 3 of Terminal Board TS,
Terminal 4 of Terminal Board TS,
Terminal 5 of Terminal Board TS,
Terminal 6 of Terminal Board TS,
Terminal 4 of Terminal Board T'S;
Terminal § of Terminal Board TS,

25

Resistance

Ohms

[ =NeNoNoNo)

DN OOOOOO [ S @) [eoNe]
R°8 g

335

[Nl NoNoNoNoNoNoNe)
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25. Table of Continuity Checks for Cables and Terminal Boards — Continued.

Part

Modulator Plug Con-
nector PL,,

Modulator Plug Con-
nector PL,,

Modulator Plug Con-
nector PL,,

Modulator Socket Con-
nector PL;

Exciter Terminal
Board TS,

Ref.
No.

Ploa

PLsa

PL,,

PL;

TS,

* Applies only to models indicated.

90

Term or
‘Lead No.
7AB#
7CD%
8B+
gCD*
10
11
12

lD‘

3D‘

4D¥
SD‘

7ABC#
8ABC‘

QABCH
10

11

12

lABCt

lDt
3ABC‘

3Dt

> w N
w -nu--ﬁ

=,
N

- O 00 N
gO | ®

100

Switch' Adjustments
When Measuring

Fuse FSs must be in
operating order.

Fuse FS, must be in
operating order.
Switch SW, at ON.
Switch SW,, closed.
Fuses FS, and FS,
must be in operating
order.

Switch SW, at ON.

Switch SW, at ON

Switch SW, at ON

Fuses FS,, FS, and
FS, in operating
condition

Tubes V4, V,, and
V,; must be in their
sockets

Switches SW,,, SW,,
and SWj; closed
Switches SW,,, SW,,
and SWM CIOSCd

Where Measured
To

Terminal 6 of Terminal Board TS,
Terminal 7 of Terminal Board TS,
Terminal 7 of Terminal Board TS,
Terminal 8 of Terminal Board TS,
Terminal 10 of Terminal Board T'S,
Terminal 9 of Terminal Board TS,
Terminal 11 of Terminal Board TS,

Terminal 5 of Plug PLg,

Terminal 6 of Plug PLs,

Terminal 6 of Terminal Strip TSs
Terminal 7 of Plug PLj3,

Terminal 10 of Plug PL3,
Terminal 4 of Terminal Strip T'Sg
Terminal 5 of Terminal Strip TSs

Variable arm of MODULATOR
BIAS control R,,

Variable arm of FILAMENT
VOLTAGE control R,

Variable arm of FILAMENT
VOLTAGE control R,,

One side of the a-c line at Socket PL,

Terminal 1 of Socket PL,
Terminal 10 at Socket PL,
Terminal 6 at Socket PL,
Terminal 7 of Socket PL,
Any convenient ground point

Any convenient ground point
Terminal 8 at tube socket of Tube Vg
Terminal 2 or 3 at tube socket of
Tube Vlz

Terminal 3 or 2 at tube socket of
Tube V12

Terminal 1 at Terminal Board TS,
Terminal 2 at Terminal Board TS,
Terminal “100” of Transformer T,

Terminal “ST” of Transformer T,
Terminal 4 at Terminal Board TS,
Terminal 6 at Terminal Board TS,
Terminal 11 at Terminal Board TS,

Terminal 11 at Terminal Board TS,

Resistance
Ohms

©O OO0 O0OO0OO0OO0OO0C

o

o 80 OCWOOO o o

[=NeNelo]

[=NeoNeNa]

o
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25. Table of Continuity Checks for Cables and Terminal Boards — Continued.

Ref.
No.

TS,

Part

Exciter Terminal
Board TS,

Leads Connecting to TS,
Exciter Terminal

Board TS,

Exciter chassis
tuning unit sockets
PL;, PLg and PLy

PL,, PL,
and PL,

Term or

Lead No.

AB* CD=»

2

3

4

11

12

“vri W N =

N O

10

11
12

5
6
7

8
10
11
12

3

4

10

11
12

+ Some early sets were marked OSCILLATOR.

* Applies only to models indicated.

