This is a reproduction of a library book that was digitized
by Google as part of an ongoing effort to preserve the
information in books and make it universally accessible.

Google books

https://books.google.com



https://books.google.com/books?id=sJdHAQAAIAAJ

Digitized by Google






DEPARTMENT OF THE ARMY TECHNICAL MANUAL
TM 11-801

This manual supersedes TM 11-801, 18 Januar y 1943

AMPLIFIER GROUP
AN/FRA-2

DEPARTMENT OF THE ARMY NOVEMBER 1950

United States Government Printing Office
W ashington: 1950



t-H

DEPARTMENT OF THE ARMY
WasHingToN 25, D. C., 17 November 1950

TM 11-801 is published for the information and guidance of all concerned.
[AG 300.7 (24 Oct 49)]

By ORDER OF THE SECRETARY OF THE ARMY:

OFFICIAL : J. LAWTON COLLINS
EDWARD F. WITSELL Chief of Staff, United States Army |
Major General, USA |
The Adjutant General

DISTRIBUTION :

Tech Sv (2) except 11 (50) ; Arm & Sv Bd (1) ; AFF Bd (ea Sv Test Sec)
(1) ; AFF (5); OS Maj Comd (5) ; Base Comd (3) ; MDW (35); A (20);
CHQ (2); FC (2); Sch (2) except 11 (10) ; Gen Dep (2); Dep 11 (5);
Tng Div (2) ; PE (10), OSD (2) ; Lab 11 (2) ; 4th & 5th Ech Maint Shops
11 (2) ; Two (2) copies to each of the following T/O&E’s: 11-47; 11-107 ;
11-127; 11-587; 11-592; 11-597; SPECIAL DISTRIBUTION.

For explanation of distribution formula, see SR 310-90-1.



CONTENTS

CHAPTER. I.

Section 1.
II.

CHAPTER 2.

Section 1.
II.

I,

v,

V.

CHAPTER 3.

Section 1.
II.

1.

Iv.

V.

CHAPTER 4.

Section 1.
II.
1.

CHAPTER 6.

Section I
II.

APPENDIX |.
1.

INTRODUCTION.

General ... i et et
Description and data .............iiiiiiiiitiiiiiii i

OPERATING INSTRUCTIONS.

Installation of Amplifier Group AN/FRA-2 ............cciiiiiininn.
Controls and instruments .............ciiiiiuiiiiiiiiiiiiiiiieina.,
Opeﬁﬁon under usual conditions .......... ... i ittt
Operation under unusual conditions ............ ..ottt

Initial adjustments of equipment ........... ... ittt

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS.

Organizational tools and equipment .............c.ciiiiiieieinnnennnns
Preventive maintenance SErviCes .............ceeinureeeereeneoeeeannns
Lubrication .......coiiiiiiiiiiiiriii ittt i
Weatherproofing .........ciiiiiniiriiininieiiiitennennnneeeannannns

Trouble shooting at organizational maintenance level ..................

THEORY OF EQUIPMENT. ... ... ... ... . ... ... ... ... ... ... ... ....

FIELD MAINTENANCE INSTRUCTIONS.

Prerepair procedures ............ciiiiiiiiiiiiiiiiiitiiii i iieaaas
Trouble location ..........ciiuiiiiiiiiiiiiiii ittt iiiireineenn.

Repairs ... e e e e

SHIPMENT AND LIMITED STORAGE AND DEMOLITION TO PREVENT ENEMY USE.

Shipment and limited storage ..........c.ooiiitiiiiiiineeriiienianaans

Demolition of matériel to preventenemy use .............coevvennnunnn.

Paragraph
1- 2
3-14

15-22
23-24
25-27
28-31
32-33

34-35
36-37
38-39
40-41
42-45

46-54

55-57
58-63

69-70
71-72

.....

Page
1
I N

17
43
49
s1
53

55
55
56
58
58

62

72
74

& &

115
117
144

eon,,



RESCUE.

In case of electric shock, shut off the high voltage
at once and ground the circuits. If the high voltage
cannot be turned off without delay, free the victim
from contact with the live conductor as promptly as
possible. Avoid direct contact with either the live
conductor or the victim’s body. Use a dry board, dry
clothing, or other nonconductor to free the victim.
An ax may be used to cut the high-voltage wire. Use
extreme caution to avoid the resulting electric flash.

SYMPTOMS.

* @. Breathing stops abruptly in electric shock if
the current passes through the breathing center at
the base of the brain. If the shock has not been too
severe, the breath center recovers after a while and
normal breathing is resumed, provided that a suf-
ficient supply of air has been furnished meanwhile
by artificial respiration.

b. The victim is usually very white or blue. The
pulse is very weak or entirely absent and uncon-
sciousness is complete. Burns are usually present.
The victim’s body may become rigid or stiff in a
very few minutes. This condition is due to the action
of electricity and is not to be considered rigor mor-
tis. Artificial respiration must still be given, as sev-
cral such cases are reported to have recovered. The
ordinary and general tests for death should never
be accepted.

TREATMENT.

a. Start artificial respiration immediately. At the
same time send for a medical officer, if assistance is
available. Do not leave the victim unattended. Per-
form artificial respiration at the scene of the acci-
dent, unless the victim's or operator’s life is endan-
gered from such action. In this case only, remove
the victim to another location. but no farther than

18 necessary for safety. If the new location is more
than a few feet away, artificial respiration should
be given while the victim is being moved. If the
method of transportation prohibits the use of the
Shaeffer prone pressure method, other methods of
resuscitation may be used. Pressure may be exerted
on the front of the victim's diaphragm, or the direct
mouth-to-mouth method may be used. Artificial res-
piration, once started, must be continued, without
loss of rhythm. .

b. Lay the victim in a prone position, one arm
extended directly overhead, and the other arm bent
at the elbow so that the back of the hand supports
the head. The face should be turned away from the
bent elbow so that the nose and mouth are free for
breathing.

€. uUpen the victim's mouth and remove any for-
eign bodies, such as false teeth, chewing gum, or
tobacco. The mouth should remain open, with the
tongue extended. Do not permit the victim to draw
his tongue back into his mouth or throat.

d. If an assistant is available during resuscita-
tion, he should loosen any tight clothing to permit
free circulation of blood and to prevent restriction
of breathing. He should see that the victim is kept
warm, by applying blankets or other covering, or
by applying hot rocks or bricks wrapped in cloth or
paper to prevent injury to the victim. The assistant
should also be ever watchful to see that the victim
does not swallow his tongue. He should continually
wipe from the victim’s mouth any frothy mucus or
saliva that may collect and interfere with respira-
tion.

e. The resuscitating operator should straddle the
victim’s thighs, or one leg, in such manner that:

. (1) the operator’s arms and thighs will be ver-
tical while applying pressure on the small of the vic-
tim's back;

(2) the operator’'s fingers are in a natural po-
sition on the victim’s back with the little finger lying
on the last rib;

(3) the heels of the hands rest on either side
of the spine as far apart as convenient without ai-
lowing the hands to slip off the victim;

(4) the operator’'s elbows are straight and
locked.

f. The resuscitation procedure is as follows:

(1) Exert downward pressure, not exceeding
G0 pounds, for 1 second.

(2) Swing back, suddenly releasing pressure,
and sit on the heels.

(3) After 2 seconds rest, swing forward again,
positioning the hands exactly as before, and apply
pressure for another second.

g. The forward swing, positioning of the hands,
and the downward pressure should be accomplished
in one continuous motion, which requires 1 second.
The release and backward swing require 1 second.
The addition of the 2-second rest makes a total of 4
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A. CORRECT POSI-
TION. Operalor's elbovs
atraight and locked. Vie
tim's face turned away
[from bent elbow and resting
on back of hand.

8. FORWARD SWING
AND POSITIONINGOF
HANDS.  Little finger
rests on last rib.

€. DOWNWARD PRES-
SURE. Arms and thighs
rertical.

D. REST POSITION.
Operator releases pressure
suddenly, nrings ﬁd on
heels, and rests for 2
seconds.

seconds for a complete cycle. Until the operator is
thoroughly familiar with the correct cadence of the
cycle, he should count the seconds aloud, speaking
distinctly and counting evenly in thousands. Exam-
ple: one thousand and one, one thousand and two,
etc.

h. Artificial respiration should be continued until
the victim regains normal breathing or is pro-
nounced dead by a medical officer. Since it may be
necessary to continue resuscitation for several
hours, relief operators should be used if available.

RELIEVING OPERATOR.

The relief operator kneels beside the operator and
follows him through several complete cycles. When
the relief operator is sure he has the correct rhythm,
he places his hands on the operator’s hands without
applying pressure. This indicates that he is ready to
take over. On the backward swing, the operator
moves and the relief operator takes his position.
The relieved operator follows through several com-
plete cycles to be sure that the new operator has
the correct rhythm. He remains alert to take over
instantly if the new operator falters or hesitates on
the cycle.

STIMULANTS.
a. If an inhalant stimulant is used, such as aro-

matic spirits ot ammonia, the individual administer-
ing the stimulant should first test it himself to see
how close he can hold the inhalant to his own nos-
tril for comfortable breathing. Be sure that the in-
halant is not held any closer to the victim'’s nostrils,
and then for only 1 or 2 seconds every minute.

b. After the victim has regained consciousness,
he may be given hot coffee, hot tea, or a glass of
water containing % teaspoon of aromatic spirits of
ammonia. Do not give any liquids to an unconscious
victim.

CAUTIONS.

a. After the victim revives, keep him LYING
QUIETLY. Any injury a person may have received
may cause a condition of shock. Shock is present if
the victim is pale and has a cold sweat, his pulse is
weak and rapid, and his breathing is short and
gasping.

b. Keep the victim lying flat on his back, with
his head lower than the rest of his body and his
hips elevated. Be sure that there is no tight clothing
to restrict the free circulation of blood or hinder
natural breathing. Keep him warm and quiet.

€. A resuscitated victim must be watched care-
fully as he may suddenly stop breathing. Never
leave a resuscitated person alone until it is CER-
TAIN that he is fully conscious and breathing nor-'
mally.

TLI5338-E







WARNING
HIGH VOLTAGE

is used in the operation of this equipment.

DEATH ON CONTACT

may result if operating personnel fail to observe all safety precautions.

Voltages as high as 8,000 volts are used in the operation of this equipment.
These voltages are dangerous to life.

Do not change tubes or make adjustments inside this set with the high-voltage
supply on.

All hinged panels which can be opened by handles to give access to the inside of the
equipment are provided with interlocks to shut off the equipment when the panels
are opened. Panels screwed or bolted on do not have these interlocks. A few service
checks must be made inside the set with the high voltage on. When making these
checks, always have present another person capable of rendering first aid. Keep one
hand in your pocket while making high-voltage measurements. This precaution will
prevent your touching the electrical circuit with more than one part of the body at
one time.

Radio-frequency voltage as high as 4,500 volts may develop on the antenna of this
equipment group. Do not touch the antenna while the set is turned on.

-
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This manual supersedes TM 11-801, 18 January 1943

CHAPTER |
INTRODUCTION

Section |. GENERAL

l. Scope

a. This manual contains instructions for the in-
stallation, operation, maintenance, and repair of Am-
plifier Group AN/FRA-2. In addition to these in-
structions there are two appendixes covering a list of
references and an identification table of parts.

b. Official nomeiclature followed by (*) is used to
indicate all models of the item of equipment included
in this manual. Thus Power Amplifier BC-340-(*)
represents Power Amplifiers BC-340, BC-340-A.
-B, and -D through -I; Rectifier RA-22—(*) repre-
sents Rectifiers RA-22, RA-22-A, and -C through
-H; Water Cooling Unit RU-2-(*) represents
Water Cooling Units RU-2, RU-2-A, -B, and -C.

2. Forms and Records

The following standard forms will be used for re-
porting unsatisfactory conditions of matériel and
' equipment, or improper preservation, packaging,

packing, marking, loading, stowage, or handling
thereof :

a. DD Form 6, Report of Damaged or Improper
Shipment (Reports Control Symbols CS GLD-66
(Army), S and A-70-6 (Navy), and AF-MC-U2
(Air Force), will be filled out and forwarded as pre-
scribed in SR 745-45-5 (Army), NAV DEPT
SERIAL 85POO (Navy), and AFR 714 (Air
Force). ’

b. DA AGO Form 468, Unsatisfactory Equipment
Report (Reports Control Symbol CS GLD-247),
will be filled out and forwarded to the Office of the
Chief Signal Officer, as prescribed in SR 700-45-5.

c. AF Form 54, Unsatisfactory Report, will be
filled out and forwarded to Commanding General,
Air Matériel Command, Wright-Patterson Air Force
Base, Dayton, Ohio, as prescribed in SR 700—45-
5/AFR 65-26.

d. Use other forms and records as authorized.

Section . DESCRIPTION AND DATA

3. Purpose and Use

a. Amplifier Group AN/FRA-2 (fig. 1) is a
10-kw (kilowatt) r-f (radio-frequency) amplifier,
used to amplify a c-w (continuous-wave) or fre-
quency shift radidteletype signal over a continuous
frequency range of 4 mc (imegacycles) through 26.5
mc.

b. The equipment consists of the following major
components:

(1) Push-pull Power Amplifier BC-340-(*)
(fig. 2).

(2) Rectifier RA-22-(*) (fig. 3), which sup-
plies the high d-c (direct-current) voltage
to the amplifier tube plates.

(3) Water Cooling Unit RU-2-(*) (fig. 4),

which is a closed circuit type water circulat- ~

ing system.

(4) An installation kit (par. 11) to permit in-
stallation and interconnection of the units.

c. This equipment is intended for use as a fixed
field station.

4. Application of Equipment

a. Amplifier Group AN/FRA-2 is designed for
use in connection with c-w 1-kw Radio Transmitter
BC-339-(*)" as an_ exciter. The output of Power
Amplifier BC-340—(*) is the same as the output of
the Radio Transmitter BC-339-(*) exciter, except
that it is at a much higher power level.

b. A simplified block diagram of the over-all sys-
tem showing the relations between the various com-

1Radio Transmitter BC-339-(*) refers to the following models:
B(é—l?g. BC-339-A, -B. -C. -E. -F. -G. -H, - -L
ané -0.

. K. . - -

» ’



rigure Z. Power Amplificr BC=340-(*), front view.



Figure 3. Rectifier RA-22—(*), front view.



Figure 4. Water Cooling Unit RU-2-(*), front view.
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HIGH VOLTAGE LINE

| ——

600 OHM BALANCED
TRANSMISSION LINE

TO ANTENNA
RAOIO POWER ——> | WATER COOLING
RRE :_ ';le-l(E*? TRANSMITTER AMPLIFIER UNIT
BC-339-(%) BC'340’(*)'E RU-2-(%)
SOWER SOURCE | -
220 VOLT __"
50760 CYCLE
L THREE PHASE T™ 801-8
Figure 5. Amplifier Group AN/FRA-2, simplified block diagram.



ponents and their interconnections is given in figure
5. Note that the radio signal originates in Radio
Transmitter BC-339-(*) and is fed to Power Am-
plifier BC-340-(*) and then through a 600-ohm
balanced trai.smission line to the antenna. It is shown
that the power amplifier is supplied with high voltage
by Rectifier RA-22-(*) and is cooled by Water
Cooling Unit RU-2-(*). As shown in the block
diagram (fig. 5), the supply line for Radio Trans-
mitter BC-339-(*), Power Amplifier BC-340-(*),
Rectifier RA-22—(*), and Water Cooling Unit RU-
2—(*) is a 220-volt, 60-cycle, 3-phase supply. How-
ever, Power Amplifiers BC-340-D and —-F through
-I, Rectifiers RA-22-C and -E through -H, and
Water Cooling Units RU-2-A and -C are also de-
signed to operate from a 50-cycle, 3-phase, 220-volt

~supply.

5. Technical Characteristics
a. Power AMrLIFIER BC-340-(*).

Frequency range:
4 mc through 26.5 mc.

Exciter requirements:
R-f output of a radio transmitter producing from
400 watts up to 1 kw at any frequency
within the operating range of 4 mc through
26.5 mc.

Power output:
Delivers up to 10 kw to a transmission line with
a surge impedance of 600 ohms in keyed
telegraph service.

Signals:

Output is a c-w signal keyed at a rate of 300 words
per minute, 5 characters per word, Inter-
national Morse code. Frequency shift radio-
teletype having a frequency shift of 425
cycles either side of the mean carrier fre-

-+ quency.

Transmission line:
600 ohms balanced line =200 ohms.

Tube complement:
Power Amplifier BC-340, four tubes 846, r-f
power amplifiers. Power Amplifiers BC-
340-A, -B, and -C through -I, two Tubes
JAN-129B, r-f power amplifiers. Two
tubes JAN-872A, mercury-vapor grid bias
rectifiers.
Supply line requirements:
200-volt, 60-cycle, 3-phase, 95 percent power
factor. Power Amplifiers BC-340-D and

[
~F through -I are also capable of operating
from a 50-cycle source.

Line current distribution:

i With * With
key up I key down
Voltage .......... 230 volts ........ ! 226 volts

28.2 amperes ....
23.0 amneres ....
17.0 an.peres ....

71.0 amperes |
72.0 amperes
61.0 amperes

Current phase 1...
Current phase 2...
Current phase 3...

b. RECTIFIER RA-22-(*).

Supply line requirements:
220-volt, 60-cycle, 3-phase; fed through Power
Anmplifier BC-340-(*).
Rectifiers RA-22-C and -E through -H are
also capable of operating from a 50-cycle
source.

Basic circuit:
Three-phase, full-wave rectifier.

Operating characteristics:
Output voltage : irom 3,750 to 8.250 volts dc.
Operating current: up to 3.45 amperes dc.
Voltage regulation : 7.5 percent between full load
and no load.
Efficiency : 90 percent,

Tube complement :
Six Tubes JAN-872A, mercury-vapor, half-
wave rectifiers.

c. Water Cooring Unit RU-2-(*).
Supply line requirements: )
Water Cooling Units RU-2 and -B, 220-volt,
60-cycle, 3-phase.
Water Cooling Units RU-2-A and -C, 220-volt,
50/60-cvcle, 3-phase.
Cuolant:
Approximately 35 gallons of distilled water.
Maximum operating temperature :
45° C.
d. StrGE TANK.
Dimensions :
14.5-inch diameter, 30 inches long.
Capacity :
20 gallons.

Water level indicator: ,
Water Cooling Units RU-2, —-A, and -C, float
type dial.
Water Cooling Unit RU-2-B, glass tube direct
reading.



6. Table of Components

Dimensions
Req
Component No.
Height Width Depth | Volume Wcight
(in.) (in.) (in.) (cu ft) (b,
Power Amplifier BC-340-(*) (fig. 2)... ... ________.____ 1|83 . 42 60 122.5 2,370
Rectifier RA-22-(*) (ig. 3)- .- - ..._. 1|79 .. 54 39 95 3,105
Water Cooling Units RU-2, -A, and -B___.___ el 1|47 . 52 43 61 950
or .
Water Cooling Unit RU-2-C_________ ___________.____.__. 138 .. 46 54 54 850
Surge tank (fig. 6)- ... _ .. 1 145°0Dby30"lg | . ... _|-._..... 34 80
Installation kit_ .. ... 1 (See component | __ . ___ | . oo |cccocoo|oooooo.
listing in par. 11.)
Instruction book. .- ... 2 1. 3% T P 1

Note. This list is for general information only. See appropriate supply publications for information pertaining to requisition of spare parts.

WATER IN

WATER LEVEL
INDICATOR

Y,
Figure 6. Surge tank.

7. Packaging Data

a. When packaged for export shipment, the com-
ponents of Amplifier Group AN/FRA-2 are placed
in moistureproof, vaporproof containers and packed
in 19 wooden export crates. A breakdown view of a
typical component packed for export is shown in
figure 17.

Note. Items may be packaged in a manner different from
that shown, depending on supply channel.

b

The size, weight, and volume of each crate are given
in the following chart.

oo | Gt st | T | e | e

| D 96 54 62 | 186.0 1,200
| 35 50 25 | 3532 242
1 . 37 24 35 17.91 154
1. 34 16 16 5.0 120
2 15 12 14 1.5 100
Voo 2634 1214 9% 1.83 62
| I 50 59 38 6743 | 1,230
| S 96 51 62 | 17567 | 1,100
) 2134 20 1514 3.94 80
Voo 1754| 134 187% 265 45
| S 56 30 | 36 | 350 | 1,000
| S 30 2115 24| 90 105
D 40 45 45 47.0 1,500
4o0or6___________ 25 14 14 2.82 120
Total weight (Ib)_._____________ . ___. 7,058




b. The following list indicates contents of each case. See packing list attached to each case for exact contents.

Case dimensions
(in.)

Notes

Contents
%x54x62 ........ 1—Power Amplifier BC-340—-(*). ...........
2—Lead water pipe assembly. ...............
35x50 x25 ....... 2—Water coil (D-7). ..vovviiiiiiinninnnnn.
37x24x35 ........ 2—Plate tuning coil (L-2-1 and L-2-2). .....
4 —Porcelain piping. ........c..ciiiiiiiiinnn
2—Power amplifier operating Tube JAN-872A.
34x16x16 ........ 1—Plate tuning capacitor assembly (C-5, C-3,

1514x12x14 ......

C4,C8,B49). .ooviiiiiiiiie

Air blower assembly. ............coiiiiii

2634 x12% x 956 ... Transformers T-1, T-3,and T4. ............
50x59x38 ........ Water Cooling Unit RU-2-(*) and surge tank.
%x51x62 ........ Rectifier RA-22-(*), cabinet assembly. ......
213%4 x20x15% .... Controller (SW-1). .....iiiiiiiiiieennnn.
1754 x 1374 x 1874 .. Rectifier components and CH-1, T-2, and C-1.
56x30x36 ........ Plate transformer (T-1). ..............outn
0x21%x24Y; ... Grid input assembly, antenna coupling capaci-

tor, spare Tubes JAN-872A and fuse links.
40x45x45 ........ Installation kit. .......coovviiieinnnnnnnnaen
25x14x14 ........ Operating and spare Tubes JAN-129B or 846.

Less fragile and excessively heavy components.
Packed inside power amplifier cabinet.

See figure 23.

See figures 8 and 25.

See figure 22.
B—49 is shown in figure 23.
Two cases.
See figure 10.
See figures 6, 14, and 15.
Less fragile and excessively heavy components.