Switch Adjustments
When Measuring

Switch SWy at INT.
AMP. GRID

Switch SW, at P. A.
GRID

Switch SW, at INT.
AMP. GRID

Switch SWy at BUF-
FER-DOUBLER }

" Switch SW, at IN-

TERMEDIATE
AMPLIFIER

Switches SW,, ,,
SWiiz2 SWis,
SW,,,and SW,, ; are
in No. 1 position for
the following checks on
PL,, PL, and PL,

Where Measured Resistance
To Ohms
Terminal “F” of tube socket of
Tube Vm 0
Terminal “F” of tube socket of
Tube Vu; 0
Terminal “4- of Meter M, 0
Grid connection of Tube V¢ 1000

Terminal 3 of tube socket of Tube
VyorV, 70
Terminal “CT” of 5 volt 3 amp.

winding on Transformer T, 125
Terminal 4 of tube socket of Tube Vy 50,000
Terminal 2 of tube socket of Tube

VeorV, 20,000
Ungrounded filament terminal of

Tubes Vs, Vo, Vlo, and Vn 0
Any convenient ground point 0
Terminal “+” of Meter M, 0
A terminal of Meter M, 0
Other terminal of Meter M, 0
Terminal “—" of Meter M, 0
Terminal “+" of Meter M, 0
Terminal “—" of Meter M, 0
Terminal “+4” of Meter M, 0
Terminal “—"" of Meter M, 0
Terminal “—" of Meter M, 0
“Hot” lead on lamp socket 0
Any convenient ground point 0

Terminal 5 at tube socket of Tube Vg 0O

Any convenient ground point 0
Terminal 4 at tube socket of Tube Vy 80,000
Terminal on Capacitor C, opposite

to connection from this capacitor to

the cathode of Tube Vg 0
Terminal 4 at tube socket of Tube Vy 50,000
Terminal 4 at tube socket of Tube Vo 70,000
Terminal 6 at Socket PL,, PL; and

PL, 20
Terminal 3 at tube socket of Tube Vo 0
Any convenient ground point 0
Terminal 10 at T'erminal Board TS, 20
Plate caps of Tubes V9 and Vy; 0
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25. Table of Continuity Checks for Cables and Terminal Boards — Continued.

Ref.
No.

SOlOl

Part
Speech Amplifier
BC-614-(*) Low Level
Mic. Socket SO,,,

Speech Amplifier
BC-614-(*) Receiver
Sidetone Socket SO,,,

SOi0

Speech Amplifier
BC-614-(*) Receiver
Control Socket SO, o,

S0,0s

Speech Amplifier
BC-614-(*) Transmitter
Control Socket SOy0¢

SOIOG

Table MC-269-(*)
Socket for
Receiver BC-312

SOz01

* Applies only to models indicated.

92

Term or

Lead No.
1

ZABCt

2
3

3Dt

4‘30‘

4Dt

7Dt

L2 V)

Switch Adjustments
When Measuring

Switch SW,,, at
TRANS. ON

Switch SW,8 at ON
BC-342

Switch SVVN’IB at ON
BC-312

Switch SW,,, at RE-
CEIVERS TO EE-8
Switch SW,,; at
AUTO. Hold Relay
RY,,, closed.

Switch SW,,, at
AUTO. Hold Relay
RY,,, closed

Switch SW,,, at
AUTO. Hold Relay
RY,,, closed

Switch SW,,; at
NORMAL

Switch SW,,, at
TRANS. ON
Switch SW,,, at
TRANS. ON
Switch SW,,, at
AUTO. Hold Relay
RY,,, closed

Switch SW,, at
TRANS. ON
Hold Relay RY,,,
closed.

Where Measured
To

Any convenient ground point
Any convenient ground point

Terminal 6 at Socket SO,

Terminal 2 at socket of Tube Vjo1

~ Any convenient ground point

Any convenient ground point
Any convenient ground point
Terminal 5 at Socket SO,

Any convenient ground point

Any convenient ground point

Any convenient ground point
Terminal 6 at Socket SO,

Terminal 4 at Socket SO103

Terminal 2 at Socket SOj04
Terminal 6 at Socket SOj03

Terminal 4 at Socket SO,

Terminal 6 at Socket SO, 4,

Terminal 4 at Socket SO104
Any convenient ground point

Terminal 1 at Socket SOyo4
Terminal 7 at Socket SO,,,
Any convenient ground point

Terminal “—12V” at Terminal
Board TS,,,

Terminal 8 at Socket SO,,,
Any convenient ground point
Terminal “+4-12V”’ at Terminal
Board T'S,,,

200
500,000

143048+
7500¢P*
143043+
7500°0*

16

16
35

oo
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25. Table of Continuity Checks for Cables and Terminal Boards — Continued.