Two cases.
Four cases or six cases.

8. Description of Power Amplifier

Power Amplifier BC-340-(*) is a push-pull class
C power amplifier designed for c-w transmission
within a range of 4 mc through 26.5 mc.

a. The front panel (fig. 2) contains the meters and
controls required for operation of the unit. The right
and left sides of the equipment and the bottom of the
front panel are louvered to permit proper air circula-
tion for cooling purposes.

b. The right side of the unit has two doors, each of
which can be opened by two handles located near the
front of the unit. These doors swing open, giving
access to the inside of the power amplifier (fig. 7
or 8). An interlock safety switch is controlled by each
of these doors.

c. The left side of the unit is closed by two panels
that are screwed down. Removal of the lower panel
when the power is off on Power Amplifier BC-340-D
and —F through -I reveals the 50/60-cycle switch
(SW-12) of the voltage regulator (VR-1) (fig. 10).

d. The rear of the unit consists of two panels; the
top panel has several large air holes covered with
loose wire mesh. The bottom panel (fig. 11) contains
the water INLET, water OUTLET, and DRAIN
valves and two terminal strips. The large contact
strip contains contacts 1 to 6, and the small contact
strip contains terminals 7 through 24. Internal con-

nections from terminals 7 through 24 are made
through a large lead grommet. In addition, the lower
panel contains a bushing for the h-v (high-voltage)
cable and a ground stud.

e. On the top of the unit are two sets of large
stand-off output terminals and one set of smaller
input terminals.

9. Description of Rectifier

Rectifier RA-22—(*) is a h-v, three-phase, full-
wave rectifier designed to supply plate voltage to
Power Amplifier BC-340—(*).

a. The front panel of this unit (fig. 3) consists of
four sections and contains the meters and controls
required in the operation of the unit. One of the sec-
tions is a hinged door that swings upward and locks
in position when fully opened, to facilitate replace-
ment of tubes. The door controls a h-v interlock
switch. The front and sides of the rectifier are
louvered for ventilation.

b. The sides of the unit are removable panels that
give access to the inside of the unit (fig. 12 or 13).

!

10. Description of Water Cooling Unit

Water Cooling Unit RU-2-(*) (figs. 4 and 14
or 15) is a water cooler used to circulate water and

7



Figure 7.—Power Amplifiers BC-340-A, -B, and -D through-H, inside right side.
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Figure 8. Power Amplifier BC-340-1, inside right side.
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Figure 10. Power Amplifier BC-340-1, inside left side.
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HIGH VOLTAGE CABLE BUSHING

Figure 11.

to dissipate the heat absorbed by the water during its
«circulation within the vacuum tube water jackets and
plate tuning coils. It consists of a motor, pump,

the
fan,

and radiator.

I'l. Installation Kit ltems for Amplifier Group

AN/FRA-2
The installation kit is compose& of the following
items:
ltem Name and description - Quantity
1 7 Lead covered cable, No. 14, solid__________. 300 ft
2 | Lead cpvere(l cable, No. 10, solid-' __________ 400 ft
3 | Lead covered cable, No. 8, stranded__...____| 50 ft
4 Lead covered cable,_l\'o. 0, stranded________ i 200 ft
5 | Lead covered cab']e, No. 7, stranded ... ___ -, 30 ft
6 | Switch, safety, TPST, 100 amp..... . : 1
7 1 Terminal TM-115_____. ______. 18
8 | Terminal TM-136_________. 6
9 | Terminal lug, soldering, size 3¢"___ ... _ 36
10 | Terminal lug, soldering, 50 amp, size 34" . 24
11 l Ground Rod GP-26___ .. ___ . ... _ ... __. 6

T™M 801-33

Power Amplifier BC-340-(*), loscer rear view.

el
No.

12

13

16
17

18

19

20

21

22

23

Name and description

Pipe dope, 1-lbecan__.______.__ __ ... ___._.

Soldering paste, 2-0z container_.__________.
Solder M-31________ . ___..._...
Friction tape, cotton, black, 1g-lb roll. . ___.
Rubber tape, black, 3-Ibroll_____._.. . __..
Pipe fitting, plug, brass, Lo” IPS__________.

Reducing bushing, rough finish, brass, male
and female thread, 134" IPS to 1" IPS.

Pipe adapter fitting, 1" nominal solder fitting
for 1* type K or L copper tubing to 1”
IPS male thread.

Pipe adapter fitting, wrought copper 14”
nominal solder fitting for 14" type K or L
copper tubing to 1,” IPS male thread.

Pipe fitting all wrought copper, 1” nominal
solder fitting for 1” type K or L copper
tubing.

Tubing, general purpose, annealed copper,
157 ID.

Tubing, general purpose, annealed copper,

1" 1ID.

Quantity

1 roll

1 roll




Figure 12

Rectifiers R.4-22-A and -C through -G, inside left side.
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Figure 13. Rectifier RA-22-H , inside left side.




Figure 14. Water Cooling Unils, RU~2-A and -B, rear view.

12. Running Spares

The following running spares are supplied:

Item Quantity

Power Amplifier BC-340-(*) :

Tubes JAN-129B or 846.............. 2

Tubes JAN-872A .................... 2

Pilot light lamps, 10 w, clear........... 6

Fuse cartridges ....................... 55

Fuse links ................ooiiiiil.. 110
Rectifier RA-22-(*) : Tubes JAN-872A... 6

13. Additional Equipment Required

The following equipment is not supplied as part of
Amplifier Group AN/FRA-2, but is required for its

installation and operation:

Radio Transmitter BC-339-(*).
Antenna and antenna transmission lines.
Mounting hardware.

14. Differences in Models of Components

a. Power AMPLIFIER UNIT.
(1) All the models except Power Amplifier BC-

340 have identical circuits, with minor varia-
tions in the values of some of the circuit
components. Power Amplifier BC-340
differs from the other models in that it uses
four 846 tubes instead of two Tubes JAN
129B for amplifiers, two voltage regulators
(VR-1) instead of one, no parasitic sup-
pressors, and no additional relay (RL-8)
in the filament circuit. In addition, many of
the parts have different values and reference
symbols.

15
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(2)

(3)

(4)

e =R

S e el

Figure 15,

All the models except Power Amplifier BC-
340-T have shorting bars and clamps for the
tuning of the plate tank coils. They also
use the restriction method of varying the
rate of water flow through the amplifier.
Power Amplifier BC-340-1 uses tuning
screws for tuning the plate tank coils and
uses the bypass method for varying the rate
of water flow through the amplifier.

Power Amplifiers BC-340-A, -B, and -E
are designed for operation from a 60-cycle
source only. The other models are designed
to operate from a 50- or 60-cycle source and
their voltage regulators have a 50/60-cycle
switch.

Power Amplifiers BC-340-G and -1 have

- e RS VAT AT YIS T VELLL R BOEL A mnie —— ——

Water Cooling Urit RU-2-C, left side view.

the same fuses as the other models but the
fuses have different reference symbols.

b. RectiFiEr UNiT. All the models have identical
circuits, except for minor variations in circuit com-
ponent values. However, because of this variation of
circuit values, some components in Rectifier RA-22
have different reference symbols than functionally
similar components in the other models. Rectifiers
RA-22, —-A, and -D are designed for operation from
a 60-cycle source. The other models are designed for
operation from either 50- or 60-cycle source.

c. Water CooLing Uxit. Only Water Cooling
Unit RU-2-B has the surge tank mounted on the
cooling unit. Water Cooling Units RU-2 and RU-
2-B are designed for operation from a 60-cycle source
only. The other models are designed for operation
from either a 50- or 60-cycle source.




CHAPTER 2

OPERATING INSTRUCTIONS

Section |. INSTALLATION OF AMPLIFIER GROUP AN/FRA-2

I15. Siting

a. ExTeErRNAL REQUIREMENTS. Signals from this
equipment have a greater range if the antenna is high
and clear of hills, buildings, cliffs, densely wooded
areas, and other obstructions. Depressions, valleys,
and other low places are poor locations for radio re-
ception and transmission, because the surrounding
high terrain absorbs r-f energy. Wéak or otherwise
undesirable signals may be expected if the set is
operated close to steel bridges, power lines, or power
units. Choose, if possible, a location on a hilltop or
another suitable elevation. Flat ground is desirable.
Normally, transmission over water is better than over
land. See that drainage is adequate, to prevent flood-
ing the interior of the shelter. If the equipment is part
of a communication center but is not installed within
the center, locate the equipment nearby. In locating
the antenna, avoid obstructions which are 2° or 3°
above the horizontal plane of the antenna, in the di-
rection of the desired transmission. This is approxi-
mately 200 to 300 feet at a distance of 1 mile from
the antenna.

b. INTERIOR REQUIREMENTS. The shelter for the
equipment must meet the following requirements:

(1) The floor must be capable of sustaining the
weight of the equipment in a level position
without vibration.

(2) Sufficient space must be available for possi-
ble repair work and for door swing, as
explained in subparagraph (4) below.

(3) There must be a ceiling height of at least 9
feet to allow for r-f transmission line in-
stallation.

(4) Sufficient space must be allowed around the
transmitter so that the doors may be opened,
and sufficient space must also be provided
on one side of the equipment so that it is
possible to walk to the rcar of the trans-
mitter. Allow space (when possible) on the
sides of the transmitter to permit removal
of side panels when repair and maintenance
work is required. Except for these limita-
tions, the transmitter may be located any-

where convenient to the transmission lines
and external power connections.

(5) Adequate lighting for day and night opera-
tion must be provided. Position the trans-
mitter so that the panel designations may be
easily read by the operating personnel.
Artificial lighting should be accomplished

. with light bulbs placed so that the light falls
directly upon the panel. A portable drop
lamp and extension cord are convenient
assets for operating and maintenance
personnel.

16. Uncrating, Unpacking, and Checking

@. GENERAL. Equipment may be shipped in over-
sea packing cases or in domestic packing cases. When
new equipment is received, select a location where the
equipment may be unpacked without exposure to the
elements and which is convenient to the permanent or
semipermanent installation of the equipment.

Note. Be careful in uncrating, unpacking, and handling
the equipment; it is easily damaged. If it bec-ines damaged
or exposed, a complete overhaul might be required or the
cquipment might be rendered uscless.

b. UNCRATING AND UNPACKING POowER AMPLI-
FIER AIR BLOWER ASSEMBLY, RECTIFIER AIR
BLowER AssEMBLY, CONTROLLER (RECTIFIER), AND

PLATE TuUNING CAPACITOR ASSEMBLY. .

(1) Remove the nails from the crate with a nail
puller.

(2) Remove the top and one side of the wooden
box. Do not attempt to pryv off the sides and
the top; the equipment may be damaged.

(3) Remove the waterproof and moistureproof
barriers, gaskets, and all wadding.

(4) Remove the desiccant that is taped to the

_assembly.

(5) Remove all blocking, bracing, and felt.

(6) Loosen and remove the bolts that secure
the assembly to its mounting base.

(7) Carefully lift or slide the assembly from its
base.
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Caution: Be careful not to mar finish on
capacitor plates, not to crack insulators, and not
to bend the bottom plate.

¢. UNCRATING AND UNPACKING GRID INPUT As-
SEMBLY, ANTENNA CoUPLING CAPACITOR, AND AM-
PLIFIER ELECTRICAL SPARES (INcLupING TUBE
JAN-872A anDp Fuse LINKS).

(1) Remove the nails with a nail puller.
(2) Remove the top and one side of the case.
(3) Remove all wadding and fiberboard filler
cells.
(4) Remove from the crate the cartons contain-
ing the following items:
(a) Grid input assembly.
(b) Antenna coupling capacitor. .
(¢) Spare Tubes JAN-872A of the power
amplifier.
(d) Electrical spares.

(5) Carefully open the fiberboard carton con-
taining the grid input assembly.

(6) Remove the excelsior and the inner carton.

(7) Remove the waterproof barrier material.

(8) Remove the moistureproof barrier and des-
iccant material.

(9) Open the close-fitting fiberboard box.

(10) Carefully remove all cushioning from
around the assembly.

(11) Repeat steps (5) through (10) above for
the carton containing the antenna coupling
capacitor.

(12) Carefully open the cartons containing the
spare Tubes JAN-872A of the power am-
plifier.

(13) Remove all wadding.

(14) Carefully remove the tubes from the in-
dividual cardboard cartons.

(15) Carefully unwrap the electrical spares.

d. UNCRATING AND UNPACKING POWER AMPLI-
FIER TRANSFORMERs T-1 (Bias RECTIFIER PLATE
TraNSFORMER), T-3, anp T4 (Tuse JAN-129B
OR 846 FILAMENT TRANSFORMER). Repeat steps (1)
through (8) of & above, omitting (4) and (6).

¢. UNCRATING AND UNPACKING POWER AMPLI-
FIER BC-340-(*) CaBINET, WATER PIPE ASSEMBLY,
Grip CHOKES, AND RESISTORS.

(1) Place the packing crate as near the operat-
ing position as convenient.

(2) Cut and fold back the flat metal strapping.

(3) Remove the nails with a nail puller.

(4) Remove the top and then the sides of the
crate. )

(5) Loosen the fastenings and open the cabinet
panels.

(6) Remove all felt and/or sponge cushioning.

(7) Remove waterproof barrier material and
moistureproof barrier material.

(8) Remove all wadding, blocking, and bracing.

(9) Remove the following cartons from Power
Amplifier BC-340-(*) cabinet compart-
ments :

(a) The carton containing the water pipe
assembly.
(b) The carton containing the grid chokes,
plate chokes, and resistors.

(10) Open each of the above cartons.

(11) Carefully unwrap the contents of each of
the above cartons.

(12) Unwrap all wires, cables, and cords with-
in the cabinet.

(13) Loosen and remove the six mounting bolts.

(14) Tilt the unit and then skid it forward
slightly, and carefully slide the cabinet off
the skid. Avoid bouncing the unit.

(15) Strip off all protective wadding and taping.

f- UNCRATING AND UNPACKING WATER CoILSs.

(1) Open the nailed wooden crate.

(2) Remove the waterproof barrier material.

(3) Open the fiberboard box.

(4) Carefully lift out each of the two coils and
remove all gummed tape.

g- UNCRATING AND UNPACKING PrLATE Tun-
ING CoiLs, PorCELAIN TUBING, OPERATING TUBES
JAN-872A (AMPLIFIER), LLAMPS, AND INSTRUC-
TION LITERATURE.

(1) Remove the nails from the wooden crate
with a nail puller.

(2) Remove the top and one side of the box.
(3) Remove all filler material and take out the
cartons containing the following items:

(a) Plate tuning coils.
(b) Porceldin tubing.
~.(¢) Operating Tubes JAN-872A (ampli-
fier).
(d) Lamps (operating and spares).
(e) The waterproof bag containing the in-
struction literature.
(4) Open the carton containing the plate tuning
coils.
(5) Remove all filler paper and lift out each of
the two set-up boxes.



h. UNCRATING
Spare TuBes JAN-129B or 846.

(6) Open each of the two boxes and remove the
plate tuning coils.

(7) Remove all cushioning and gummed tape.

(8) Open the carton containing the porcelain
tubing.

(9) Remove all filler paper.

(10) Take out each of four set-up boxes.

(11) Open the boxes and remove the tubing.

(12) Remove all cushioning and gummed tape.

(13) Open the carton containing Tubes JAN-
872A.

(14) Remove each of the two individual tube
cartons. ,

(15) Open the individual tube cartons and re-
move the tubes.

(16) Carefully strip off the wadding.

(17) Open the carton containing the lamps.

(18) Remove and carefully unwrap each of the
12 lamps.

(19) Open the waterproof bag containing the
instruction literature.

(20) Remove the instruction literature.

AND UNPACKING OPERATING

(1) Unscrew the single screw indicated by the
black arrow (fig. 16) of the bird cage type
tube crate.

(2) Remove the front panel by lifting it slightly.
(3) With a pair of diagonal cutters, carefully
clip the iron wire which holds the tubes.

(4) Grasp tube with one hand.

(5) Disengage the lower portion of the tube
from the spring-supported ring.

(6) Move the tube downward and slide it out
of upper ring.

i. UNCRATING AND UNpACKING OiIL FiILLED
PLATE TRANSFORMER (RECTIFIER).

(1) Cut and fold back the flat metal strapping.

(2) Remove the nails with a nail puller and
remove the top and all sides.

(3) Slide the transformer near its position of
use.

(4) Cut away all metal strapping.

(5) Remove all the felt stripping.

(6) Slide or hoist the transformer into place in
the rectifier (par. 20d).

j. UNCRATING AND UNPACKING RECTIFIER RA-
22-(*) CABINET.

(1) Repeat steps (1) through (8) of ¢ above.
(2) Repeat steps (12) through (15) of ¢ above.

k.

UNCRATING AND UNPACKING WATER COOLING

Unit RU-2-(*) witH SurGce TANK AnND WaALL
MouNTING BRACKETS.

(1) Place the packing crate as near the operat-
ing position as convenient.

(2) Cut and fold back the flat metal strapping.

(3) Remove all filler material.

(4) Remove the top and one side of the crate.

(5) Remove all filler material.

(6) Remove the carton containing the surge
tank and wall mounting brackets,

(7) Open this carton and remove all filler ma-
terial.

(8) Lift out the two wall mounting brackets
and carefully unwrap them.

(9) Lift the tank out and carefully unwrap it.

(10) Remove the remaining sides of the wooden
crate.

(11) Loosen and remove the four carriage bolts.

(12) Tilt the skid slightly and carefully slide
the unit off the skid. Avoid bouncing the
unit.

I. UNCRATING AND UNPACKING INSTALLATION

KirT.

(1) Repeat & (2) through (4) above.

(2) Open the waterproof bag to gain access to
the fiberboard boxes within the crates.

(3) Remove all filler material.

Figure 16. Amplifier Tube JAN-129B in shipping container.
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Figure 17. Typical component packed for export shipment.
(4) Remove and open each carton in turn. Note. Save the original packing cases and containers.
(5) Remove from the cartons each of the 23 They can be uscd again when the equipment is re-
different items comprising the kit (par. 11) packed for storage or shipment to field maintenance

.~ . . repair shops.
(6) Carefully unwrap each item. P :
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17. Installation of Equipment

The material for plumbing and for the intercon-
necting wiring of the basic equipment is supplied as
an installation kit and a component of Amplifier
Group AN/FRA-2. The component parts of this
installation kit (Signal Corps stock No. 2C2940-1)
are listed in paragraph 11.

a. PosiTioNING EQUIPMENT. Wherever possible,
the equipment should be arranged as indicated on
the plumbing installation diagram (fig. 18). Some
alternate arrangements are illustrated in figures 19
and 20. It is recommended that both wiring and
plumbing be laid in ducts below floor level; but in

]
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Figure 18. Plumbing installation diag}am, all units in line.

cases where this is not feasible, every precaution must
be taken to prevent damage to plumbing or wiring.
(1) It is not necessary to bolt the power ampli-
fier and the rectifier units to the floor. If
possible, fasten the water cooling unit to
the floor, using the four holes provided in
the base for mounting the unit to the ship-
ping skid. Expansion bolts 1/2 inch by 2
inches, for fastening to a concrete floor, or
lag screws, for a wooden floor, are not
supplied.
(2) Mount the surge tank so that the hottom is
at least 2 feet higher than any part of the
water circulating system. This will be at
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Figure 19. Plumbing installation diagram, all units on same floor.

least 1 foot higher than the top of the ampli-
fier cabinet. Two wall mounting brackets
for the surge tank are supplied with Water
Cooling Units RU-2, -A, and -C. How-

ever, the {%-inch by 2-inch wall bolts for
mounting these brackets are not supplied.
The surge tank supplied with Water Cool-
ing Unit RU-2-B is designed for mounting
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Figure 20. Plumbing installation diagram, units on different floor levels.
on Water Cooling Unit RU-2-B. If this unit will be found unsatisfactory unless the
cooling unit is to be used on the same level mounting bars are extended to place the
as the amplifier, the mounting on the cooling tank at a higher level (fig. 21). As the ma-
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Figure 21. Water Cooling Unit RU-2-B, with single tank mounted on adapted mounting.



terials for this change are not supplied, it
may be necessary to arrange some type of
wall mounting for the surge tank. Before
mounting this tank, refer to paragraph 18.

b. PLUMBING.

Caution: Tubing supplied for piping water is soft
thin-wall copper and is easily dented or crushed.
Crushed tubing cannot be used.

(1) Both parts of a solder fitting are to be pre-
pared by burnishing them with steel wool
until they are thoroughly clean and then
fluxing with solder paste. A blow torch is
required to heat the fitting after the tube is
inserted. The blow torch is available in Tocl
Equipment TE-87-A, which is supplied to
major fixed-station installations. Preheat
the entire joint, so that solder will flow
freely when applied to the junction of the
fitting and the tube. Use the torch to insure
that solder has thoroughly filled the space
between the fitting and the tube and is visi-
ble around the junction.

(2) Female pipe threads of all fittings used
should be lightly coated with pipe dope.
Appropriate fittings will be inserted and
fully tightened before they are soldered.
Wrenches must not be applied where the
fitting will be crushed. Tubing may be cut
and formed next. A bending form, either a
grooved pulley of suitable size or the equiva-
lent, should be used in forming, to prevent
kinking or crushing the tube. Elbows are
supplied for the 1-inch tube, but are to be
used only when longer sweeping curves are
impractical. Longer curves are desirable,
but should not be less than 12 and 24 inches
in radius for Y5- and l-inch tubes, respec-
tively. Pipe unions may be inserted in the
INLET and OUTLET lines. After the
tubing is cut and formed, solder it in ac-
cordance with subparagraph (1) above.

(3) Piping must line up naturally. Do not force
it into desired position with flange bolts.

(4) Piping at the water cooling unit must be
supported independently of the pump, so
there will be no strain on the pump casing.
Such strain can also be produced by expan-
sion and contraction due to temperature
variations, if the piping is not properly
arranged.

906047—S50—-3

(5) For unusually long discharge lines secured

at each end, an exparnsion loop should be

! provided to compensate for elongation of
the pipe caused by pressure. This loop
should be put into the straight run in the
form of a “U.” The length of the loop should
be made approximately 20 times the diam-
eter of the tubing, and the width approxi-
mately 2 times the diameter of the tubing.
An alternate method is to provide a packed
slip joint instead of a soldered joint at one
end of the line.

(6) Permanent type antifreeze of any type must
not be used in this equipment, because of
the resultant high leakage current and elec-
trolysis. Where temperatures -are liable to
drop below freezing, the entire cooling sys-
tem must be installed in a heated building
or drained when not in actual use. If this is
impossible, use only pure grain (ethyl)
alcohol as an antifreeze.

(7) The pipe or tubing used in the plumbing of
the water circulating system must be in-
stalled so that all air can be removed from
the overhead pipes by opening the air cocks
and so that all water can be drained from
lower pipes, to prevent freezing in cold
weather.

18. Installation of Water Cooling System

The procedure outlined below is for Water Cooling
Units RU-2, —-A, and -C and their respective surge
tanks. For Water Cooling Unit RU-2-B and its as-
sociated surge tank, the procedure below has to be
modified because of the different type of water level
indicator and because the installation kit was designed
for the other models. How the procedure below is
modified will be determined by the material available
to the personnel installing the system. See figure 21
for one method of installing this type of surge tank.
Refer to paragraph 47b before starting this procedure.

a. Screw one of two Y;-inch adapters, item 20 of
paragraph 11, into the surge tank in the appropriate
opening below the water level indicator (fig. 6), and
screw the other adapter into the appropriate opening
on top of the radiator of Water Cooling Unit RU-2-

(*) (fig. 14).

b. Cut and form a section of the Y4-inch copper
tubing supplied in the installation kit; this is to be
placed between the surge tank and the water cooling
unit (fig. 18). Make sure that the pipe extends suf-
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ficiently into the adapters to enable making good
soldered connections. _

¢. Insert one end of the cut and formed pipe into
one of the adapters. The other adapter will then have
to be removed and slipped on the free end of the pipe.
Now replace the adapter in position. Tighten fully
both adapters and solder them. The adapters cannot
be further tightened after soldering.

d. Screw one of two 14-inch reducing bushings
into the appropriate opening on top of the radiator of
the water cooling unit (fig. 14). Screw the other
bushing into the opening of the pipe coming from the
water pump (fig. 14 or 15). Tighten the bushings
securely.

e. Screw one l-inch adapter into each of the two
reducing bushings. '

f- Cut and form two sections of the 1-inch copper
pipe supplied in the installation kit ; this is to be placed
between the water cooling unit and the power ampli-
fier, as shown in figure 18, 19, or 20. The total length
of pipe used between the water cooling unit and the
power amplifier should be as short as possible. One
hundred feet of 1-inch inside diameter tubing is sup-
plied. In the event that more than 100 feet is required
at any installation, a large size of pipe and fittings
must be used throughout.

g. Place the two sections of pipe into position and
solder as explained in subparagraph ¢ above.

h. The installation of the portion of the water cool-
ing system inside the power amplifier is explained and
done with the installation of the power amplifier
components.

19. Installation of Power Amplifier
Components

Note. The order in which the various components are
listed is the order in which the components will be assembled
into the unit. As the components are installed in the unit, all
that require electrical wiring will be wired in accordance with
the power amplifier wiring diagram (fig. 88). The necessary
preformed wiring and electrical connections will be found

inside the unit.
*

a. TRaANsForMERs T-1, T-2, T-3, ANpD T—4 AND
Cnoxke CH-1 (fig. 9 or 10). v

(1) Mount transformers T-3 and T—4 with the
insulators facing down. T-3 is mounted on

two vertical supports between the grid shelf

(fourth or uppermost shelf) and the top of

the unit toward the rear and left side of the

unit. T—4 is mounted on two vertical sup-

ports between the grid circuit shelf and the

top of the unit, toward the front and left
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side of the unit. Four mounting holes are
provided for each transformer, with the
mounting hardware already inserted in the
holes. ‘ :

(2) Mount transformers T-1 and T-2 and
choke CH-1 with their terminals facing
upward. These units are mounted on hori-
zontal supports of the second shelf of the
unit. (See fig. 9 or 10 for the exact posi-
tions.) Mounting holes are provided with
the hardware inserted in the holes.

b. INput Circurr AssemBLy (C-1. C-2, L-1.
anp SW-1) anp CHokes RF-1 anp RF-2 (fig. @
or 10). ’

(1) Insert the two r-f grid chokes (RF-1 and
RF-2) into their respective iuse clips.
These clips are mounted in back of L-1 (see
fig. 9 or 10 for position of I.-1) on the
vertical sheet metal plate that shields the
input circuit from the output circuit. The
clips are mounted so that the chokes are
accepted in a vertical position. Both coils
are identical. The two ends of the same ceil
are different and must be properly installed.
Place each coil in its holder, so that the
greater spa.ced turns are at the upper ends.

(2) Mount the input circuit assembly onto the
top shelf. Position the assembly so that the
switch contacts (SW-1) face the rear of the
unit and the protruding shaits face the front
panel. The assembly is fastened onto the
grid shelf with two angle iron mounting
brackets, one at each micalex strip. The
component should be carefully alined, so
that mechanical connections can be made
between the shafts of C-1, C-2, and SW-1
and the drive shafts that extend to the dials
on the front of the unit. Mechanical connec-
tion is made by inserting the shafts into
their respective insulator connector assem-
blies and tightening the setscrews. Mechan-
ically connect C-1 and C-2 when in full
mesh and with the dial at 0. Mechanically
connect SW-1 when coil L-1 has maximum
inductance (greatest number of turns) and
the switch is in position 1.

¢. PLaTtE TuNING CapraciTor (C-5), NEUTRALIZ-
ING Capacitors (C-3 anp C—4), anp R-F Byrass
Capacitor (C-8). These units comprise one assem-
bly (fig. 22). The upper plate of the r-f bypass ca-
pacitor, C-8, is the base plate of the over-all capacitor
assembly, and the other plate of this capacitor is



Figure 22. Plate tuning capacitor (C=5) assciibly. including C-3, C4, and C-8.

mounted with four screws, directly on the angle irons
that comprise the third shelf of the amplifier cahinet.
Mount the assembly in place (fig. 9 or 10). Make
sure that the drive shafts for the plate tank capacitor
(C-5) and the neutralizing capacitors (C-3 and
C—4) are alined with their respective dial drive shafts,
that the two plates of the bypass capacitor (C-8) are
parallel, and that the four spacing bars holding the
upper plate are not bent. There should be an air gap
spacing of one-half inch between the plates. Make the
mechanical connections between the capacitor shafts
and their respective dial drive shafts in the same way
as for the input circuit assembly.

d. ANTENNA CourLiNg CapaciTor (C-6) (fig.
7 or 8). This unit is mounted to the under side of the

top deck of the amplifier cabinet by means of three

stand-off insulators (fig. 7 or 8). The end of the

capacitor (C-6) facing the front panel of the amplifier
cabinet is supported by two stand-off insulators, and
the end toward the back of the cabinet is supported
by one stand-off insulator. The counterweight is
mounted on the shaft at the front of the capacitor. Be
careful to properly aline and connect the drive shaft
with the capacitor shaft. The hardware for mounting
this unit is found inserted in the three mounting holes
in the top panel.

e. PorceLain Water CoiLs (D-7).

(1) Although the two porcelain water coils are
referred to as the right and left coils, both
units are identical and interchangeable
(fig. 23).

(2) Position each of the coils so that the lead

_pipe fittings at the bottom can be easily at-
tached to the water coil fittings. The exact
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Figure 23. Power Amplifier BC-340—(*), component location.
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Figure 24. Power Amplificrs BC-340, -1, -B, and -D through -H, plate tuning coils L-2-1 and L-2-2.



(3)

Figure 25. Power Amplifier BC-340-I, plate tuning coils L-2-1 and L-2-2 with tuning screws

positioning of the coils is determined by the
four bolt holes provided for each coil ped-
estal. Do not fasten down the coils firmly
until the bottom and top water fittings are
attached to the water coils. This will prevent
undue strain on the coils and the clamping
devices. The hardware for mounting the
coils is found in position in the coil mount-
ing base.

Notice that each coil is fitted at the bottom
with a leakage current terminal. hut only
the terminal on the left coil is used.

f. Prate Tu~ing Coius (1.-2-1 axp L-2-2) (fig.
24 or 25).

30

(1) Before these coils can be mounted into the

unit, it must be determined which end of
each coil is the upper end, which coil is
mounted toward the rear, and which coil is
toward the front of the amplifier cabinet.

Each coil terminates at one end in a large
sweeping loop. This is the top end of the
coil and is solder-connected to the porcelain
tubing (not vet installed). The lower end of
each coil bears a screw fitting, and the turns
are so shaped that it is impossible to inter-
change the rear coil with the coil mounted
toward the front of the unit. As a final
check, the correct assembly is such that the
coil (L-2-2) with the right-hand (clock-
wise) winding is mounted toward the rear
of the cabinet, and the coil (I1.-2-1) with
the left-hand (counterclockwise) winding is
mounted toward the front of the cabinet.

Caution: Be careful when handling
these coils, since they may bhe easily de-
formed. When tightening the connections,
avoid a direct strain on the coils.

(2) Place coil I.-2-1 in position and connect
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Figure 27. Power Amplifiers BC-340, -A, -B, and -D through -H, water circuit diagran.

the screw fittings at the bottom of the coil
to their respective openings in the water
jackets (B—9). Bolt the top of the coil to
the stand-off which is located on the upper
frame crossbar. Install coil L-2-2 in the
same manner as coil [L-2-1.

g. PREFORMED ILEAD WATER PIPING AND PORCE-
LAIN TuUBEs.

(1) The lead piping is provided assembled into
the correct form for placement in the unit.
However, lead piping has some degree of
flexibility, and slight adjustments and re-
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Figure 28. Power Amplifier BC-340-1, water circuit diagram.

forming can be accomplished if necessary. the correct pipes inserted into the water
Note. The lead piping must be held in place coils. Screw down the clamping screw that
until all connections to it have been made. clamps the lead pipe into place. In the same
(2) Place two gaskets in each of the water manner, clamp the lead pipes coming out of
openings of the porcelain water coils. Now the bottom of the unit to their respective
place the lead water piping in position with openings at the bottom of the water coils.
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Figure 29. Power Amplifier BC-340-I, voltage regulator unit I'R-1.

(3) Four.identicai porcelain tubes are supplied
as connecting links between the lead piping
and the plate tuning coils. Each one is held
in position by clamping screws that go
through the spring clips on premounted
porcelain stand-offs. There are two such
stand-offs for each porcelain tube.

(4) Place one of the porcelain tubes fitted with
gaskets in position ; that is, between two of
the stand-offs. so that the lower end is over
one of the openings in the preformed lead
piping and the upper end is by the related
opening at the top of the plate tuning coil.
Now, using the three clamping screws pro-
vided, clamp the lower end of the porcelain
tube to the lead pipe (fig. 26). Make sure
that two of the clamping screws go through
the spring clip on the porcelain stand-off.
Take one of the adapters provided for con-
necting the porcelain pipe to the piping of
the plate tuning coil and clamp it to the
porcelain pipe. Insert the open end of the
plate tuning coil and make a good solder
connection. Repeat the above procedure for
the other three porcelain pipes.

h. Air BLower (BL-1) (fig. 7 or &). The back
of the voltage regulator housing is provided with an
opening. Place the intake manifold of the air hlower
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into this opening until it is slightly under flush, and
holt down the assembly into the three mounting holes
provided in the shock-mounted base plate (fig. 23).
The hardware for this mounting is found inserted in
proper position in the base plate.

i. Cuokes RF-3 axnp RF—4. Insert chokes RF-3
and RF—4 in their respective clips. For Power Ampli-
fiers BC-340-A, —B, and -D through -I, see figures
7 and 8 for the location of these components. For
Power Amplifier BC-340, the location of these chokes
is also at the top right-hand side of the unit, but in
the center and parallel to each other.

j- REsisToRrs. Resistors in Power Amplifier BC-
340 have different reference symbols than these in the
other models. However, the location of these parts in
Power Amplifier BC-340 can be determined from the
location of comparable parts in the other models.
Therefore the procedure below will be presented for
all the models by putting the reference symbols of the
part for Power Amplifier BC-340 in parenthesis next
to the comparable part for the other models.

(1) Insert resistors R-2 (R-5), R4 (R-3a),
and R-5 (R-3b) in their respective clips
(fig. 7 or 8).

(2) Insert resistors R-6 through R-9 (R-6a
through R-6e), R-11 and R-12 (none) in
their respective clips (fig. 9 or 10).
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Figure 30. Tubes JAN-129B and JAN-872A.

k. FusEes. The location of the fuses is the same [or
all models (fig. 7 or 8). However, the reference sym-
bols assigned to the fuses for Power Amplifiers BC~
340-G and -I are different from those assigned to
the other models.

(1) For Power Amplifiers BC-340-G and -I,
insert the 11 fuses, F-1 through F-11, in
the bank of fuse clips (fig. 7 or 8). Insert
them in numerical order, starting at the top
with fuse F-1.

(2) For the other models, start at the top of
the bank of fuse clips and insert the fuses
in the following order : two 20-ampere fuses
(F-1), two 3-ampere fuses (F-2), two 6-
ampere fuses (F-3), two 6-ampere fuses
(F-5), and three 40-ampere fuses (F—4).

l. Power AMPLIFIER TUBES.

(1) The four 846 tubes, V-1, V-2, V-3, and
V-4, for Power Amplifier BC-340 or the
two Tubes JAN-129B, V-1 and V-2, for
the other models are installed in the same
way. Each tube is supplied with two thin
gaskets over the anode, both of which are
used in the assembly. Unscrew the flange

of the water jacket until the split rings are
easily moved back to allow the tube to be
placed in the socket. Carefully slip the tube

"behind the plate tank coils and place into the

water jacket. Gently turn the tube while
pressing it down until assured that it is
properly seated. Make certain that the tube
is in the proper position to accept the elec-
trical connections. Move the split rings into
place over the anode ring and turn the water
jacket flange clockwise until it holds the
tube firmly. Excessive tightening will result
in distortion of the flange, or it may damage
the tube. For the proper position of Tubes
JAN-129B, see figure 23. With the tubes
firmly clamped in their jackets, the filament
and grid connections are made. The leads
from these connections should be adjusted
so they do not result in any undue strain on
the tubes.

(2) Insert and rotate the two rectifier Tubes

JAN-872A in their respective sockets.
Make the necessary electrical connections
by attaching the clip leads to the plate
terminals, o
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20. Installation of Rectifier Components

ote. The order in which the various components are
listed is the order in which the components will be assembled
into the unit. As the components are installed in the unit,
they are to be electrically wired in accordance with the recti-
fier wiring diagram (fig. 88). The necessary wiring and
preformed electrical connections will be found inside the unit.

a. CHokE CH-1 AND TraNsrorMERs T-2, T-3,
T4, anp T-5 (fig. 12 or 13). These five units are
mounted on two cross members which make up the
top shelf. The members run parallel along the width
of the rectifier cabinet, and the components are
mounted side by side on them (fig. 31). Transformer
T-2 mounts at the extreme right, followed by filter
choke CH-1 mounted on a base plate équipped with
an opening for air flow. The third coniponent from
the right is transformer T-3 and then T—4, with T-5
at the extreme left. The hardware for mounting the se
pieces is found in the component mounting holes.

set of bars, and T—6 mounts on the lower set. Mount
these components so that the heavy copper secondary
terminals are on the under side of the transformers.
Mounting hardware is provided in the mounting
holes.

¢. FiLter CaraciTor (C-1) (fig. 32). On the
shelf situated immediately below current transformers
T—-6 and T-7 is mounted filter capacitor C-1. This
component is fastened in place by two mounting
brackets. Each mounting bracket is fastened down at
both sides of the capacitor, with one screw through
each of the bracket mounting feet. The mounting
hardware is provided in the four capacitor mounting
holes.

. d. PLaTE TransrorMER T-1 (fig. 33). Using a
wrench,_turn the transformer detent to the extreme
counterclockwise position. This will aline the trans-
former wheel dial numbers (position 1 extreme
counterclockwise) with the detent positions. Before
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Rectifier RA-22-(*)(except unleticred model),
top. cutaway view.

Figure 31.

b. CurreNT TrANsSrorMERs T-6 anp T-7 (fig.
32). The frame at the right side of the rectifier cab-
inet contains two sets of crossbars, two crosshars per
set. Each bar is equipped with two countersunk
mounting holes approximately 45 inches center to
center. Current transformer T-7 mounts on the upper
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Figure 32. Rectifier RA-22-(*), front, culaway view.

the oil-filled transformer can be placed in the back of
the cabinet, remove the vertical frame member at the
center of the left side of the cabinet frame (fig. 12 or
13) along with the sheet metal panel attached to it by
taking out the two screws that hold the frame section
in place. Tn addition. loosen the front panel screws



o

Figure 33. Plate transformer T-1.
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Figure 34. Rectifiers RA-22, -4, and -C through .-G, controller assembly SW-I.

and slightly tilt the panel away from the frame. This
is to allow room for alining and coupling the trans-
former detent shaft to the drive shaft of the trans-
former detent wheel. Slide the plate transformer in
its compartment and aline the detent shaft with the
drive shaft of the transformer wheel. Tighten the
front panel screws, making sure that the drive shaft
still engages the detent shaft.

e. CONTROLLER ASSEMBLY SW-1 (fig. 34 or 35).
Remount the vertical frame member and associated
sheet metal plate to the left side of the controller as-
sembly by means of the two mounting feet on the left
dide of the assembly. Place the entire assembly into
-position (fig. 12 or 13), fitting the lower right slotted
mounting foot over the protruding stud on the frame

38

of the unit and bolting the upper right foot to the
frame.

f. Ar BLower BL-1. The air blower is placed into
the lower right-hand compartment (fig. 13) with the
air exhaust opening placed directly under the T-
shaped air duct. With the hardware provided, secure

" the blower mounting base to the shock-mounted base

plate.

21. Connections

a. R-F INTERCONNECTIONS.
(1) The transmission line from the Radio
Transmitter BC-339-(*) exciter unit to
Power Amplifier BC-340-(*) consists of




@)

Figure 35. Rectifier RA-22-H, controller assewably SW-1.

two parallel lines of Y4-inch copper tubing
spaced to give an input impedance of 600
ohms. However, since the r-f input line is
comparatively short, this spacing is not at
all critical. Cut the %4-inch copper tubing to
the correct length, and solder a lug on each
end. Connect the lines as shown on figure 36.
The output of the power amplifier can be
switched: (by SW-3) to either of two trans-

mission lines connected (as shown in fig.
36) to the two sets of large stand-off in-
sulators located the same distance to the

* right of the input terminals at the top of the

power amplifier. The spacing of these ter-
minals is fixed at 1 foot, which necessitates

" the use of No. 6 AWG solid copper wire for

the transmission line. If copper wire is not
available, either of the following can be
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Figurer36. Amplifier Group AN/FRA-2, ;'-f interconnection diagram.

used: (0.162-inch diameter) copper tubing
or copper wire of the nearest size spaced so
that the distance between wire centers is
equal to 73 times the diameter of the wire
used. The length of this transmission line
will depend on the type of antenna used and
the best possible standing wave ratio.

If No. 6 AWG copper wire is not available,
it becomes necessary to change the spacing
between the lines. This is accomplished by
placing an insulating spacer as close as
possible to the power amplifier output ter-
minals (fig. 37). :

b. Power LINE AND CoNTROL CIRCUIT INTER-
CONNECTIONS. B :

(1) Make the connections between Power Am-

plifier BC-340-(*) and Rectifier RA-22- "

(*) by using wire of the size indicated in
table I to connect the corresponding ter-
minal numbers of the terminal strips at the
back of the units (fig. 38).

(2) Make all interconnection wiring in ac-

cordance with the power line and control
circuit interconnection diagram (fig. 38).
In addition, utilize a safety switch and
grounding system as herein described. The
safety switch supplied is a triple-pole single-
throw unit rated at 100 amperes at 230
volts, with provision for a fuse in each phase.
Mount it on a convenient wall or post to
provide a junction for the power source and

@
TRANSMISSION
LiNe
@ , NO2
)
POWER AMPLIFIER
BC-340-t) TM8OI-69
FRONT
OUTPUT TERMINALS SPACER INSULATOR
TRANSMISSION
LINE
POWER AMPLIFIER
B8C-340-(x)
FRONT
NOTE: SPACER INSULATOR TO BE
PLACED AS CLOSE AS
POSSIBLE TO THE OUTPUT TMB80I-70

TERMINALS

Figure 37. Amplifier Group AN /FRA-2, method of chang-
ing transmission line spacing.
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Table I. Minimum Wire Sise for each Connection

American Signal Wire Connects
wire Corps diam.
gage cable : (in.) From terminal To terminal
No. 0 .... WC-631 0.325 1, 2, 3, power amplifier. ............ 1, 2, 3, power line.
No. 0 .... WC-631 .325 4, 5, 6, power amplifier. ............ 4, 5, 6, rectifier.
No. 10 ... WC-623 102 7, 8, 9, power amplifier. ............ Motor input, water cooling unit.
No. 14 ... WC-621 .064 10 through 19, power amplifier. ..... 10 through 19, rectifier.
No. 10 ... WC-623 102 20, 21, power amplifier. ............. 20, 21, rectifier.
Jo. 14 ... WC-621 .064 22, 23, power amplifier. ............ 13, 14, Radio Transmitter
. BC-339-(*).
No. *7 ...| ........ 144 H-v cable bushing, power amplifier... | H-v cable bushing, rectifier.
No. 10 ... WC-623 102 24, power amplifier. ................ Grounding stud, power amplifier.
No. 10 ... WC-623 102 Grounding stud, power amplifier. ... | Grounding stud, rectifier.
No. 10 ... WC-623 .102 Grounding stud, rectifier. .......... Frame, water cooling unit.
No. 10 ... WC-623 102 Frame, water cooling unit. .......... Ground rods 1 through 6, in turn.
No. 10 ... WC-623 102 6th ground rod. ................... Grounding stud, power amplifier.

*This line is fed through the bushing provided at the rear of both the power amplifier and rectifier units, as shown in figures 11 and 38.

the power lines to the power amplifier. Drive
six Ground Rods GP-26 to their full depth
in damp earth, and space them not less than
3 feet apart. Using Cable WC-623, connect
a grounding cable to the ground terminal on
each cabinet, to the frame of Water Cooling
Unit RU-2-(*), and, in turn, to all ground
rods. Appropriate sizes of solder terminals
are supplied ; after soldering them in place,
tape exposed portions with rubber Tape
TL-94 and then with friction Tape TL-83.