Ref.
Part No.
Table MC'269-(*) SOz02
Socket for external
battery connection

Table MC-269-(*) SOg0s3
Socket SO,,,

Table MC-269-(*) SOz04
Socket for operating
control cord to BC-614

Table MC-269-(*) SO205
Socket SO,q5

Term or
Lead No.

Copper
terminal in
either out-
let
Remaining
two term-
inals in
each out-
let

Either
terminal
of both
outlets

1
2
3Dt

4ABCt

4D‘

Either
terminal

. of both

Table MC-269-(*) SO206
Socket for Receiver

BC-342-(*)

Table MC-269-(*) SO207
Socket SO,,;

* Applies only to models indicated.

outletsABC*

Either
terminal
of both
outletsP*

1
3

Either
terminal
of both
outletsABC*
Either
terminal
of both
outletsP*

Switch Adjustments
When Measuring

Fuse FS,,, must be in
operating condition

Fuse FS,,, must be in
operating condition

Fuse FS,,, must be in
operating condition

Fuse FS,,, must be in
operating condition

Fuse FS,,, must be in

- operating condition

Where Measured Resistance

To Ohms
Terminal “—+12V"” at Terminal
Board T'S,,, 0
Terminal “—12V” at Terminal
Board TS,,, 0
Either AC terminal at Terminal
Board T'S,,, 0
Any convenient ground point 0
Terminal 2 at Socket SO,,, 0
Ungrounded terminal of the EE-8
line terminals at Junction Box ]JB-
69-A 0
Ungrounded side of the Keys J-37
(or J-44) and the ungrounded ter-
minal of the EE-8 line connection at
Junction Box JB-49-(*) 0
Ungrounded side of the Keys J-37 0
Ungrounded lead connected to Tele-
phone EE-8 for truck use only 0
Terminal “+412V"” at Terminal
Board TS,,, 0
Either AC terminal at Terminal .
Board TS,,, 0
Either AC terminal at Terminal
Board TS,,, 0
Terminal “—12V" at Terminal
Board TS,,, 0
Any convenient ground point 0
Either AC terminal at Terminal
Board TS,,, 0
Either AC terminal at Terminal
Board TS,,, 0
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25. Table of Continuity Checks for Cables and Terminal Boards — Continued.

Part

Table MC-269-(*)

Socket 80203

Table MC-269-(*)

Socket SO,,,

Table MC-269-(*)

terminal board in

Junction Box JB-49-(*)

or JB-69-A

Plug PL,,, on cable
to phone and speaker

control panel

* Applies only to models indicated.
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Term or
Lead No.

SO40s Either

terminal

Either
terminal

GNDAB*

G NDABC‘

START™*

STOPP*

1

2ABC¢

ZDt

3ABC‘

3D‘

3Dt

Switch Adjustments
When Measuring

Fuse FS,,; must be in
operating condition

Fuse FS,,, must be in
operating condition

Push the START but-
ton of Switch SW,
Push the STOP but-
ton of Switch SWy,
Push the START but-
ton of Switch SWyp;
Push the STOP but-
ton of Switch SWy,

Switch SW,,, at
NORMAL
Switch SW,, at
TRANSPOSE

Switch SW,,, at
NORMAL
Switch SW,,, at
TRANSPOSE
Switch SW,,, at
BC-342

Switch SW,,, at
BC-312

Switch SW,, at
NORMAL
Switch SW,,, at
TRANSPOSE
Switch SW,,, at
NORMAL
Switch SW,,, at
TRANSPOSE