22. Service upon Receipt of Used or
Reconditioned Equipment

a. Follow the detailed instructions given in para-
graph 16.

b. Check the used or reconditioned equipment for
tags or other indications pertaining to changes in the
wiring of the equipment. If any changes in wiring
have been made, note the change on the schematic
and wiring diagrams in this manual.

¢. In general, give equipment a close visual inspec-
tion. Check used equipment for—
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(1) Loose connections.

(2) Broken wires.

(3) Dirty contact surfaces on switches and
relays.

(4) Burned, dirty, or marred variable capacitor
plates.

(5) Condition of the chokes.
(6) Improper operation of the time delay relays.
(7) Condition of the motors.
(8) Condition of the piping.

d. Check reconditioned equipment as listed in ¢
above. Check component parts against tife schematics
at the back of this manual to determine whether :

(1) Any parts are missing.
(2) Replaced parts (if any) are improperly
rated.

e. Check the operating controls for ease of rotation.
If lubrication is required, refer to the lubrication in-
structions in section III, chapter 3.

f. Perform the installation and connection pro-
cedures given in paragraphs 17 through 21.
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Section . CONTROLS AND INSTRUMENTS

23. Controls and Instruments of Power .

Amplifier BC-340-(*)

a. The following table lists the controls and instru-

ments of the Power Amplifier BC-340-(*) front
panel and indicates their application :

Control or instrumént

Function

BIAS ON-OFF switch
(SW-4) (fig. 41).
BIAS kilovoltmeter
(M-3) (fig. 39).
BIAS ON pilot light
(PL-4) (fig. 40).
FILAMENT ON-OFF
switch (SW-5) (fig.
41).
FILAMENT voltmeter
(M-5) (fig. 39).
FILAMENT control
(R-10) (fig. 41).
FIL. ON light (PL-3)
(fig. 40).
GRID RANGE switch
(SW-1) (fig. 39).
GRID milliammeter
(M-2) (fg. 39).
GRID TUNING capaci-
tor (C-2) (fig. 39).
HOURS meter (M-7)
(fig. 41).
INPUT COUPLING
control (C-1) (fig. 39).
LEAKAGE milliam-
meter (M-6) (fig. 39).
LINE COUPLING con-
trol (C-6) (fig. 39).
MAIN ON-OFF switch
(SW-10) (fig. 41).
MAIN ON pilot light
(PL-1) (fg. 40).
NEUTRALIZATION
control (C-3 and C4)
(fig. 40).
PLATE ON-OFF switch
(SW-11) (fig. 41).
PLATE CONTROL
START-STOP switch
(SW-6) (fig. 41).
PLATE 1 ammeter
(M-1) (fig. 39).
- PLATE 2 ammeter
(M-4) (fig. 39).
PLATE ON pilot light
(PL-6) (fig. 40).
PLATE OFF pilot light
(PL-5) (fig. 40).
PLATE TUNING ca-
pacitor (C-5) (fig. 40).
TEMP. IN meter
(M-10) (fig. 40).

Controls the grid bias circuit. In the ON position, a-c (alternating-current) voltage is applied
to T-1, the bias circuit plate transformer.

Measures grid bias voltage.

Red jewel signal light indicates when bias circuit is energized.

Controls the filament circuit. In the ON position a-c voltage is applied to filament transformers
T-2, T-3, and T-4.

Measures primary voltage of filament transformers T-3 and T-5.

Rheostat in filament circuit to control filament voltage.

Green jewel signal light indicates when power is supplied to filament circuit.

Rotary contact switch selects any one of six grid operating ranges by tapping off turns from
the grid tank inductance, L-1.

Measures power amplifier grid current.

For tuning the grid tank circuit to the proper operating frequency.

Records hours of operation of equipment. Meter is in the filament circuit; therefore, it actually
records the filament operating time. For 50-cycle operation multiply the reading by 6/5.

Matches the impedance of the input transmission line to the grid tank circuit.

Measures current leakage through water system by connecting to electrical leakage terminal on
left water coil.

Matches the impedance of the plate tank circuit to the output transmission line.

Controls connection to 3-phase, 50/60-cycle power source.

Amber jewel signal light indicates when the power mains are connected.

Prevents oscillation in the amplifier.

Controls interconnecting lines 4, 5, and 6 to Rectifier RA-22-(*) and, therefore, application of
a-c power to rectifier unit. .

This switch is a momentary contact push-button switch, which applies a-c voltage to the
primary of plate transformer T-1.

Measures total emission current of tube V-1.

Measures total emission current of tube V-2.

Red jewel signal light indicates when plate circuit is energized.

Green jewel signal light indicates when plate circuit is de-energized.

For tuning the plate tank circuit to the proper operating frequency.

Measures temperature in degrees centigrade of incoming water.
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Control or instrument

Function

TEMP. OUT meger
(M-8) (fig. 40).

TRANS. LINE
SWITCH (SW-3)
(fig. 39).

WATER ON-OFF
switch (SW-9)
(fig. 41).

WATER FLOW meter
(M-9) (fig. 41).

\WATER ON pilot light
(PL-2) (fg. 40).

Measures temperature in degrees centigrade of outgoing water. Also acts as a water flow control.

Connects output to either of two pairs of transmission line terminals on the top deck of the
power amplifier cabinet.

Controls water cooling system.

Indicates rate of water flow. Meter also acts as a water flow control.

Green jewel signal light indicates when the water cooling system is in operation.

o o (o]

SIGNAL CORPS U S ARMY §
POWER AMPLIFIER BC-340~(%
SEMAL NO. |  ORDER NO.

0!

)e §

&

(o)

TM80I-10
Figure 39. Power Amplifier BC-340-(*), front panel, top section.



b. The following table lists the controls of Power

Amplifier BC-340—(*) which are not located on the

front panel and indicates their application :

Control

Location

Function

Line frequency
switch 50-60 (SW-
12) (hg. 29). )
Coarse tuning
(fig. 24).

‘Coarse tuning
- (fig. 25).
INLET water valve
(fig. 11).
OUTLET water
valve (fig. 11)
DRAIN water valve
(fig. 11).
AUX. VALVE
(fig. 7 or 8)

Mounted on voltage regulator (VR-1) at
lower left side of Power Amplifier BC-340-
D, -F through -I.

Tuning bars and clamps on plate coils 1.-2-1
and L-2-2 for Power Amplifier BC-340,
-A, -B, -D through -H.

Tuning screws in plate coils L-2-1 and L-2-2,
for Power Amplifier BC-340-1.

At lower rear of Power Amplifier BC-340-(*)
cabinet.

At lower rear of Power Amplifier BC-340-(*)
cabinet.

At lower rear of Power Amplifier BC-340-(*)
cabinet.

At right rear of lowest shelf of Power Amplifier
BC=340-(*) cabinet.

Places the equipment in 50-cycle or 60-cycle
operation, depending upon the supply line
frequency.

Varies the operating frequency range by short-
ing out turns on the plate tuning coils.

Varies the operating frequency range by short-
ing out turns on the plate tuning coils.

Controls flow of water into the unit. Refer to
water flow circuit diagram (fig. 27 or 28).

Controls flow of water out of the unit. Refer to
water flow circuit diagram (fig. 27 or 28).

In same line as OUTLET valve. Refer to water
flow circuit diagram (fig. 27 or 28).

Controls rate of water flow in entire water
circulating system. Refer to water flow circuit
diagram (fig. 27 or 28).
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Figure 40. Power Amplifier BC-340~( *), front panel, center section.
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24. Controls and Instruments of Rectifier

- * .
RA 22-( ) ments of the Rectifier RA-22-(*) front panel and
a. The following table lists the controls and instru-  indicates their application:
Control of instrument Function
A.C. OVERLOAD § 1 relay Breaks the a-c input circuit when phase 1 is overloaded.
(RL-1) (fig. 43).
A.C. OVERLOAD § 2 relay Breaks the a-c input circuit when phase 2 is overloaded.
(RL-2) (fig. 43).
D.C. OVERLOAD relay Breaks the a-c input circuit when the d-c output circuit is overloaded.
(RL-3) (fig. 43).
FIL. PRI. voltmeter (M-1) Measures primary voltage of filament transformers (T-2, T-3, T-4, and T-5).
(fig. 42).
LINE voltmeter (M-2) Measures the line voltage.
(fig. 42).
LINE VM. SWITCH (SW-3) Switches voltmeter M-2 across any one of the three phases.
(fig. 43).
OUTPUT kilovoltmeter Measures rectifier output voltage.
(M-3) (fig. 42).
PRIMARY VOLT CON- Operates detent on primary of T-1 for changing the output voltage of rectifier RA-22-(*).
TROL handwheel (SW-5) As a result of ganging arrangement, operates SW-4.
(fig. 43).
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Figure 41. Power Amplifier BC-340—(*), front panel, bottom section.



b. The following table lists the controls of Rectifier

RA-22-(*) which are not located on the front panel

and indicates their application:

¢

Instrument
or
control Location (fig. 12 or 13) Function

Oil gage .......... On plate transformer T-1. Left side rear of Indicates amount of oil in plate transformer

rectifier cabinet. N T-1. Normal level can be seen in figure 13.
Thermometer ...... On plate transformer T-1. Left side rear of Indicates operating temperature of plate trans-

rectifier cabinet. ) former T-1.
Valve ............. On plate transformer T-1. Left side rear of For draining oil from plate transformer T-1.
. rectifier cabinet.
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Figure 42. Rectifier RA-22-(*), front ponel, upper section.
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Section Ill. OPERATION UNDER USUAL CONDITIONS

25. Preliminary Starting Procedure

Perform the preliminary starting procedure given
below before using the starting procedure described
in paragraph 26.

a. Check paragraphs 32 and 33 for initial adjust-
ments.

b. Set GRID TUNING capacitor C-2 and GRID
RANGE switch SW-1 in accordance with the cali-
bration curves of figures 60 and 61.

Note. In some cases it will be possible to use either of
two taps on switch SW-1. Use the tap that will give the
lowest reading for capacitor C-2.

¢. Set INPUT COUPLING capacitor C-1 in ac-
cordance with the calibration curves of figures 62
and 63.

d. Set NEUTRALIZATION capacitors C-3 and
C—4, PLATE TUNING capacitor C-5, and LINE
COUPLING capacitor C-6 in accordance with their
respective calibration curves.

Table II. Coarse Tuning Shorting Bars for Plate Tuning

Coils

Band : e o R B
l.-._----_..—,— _;B-t;‘;5v ..... \ l\'one_“.. ________ 20
2 ...l 45tob55. . _____ 45t05.5..______ | 17
3 . .| 55t06.0..______ 56t060._______ 14
4 . 60to70._._____ 60to70._______. 11
Sceee .| 70t080________ 70t080________ 9
6 . | 80t09.0....__.. 80to90.______. 7
T .l 9.0t0100._..___ 9.0t0o100._____. 6
8 e ..-.|100to11.0_____. 100to11.0_____. ! 5
I 110to12.0.____. 11.0 to 12.0____,_5 4
10| 120to140...__. 120t0140..... 3
11._------___: 140t0 16.0..____ 140 to 16.0._____ 2
12, ... |160t019.0._____| 160t0190______ 1
8. 190t0220______ 19.0 to 26.5._____ 0
4 .| 220t026.5..____ 22.0 to *26.5 and 0

19.0 to 26.5.

*For this band, the two shorting bars are used. See figure 24 for the
fastening paints for the 22.0- to 26.5-mc shorting bar.

(1) For Power Amplifiers BC-340-A, -B, and
-D through -H, see figures 64 through 72.

(2) For Power Amplifier BC-340-1, see figures

’ 73 through 81.

e. Make the necessary adjustments to plate tuning
coils L-2-1 and L-2-2, for operation at the desired
frequency.

(1) For Power Amplifiers BC-340-A, -B, and
-D through -H, set the shorting bars and
clamps in accordance with figure 24 and
table II. Table IT shows the frequency range
divided into 14 bands and the shorting bars
necessary for each band. Determine in
which band the desired frequency of opera-
tion falls. Note the shorting bars indicated
for that band and then fasten the proper
shorting bars on plate tuning coils L-2-1
and L-2-2. When fastening these shorting
bars in place, note that the clamping wedges
on the plate coils have a slant or pitch cor-
responding to the pitch of the coils, and that
the corresponding inverted wedges on the
shorting bars are also arranged to fit the coil
pitch. This means that each plate tuning
coil has its own set of shorting bars. The
clamping yokes together with pins complete
the clamping assembly. Tighten the clamp-
ing assembly with the fingers only. The pins
should be pushed into the wedge before
tightening the clamps, to avoid bending or
deforming the pins.

(2) For Power Amplifier BC-340-I, set the
tuning screws into plate tuning coils L-2-1
and L-2-2 in accordance with figures 25
and 82. Figure 82 shows the frequency
range divided into 11 bands and the posi-
tions of the tuning screws for each band.
Determine in which band the desired fre-
quency of operation falls. Note which turn
numbers are indicated by the positions of
the screw-head symbols in figure 82. Place
a tuning screw into each of the taps (fig. 25)
corresponding to the turn numbers noted.
For band 11, note that tuning screws must
also be placed into the two taps marked HF.

f. Set TRANS. LINE SWITCH SW-3 for se-
lection of the desired transmission line.

g. Connect a suitable antenna to the amplifier trans-
mission lines.
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26. Starting Procedure

Note. If during the starting procedure an abnormal result
is obtained, see paragraph 45. Be sure that paragraph 25 has
been complied with before using this starting procedure.

a. Set the MAIN ON-OF switch (SW-10) at
ON. The amber MAIN ON light (PL-1) should
light.

b. Set the WATER ON-OFF switch (SW-9) at
ON. The green WATER ON light (PL-2) should
light. Check the water system for leaks (par. 32).

c. Set the FILAMENT ON-OF switch (SW-5)
at ON. The green FIL. ON light (PL-3) should
light.

d. Adjust the FILAMENT control (R-10) for

a reading of 200 volts on the FILAMENT meter
(M-5).

e. Set the BIAS ON-OFF switch (SW—-4) at ON.
The red BIAS on light (PL-4) should light.

f. Excite the power amplifier with one-half the
normal output from the exciter, Radio Transmitter
BC-339-(*).

g. Adjust, in order, GRID TUNING -capacitor
C-2 and INPUT COUPLING capacitor C-1 for
maximum reading on GRID meter M-2.

h. Check final tuning of Radio Transmitter BC-
339-(*).

. Apply normal output from the exciter to the
power amplifier. ’

J. Readjust GRID TUNING capacitor C-2.

k. Note the reading of the GRID meter (M-2)
and then vary the PLATE TUNING control C-5.
If no dip is observed in the GRID meter reading, the
circuit is properly neutralized. Set the PLATE
TUNING control back to its original position. If a
dip in the GRID meter reading is observed, vary
the NEUTRALIZATION control in small steps. As
the point of neutralization is approached, the dip in
grid current will become smaller until, at the point
of neutralization, no dip is observed when the
PLATE TUNING control is varied. Further change
in the NEUTRALIZATION control will cause de-
neutralization»of the circuit. The correct setting is
exactly halfway between the point where the dip
disappears and the point where the dip returns.

[. Set the PRIMARY VOLT CONTROL (SW-
5) on the rectifier unit to position 1.

m. Set PLATE ON-OFF switch (SW-11) at ON.
The green PLATE OFF light (PL-5) should light.

n. Press the START button of the PLATE CON-
TROL switch (SW-6). The right contactor of the
controller (SW-1) of the rectifier unit closes with
an audible clap. The red PLATE ON signal light
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(PL-6) should light. After 3 seconds a second clap
is heard, indicating that the second contactor has
closed.

Caution: Never key the exciter while pressing
this START button.

0. Depending upon the operating frequency, fol-
low the procedure described in either (1) or (2)
below.

(1) When operating below 20 mc, adjust the
PLATE TUNING control (C-5) for min-
imum readings on the PLATE 1 and
PLATE 2 meters. This should occur si-
multaneously with a maximum reading of
the GRID meter.

(2) When operating above 20 mc, adjust the
PLATE TUNING control (C-5) for max-
imum reading on the GRID meter M-2.
This should occur simultaneously with min-
mmum readings of the plate meters.

p. Check the neutralization adjustment by varying
slightly the PLATE TUNING control, C-5, and
noting the variations in the grid and plate current
meters. If the peak (maximum) grid current occurs
concurrent with a dip (minimum) plate current, the
amplifier is properly neutralized. If this does not
occur, reneutralize.

q. Adjust LINE COUPLING capacitor C-6 for
a reading of 0.5 ampere or maximum on the plate
meters and then readjust the PLATE TUNING
control, C-5, in accordance with o above.

r. Increase the setting of the PRIMARY VOLT
CONTROL from 1 to 2.

s. Readjust PLATE TUNING control C-5 for
minimum plate current. Adjust LINE COUPLING
control C—6 for a reading of 0.75 ampere or max-
imum on the plate meters. Check GRID TUNING
capacitor C-2 for maximum indication on GRID
meter M-2. Readjust PLATE TUNING control
C-5 for minimum plate current.

t. Increase the setting of the PRIMARY VOLT
CONTROL from 2 to 5. However, repeat s above
with each increased setting of the PRIMARY VOLT
CONTROL, while the LINE COUPLING, C-6,
is adjusted for the following readings on the plate
meters :

Primary volt control setting. .. .. 2 3 4 5
Plate meter reading_______ 0.75 1.0 1.3 1.6

u. C'heck all meter readings against table III.



Table III. Typical Operating Data

Rectifier RA-22-(*)

Line Fil pri Output
(volts) (volts) (kv)
220 233 75
217 231 7.45
218 232 7.45

Power Amplifier BC-340-1

Grid |

Freq Fil Bias Plate 1 Plate 2
(mc) (volts) (volts) (ma) (amp) (amp)
20 205 560 220 1.59 1.61
12 200 550 270 1.54 1.55
4 200 550 210 1.50 1.60

Power Amplifiers BC-340-A, -B, and -D through -H

Freq Fil Bias Grid Plate 1 Plate 2
(mc) (volts) (volts) (ma) (ma) (ma)
22 7| 200 620 350 15 1.44

27. Stopping Procedure

a. Press the STOP button of the PLATE CON-
TROL switch (SW-6).

b. Set the PLATE ON-OFF switch (SW-11) to
OFF.
c. Set the BIAS ON-OFF switch (SW-4) to
OFF. -

d. Set the FILAMENT ON-OFF switch (SW-5)
to OFF.

e. Set the WATER ON-OFF switch (SW-9) to
OFF.

Caution: Do not perform f below until time delay
relay RL-3 shuts off the water supply. RL-3 has a
time delay of 1 minute.

f. Set the MAIN ON-OFF switch (SW-10) to
OFF.

Section IV. OPERATION UNDER UNUSUAL CONDITIONS

28. General

The operation of Amplifier Group AN/FRA-2
may be difficult in regions where extreme cold, heat,
humidity and moisture, sand conditions, etc., prevail.
In the following paragraphs instructions are given on
procedures for minimizing the effect of these unusual
operating conditions,

29. Operation in Arctic Climates

Subzero temperatures and climatic conditions asso-
ciated with cold weather affect the efficient operation
of the equipment. Instructions and precautions for
operation under such adverse conditions follow :

a. Keep the equipment warm and dry. If the
equipment is not in a heated inclosure, fabricate the
structure as shown in figure 44. Figure 44 illustrates
one method of recirculating the heated air from the
cooling system to supplement the heating system of
the building and to control the temperature of the
water. Materials for this type of structure are not
supplied but may be salvaged from packing cases.
The hinged panels, shown in solid lines, control the
air flow and may be used to obtain the desired input
temperature of the water as indicated by the TEMP.
IN meter of Power Amplifier BC-340-(*).

b. Mercury-vapor tubes require more time to warm
up than vacuum tubes. Before turning on the plate
voltage, let the tube filaments heat for 10 to 15 min-

utes, depending on the temperature of the surround-
ing air. If the tube is not warm when the plate voltage
is turned on, the surge of high voltage may ruin the
tube. When operating in extreme cold, it may be
found that Tubes JAN-872A will not ignite. If this
condition is encountered, replace Tubes JAN-872A
with Tubes JAN—4B32. No further changes are re-
quired.

c. Locate the equipment inside a heated inclosure
where there is no danger of a cold draft striking the
glass tubes when a door is opened. A sudden draft
of cold air is often sufficient to shatter the glass en- .
velope of a heated tube. If the inclosure is so con-
structed that this precaution is impossible, place a
blanket or some barrier between the source of the
draft and the equipment.

d. In general, allow the maximum possible warm-
up time prior to equipment operation.

e. For further information on low-temperature op-
eration, refer to TB SIG 66.

30. Operation in Tropical Climates

When operated in tropical climates, the equipment
may be installed in swampy areas, making moisture
conditions more acute than normal in the tropics.
Ventilation is usually very poor, and the high rela-
tive humidity causes condensation of moisture on the
equipment whenever the temperature of the equip-
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TM 801-66

Figure 44. Water Cooling Unit RU-2-(*), siethod for recirculating heated air.

ment becomes lower than the ambient air. To min-
imize this action, place any means of heating near or
inside the equipment, such as large electric light bulbs.

31. Operation in Desert Climates

a. Conditions similar to those encountered in trop-
ical climates often prevail in desert areas. Use the
same measures to insure proper operation of the
equipment.

b. The main problem which arises with equipment
operation in desert areas is the large amount of sand
or dust and dirt which enters the motors and pump.
The ideal preventive precaution is to house the equip-
ment in a dustproof shelter. Since, however, such a
building is seldom available and would require air
conditioning, the next best precaution is to make the
building in which the equipment is located as dust-
proof as possible with available materials. Hang wet
sacking over the windows and doors and cover the
inside walls with heavy paper.
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¢. If the ambient temperature is greater than 65° C.

(140? F.), operate the unit at lower power; that is,
turn the handwheel of the PRIMARY VOLT CON-
TROL to tap 4 or lower, depending on the ambient:
temperature.

d. Never tie power cords, signal cords, or other
wiring connections to flimsy supports. Desert areas
are subject to sudden wind squalls which may jerk
the connections loose or break the lines.

e. Take care to keep the equipment as free from
dust as possible. Make frequent preventive mainte-
nance checks (pars. 36 and 37). Pay particular at-
tention to the condition of lubrication of the equip-
ment. Excessive amounts of dust, sand, or dirt that
come into contact with oil and grease result in grit,
which will damage the equipment.

f. For further information on precautions to pre-
vent equipment failure due to dust or dirt infiltration,
refer to TB SIG 75.