Where Measured Resistance
To Ohms

Either AC terminal at Terminal
Board TS,,, 0
Either AC terminal at Terminal
Board TS,,, 0
Terminal START at Terminal
Board TS,,, 0
Terminal STOP at Terminal
Board TS,,, 0
Any convenient ground point 0
Any convenient ground point 0
Any convenient ground point 0
Tip of BC-342 phone plug PL, 0
Tip of BC-342 speaker 2nd audio
plug PL,,, 5000
Terminal 6 at Plug PL,,, 5000
Tip contacts of Jacks J,es and J,o, -0
Tip contacts of Jacks J,,, and J,, 0
Tip of BC-312 phone plug PL,,, 0
Tip of speaker 2nd audio plug PL,,, 5000
Terminal 5 at Plug PL,,, 5000
Tip contacts of Jacks J,,, and J o, 0
Tip contacts of Jacks J,os and J,o, 0
Tip of speaker 2nd audio plug PL,,, O
Tip of speaker 2nd audio plug PL,,; O
Tip of Speaker Plug PL,,, 0
Tip of Speaker Plug PL,,, 0
Tip of Speaker Plug PL,., 0
Tip of Speaker Plug PL,,, 0
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26. Table of Data for Checking Transformers, Chokes and Inductors.

Note: Resistances less than 1 ohm are given as zero.

a. Radio Transmitter BC-610-(*) and Antenna Tuning Unit BC-729-(*). —

All measurements are made with windings disconnected from associated circuit.

Component

R-F Choke

R-F Choke

R-F Choke

R-F Choke

R-F Choke

R-F Choke

R-F Choke

R-F Choke

R-F Choke

R-F Choke

Filter Choke

Filter Choke

Filter Choke

Filter Choke

Ant. Coupling Coil

Ant. Loading Coil

Final Amplifier Plate Coils
2.0-3.4 MC. Range
3.4-44 MC. Range
4.4-5.7 MC. Range
5.7-8.0 MC. Range

Master Osc. Grid Coil
Master Osc. Grid Coil
Master Osc. Grid Coil
Master Osc. Grid Coil
Master Osc. Grid Coil
Master Osc. Grid Coil
Crystal Osc..Cathode Coil
Crystal Osc. Cathode Coil
Crystal Osc. Cathode Coil
Crystal Osc. Cathode Coil
Crystal Osc. Cathode Coil
Crystal Osc. Cathode Coil
Buffer-Doub'er Plate Coil
Buffer-Doubler Plate Coil
Buffer-Doubler Plate Coil
Buffer-Doubler Plate Coil
Buffer-Doubler Plate Coil
Buffer-Doubler Plate Coil

Intermediate Amp. Plate Colil
Intermediate Amp. Plate Coil
Intermediate Amp. Plate Coil
Intermediate Amp. Plate Coil
Intermediate Amp. Plate Coil
Intermediate Amp. Plate Coil

* SCR-299-C and SCR-299-D

** SCR-299-A and SCR-299-B

Circuit
Symbol

CH,
CH,
CH,
CH,
CH,
CH,
CH,
CH,
CH,
CH,,

Tuning Unit* Tuning Box**
Ly (TU-47) or (A)
Ly (TU-48) or (B)
Lo (TU-49) or (C)
Lu (TU-SO) or (D)
Liz (TU-51) or (E)
Liz (TU-52) or (F)
Lie (TU-47) or (A)
Li; (TU-48) or (B)
Iie (TU-49) or (C)
Liz (TU-50) or (D)
Lis (TU-51) or (E)
Lis (TU-52) or (F)
Lao (TU-47) or (A)
Lay (TU-48) or (B)
Loe (TU-49) or (C)
Lga (TU-SO) or (D)
Los (TU-51) or (E)
Los (TU-52) or (F)
Lo (TU-47) or (A)
Loz (TU-48) or (B)
Log (TU-49) or (C)
Lss (TU-50) or (D)
Lio (TU-51) or (E)
L31 (TU-SZ) or (F)

Windings or
Terminals

D-C Inductance
Resistance (Microhenries)
(Ohms)

20 1000
20 1000
20 1000
25 2500
20 1000
20 1000
20 1000
20 1000
42 10000
8.5 2500
125 6x10°
125 6x10°
125 6x10°
68 11x10¢
6

100

S1.5
31.5
17.3
10.0

96.0
55.5
41.0
214
14.1
81
28.8
12.0
9.2
66.0
228
180
36.3
30.8
20.6
12.6
8.6
5.66
36.3
30.8
206
12,6
8.6
5.66
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26. Table of Data for Checking Transformers, Chokes and Inductors — Continued.

Component

Power Transformer

Filament Transformer

Filament Transformer

Power Transformer

Power Transformer

Power Transformer

Audio Transformer

Audio Transformer

Modulation Transformer

Relay Winding
Relay Winding
Relay Winding
Relay Winding
Relay Winding

b. Speech Amplifier BC-614-(*). —

Audio Transformer

Audio Transformer

Power Transformer

Audio Transformer

Filter Choke
Relay Winding

96

Circuit

Symbol

T,

RY,
RY,
RY,
RY,
RY,

TlOl

T102

TIOS

TIO(

CH,
RYn

Windings or
Terminals

117 volt primary

2.5 V. at 5.0 A. secondary
5.0 V. at 3.0 A. secondary
500-0-500 secondary

117 V. primary

100 V. primary

2.5 V. at 10 A. secondary
105 volt primary

5 V. at 16 A. secondary
100 V. primary

5 V. at 10.5 A. secondary
6.3 V. at 3.5 A. secondary
5 V. at 3 A. secondary
115 V. primary
435-0-435 secondary
2000 V. primary tap

2600 V. primary tap
Total secondary

500 line primary

“G” to “G” secondary
“G” to “CT” secondary
“P” to “P” primary

“P” to “CT” primary
“G” to “G” secondary
“G” to “CT” secondary
“P” to “P” primary

“P” to “B” primary

“P” to “B plus” secondary

1to2

3 to4

1to3
2to3orlto2
4tos

115 V. primary

6.3 V. at 2 A. secondary
5 V. at 2 A. secondary
250-0-250 secondary
2t03

8to5

-8to7 o0or6toh

D-C Inductance
Resistance (Microhenries)

(Ohms)

1.5
0

0
110
11
10

codumooounowo

140

35
950
475
200
100
170

85
300
150
120
425
700
250
480

11
13.5

330
35

16

800

2150
5000
2500

700 29
200
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SECTION V—SUPPLEMENTARY DATA

28. Chart of Performance Characteristics.

Meter” Switch Normal Limits
Description Indicating Meter Position Maximum  Minimum
Line Voltage (a-c) 115v 125 v 105 v
Filament Voltage FIL. VOLTAGE 50v 53v 49v
Buffer-Doubler Plate Current EXCITATION BUFFER-
PLATE DOUBLER 35 ma 25 ma
Intermediate Amplifier Grid
Current GRID CURRENT INT.AMP.GRID 3 ma 8 ma 2ma
Intermediate Amplifier Plate EXCITATION INTERMEDIATE
Current PLATE AMPLIFIER 150 ma 175 ma
P. A. Grid Current (PLATE ,
POWER OFF) GRID CURRENT P. A. GRID 75-100 ma 60 ma
P. A. Grid Current (PLATE
POWER ON) GRID CURRENT P.A.GRID ° 65- 80 ma 50 ma
P. A. Plate Current (PHONE) P. A. PLATE 250 ma 260 ma 200 ma
P. A. Plate Current (CW) P. A. PLATE 290 ma 300 ma 200 ma
Mod. Plate Current (no mod.) MOD. PLATLE 40 ma 50 ma 35 ma
Mod. Plate Current (1009
mod.) MOD. PLATE 200 ma
Power Output (voice) 320 watts 210 watts
Power Output (cw) 500 watts 325 watts
Input Level to BC-614-(*) 46 dD below 40 db below
(max. gain) for 100% mod. 1.73 v 173 v
Hum Level , 40 db below 35 db below
1009 mod. 100% mod.
29. Table of Tuning Components.
Tuning Unit * Tuning Box ** Frequency Range
TU-47 A 20 to2.5 megacycles
TU-48 B 2.5 to 3.2 megacycles
TU-49 C 3.2 to4.0 megacycles
TU-50 D 4.0 to50 megacycles
TU-51 E 5.0 to 6.35 megacycles
TU-52 F 6.35to 8.0 megacycles

Coil Unit*  Tank Coil **

C-387 51A438 (with Vacuum Capacitor CA-423) 2.0 to 2.55 megacycles
C-387 51A438 2.55to 3.4 megacycles
C-388 51A439 34 to4.4 megacycles
C-389 51A440 4.4 to 5.7 megacycles
C-390 51A441 5.7 to 8.0 megacycles

* SCR-299-C and SCR-299-D
** SCR-299-A and SCR-299-B
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