Section V. INITIAL ADJUSTMENTS OF EQUIPMENT

32. Initial Adjustments of Water Cooling
System

a. Water Cooling Unit RU-2-A is provided with
a variable sheave on the motor drive. For operation
from a 50-cycle power source, set this variable sheave
to give a pitch diameter of approximately 6.6 inches
to the motor pulley. For operation from a 60-cycle
power source, set this variable sheave to give a pitch
diameter of approximately 5.4 inches to the motor
pulley. However, the variable sheave has been set at
the factory for 60-cycle operation and it will be nec-

-essary to change it only when 50-cycle operation is

desired. This change is made by loosening the belt
tension (par 64b), loosening the setscrews in each
side of the variable sheave, and rotating the outside
halves of the double sheave clockwise to increase the
pitch diameter (counterclockwise moves the plates
apart and decreases the pitch diameter). After the
sheave is adjusted to the correct diameter, tighten
the setscrews and readjust the belt tension (par. 64b).
Water Cooling Units RU-2 and RU-2-B can not
be adjusted to operate from a 50-cycle power source.
Water Cooling Unit RU-2-C can operate from either
a 50- or 60-cycle power source without any changes
being made to the unit.

b. Fill the surge tank with distilled water or water
known to be free of harmful ingredients. The LEAK-
AGE meter reading must not exceed 15 ma. Approx-
imately 35 gallons of water are necessary for filling
the system, and the surge tank must be kept at least
three-quarters full.

¢. For Water Cooling Unit RU-2-C, prime the
water pump (fill it with water). Make certain that
the casing and suction pipe are completely filled with
water. Unless this is done, the unit will pump air
instead of water.

d. Check paragraph 38 on lubrication of drive
motor of Water Cooling Unit RU-2-(*) before
starting the water cooling system.

e. Set the water cooling system into operation by
performing the following :

(1) Turn the MAIN ON-OFF switch to ON.

(2) Turnthe WATER ON-OFF switch to ON.

f. If in Water Cooling, Units RU-2, -A, and -B
the water does not circulate properly, open the pet-
cock at the top of the pump casing while the pump
is running. This will allow the air that is trapped

in the pump to escape. Allow sufficient time for all
the air in the system to escape and then shut the
petcock.

g. Check the entire water system for leaks. Leaks
in the water system should not be repaired by further
tightening of the screws but by replacing the gaskets.
The lead piping is further sealed, if necessary, with
the pipe dope provided in the installation kit.

h. Remove the air from the water system by open-
ing slightly the petcocks on either side of the back
of the WATER FLOW meter, M-9. A piece of
small rubber tubing can be used to prevent water
from running inside the equipment. Open the valves,
very carefully, one at a time. Do not open or close
them suddenly or the sudden surge of water, when
the air is removed, will damage the delicate move-
ment of the WATER FLOW meter. Make sure that
all the air has been removed, by opening the petcocks
several times while the water is circulating and noting
whether the water is free of air bubbles. The above
procedure should also be followed after extended
stand-by periods of the equipment.

1. Set the AUX. VALVE control (fig. 23) so that
the WATER FLOW meter reads between 7 and 8
gallons per minute.

j. Shut down the water cooling system as follows:
(1) Turn the WATER ON-OFF switch to
OFF.
(2) Wait 1 minute, then turn the MAIN ON-
OFF switch to OFF.

33. Initial Adjustments of Electrical System

a. For Power Amplifiers BC-340-D and -F
through I, set the 50/60-cycle switch (SW-12) on
the voltage regulator to the power line frequency of
either 50 or 60 cycles.

b. Remove the glass front of the TEMP. OUT
meter (M-8) and adjust the indicator for the 70° C
point. This will cause the electrical contacts of M-8
to close when the temperature of the outgoing water
exceeds 70° C.

¢. Adjust the knurled knob on the front of the
WATER FLOW meter, M-9, so that the indicator
reads between 7 and 8. This will cause the electrical
contacts of M-9 to close when the water flow falls
below the indicator reading.
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d. Set the overload felays on the rectifier front (3) Set the D. C. OVERLOAD relay to a

panel as follows: scale reading of 1.8.
(1) 12:?1(::ﬂ::;bf:rs:w?x:;eagitsijz?eiﬁ " ¢. Remove the small breather screw (fig. 33) from
rela the top of the oil-filled plate transformer (T-1). The
¥ transformer is filled with 89 gallons of Esso Trans-

(2Z) Set the two A.C. OVERLOAD relays to
a reading of 2.0 on the calibrated scale. The
scale of each relay is located adjacent to f- Set spark gap distance on CH-1 in the rectifier
the relay plunger and below the relay coil.  unit to 0.02 inch.

former Oil, Universal No. 35, or equivalent.



CHAPTER 3
ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section |. ORGANIZATIONAL TOOLS AND EQUIPMENT

34. Tools and Sets Supplied with Amplifier
Group AN/FRA-2

No tools are supplied with Amplifier Group AN/
FRA-2. The necessary tools for the installation of
the equipment are supplied in Tool Equipment TE-
87-A, which is supplied as standard tool equipment
for all fixed stations.

35. Special Tools Issued for Amplifier
Group AN/FRA-2

No special tools are supplied for the installation,
repair, or maintenance of this equipment. However.
in order to safeguard personnel working on this
equipment, it is necessary to utilize some shorting
device to short to ground all points normally carrying
high potential. The equipment design incorporates
shorting devices, but the procedure of shorting out
all h-v circuits should become a habit to be performed
before trouble shooting or servicing the equipment.
The shorting stick shown in figure 45 is of simple
construction and will serve the purpose very well.
In using this stick, first inspect it to make sure that
it is in good condition, attach the grounding clamp to
a reliable ground connection, and then touch the hook
to all positive connections of capacitors and to all h-v
circuits. The hook on the end of the stick will enable
the user to hook the device to h-v point as protection,
in case the power should be accidentally turned on.
If this should ever happen, the h-v would be grounded.

Remember: Do not rely on bleeder resistors or

the automatic shorting device to discharge filter ca-
pacitors. Short out the filter capacitors with a shorting
stick as a habitual precautionary measure.

. HEAVY COPPER HOOK

FLATTEN APPROX 3" FOR
DRILLING AND MOUNTING

BARE FLEXIBLE *6
WIRE OR LARGER, OR
. HEAVY WIRE BRAID
HARDWOOD STICK
ORY AND COAT WITH
GLEAR SHELLAC

GCAUTION. CONNEGT GROUND CLAMP GROUND BEFORE

USING PROBE
REMOVE SHORTNG STICK BEFORE TURNING ONPOWER
LEGEND
ITEM NOMENCLATURE SIG G STOCK NO. QUANTITY

1 soLT W/nuTs 6L 803-2R 2EA

2 WASHERS 6L 50103-8 4 EA

3 COPPER TUBE 62 3320-35 | FT

4 COPPER BRAID IF6CI-6 S FT

5 CLAMP 321087-8.2 | EA

3 TERMINAL LUG 3212050-526 | EA

TMBOI-16

Figure 45. Construction of grounding stick.

Section II> PREVENTIVE MAINTENANCE SERVICES

36. General

Preventive maintenance is work performed on
equipment (usually when the equipment is not in
use) to keep it in such good working order that
breakdowns and needless interruptions in service will
be kept to a minimum. Preventive maintenance differs
from trouble shooting and repair since its object is
to prevent certain troubles from occurring.

Note. Operations described in this section are organiza-
tional maintenance (see TM 38-650).

a. Use No. 0000 sandpaper to remove corrosion.

b. Use a clean, dry, lint-free cloth or a dry brush
for cleaning.

(1) If necessary, except for electrical contacts,
moisten the cloth or brush-with Solvent,
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drycleaning (SD) ; then wipe the parts dry
with a cloth.

(2) Clean electrical contacts with a cloth mois-
tened with carbon tetrachloride; then wipe
them dry with a dry cloth.

c. To remove dust from inaccessible places, dry
compressed air may be used at a line pressure not
exceeding 60 pounds per square inch. Be careful,
however, or mechanical damage from the air blast
may result.

37. Performing Preventive Maintenance

The preventive maintenance operations which fol-
low should be performed by organizational personnel
at the intervals indicated, unless these intervals are
reduced by the local commander.

Caution: Screws, bolts, and nuts should not be
tightened carelessly. Fittings tightened beyond the
~ pressure for which they are designed will be damaged
or broken.

a. DAILY.
(1) Clean exterior of cabinet.
(2) Check operation of panel lamps.
(3) Check meter readings (par. 26).
(4) Check water system for leaks.
(5) Check dials for improper settings.
(6) Check the oil level and temperature of the
plate transformer.
b. WEEKLY.

Caution: Disconnect all power before performing

the operations which follow. Upon completion, re-

connect power and check the equipment for satis-
factory operation.
(1) Clean interior of cabinet and all parts ac-
cessible without removal from cabinet.
(2) Inspect filter capacitors for leakage of
dielectric, for bulging, and for heating.

(3) Inspect transformers for excessive heating.

(4) Inspect fuses and fuse holders for corro-
sion, cracks, and lack of tension sufficient
to insure good contact.

(5) Check vacuum tubes; replace if necessary.

(6) Check meters for zero adjustment.

(7) Check mounting clips for dirt and lack of
tension.

(8) Check relays for misalined contacts and im-
proper timing.

(9) Check motors for binding and dirt.

(10) Check dial shafts for loose coupling.

(11) Check the surge tank level for low water
supply.

(12) Check the spark gap on CH-1 in the
rectifier unit for incorrect spacing.

(13) Check air filters for dirt (par. 56).

(14) Inspect variable capacitors for dirt, bent
plates, corrosion, and signs of arcing.

¢. MoNTHLY. Make visual inspection of the items
which follow ; correct and/or clean if necessary.
(1) Tube sockets and pins, for loose contacts,
dirt, and corrosion.
(2) Filter capacitor terminals, for corrosion.
(3) Resistors, for blistering, discoloration, and
other evidence of overheating.
(4) Switches, for dirt, corrosion, loose contacts,
and unsatisfactory mechanical action.
(5) Wires, cords, and cables, for cracked, cut,
and frayed insulation. -
(6) Cable lugs and connectors, for looseness,
dirt, and corrosion.
(7) Tube water jackets B—9, for scale forma-
tion.
(8) Targets, for insufficient length (par. 64a).
(9) Motor drive helts, for slack (par. 64b).

Section lll. LUBRICATION-

38. Lubrication Instructions

a. GENERAL.

(1) The type of lubricant to be used, the in-
terval, and the specific instructions for lubri-
cation of the air blowers, water cooling unit,
and miscellaneous items are given in the
subparagraphs that follow.

(2) Gasoline will not be used as a cleaning fluid
for any purpose. When the unit is over-
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hauled or repairs are made, parts should be
cleaned with solvent (SD).

(3) Carbon tetrachloride will be used as a
cleaning fluid only in the following cases:
on electrical equipment where inflammable
solvents cannot be used because of fire
hazard, for electrical contacts, including re-
lay contacts and switches, and for items
specifically indicated.



b. AR Browers BL-1. The air blower of both
the power amplifier (fig. 7 or 8) and the rectifier
should have their sleeve type bearings lubricated after
about 1,000 hours of operation. One oil cup is pro-
vided in each air blower motor for oiling the bearings.
and about 60 drops of Oil, engine (OE-10) should
be added.

¢. MISCELLANEOUS ITEMS.

(1) Capacitor bearings and shaft bearings have
been properly lubricated by the equipment
manufacturer. Relubricate these points each
month by applying a film of Oil, lubricating,
preservative, special (PL-Special).

(2) The detent cams have been lubricated by
the equipment manufacturer. Relubricate
these points each month by applying a film
of Grease, lubricating, special (GL).

(3) To prevent binding of the water valves and
petcocks, each month apply a few drops of
oil (PL~Special).

d. Drive Moror oF \WaTER CooLing UniT RU-
2-(*). Before placing the motor into operation for
the first time, and each month thereafter, add Grease,
general purpose No. 2 (WB), or equivalent, and
oil (OE-10), as follows:

(1) Wipe clean the pressure-gun fitting and the
region around the fitting and relief plug or
the drive and bearing.

(2) Remove the relief plug.

(3) Free the relief hole of any hardened grease.

(4) With the motor running, add grease (GL)
until it is expelled through the relief hole.
Adding grease until new grease is expelled
tends to purge the housing of used grease.

(5) Run the motor about 20 minutes with the
relief hole left open, to allow excess grease
to be expelled.

(6) Clean and replace the relief plug.

Caution: Keeping dirt from the bearing
housing and the lubricant is very important.
Never use grease that was used before.

(7) At the fan end, the housing is provided
with a removable pressure relief (excess
grease) pipe, extending horizontally to the
outside of the fan casing. Remove, clean,
and replace this pipe before greasing.

(8) Add grease; removing, cleaning, and re-
placing the relief pipe one or more times
during the greasing process.

(9) Add no more grease after grease is observed
in this pipe.

(10) Clean and replace the pipe, which then will
act as a sump to catch excess grease when
expansion due to heating takes place.

(11) Be sure drain plugs of sleeve bearing hous-
ings are tight. Fill each reservoir through
the oil-filler gage to within one-eighth inch
of the gage overflow level, using a good
grade of oil (OE-10).

e. WATER Pump oF WaTER CooLiNGg UNiT RU-
2-(*).
(1) Fill the two grease cups (point 6 of fig. 56)
with grease (WB), or equivalent.
(2) Apply the grease to the bearings every 24
hours of operation, by turning the grease
cups down by one turn.

Caution: Heating of bearings indicates an excess
of grease instead of a deficiency.

39. Lubrication under Unusual Conditions

a. Arctic REGIONS.

(1) General. Lubricants which are satisfactory
at moderate temperatures stiffen and solidify
at subzero temperatures, thus causing mov-
ing parts to bind or become inoperative. Use
the correct grade of lubricant for operating
the equipment in arctic regions. When pre-
paring the equipment for low-temperature
operation, see that lubricants used for mod-
erate temperatures are thoroughly removed.
Even small amounts of such lubricants, if
allowed to remain, may impair the operation
of moving parts. Be sure to use the lubricant
specified for low-temperature operation.

(2) Preparing motors and pump. At low tem-
peratures it is impossible to replace the
grease on the bearings by forcing in the
grease prescribed for low temperatures. At-
temps to do so result in overloading the
bearings with an unsuitable lubricant, which
solidifies at temperatures below 32° F.
(0° C.). Wash the bearings in solvent (SD)
to remove all traces of the old lubricant, dry
them thoroughly, and lubricate with grease
(GL), as directed in paragraph 38.

b. TropricaL REecrons. High temperatures and
moisture due to rain, condensation, etc., may cause
lubricants which normally are satisfactory to flow
from moving parts and other surfaces. These bearing
surfaces will wear excessively, and hinges, shaft bear-
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ings, and other parts will be damaged or destroyed
by rust and corrosion. Inspect the equipment daily
and lubricate it as required to insure efficient opera-
tion, using lubricants suitable for high temperatures.

¢. DESERT REGIONS. Dust and sand infiltration into
the equipment causes grit in the lubricants and will

’

seriously impair and damage the moving parts of the
equipment. Hot dry temperatures cause the lubricants
to flow from moving parts, and conditions result
similar to those described in b above. Use lubricants
suitable for high temperatures. Inspect and clean the
equipment daily.

Section IV. WEATHERPROOFING

40. Weatherproofing

a. GENERAL. Signal Corps equipment, when oper-
ated under severe climatic conditions such as prevail
in tropical, Arctic, and desert regions, requires special
treatment and maintenance. Fungus growth, insects,
dust, corrosion, salt spray, excessive moisture, and
extreme temperatures are harmful to most materials.

b. TroPICAL MAINTENANCE. A special moisture-
proofing and fungiproofing treatment has been de-
vised which, if properly applied, provides a reasonable
degree of protection. This treatment is explained in
TB SIG 13 and TB SIG 72.

¢. WINTER MAINTENANCE. Special precautions
necessary to prevent poor performance or total oper-
ational failure of equipment in extremely low tem-
peratures are explained in TB SIG 66.

d. DESsERT MAINTENANCE. Special precautions
necessary to prevent equipment failure in areas sub-
ject to extremely high temperatures, low humidity,
and excessive sand and dust are explained in TB
SIG 75.

e. LuBricaTioN, The effects of extreme cold and
heat on materials and lubricants are explained in TB

SIG 69. Observe all precautions outlined in TB SIG
69 when operating equipment under conditions of
extreme cold or heat. Refer to section III of this
chapter for detailed instructions.

41. Rustproofing and Repainting

a. When the finish on the case has been badly
scarred or damaged, rust and corrosion can be pre-
vented by touching up bared surfaces. Use No. 00 or
No. 000 sandpaper to clean the surface down to the
bare metal ; obtain a bright smooth finish.

Caution: Do not use steel wool. Minute particles
frequently enter the case and cause harmful internal
shorting or grounding of circuits.

b. When a touch-up job is necessary, apply paint
with a small brush. When numerous scars and
scratches warrant complete repainting, remove all
components, leaving only the frames, and spray paint
over the entire case. Remove rust from the case by
cleaning corroded metal with solvent (SD) to soften
the rust and sandpaper to complete the preparation
for painting. Paint used will be authorized and con-
sistent with existing regulations.

Section V. TROUBLE SHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL

42. Scope

a. The trouble shooting and repair work that can
be performed at the organizational maintenance level
(operators and repairmen) is necessarily limited in
scope by the tools, test equipment, and replaceable
parts issued and by the existing tactical situation.
Accordingly, trouble shooting is based on the per-
formance of the equipment and the use of the senses
in determining such troubles as burned-out tubes,
cracked insulators, etc.

b. The paragraphs which follow in this section help
in determining which of the components, such as the
rectifier or amplifier, is at fault and in localizing the
fault in that component to the defective stage or item,
such as a tube or fuse.
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43. Visual Inspection

a. Failure of this equipment to operate properly
usually is caused by one or more of the following
faults:

(1) Relay contacts burned because of overloads.

(2) Defective tubes.

(3) Burned-out fuses.

(4) Poor or broken switch contacts.

(5) Broken or loose connections.

(6) Water leakage.

(7) Door interlocks opened.

(8) Cracked or broken insulators.

b. When failure is encountered and the cause is

not immediately apparent, check as many of the above
items as is practicable before starting a detailed ex-



amination of the component parts of the system. If
possible, obtain information from the operator of the
equipment regarding performance at the time trouble
occurred.

¢. Visually inspect the transmission line and an-
tenna system for obvious abnormalities.

44, Trouble shooting by using Equipment
Performance Checklist

a. GENERAL. The equipment performance checklist
(par. 45) will help the operator to determine whether
the amplifier and the rectifier units are functioning
properly. The list gives the item to be checked, the
conditions under which the item is checked, the
normal indications and tolerances of correct operation,
and the corrective measures the operator can take. To
use this list, follow the items in numerical sequence.

b. ActioN or ConbIiTioN. For some items, the in-
formation given in the action or condition column
consists of the setting of various switches and controls
under which the item is to be checked. For other items
it represents an action that must be taken to check the
normal indication given in the normal indications

column.

¢. NormAL INDpicaTIONS. The normal indications

45. Equipment Performance Checklist

listed include the visible and audible signs that the
operator should perceive when he checks the items.
If the indications are not normal, the operator should
apply the recommended corrective measures.

d. CorrECTIVE MEASURES. The corrective meas-
ures listed are those the operator can make without
turning in the equipment for repairs. When reference
is made in the table to chapter 5, it indicates that the
trouble cannot be corrected during operation and that
trouble shooting by an experienced repairman is
called for. If the set is completely inoperative and the
recommended corrective measures do not yield re-
sults, trouble shooting is necessary. However, if the
tactical situation requires that communication be
maintained and if the set is not completely inopera-
tive, the operator must maintain the set in operation
as long as it is possible to do so. \

e. PREPARATORY AND START ITEMs. These items
should be checked each time the equipment is put into
operation.

f. Stop ITEMs. These items should be checked
whenever the station is taken out of operation. Any
abnormal indications at this time are probably caused
by trouble in the set and should be corrected before
the next expected period of operation.

I{ﬁ:‘ Item Action or condition Normal indications Corrective measures
1 | INPUT COUPLING | Check the positions as de-
control. termined by frequency of
operation and figures 62
NEUTRALIZATION through 81.
control.
PLATE TUNING con-
trol. . '
LINE COUPLING
P control.
R
E | 2| GRID TUNING con- | Check the positions as de-
P trol. termined by frequency
A of operation and figures
R GRID RANGE switch_ 60 and 61.
A
T TRANS. LINE | Set for selection of the de-
(o) 3 SWITCH. sired transmission line. ,
R
Y 4 | Plate tuning coils_____ -| Check the settings of the
tuning screws or starting
bars as determined by
frequency of operation
and the coarse tuning
chart (fig. 82 or table II).
5 | All other switches. Set in off positions.
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Item |

No. l Item

Action or condition

Normal indications |

!

Corrective measures

6 | MAIN ON-OFF switch.
7{ WATER ON-OFF
switch.

Turn to ON position

Turn to ON position

"Amber MAIN ON light
lights.

Green WATER ON light
lights.

Motor of Water Cooling
Unit RU-2-(*) is heard
operating.

Amplifier air blower BL-1
is heard operating.

When a temperature of
60° F. is reached in the
rectifier unit, the rectifier
air blower is heard oper-
ating.

Reset ripped MAIN switch;
Check power source.

Vary AUX. VALVE to cor-
rect water temperature.

Check TH-1.
Check relays RL-7 and RL-5.
Check fuses F-1 and F-2,

Check fuses F-9, F-10, and
F-11 in models -G and -1
and F—-4 in the other
models.

Check fuses F-5 and F-6 in
models -G and -1, and F-3
in the other models.

Check fuses F-7 and F-8 in
models -G and -1 and F-5
in the other models. Check
TH-1 in the rectifier unit.

FILAMENT ON-OFF
switch.

8 !

10, PLATE ON-OFF

switch.

 PRIMARY
CONTROL.

11 VOLT

12 | PLATE CONTROL
START-STOP push

button.

BIAS ON-OFF switch. .

I Turn to ON position

Turn to ON position

|
|
|
|

‘ Turn to ON position

Turn to position 1

Press the START button__ .

Green FIL. ON light lights _

FILAMENT METER
M-5 reads 200 volts

|
Red BIAS ON light light,s--i

i
;
!

B1AS meter M-3 reads ap-
proximately 550 volts.

I
|
|
i
!
Reading on GRID meter %
M-2. ;
Green PLATE OFF light
lights.
LINE meter in rectifier
" unit reads approximately |
220 volts. '
Reading on OUTPUT meter_:
|
Right contactor of SW-I
clicks into position. l

Refer to chapter 5.

Adjust FILAMENT control.

Check door interlocks.

Check relay RL-6 and time
delay relay RL-1.

Check fuses F-3 and F-4 in
models -G and -I and F-2
in the other models,

Check bias supply.

Check tubes V-3 and V—4 in
power amplifier unit.

Check tubes V-1 and V-2,

Check relay RL—4 and right
contactor of SW-1,

Check h-v reetiier,

Check A.C. OVERLOAD 1,
A.C. OVERLOAD 2, and
D.C. OVERLOAD relays

i in the rectifier unit.



Item

Action or condition

Normal indications

Corrective measures
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13

PRIMARY VOLT
CONTROL.

ToH®m

14

15

16

17"

18

19

PLATE CONTROL
START-STOP push
button.

PLATE ON-OFF
switch.

BIAS ON-OFF switch.

FILAMENT ON-OFF
switch.

WATER ON-OFF
switch.

MAIN ON-OFF switch_

Set to position 5___________

Press the STOP button_____

Turn to OFF position______

Turn to OFF position_.____

Turn to OFF position._____

Turn to OFF position______

Turn to OFF position only
after relay RL~3 has shut
off the water.

Green PLATE OFF light
goes off and red PLATE
ON light lights.

Left contactor of SW-1
clicks into position.

Reading on PLATE 1 and
PLATE 2.

BIAS meter reads 550 volts.
GRID meter reads 100
to 270 ma (miliam-
peres).

PLATE 1 and PLATE 2
meters read 1.54 to 1.61
amperes.

Check SW-4 in the rectifier
unit.

Check time delay relay om
SW-1.

Check tubes V-1 and V-2 in
power amplifier,

Check tuning and neutraliza-

tion.
hY

See chapter 5.

Green WATER ON light

Contactors of SW-1 will re-
lease with an audible click.

Red PLATE ON light goes
off and green PLATE
OFF light lights.

Green PLATE OFF light
goes off.

Red BIAS ON light goes off.

Green FIL. ON light goes
off.

goes off, if time delay
relay RL-3 has had 1
minute in which to open.

Motor of water cooling unit
stops operating.

Air blowers in amplifier and
rectifier units stop oper-
ating.

Amber MAIN ON light
goes off.
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CHAPTER 4
THEORY OF EQUIPMENT

46. Block Diagram
(fig. 46)

a. Amplifier Group AN/FRA-2 is composed of
three units, Power Amplifier BC-340-(*), Rectifier
RA-22-(*), and Water Cooling Unit RU-2-(*).
The power amplifier is driven by an external exciter.
The rectifier unit supplies the high voltage for the
power amplifier. The water cooling unit is a motor-
driven water pump and cooling radiator which circu-
lates water through the power amplifier unit for cool-

ing the p-a (power-amplifier) tubes.

b. The power amplifier is a push-pull, class C, r-f
amplifier. The output of the exciter is fed to the bal-
anced grid circuit of the amplifier. Grid bias is fed to
the grid circuit from the grid bias rectifier. A typical
cross-neutralization circuit for push-pull amplifiers
is used. Rectifier RA-22-(*) supplies the high
voltage through the plate circuit to the plates of the
p-a tubes. The balanced r-f plate circuit is similar to
the r-f grid circuit and feeds the antenna output cir-
cuit. Power is supplied to the filaments of the p-a
tubes from a voltage regulator.

47. Grid (Input) Circuit
(fig. 47)

a. The output of the exciter is fed through capac-
itors C-27 and C-28, which block the bias voltage
from the input transmission lines, to the grid circuit.
The grid circuit is composed of two pi networks in
push-pull. Each pi network is composed of L-1, one-
half of C-1, and one-half of C-2 (B, fig. 47). The
purpose of such a network is for a nonresonant line
characteristic impedance match. It is used to trans-
form the resistive load of the input transmission line
to the grid input impedance. C-1, L-1, and C-2 are
made variable to enable maintaining the proper im-
pedance relationship at different operating fre-
quencies.

b. Chokes RF-1 and RF-2 prevent rf irom enter-
ing the bias supply. A 1,000-ohm, 20-watt resistor,
with a length of wire across it, is placed in each of the
grid circuits. At high frequencies the wires that ap-
pear to be shorting out these resistors (R~11 and
R-12) act as inductances. Therefore the combination
of resistance and inductance is used as a parasitic

RECTIFIER
RA-22-1%)
HIGH VOLTAGE
POWER SUPPLY
INPUT
FROM T0
EXCITER ANTENNA
600 N
TRANSMISSION LINE
* POWER AMPLIFIER
IJ'] () 8C-340-(%) [
= = Pt WATER PIPES
GRID CIRCUIT PLATE
CIRCUIT S CIRCUIT
GRID BIAS FILAMENT CIRCUIT WATER COOLING
RECTWFIER VOLTAGE REGULATOR UNIT
CIRCUIT RU-2-(v)
™ 801-4

Figure 46. Amplifier Grouwp AN/FRA-2, block diagram.
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suppressor. That is, it suppresses the r-f grid current
that would be produced by unwanted h-f (high-
frequency) oscillations. Resistor R-1 is a bias re-
sistor, used primarily as a protection for the p-a tubes
in case the bias supply should fail and relay RL—4
(fig. 86) fails to operate. Capacitor C-7 bypasses rf
to ground.

¢. In class C, r-f power amplifier operation with
the key down and without modulation, the rated d-c
grid current for the tubes (triode Tubes JAN-129B,
fig. 30) is 250 ma each, and the d-c grid voltage can
be as high as 1,500 volts. However, the grids in this
application are biased at about 550 volts and each grid
draws 110 ma. The grid current is measured on d-c
milliammeter M-2 (fig. 86).

48. Grid Bias Rectifier
(fig. 48)

This unit is a single-phase, full-wave rectifier which
uses two half-wave rectifier Tubes JAN-872A. The
rectifier filament current is supplied by transformer
T-2. Transformer T-2 is a single-phase unit and is
supplied with 220 volts at 50/60 cps (cycles per
second). The secondary supplies 5 volts at 15.0
amperes to the filaments of the rectifier tubes, and
regulation is adequate for quick starting of the tubes.
Each half of the secondary operates at 655 volts below
ground. The plates of the rectifier tubes are supplied

by transformer T-1. Transformer T-1 is also a
single-phase unit and supplies 655 volts ac. The bias
voltage rectifier output is fed to a single-section choke
input filter. The choke of the filter (CH-1) has an
inductance ot 4 henrys at 600 ma, and the filter capac-
itor (C-26) is a 10-uf (imicrofarad) oil-impregnated
and oil-filled paper unit. The filter output in turn
appears across a bleeder bank of four 240-ohm re-
sistors in series (R-6, R—7, R-8, and R-9), which
are used to improve regulation. A grid bias interlock
relay (RL-4) is provided so that if the bias rectifier
output drops or fails the relay will open and remove
amplifier plate voltage by causing relay RL—6 to open.
The coil of this relay (RL—4) is connected between
the negative end of the bias bleeder resistance (R-6,
R-7, R-8, and R-9) and ground. The grid bias is
measured with O- to 1-kv (kilovolt) voltmeter M-3
(fig. 86), in conjunction with the 1-megohm external
multiplier, R-3.

49, Neutralization
(fig. 47)

One side of the grid circuit of tube V-1 is connected
to the plate of tube V-2 through the variable air di-
electric neutralizing capacitor (C—4). The same ar-
rangement exists between the grid of tube V-2 and
the plate of tube V-1, involving neutralizing capacitor
C-3. This is a typical neutralization arrangement used

T0
PLATE
c-28 CIRGUIT
2,000 L-t AMPLIFIER
I Vet
A ’UB_ R-12 JAN-129 B
RF-2 ! Ix %
c—n;7‘ s-1_ | ;7‘0-2 c-4 _7
|
COUPLING RANGE| ! TUNING
= | = A7 . T0
- Fel I ) PLATE
c-27 RF i R CIRCUIT
AMPLIFIER

2,000
I¢ oL v-e
L= JAN-i298

o
FROM
BIAS
c-7
RECTIFIER 2,000
NOTES"

. FOR POWER AMPLIFIER BC-340-I
R-1 IS 310 OHMS

. ALL RESISTOR VALUES.IN OHMS
UNLESS OTHERWISE SPECIFIED.

w N

ALL CAPACITOR VALUES 1IN UUF
UNLESS OTHERWISE SPECIFIED.

A
L=l
0 ™ o
Moo -2
INPUT 74 2 7\ 2 OUTPUT
o— 0
TM801-T73

Figure 47. Power Amplifier BC-340-(*) (except model BC-340), functional diagram of grid (input) neutralization circuits.
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BIAS TO GRIDS OF

BIAS RECTIFIER V=1 AND V-2
il
7-1 685V #o
240 =
VOLTAGE 220
FROM CH-I
3@ SYSTEM
655V
T7-2
s0g|| 2V v-4
FROM 220 é cT JAN-8T2A
VOLTAGE 216
REGULATOR E sv
(o]

NOTES.

1. FOR POWER AMPLIFIER BC-340-1 R-6 THROUGH R-9
ARE 250 OHMS EACH
2 ALL RESISTOR VALUES IN OHMS TM801-71

Figure 48. Power Amplifier BC-340-(*) (except model
BC-340), functional diagram of grid bias rectifier.

in push-pull power amplifiers on radio transmitters.
Neutralization is necessary to prevent oscillations that
would otherwise occur as a result of the energy fed
back from the output circuit to the.input circuit of
the triode tubes through the comparatively high inter-
electrode plate-to-grid capacity. If permitted to occur,
such oscillations can produce currents large enough
to damage the tubes. With the grids and plates cross-
connected through C-3 and C—4, the energy fed to
the grid of V-1 through capacitor C—4 will oppose
the energy fed to this same grid through the inter-
electrode capacitance. Capacitor C—4 must be variable
so that the amount of energy fed through it can be
controlled. The same arrangement holds for the grid
of V-2 and neutralizing capacitor C-3. This method
of neutralization balances the circuit and makes for
better circuit stability.

50. Power Amplifier Plate and Output Circuit.

(fig. 49)

a. The arrangement of the plate tank circuit is
similar to that of the grid circuit and consists of plate
tuning coils I.-2-1 and 1.-2-2 and the two-section
variable air capacitors, C-5 and C-6. C-5 is the main
tuning capacitor that tunes the plate circuit over the
frequency range as set by the plate coils (I.-2-1 and
L.-2-2). Tuning the amplifier to different operating
ranges is accomplished by varying the inductance of
the tank circuit. This entails shorting out sections of
the plate tuning coils L-2-1 and L-2-2. For the low-
est operating range, 4.0 mc to 4.5 mc, all the active
turns are required ; thus none are shorted out. At the
highest operating frequency, 22.0 mc to 26.5 mc, no
active turns are required; thus all the turns are
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shorted out. The plate tuning capacitor (C-5) has its
rotor connected through capacitor C-8 to ground.
C-8 serves as an r-f bypass, has a capacity of 265 uuf
(micromicrofarads), and is physically nothing more
than two parallel metal plates mounted directly be-
neath main tuning capacitor C-5 (fig. 22). LINE
COUPLING capacitor C-6 is a split stator variable
air capacitor. Because of the balanced circuit, the
point between the two sections of C-6 is a virtual
ground for rf. High r-f potential is impressed across
C-6, and there is the danger of arc-over if the capac-
itor is not set correctly.

b. B+ voltage is fed to the plates of tubes V-1 and
V-2 from Rectifier RA-22-H, through r-f chokes
RF-3 and RF—4, respectively, and then through coils
L-2-1 and 1.-2-2, respectively, thereby placing the
tuning coils, chokes, and water jackets (B—49) at a
very high d-c potential. Capacitor C-18 and chokes
RF-3 and RF—4 prevent rf from entering Rectifier
RA-22-(*). Resistor R-2 is a current-limiting re-
sistor when the B4 is grounded out through the
contacts of relay RL-6. Capacitors C-16 and C-17
block dc from the rectifier to the transmission lines.

L-2-1 C-16
FROM __ o . . i
1

oLl

c-6 RF-3 outPUT TO
PLATE | T LINE TRANSMISSION
[coumting Vg
c-18
= 2,000
-
L-2-2 T
FROM - It
v-2 v 1t
c-17
R-2 2,000
K
<+— 7.5KV
RL-6 [ FROM
RECTIFIER
o
i 265
= _ A
L-2-1
o 411 v —o
—AC-5 J_c_s TPUT
INPUT £——- L6 ouTPUu
| T /Lz
o ? 3 o
8
NOTE:
ALL CAPACITOR VALUES IN UUF UNLESS OTHERWISE SPECIFIED
TM80I-9

Figure 49. Power Amplifier BC-340-(*) (cxcept model
B(C-340), tunctional diagram of plate and output circuit.



AMPLIFIER
v-i
R-10 JAN-1298
N T-3
—*3 g
FROM .
VOLTAGE o(_;olzusp—: <V>M-5 E |
REGULATOR PLo3 c-10 AMPLIFIER
R-4 R-5 _-c-|9 __9‘" 2,000 v-2
6 6 M-t A) = T JAN-1298
AN 0.01UF  |2,000
| PLATE | {
A _ L —=
T-4 - - -
RL-8 3“
NOTES: 4
I. FOR POWER AMPLIFIER BG-340-1 R-4 |c-aa c-12 c-13
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OTHERWISE SPECIFIED L =) L T™M80I-3

Figure 50. Power Amplifier BC-340-(*) (except model BC-340), functional diagram of filament circuit.

The water circulating system supplies a d-c leakage
path, because the water jackets are at a high d-c
potential. This leakage current is measured by
LEAKAGE meter M—6 (fig. 86) and should be kept
below 15 ma.

¢. The output circuit is two balanced pi networks
in push-pull. Each pi network is composed of one-
half of C-5 and L-2-1, and one-half of C-6 (B, fig.
49). The purpose and theory of the output circuit are
similar to those of the grid circuit (par. 47), in that
the network matches the impedance of the output
circuit to that of the antenna transmission lines.

51. Filament Circuit and Voltage Regulator
(figs. 50 and 51)

a. The filaments of each of the amplifier Tubes
JAN-129B (V-1 and V-2) are supplied by separate
transformers, T-3 and T-4. Transformers T-3 and
T—4 are single-phase, and the windings are insulated
to withstand 3,530 volts peak value. The primaries
are supplied by 220 volts at 50/60 cps. The sec-
ondaries are center-tapped and deliver 18.2 volts at
58 amperes of load current. The center tap carries a
maximum current of 2 amperes. Rheostat R-10, con-
trolled from the front panel, controls the voltage sup-
plied to the primary of the filament transformers.
Resistors R—4 and R-5 are voltage-dropping re-
sistors, which prevent full filament voltage from being
applied to cold tubes. Between 15 to 30 seconds after
the FILAMENT ON-OFF switch (SW-5) is
thrown, these dropping resistors are shorted out by

relay RL-8, permitting full voltage to be applied to
the primary. The rated 18.2-volt potential is thus
applied to Tube JAN-129B filaments without the
danger of burning them out. FILAMENT meter
M-5 measures the voltage applied to the primaries of
the filament transformers. Rf is bypassed around the
meter unit by capacitor C-23. The four capacitors,
C-10, C-11, C-12, and C-13, bypass r-f currents
around the transformers. D-c ammeters M-1 and
M—4 are marked PLATE 1 and PLATE 2, but are
connected into the filament return line. Thus these
meters actually read the total cathode current. True
plate current would be obtained by subtracting half
the grid current (as indicated on d-c milliammeter
M-2) from each of the plate meter readings.

b. All filament transformer primary voltages are
controlled by the automatic voltage regulator (VR-1)
(fig. 51). This unit is the saturating iron type and
regulates the filament voltage to within 3.5 percent
of the nominal tube voltage. If the regulator were
omitted from the circuit, a change in input voltage
would cause a change in filament voltage. However,
with the regulator included, a large increase of input
voltage causes only a slight increase in magnetic flux,
due to the core of the regulator reactor being at
magnetic saturation. This in turn produces only a
slight increase in secondary voltage, thus maintaining
the secondary voltage of this transformer fairly con-
stant. The capacitor placed across the primary of this
transformer produces a phase shift, and the value of
this capacitor is determined by the frequency at which
regulation is desired.
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Figure 51. Voltage regulator, schematic diagram.

52. Rectifier Circuit
(fig. 52)

a. The high voltage for the plates of Tubes JAN-
129B is supplied by a 6-tube, 3-phase, full-wave recti-
fier circuit operating from a 220-volt, 3-phase, 50/60-
cycle power source. The six tubes are Tubes JAN-
872A mercury-vapor half-wave rectifiers. H-v ac is

RECTIFIERS
JAN-872A

supplied to the rectifier tubes by the large oil-filled
transformer (T-1). The input to the transformer
delta primary is 220 volts, 3-phase, 50/60 cycles, and
the output voltage per leg at the wye secondary can
be varied to give 2,810, 3,920, 4,470, 5,030, 5,600,
and 6,140 volts. This variation is accomplished manu-
ally with the PRIMARY VOLT CONTROL hand-
wheel on the front panel. The control is marked by
numbers 1 through 6, number 1 yielding the 2,810
volts, number 2 yielding the 3,920 volts, and so on.
b. The polyphase rectifier circuit is essentially six
half-wave rectifiers. The tubes are arranged so that
full-wave rectification is obtained through each leg of
the secondary winding. The ripple in the output wave
therefore is small and has a fundamental frequency
six times that of the power supply. The rectifier out-
put is filtered with reactor CH-1 and capacitor C-1.
No elaborate filter is required, since the circuit output
waveshape is a six-phase (360-cycle) ripple. The
choke has a pair of V5-inch sphere arc gaps mounted
on the wiring terminals and are referred to as SG-1.
The gaps are a protective device and are set so that
they will draw an arc when a voltage sufficiently high
to cause damage exists across the coil. Thus the ex-
cess energy developed in circuit surges will be dis-
sipated in the arc and will not destroy the coil. The
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Figure 52. Rectifier RA-22-(*) (except model RA-22), functional diagram of rectifier.
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voltage that must exist across the terminals to pro-
duce an arc is dependent on the distance between the
spheres. The greater the distance, the greater the
voltage required for break-down: These gaps are set
a distance of 0.020 inch apart, which requires a break-
down potential of 15,000 volts peak. The single-
section filter produces practically pure d-c voltage
which appears across an approximately 36,000-ohm
bleeder, to maintain good regulation in operation. The
bleeder consists of eighteen 116-watt resistors (R-2
through R-19) in series, and its current is included
in the 3.45-ampere output. Normally, the rectifier
output voltage can be adjusted to 3,750, 5,250, 6,000,
6,750, 7,500, and 8,250 volts dc, each at the rated
output current of 3.45 amperes. The output voltage is
measured by OUTPUT meter M-3. Resistors R-20
and R-21 are multipliers for the OUTPUT meter.

¢. The filaments of three of these tubes (V-1, V-2,
and V-3) are fed by a single transformer, T-2 (fig.
85), rated at 216, 220, and 224 volts, 50/60 cycles for
the primary and rated at 5.0 volts, 20.25 amperes, and
center-tapped for the secondary. The other three
tubes, V-4, V-5, and V-6, are supplied by individual
transformers, T-3, T-4, and T-5, respectively (fig.
85). These three transformers have a primary rating
of 216, 220, and 224 volts at 50/60 cycles and a sec-
ondary rating of 5.0 volts, 7.5 amperes, each. All the
primaries are regulated by the automatic voltage regu-
lator (VR~-1). The output of this voltage regulator
(VR-1) is measured by voltmeter M-I, which is
mounted on the panel of Rectifier RA-22—(*). This
rectifier circuit is highly efficient and yields an output
voltage far above the step-up effect of the transformer
(T-1). Because of the delta primary and wye second-
ary, the secondary voltages are 1.73 greater than they
would be with both connected in the same manner.
Since the rectifier circuit is 3-phase and full-wave
bridge, the average d-c voltage is 0.954 of the a-c
value, as compared to 0.636 for a similar single-phase
rectifier or 50 percent more efficient. Because of this
greater efficiency in the rectifier, the filter choke and
capacitor are much smaller.

53. Cooling System

a. Water Cooring UnNiT RU-2-C. This unit
(fig. 15) consists of a centrifugal type pump driven
by a 3-hp (horsepower), 3-phase, 50/60-cycle motor,
a 20” 4-blade fan also driven by this motor, and a
four-row radiator. The system contains a cylindrical
surge tank (fig. 6) with a capacity of 20 gallons; the
diameter is approximately 14 inches and the length is

approximately 30 inches. Under normal conditions
the tank is partially filled. The remaining volume
serves as a reserve to handle the thermal expansion
of water. The water level in the tank is shown either
by a float type dial indicator mounted on the face of
the tank or by a glass tube direct reading radiator.
For the dial type, as the water level varies, the internal
float moves accordingly and controls the dial needle.
The dial is a small circular type unit and is calibrated
from empty to full. The tank is mounted on wall
brackets that are placed at least 1 foot higher than
the top of the amplifier unit. This condition assures
that the system is replenishable without interrupting
service. The system operates by forcing water into
the power amplifier where it absorbs heat ; the water
is then fed to the four rows of the radiator cooling
coils where the heat is lost by radiation. The rate of -
water flow is adjusted to between 7 and 8 gallons
per minute.

b. Power AMPLIFIER BLowER BL-1. The power
amplifier blower is driven by a single-phase, 220-volt,
50/60-cycle motor. The air fed to the blower is drawn
up through the air filter located beneath the voltage
regulator (VR-1) unit. This insures a draft around
the regulator, which, because of its location, is not
cooled appreciably by the air coming from the blower.
This air is not channeled through ducts but is directed
upward over the relays (RL—4, RL-8, RL-7, RL-5,
RL-3, RL-2, and RL-1), Tubes JAN-129B, and
the plate coils (L-2-1 and 1.-2-2), .and, in general,
produces a cooling air draft in the top section of the
amplifier.

¢. RectiFiIErR BLower BL-1. The rectifier air
blower, BL~1, is a duplicate of the one in the power
amplifier. The blower motor is connected across the
supply line through terminals 10 and 11 (fig. 85) of
the rectifier. Thermostat TH-1 is in series with the
line feeding the blower and will not close until the
ambient temperature is greater than 60° F,
(15.5° C.). Since this control (TH-1) is mounted
above the rectifier tubes, the blower will not operate
unless required. When operating, the blower draws
in air through the louvered panel at the bottom of the
rectifier unit and up through the air filter. The blower
forces air into the vertical T-shaped air duct equipped
with five air holes at the top. The air then flows
around transformers T-2, T-3, T4, T-5, choke
CH-1, and the rectifier tubes, and produces a cooling
air draft in the entire top section of the rectifier unit
(fig. 12 or 13).

d. Dust FiLTERs. The filters are the permanent,
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baffle-impingement type and are made of crimped
galvanized screen wire mesh. These filters strain the
dust from the air before the air reaches the blowers.
To clean them, follow the instructions in paragraph

57.

54. Control Circuits

In order to ascertain the order of operation of the
various controls and relays, refer to the equipment
functional diagram (fig. 53). Start at the top and read
downward. For the location of all the controls, see
chapter 2.

a. STARTING. Since this equipment is designed to
operate at both 50 and 60 cycles, the voltage regulator
switch (SW-12) is the first control to be set (fig.
29). When all doors are closed, the panel interlocks
(single-pole, single-throw switches SW-7 and
SW-8) close. These switches control power to the
rectifier, the rectifier interlock system, and the ampli-
fier grid bias rectifier circuit.

(1) The first step in the starting procedure
proper is to close the MAIN ON-OFF
" switch (SW-10). This breaker is a three-
pole unit containing a thermal overload
heater element and a magnetic tripping de-
vice, which will open the circuit when a 200
percent overload or greater is applied for
several seconds. However, the trips are not
sensitive enough to open the circuit as a
result of the instantaneous starting current
surge. A tripped breaker is indicated when
the switch handle has moved to the mid-
position, halfway between ON and OFF.
To reset, wait 1 minute to permit the
thermal element to cool, and throw the
handle to the OFF position to recock the
control ; then throw it back to ON. Thus,
the amber pilot light (PL~1) is turned on,
and the lines are energized down to the
contacts of normally open relay RL—-7.

(2) The closing of SW-9, the WATER ON-
OFF switch, does not energize the coil of
relay RL-7 unless amplifier thermostat
TH-1 is closed. Under normal conditions
the thermostat is closed, since it is rated as
being closed below 140° F. (60° C.) and
will not open until 160° ¥. (71.1° C.) is
reached. The coil of relay RL~7 is energized
and the closing of the contacts supplies
power to the water cooling unit motor, recti-
fier air blower, and power amplifier air

blower. Note that the rectifier air blower
line is controlled by rectifier thermostat
TH-1. The contacts of the thermostat close
with rising temperature and are normally
set to close at 60° F. (15.5° C.) but can be
adjusted up to 350° F. (176.5° C.). The
water interlock relay (RL-5) normally is
closed and is controlled by the normally
open electrical contacts on both the tem-
perature meter (M-8) for the outgoing
water and the water flow meter (M-9). The
former will close when the temperature
reaches 158° F. (70° C.), thus shorting out
the electrical contacts of M-9 and energiz-
ing the water interlock relay (RL-5) coil
which opens its contacts. The green
WATER-ON pilot light (PL-2) will thus
be open-circuited and will not turn on. A
similar condition will exist if the contacts of
the water flow meter (M-9) close, as a re-
sult of the water flow dropping below the
7-gallon-per-minute setting, except that the
temperature meter (M-8) electrical con-
tacts will be the shorted instrument. Since
phase 2 of the line has a return path through
the coil of relay RL-3, all portions of the
equipment already operating will continue
to operate, and the only indication thus far
that something is amiss will be the failure
of the green WATER-ON pilot light
(PL-2) to light. True protection, however,
is afforded, since under such conditions it
will be impossible to continue with the next
starting operation explained below. Under
normal conditions, relay RL-5 is not ener-
gized and the green WATER-ON pllOt
light (PL-2) will glow. :

(3) Energizing the filament circuit by throwing

(4

‘the filament switch (SW-5) to the ON

position puts the filament circuit across the
phase 1 to phase 2 line, across which pilot
light (PL-2) already appears. If this bulb
is not glowing because the relay contacts of
RL-5 are open, no voltage will be applied
to the filament circuit. This, therefore, is the
true protection afforded by the operation of
the water interlock relay (RL-5).

In the event that step (3) above is carried
out before step (2) above (that is, the fila-
ment switch (SW-5) is thrown before the
water switch (SW-9) ), the contact of relay
RL-7 would still be open and no power
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(5)

(6)

7)

would be available to the filament circuit.
In this case it is not harmful to leave the
FILAMENT ON-OFF switch (SW-5)
ON and then to throw the WATER ON-
OFF switch. Thus the filaments would be
normally energized.

Under normal conditions, closing the
FILAMENT ON-OFF switch (SW-5)
applies full power to the voltage regulator
(VR-1) and thus to the primary of ampli-
fier bias filament transformer T-2, rectifier
filament transformer T-2 supplying the
three rectifier Tubes JAN-872A, V-1, V-2,
and V-3, rectifier filament transformer T-3
supplying tube V-4, rectifier filament trans-
former T4 supplying Tube V-5, and recti-
fier filament transformer T-5 supplying tube
V-6. The voltage applied to the primaries
of filament transformers T-3 and T4 (sup-
plying Tubes JAN-129B, V-1, and V-2,
respectively) is equal to the line voltage less
the voltage drop across a portion of the
4-ohm filament voltage control rheostat
(R-10), less the voltage drop across the
two 6-ohm resistors (R—4 and R-5) con-
nected in series. This voltage is indicated on
the 0- to 250-volt a-c voltmeter, M—5. How-
ever, after a time delay of 15 to 30 seconds,
the normally open time delay relay RL-2
trips, energizing the coil of relay RL-8. The
contacts of RL-8 close and short out the 12
ohms (R—4 and R-5) of filament dropping
resistance. The full-line voltage is thus
placed across the primary, and the rated 18
volts appear across the secondary.

The green FIL. ON pilot light (PL-3) is
connected directly across the primaries of
filament transformers T-3 and T4 and
therefore lights as soon as the FILAMENT
ON-OFF switch (SW-5) is thrown. The
functional diagram also shows rectifier
meter M-1 is a 0- to 250-volt a-c voltmeter
that meters the rectifier filament transformer
primaries. Also controlled by the FILA-
MENT ON-OFF switch (SW-5) is the
amplifier hour meter (M-7), which indi-
cates the number of hours of filament
operation.

Closing the FILAMENT ON-OFF switch
(SW-5) also energizes the bias plate time
delay relay (RL-1). The normally open

- contacts of this relay close after 30 seconds

(8) Closing the

and permit the grid BIAS ON-OFF switch
(SW-4) to control the primary of the bias
rectifier plate transformer (T-1). If the
BIAS ON-OFF switch (SW—4) is closed
before the time delay relay (RL-1) is ener-
gized, that is, before the FILAMENT ON-
OFF switch (SW-5) is closed, the plate of
the bias rectifier will receive no power, since
the contacts of the relay RL~1 will still be
open.

BIAS ON-OFF switch
(SW-4) provides power to the plates of
tubes V-3 and V—4 of the power amplifier
grid bias circuit. Note, however, that the
contacts of the normally open grounding
contactor relay (RL-6) are in series with
the BIAS ON-OFF switch (SW—4) and
will therefore prevent this power from being
applied unless the relay (RL-6) coil is
energized. This relay (RL-6) coil is in
series with, and thus controlled by, the
normally open power amplifier door inter-
lock switches (SW-7 and SW-8) and the
rectifier door interlock switch (SW-2).

(9) Under operating conditions the doors are

closed, causing the contacts of the ground-
ing contactor relay (RL-6) to close. This
permits bias rectifier plate power to be sup-
plied when the BIAS ON-OFF switch
(SW-4) is closed and causes the red BIAS
ON pilot light (PL-4) to light. The ampli-
fier schematic diagram (fig. 86) shows that
included in the bias rectifier bleeder circuit
is the coil of the d-c grid bias interlock cur-
rent relay (RL-4). When the base circuit
is energized, this relay (RL—4) coil is ener-
gized, causing its normally open contacts to
close. This in turn causes the green PLATE
OFF pilot light (PL-5) to operate, indicat-
ing that all controls thus far have been
closed in proper sequence and that the next
step in the starting procedure can be carried
out.

(10) Application of plate power is controlled by

the controller unit (SW-1), which in turn
is controlled by the PLATE ON-OFF
switch (SW-11). Closing this switch
(SW-11) connects the supply line to the
rectifier and gives plate voltage control to
the controller (SW-1). The right contactor
of the starter (SW-1) is energized by
pressing down the START button of the



. PLATE CONTROL switch (SW-6), if
the a-c overload current relays (RL~1 and
RL-2) and d-c overload current relay
(RL-3) on the rectifier remain closed. Volt-
age is thus applied between rectifier ter-
minals 14 and 16 which, as shown on the
functional diagram (fig. 53), are tied to
points 14 and 16, respectively, on the power
amplifier terminal strip. Note that the dia-
gram shows switch SW-4 in series with the
overload relays of the rectifier (RL-1,
RL-2, and RL-3). This switch (SW—4)
is ganged with the primary voltage control
on the plate transformer (T-1) of the recti-
fier and opens only when the voltage control
is being changed from one tap to another.
Thus, the right-hand contactor of the con-
troller (SW-1) is energized when the
PLATE CONTROL switch (SW-6) is
pressed to the START position. When this
contactor is energized, line voltage less the
voltage drop across the series starting re-
sistors (R-22, R-23, and R-24) is applied
to the primary of the h-v rectifier plate
transformer (T-1), lighting the red
PLATE ON pilot light (PL-6). The con-
troller unit is equipped with a mercury type
time delay relay which, after 3 seconds,
energizes the left contactor, closes it, and
shorts out the series starting resistors
(R-22, R-23, and R-24). This action
causes full voltage to be applied to the
primary of the plate transformer (T-1).
When the START button of the momentary

contact switch (SW-6) is released, the
holding circuit is still energized as a result
of the action of the auxiliary contact on the.
first contactor. The last operation is the
automatic opening of the normally closed
relay contact shown in the functional dia-
gram, to extinguish the green PLATE OFF
pilot light (PL-5). If, during the starting
procedure, an abnormally large current is
drawn by the power amplifier, one or more
of the overload relays of the rectifier (RL~1,
RL-2, and RL-3) will trip. The tripped
relay will be indicated by the appearance of
the aluminum flag within the glass inclosure.
The relay resets itself instantaneously after
tripping, but the indicators do not. To rest
the indicators, pull the pin protruding from
the glass envelope at the center of the
knurled nut.

b. StoppiNng, The stopping procedure is the reverse
of the starting sequence outlined above, and it in-
volves the operation of all the controls, relays, and
indicating devices mentioned above. When the fila-
ment switch (SW-5) is open, the coil of the normally
closed water shut-down time delay relay (RL-3) is
energized. The water switch (SW-9) is opened and
after 1 minute the time delay relay (RL-3) opens
and shuts off the water supply. Then, and not before,
MAIN LINE switch (SW-10) can be opened. This
switch (SW-10) controls all power to the system
and, if opened before the relay (RL-3) trips, will
shut down circulation too soon and will prevent the
proper cooling of the tubes.
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CHAPTER 5
FIELD MAINTENANCE INSTRUCTIONS

Note. This chapter contains information for field maintenance. The amount of repair that can be performed by units hav-
ing field maintenance responsibility is limited only by the tools and test equipment available, and by the skill of the repairman.

Section |. PREREPAIR PROCEDURES

55. Tools, Materials, and Test Equipment

The tools, materials, and test equipment needed for
performing the prerepair procedures in this section
are listed below.

Tool Equipment TE-113 (Signal Corps stock
No. 6R38113).

Solvent (SD) (Fed spec No. P-S-661a).

Test Set I-176: Test meter ; 0 to 1,000 volts ac;
0 to 5,000 volts dc; O to 10 amperes ac; O to
5 amperes dc; 0 to 10 megohms.

56. Stripping

Most of the component parts of this equipment are
readily accessible and the method of removal is obvi-
ous. However, the few special stripping techniques
necessary are listed below.

a. REmovaL oF WATER CooLEp TuBes (Power
AnpLIFIER). To prevent spilling water within the
unit when the tubes are removed, perform the follow-
ing steps:

(1) Close the INLET and OUTLET valves at
the rear of the amplifier unit.

(2) Open the petcocks at the top of the two
vertical porcelain water pipes farthest from
the upper door at the right of the unit.

(3) Open the DRAIN valve at the rear of the
amplifier unit.

(4) Allow the water to drain out for 3 minutes.

(5) Loosen the rim of the water jackets from
around the tube gaskets.

(6) Disconnect all leads and remove the tubes.

Caution: Be certain to close the petcocks
and DRAIN valve before starting water
circulation again.

b. ReMovaL ofF REecTiFiER TuBes JAN-872A
(Power AMPLIFIER AND RECTIFIER). To remove
rectifier Tubes JAN-872A, proceed as follows:

(1) Remove plate caps.
(2) Turn tube counterclockwise in socket.
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(3) Pull tube out.

¢. REMovaL oF AIR FILTERs.

(1) Power amplifier. To remove the hori-
zontally mounted air filter panel located
beneath the voltage regulator, take the fol-
lowing steps:

(a) Remove the thumbscrews from the louv-
ered panel at the front of the amplifier.

(b) Remove the panel.

(¢) Remove the thumbscrews immediately
above the panel; do not let the air filter
fall. '

(d) Lower the air filter out of the amplifier
unit.

(2) Rectifier. The air filter used in the rectifier
is exactly the same as the one in the ampli-
fier. The unit is also horizontally mounted
several inches from the floor. To remove the
filter, proceed as follows:

(a) Remove the thumbscrews from the louv-
ered panel at the front of the rectifier.

(b) Remove the two thumbscrews which hold
the filter.

(c) Slide the filter forward and remove it
from the rectifier unit.

d. REmovAL oF Fusks. Insert a screw driver in the
fuse holder and twist. The fuse then can be readily
removed from its holder.

e. REmovaL oF Piror LicHT LAMPS. Unscrew the
jewel guard of the pilot lights on the front panel and
remove the screw base lamp by turning counter-
clockwise.

57. Cleaning, Inspecting, and Testing

a. CLEANING.

(1) To clean air filters, flush them with a solu-
tion of grease solvent and hot water. Dry
thoroughly and dip in Oil, engine, preserva-
tive (SAE 30-50). Drain off all excess oil
before replacing the air filter in service.



(2) Remove any scale formation on the tube
anode or water jacket with a hard brush or
by dipping in a 10 percent solution of hydro-
chloric acid. Do not brush the copper area
near the seal between the anode and glass
envelope. When using acid, take care to
keep this area free of acid. Clean out the
jacket with a hard brush. Perform this op-
eration when the water is to be drained from
the system. The loosened scale will then be
flushed out. Then cover the portion of the
water jacket subject to friction or binding
with a thin film of oil to prevent corrosion.

the same method for cleaning the thief as
for cleaning the container.

(¢) When samples of oil are drawn from the
bottom of the transformer or large tank,
sufficient oil must be drawn off to make
sure that the sample will be composed of
oil from the bottom of the container and
not from the oil stored in the sampling
pipe. A glass receptacle is desirable so
that if water is present, it may be readily
observed. If water is found, an investiga-
tion of the cause should be made and a
remedy applied. If water is not present in
sufficient quantity to settle out, the oil may

b. INsPECTING. The source of trouble may be de-
termined by a visual inspection of the units. Inspect
the units according to the procedures outlined in
paragraph 37.

still contain considerable moisture in a

suspended state. It therefore should be
tested for dielectric strength.

(d) For testing oil for dielectric strength, use

' some standard device for oil testing. The

standard oil testing spark gap has disk

¢. TESTING.
(1) Test all the tubes by substitution. However,

when changing to new Tubes JAN-872A,
allow filaments to run for one-half hour
before applying plate voltage. To do this,
open both hinged doors on the amplifier and
start up in the normal manner. When chang-
ing to new Tubes JAN-129B, allow fila-
ments to burn for 10 minutes before apply-
ing plate and grid voltage. Then apply low
plate voltage and normal grid voltage for 15
minutes. Then apply normal plate voltage.
If flash-overs occur, repeat the procedure
for longer periods of time.

(2) Test the plate transformer oil as follows:

(e) Use a large-mounted glass bottle as the
sample container. Clean all bottles with
gasoline and dry them before using them.
Use a cork stopper.

(b) The sample for dielectric tests should be
at least 16 ounces, and if other tests are
to be made, 1 quart (32 ounces). Take
the test samples only after the oil has
settled for some time, varying from 8
hours for a barrel to several days for a
large transformer. Cold oil is much slower
in settling and may not settle at all. Oil
samples from the transformer should be
taken from the bottom of the drum. Use a
brass or glass thief for this purpose. Use

terminals 1 inch in diameter and spaced
0.1 inch apart. Clean the testing cup
thoroughly, remove any particles of cotton
fiber, and rinse out with a portion of the
oil to be tested.

(e) Fill the spark gap receptacle with oil;
both the oil and the spark gap should be
at room temperature or approximately
25° C. After filling the receptacle, allow
1/2 to 1 minute for air bubbles to escape
before applying voltage.

(f) The rate of increase in voltage should be
about 3,000 volts per second. Make five
breakdowns on each filling; then empty
the receptacle and refill it with fresh oil
from the original sample. The average
voltage of 15 tests (5 tests on each of the
3 fillings) is usually taken as the dielectric
strength of the oil. Continue the test until
the mean of the averages of at least three
fillings is consistent.

(g) The dielectric :strength of oil when
shipped is at least 22 kv, tested in the
standard gap. If the dielectric strength of
the oil in a transformer tests at less than
17,500 volts, the oil should be filtered.
New oil of less than the standard dielec-
tric strength should not be put in a
transformer.
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Section Il. TROUBLE LOCATION

Warning: When servicing the radio transmitter,
be extremely careful because of the high voltages ex-
posed. Always ground the h-v line before doing any
testing. With the high voltage off, potentials as great
as 240 volts are still present in the transmitter. Keep
one hand in pocket when measuring socket voltages
with the probe. Before touching any part after the
voltage is shut off, short the part to ground by using
the shorting stick shown in figure 45.

58. Trouble-Shooting Procedures

The first step in servicing defective equipment is
to sectionalize the fault. Sectionalization means trac-
ing the fault to the major component or circuit re-
sponsible for the abnormal operation of the set. The
second step is to localize the fault. Localization means
tracing the fault to the defective part responsible for
the abnormal conditions. Some faults such as burned-
out resistors, r-f arcing, and shorted transformers
often can be located by sight, smell, and hearing. The
majority of faults, however, must be localized by
checking wvoltage and resistance.

a. SECTIONALIZATION. Careful observation of the
performance of the transmitter on the various bands
and while operating the various controls may section-
alize the fault to a particular stage or circuit. Para-
graph 45 shows normal operating indications. The
meter or signal light involved may indicate whether
or not the various stages are functioning. Check the
meter readings with table III.

b. COMPONENT SECTIONALIZATION AND Locatr-
1zATION. The methods listed below aid in isolating the
source of trouble. To be effective, the procedure
should be followed in the order given. Remember that
servicing should cause no further damage to the
equipment. First the trouble should be localized to a
single stage or circuit. Then the trouble may be iso-
lated within that stage or circuit by appropriate volt-
age, resistance, and continuity measurements. The
service procedure is summarized as follows:

(1) Visual inspection. Through this inspection
alone (par. 43), the repairman may fre-
quently discover the trouble or determine
the stage in which the trouble exists. This
inspection is valuable in avoiding additional
damage to the units.

(2) Trouble-shooting chart. The symptoms
listed in this chart (par. 62) will aid greatly
in localizing trouble.
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(3) Resistance and wvoltage measurements.
These measurements checked against the
values listed in paragraph 63 will help locate
the faulty component.

59. Trouble-Shooting Data

Take advantage of the material supplied in this
manual. It will help in the rapid location of faults.
Consult the following trouble-shooting data:

tEb ;‘ﬁg. Description

86____.___ Power Amplifier BC-340-(*) (except model BC-
340), schematic diagram.

85 ... Rectifier RA-22-(*) (except model RA-22),
schematic diagram.

88 ... Power Amplifier BC-340-(*) (except model BC-
340), wiring diagram.

87 ... Rectifier RA-22-(*) (except model RA-22),
wiring diagram.

47 . Power Amplifier BC-340-(*), functional dia-
gram of grid (input) and neutralization cir-
cuits.

49____.__. Power Amplifier BC-340-(*), functional dia-
gram of plate and output circuits.

28 .. Power Amplifier BC-340-1, water flow circuit
diagram.

50 . __._-. Power Amplifier BC-340-(*), functional dia-
gram of filament circuit.

38 .- Transmitting equipment power line and control
circuit interconnections.

36 ... Amplifier Group AN/FRA-2, r—f interconnec-
tion diagram.

48 ... Power Amplifier BC-340-(*), functional dia-
gram of grid bias rectifier.

53 ... Amplifier Group AN/FRA-2, control circuit.

Table IV..| Power Amplifier BC-340-(*), resistance meas-
urements.

Table V_._| Power Amplifier BC-340-(*), voltage measure-
ments.

58 ... R-f output, waveshapes.

Table VI__| Rectifier RA-22-(*), resistance measurementa.




60. Test Equipment Required for Trouble
Shooting

The test equipment required for trouble shooting
Amplifier Group AN/FRA-2 is listed below. The
technical manuals associated with the test equipment
also are listed.

Test equipment Technical manual

Test Unit I-176 or equal................. TM 11-2626
Electronic Multimeter TS-520/U or equal| TM 11-2654
Voltohmmeter TS-294C/U or equal...... TM 11-2624

61. General Precautions

Whenever a transmitter is to be serviced, observe
very carefully the precautions listed below. Careless
replacement of parts often makes new faults inevit-
able. Note the following points:

a. Before a part is unsoldered, note the position of
the leads. If the part, such as a transformer, has a
number of connections, tag each of the leads to it.

b. Be careful not to damage other leads by pulling
or pushing them out of the way.

¢. Do not allow drops of solder to fall into the set,
since they may cause short circuits.

d. A carelessly soldered connection may create a

new fault. It is very important to make well-soldered
joints, since a poorly soldered joint is one of the most
difficult faults to find.

e. When a part is replaced in the r-f circuit, it must
be placed exactly as the original one was. A part

- which has the same electrical value but different

physical size may cause trouble in h-f circuits. Give
particular attention to proper grounding when replac-
ing a part. Use the same ground point as in the
original wiring. Failure to observe these precautions
may result in decreased gain or possibly in oscillation
of the circuit. These precautions are especially true in
the grid circuits. The grid leads, to which resistors
R-11 and R-12 are attached, must be mounted in the
proper position without bending.

62. Trouble-Shooting Chart

The following chart is supplied as an aid in locating
trouble in Amplifier Group AN/FRA-2. This chart
lists the symptoms which the operator may see or hear
while making a few simple tests. The chart also indi-
cates how to localize trouble quickly to the various
stages of the equipment. Once the trouble has been
located to a stage or circuit, a tube check and voltage
and resistance measurements of the stage or circuit
found defective should ordinarily be sufficient to
isolate the defective part. Normal voltage and re-
sistance measurements are given in paragraph 63.

a. Power AMPLIFIER BC-340-(*).

Symptom

Probable trouble

Correction

1. Failure of amber MAIN ON sig- la. Bulb defective

MAIN ON-OFF switch (SW-
10) is thrown to ON.

2. Failure of green WATER-ON sig- 2a. Bulb defective

(SW-10).

WATER ON-OFF switch
(SW-9) is thrown ON.
perature.
3. Failure of green WATER-ON 3a. Bulb defective

lit when FILAMENT ON-OFF
switch (SW-5) is thrown to
ON.

4. Failure of green FIL. ON signal

not closed.

4a. Bulb defective

nal light (PL-1) to light when b. Tripping of MAIN ON-OF switch

c. No voltage across the lines........

nal light (PL-2) to light when b. Thermostat (TH-1) mounted on
voltage regulator (VR-1) case,
tripped because of excessive tem-

signal light (PL-2) to remain b. Water interlock relay (RL-~5) is

c. Fuse (F-1 or F-2) is blown......

.................

la. Replace bulb.
b. Reset switch

c. Check with voltmeter.
2a. Replace bulb.

b. Check operating and ambient temper-
atures.

3a. Replace bulb.

b. Increase water flow or decrease water
temperature.
c. Find reason for fuse blow-out and
replace fuse.
4a. Replace bulb.

light (PL-3) to light. b. No output from voltage regulator b. Check connections to voltage regula-
No deflection on FILAMENT (VR-1). tor (VR-1) terminal board.

voltmeter (M-5) after FILA- Check continuity of voltage regulator

MENT ON-OFF switch (SW-. (VR-1).

5) is thrown to ON. c. Short circuit in filament circuit. . c. Find short and repair.

L
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Symptom

Probable trouble

Correction

5. Failure of red BIAS ON signal
light (PL—4) to light after BIAS
ON-OFF switch (SW-4) is
thrown to ON.

6. Failure of green PLATE OFF
signal light (PL-5) to light after
BIAS ON-OFF switch (SW—4)
is thrown to ON. Green FIL.
ON signal light (PL-3) is on.

7. Failure of PLATE ON signal
light (PL-6) to light after the
PLATE ON-OFF switch (SW-
11) is thrown to ON and the
START button of the PLATE
CONTROI. switch (SW-6) is
pressed.

8. FFailure of filaments of all four
tubes in power amplifier to light.

9. Failure of any one tube filament to
light.

10. Excessively high currents indicated
on GRID milliammeter (M-2).

11. Excessively high currents on
PLATE 1 ammeter (M-1) or
PLATE 2 ammeter (M—4).

12. Abnormally low output..........

13. Arc-over in PLATE TUNING ca-
pacitor (C-3).
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12a.

. Bulb defective
. Blown fuse (F-3 or F—4 in models

. Bulb defective
. Grounding contactor (RL-6) has

. Bulh defective
. Improper ogeration of controller

. PRIMARY

. Self-oscillation due to

. Excessive excitation

...................

-G and -I, F-2 in the other
models).

. Grounding contactor (RL-6) has

not operated.

not operated.

. D-C grid bias interlocik current re-

lay (RL—4) has not operated be-
cause of no bias voltage from the
bias rectifier circuit of the power
amplifier.

(SW-1) contactor in the rectifier
unit.

VOLT CONTROL
detent microswitch (SW-4) of
oil-filled plate transformer (T-1)
in rectifier unit.

No voltage output from voltage reg-
ulator (VR-1). Verify by check-
ing FILAMENT VOLT-
METER (M-5).

. Open circuit within tube..........
. Poor contact to filament terminals

or to filament transformers.

. Defective filament transformer.....

improper

neutralization.

Plate circuit adjusted out of reson-
ance.

Low r-f excitation...............

. Low plate voltage................
. Low filament voltage.............

. Dirt and dust on capacitor plates..
. Insufficient loading of plate tank

circuit.

. Excessive r-f excitation...........

S

9a.
b.

10a.

11.

Replace bulb.

. Find cause of fuse blow-out and re-

place fuse.

. Make certain that doors on power

amplifier and rectifier are closed.
If they are, shut down equipment
and check door interlock switches
SW-7 and SW-8 on power ampli-
fier and SW-2 on rectifier.

. Replace bulb.
. Same as item 5S¢ above.

. Check rectifier Tubes JAN-872A of

this circuit. With the aid of the bias
rectifier schematic diagram (fig.
48), check each of the components
of this circuit.

. Replace.
. Check interconnecting wiring.

Check cable connections to controller
(SW-4).

Check comnnections to terminals of
controller (SW-1).

. PRIMARY VOLT CONTROL

switch (SW-5) not locked into
switch contacts. Try hand-wheel to
make sure that contact is being
made. If this fails to rectify the
trouble, it is necessary to readjust
SW-4, located within transformer
T-1.

Check voltage regulator and conti-
nuity between VR-1 and filament
transformers T-2, T-3, and T4.

Check tube for continuity.
Clean contacts and tighten connec-
tions.

. Check transformer for centinuity.

Readjust NEUTRALIZATION ca-
pacitors C-3 and CH4.

. Reduce exciter power.

Readjust PLATE TUNING capac-
itor C-5 and LINE COUPLING
capacitor C-6.

. Adjust INPUT COUPLING ca-

pacitor (C-1).

. Check rectifier R-22 (*).
. Increase filament voltage by varying

FILAMENT rheostat (R-10).
Clean plates thoroughly.

. Readjust LINE COUPLING capac-

itor (C-6).

. Readjust output coupling circuit of

exciter unit. Readjust INPUT
COUPLING capacitor (C-1).



Symptom

Probable trouble

Corrgction

14. Arc-over in LINE COUPLING | 14a. Uusually occurs at the higher oper- | 14a. Slight variation in distance between
capacitor (C-6). ating frequencies as a result of transmission line might suffice or
variation in transmission line and reduce transmission line impedance.
antenna impedance from 600
ohms.
b. Dirt and dust on capacitor plates. .. b. Clean plates thoroughly.
c. Distortion of the plates............ c. Check all the plates for mechanical
distortion. Straighten plates.
d. Undercoupling to transmission lines. d. Readjust LINE COUPLING capac-
itor C-6.

15. Persistent blue haze throughout | 15. Gassy tube ...................... 15. Replace tube.
amplifier tubes.

16. BIAS voltmeter (M-3) indicates | 16a. Tube JAN-872A failure in grid bias | 16a. Check connections to tube socket.
low grid bias voltages. rectifier circuit. Check tube. Replace if necessary.

b. Bad filter capacitor (C-26)....... b. Replace capacitor.

17. FILAMENT voltmeter M-5 in- | 17a. Filament time delay relay RI.-2 re- | 17a. Check relay coil and coil connections.

dicates low filament voltage. mained open.
b. Defective voltage regulator VR-1.. b. Same as item 4b above.

18. Chattering or hum noise coming | 18. Relay noise due to:
from relays. a. Low voltage across reiay armature a. Check line voltage. Check circuit of
which relay is a part.
b. Contacts or armature not properly b. Check relay for cracks or distortion.
seated. Repair or replace if necessary.
c. Poor contact surfaces............ c. Clean contacts.
b. RECTIFIER RA-22-(*)
Symptom Probable trouble .Correctlon

1. Controller SW-1 contactor opens 1. Grid bias interlock relay RL—4 in 1. Readjust the relay RL—4 to hold at

when the exciter is keyed. power amplifier opens at keying the lower bias voltage produced by
current surge. the current surge. Reset overload
relay.

2. Chatter or hum heard coming from 2. Controller S\W-1 contactors chatter 2. Check line voltage; may be too low.
equipment. or hum.

3. Opening of second coniroller SW-1 3. Tripping of an overload relay..... 3. Check indicator flags to determine
contactor immediately upon clos- which relay tripped. Determine
ing. cause of overload. Reset flag.

4. Failure of second contzctor on con- 4a. Faulty time delay relay on control- 4a. Check continuity of time delay relay
troller SW-1 to close after first ler unit SW-1. coil.
contactor has closed. Check contacts for corrosion.

Make certain that mercury cartridge
is in place at bottom of relay.
b. Open circuit at contactor coil...... b. Check continuity of second contactor
coil. Find break and repair.

5. D.C. OVERLOAD relay RL-3 5a. Resistor R-1 burned out.......... S5a. Find cause and replace resistor.
opens, b. Plate circuit off resonance........ b. Retune.

6. Odd color glow within tubes...... 6. Gassy tube ..................... 6. Replace tube in question.

7. Failure of filaments of all six tubes 7. No voltage output from voltage reg- 7. Same as item 4b of power amplifier
to light. ulator VR~1 unit in power ampli- section (a above).

fier. Verify by checking FIL.
PRI. voltmeter M-1.

8. Failure of any one tube filament to 8. Filament transformers T-2, T-3, 8. Check transformers.
light. T—4, and T-5.

9. FIL. PRI. voltrmeter M-1 indicates 9. Same as item 17a and b of power 9. Same as item 17a and b ot power am-
low filament voltage. amplifier section (a above). plifier section (a above).

10. Failure of air blower BI.-1 to op- | 10 Blown fuses F-7 and F-8 in Power | 10. Determine cause of fuse failure and

erate after ambient temperature
exceeds 60°F (15.5°C).

Amplifiers BC-340, -G, and -I or
fuse F-5 in the other models.

replace fuses.
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Symptom

Probable trouble

Correction

11. OUTPUT kilovoltmeter M-3 indi-
cates low output voltage.

12. PRIMARY VOLT CONTROL
SW-5 rotates past position 6
clockwise, or past position 1

counterclockwise, or both.

11a. Excessive current drain from recti-
fier _unit.
b. Defective tube
c. Bad filter capacitor C-1...........
12. The stop within the transformer is
broken.

11a. Readjust power amplifier controls so
that tube cathode currents fall with-
in proper operating values.
b. Replace tube.
c. Replace capacitor.
12. Remove the top of the transformer
and replace the bakelite stud on
each of the three switch wafers.

¢. WaTer CooriNng Unitr RU-2-(*).

Symptom

Probable trouble

Correction

1. WATER FLOW meter M-9 on
power amplifier front panel in-
dicates no water flow or insuf-

ficient water flow.

2, Motor speed too low

Water pump
. Pump speed too low..............

b. Discharge head too high..........

c. Impeller is clogged...............

d. Impeller is rotating in wrong di-
rection.

e. Wearing rings are worn..........

"

. Impeller is damaged..............

g Airinpump...............iua...

a o c‘ﬂt})

. Improper voltage to motor........
. Binding of rotating elements. .....
. Slack in drive belts..............
. Variable sheaves improperly set. ..

la. Check motor speed (see item 2 in this
table).

b. Lower discharge head.

. Clean water pump.

d. Check drive motor direction of rota-
tion. If wrong, interchange two of
the input lines.

e. For Water Cooling Unit RU-2-C,
these are indicated as COVER,
items 15 and 22, on the pump cross-
sectional drawing (fig. 56). When
these covers are worn out, replace
them. Follow the disassembly and
reassembly instructions given in
paragraph 65.

. Impurities will damage the impeller.
It must be replaced. For Water
Cooling Unit RU-2-C, follow the
disassembly and reassembly in-
structions given in paragraph 65.

g. Open air cock on pump or prime
(par. 32¢).

. Check voltage.

. Clean motor and pump assemblies.

. Take up slack (par. 65).

. Reset sheaves (par. 32a).

O

—

an o

63. Checking Resistance and Voltage Measurements

The tables below will aid-ih determining the part or circuit at fault.

Table IV. Power Amplifier BC-340-(*), Resistance Measurements

Test set Possible component
Measure scale Resistance at fault
Plate V-1toground........... 150K ........ 1,040 ohms ............ I.-2-1, RF-3, C-18, R-2, C-8, RL-6 contact.
Plate V-2to ground........... 150K ........ 1,040 ohms ............ 1L-2-2, RF4.
Grid V-1 to ground........... 150K ........ 1,430 ohms ............ L-1, RF-2, RL-1, R-6, R-7, R-8, R-9, RL4
. coil.
Grid V-2 to ground........... 150K ........ 1,430 ohms ............ I-1, RF-1.
Filament V-1 to ground....... 500 ohms..... (1 Secondary T-3, M-1.
Filament V-2 to ground....... . 500 ohms..... [ Secondary T-4, M-4.
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Table IV—Continued

Test set Possible component
Measure scale Resistance at fault
Plate V-3 or V4 to ground.... | 150K ........ 1,000 ohms ............ Secondary T-1, C-26.
Filament V-3 or V-4 to ground. | 500 ohms..... K 72 Secondary T-2, CH-1.
Coil RL-1.. it vreeiaieiaes 1,100 ohms ............
Coil RL-2.....ciiiiiiiiiii] i 1,100 ohms ............
Coil RL-3....ccoiiiiiiiiiiiii] teeiiinaens 1,100 ohms ............
Coil RL4....... . ] i 4ohms................
Coil RL-5... ..ot e i 4,107 ohms impedance
Coil RL6......c.coovviiin ] v, 160 ohms..............
Coil RL-7...iviiiiiiiiiii ] viiiiiiiiaens 4,107 ohms impedance. .
Coill RL-8.......oooviviii| oo v 9,700 ohms impedance. .
Table V. Power Amplifier BC-340-(*), Voltage Measurements
Measure across Test set scale Voltage
Coll RL-1 oo ettt eeeeeens 250 V AC. ..t 222 v ac.
Coll RL-2 .. i e iiee e 250 V aC. i 222 v ac.
Coll RL-3 .. e 250 V AC. . ittt 205 v ac.
Coill RL4 .. e I0vde.ooeieiiieenininnnnn. 22 v dc.
Coil RL-5 .o ittt 250 V @C. it 205 v ac.
Coll RL-6 .. .oiiiii i iiiiieiiaaenas e 250 V AC..eveiineiiiianeaas 205 v ac.
Coil RL—7 .ottt eie e 250 V aC. .ttt 205 v ac.
Coil RL-8 ... e e 250 v aC. ..ttt 222 v ac.
R—4 and R-5 with RL-8 open..................... 250 V AC.itititiiiiiaans 90 v ac.
R—4 and R-5 with RL-8 closed.................... 250 vV ac. .ottt 0.
T=2 SECONAATY .« e vtvrteeiieee i eanannanns 10 vac...ooooeiiiinnennnn, S v ac.
Plate V-3 or V-4 to secondary T-1................ 1,000 v ac...oovvieiiene 650 v ac.
Plate V-3 or V4 toground...................... 1,000 vde..oooovviiiiiiieennns 540 v dc.
[0 > o A 50 v dc........ e, 13 v dc.
G20 ittt e 1,000 vde..oovevivneinnnn... 510 v dc.
R-10 maximum ...........oiiuiiiiiiiineennnnnn.. SO vac....coovieiiiiiannnn, 7.25 v ac.

Table VI. Rectifier RA-22—(*), Resistance Measurements

Possible component
at

Measure
Test set Resistance
scale (obms)
From To
Term. 20 ......ovveinnnnnn, Term. 21 ........ 500 ....... 015.......
T-2 CT oo Ground ......... 150M ..... 37,000 .....
Plate V4, V-5, or V-6....... Ground ......... 500 ....... 19........
Plate V-1 .................... Plate V-2........ 500 ....... 16 ........
Plate V-2 .................... Plate V-3........
Plate V-3 .................... Plate V-1........
Across
Coll RL-1 .. e 500 ....... 015 .......
Coll RL-2 .. e 0.15.......
Coill RL=3 .. i 27 o,
Coil time delay relay...........ccooovivineon.... 150M ..... 1,100 ......
Left contactor coil.........cooovviiii ..., 500 ....... 20 ........
Right contactor coil..............cooviiiun ... 500 ....... 20 ........

T-2, T-3, T-4, T-5, M-1.

Bleeder resistors, C-1, M-3, R-20, R-21.
CH-1 or R-1.

T-1 Secondary.




Section lll. REPAIRS

64. Replacement of Parts

The major components of this equipment are
readily accessible and are easily replaced if faulty.
Complete information on mounting of components is
given in the installation section, paragraph 17.

a. REPLACEMENT OF TARGETS IN WATER FIT-
TINGS. Targets are located in each fitting in the water
system, representing a junction between the positive
end of the porcelain and the metal piping. They are
included in the positive fittings of the ceramic tubes
and the porcelain water coils. These targets consist
of a small plug into the end of which has been
soldered a length of copper wire. The size of this wire
is unimportant, except that the larger sized wire will
last somewhat longer. The size wire installed with
the equipment will give an indication as to the ap-
proximate size most desirable. The purpose of these
targets is to concentrate the electrolytic action be-
tween water and metal upon the wire instead of the
metal parts of the fitting, and, therefore, the wire will
ultimately be dissolved by electro-chemical action into
the water stream. The wire must extend into the
water stream beyond the metal fitting by an appre-
ciable amount, so that the electrical leakage current
will leave from the wire rather than from the metal
fitting, as the wire represents a shorter electrical path
to the target at the other end of the insulated water
column. A periodic inspection will indicate how fre-
quently the targets must be replaced. Use copper wire
when replacing the targets, and make the wire long
enough to extend at least 1 inch beyond the lowest
portion of the metal fitting which comes in contact
with the water.

b. ReErLACEMENT oF V BELTs FoR WATER CooL-
iING UNits RU-2, -A, anp -B.

(1) Unlock the motor base and move the motor
toward the fan drive until it meets the stops.
Lock the motor in this position and remove
the old belts.

(2) Put on the new set of V belts. Do not roll
the belts on or use a tool, as these methods
will damage the belts. Always replace both
belts at the same time.

(3) Pull all the slack toward the motor sheave.
Unlock the motor base and move the motor
away from the fan drive until the belts are
scated in the sheaves.

(4) Start the motor and adjust the motor base
to obtain sufficient tension on the belts to
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eliminate belt squeal caused by the slipping
of the belt. DO NOT USE ANY TYPE
OF BELT DRESSING.

(5) During the first 36 hours of operation, slight
additional tension must be applied to take
up the initial stretch and wearing-in or
seating of the belts in the grooves. After
the initial running-in period, reset the belt
tension to just beyond the point where the
belt squeal is eliminated.

(6) DO NOT TIGHTEN THE BELTS
MORE THAN NECESSARY. Excessive
tension reduces belt life and causes the bear-
ings to overheat.

c. Parts List FoR WATER PuMp oN WATER
CoorinG UnNits RU-2,-A, aND -B (figs. 54 and 55).

Cat. No. req{No. req|No. req
No. Description 1405-64€|702-721/805-815
incl incl inol
1 Body.. ...__.... e cmmaaas 1 1 1
2 | Cover—opposite motor end__ . 1 1 1
3 | Cover—motorend_.__________ 0, 1 1
4 | Covergasket_ ________________ 1 2 2
5 | Cap screws, body cover.._____. 7 24 40
6 | Flange—suction side_.._..___._ 0 1 1
7 | Gasket, suction flange_________ 0 1 1
8 | Bolts, nuts for suction flange___ 0 4 8
9 | Flange—discharge side___._.__ . 0 1 1
10 | Gasket for discharge flange. . _ . 0 1 1
11 Discharge flange, bolts, nuts_ 0 4 8
13 | Greasecups._..._.___._..__... 2 2 2
14 | Pipe plug for suction_._ . ___ . 1 1 1
15 | Pipe plug for discharge._._____. 1 1 1
15A | Discharge pipe plug (top). .. .. 0| ... 1
16 | Pipe plug, knockout open.._. .. 2 4 4
17 | Pipe plug for drain_____.____. 1 0 0
18 | Pipe plug for packing lubricant _ 0 f..--- 2
19 | Aircock_.__. _______. . .. . 1 1 1
20 | Nameplate ____.____ ____. : 1 1 1
21 Screws for nameplate . ________ 2 2 2
35 | Liner—inner._________.______ 1 1 1
36 Liner—outer_______ . _.___ 1 1 1
40 | Impeller assembly__ . ___ .. . 1 1 |
41 Impelleronly._____ . . . _ . 1 1 1
42 | Shaftonly___________ ... . _ 1 1 1
43 | Locknuts for shaft. ___ . _ . . 2 2 2
45 l Lockwashers for shaft___ _ 2 2 2




Cat. No. req|No. req|No. req
No. Description - 105-64€|702-721[805-815
a incl incl incl
49 | Keysforshaft____. .___. __._.. 2 2 2
50 | Water slingers__.._________.._. 2 2 2
51 | Sleeve for shaft .___._________. 1 0 0
55 | Packing_ . ___._.____________. 12 12 12
wrench.
56 | Packing gland_____._________. 2 2 2
57- | Eyebolt assembly (includes
next 5items)______________. 4 4 4
58 | Eyeboltsonly.____________._.. 4 4 4 (6)
59 | Nuts for eyebolts. _____.____. 4 4 4
60 | Washers for eyebolts_________. 4 4 4
61 ;| Pins for eyebolts___________ . _. 4 4 4
62 | Cotter pins for eyebolts_______ 4 4 4
65 | Ball bearings_______________. 2 2 2 (7)
66 | Inner adjusting nut, bearing___ 1 1 1 No. 42.
)
67 | Outer adjusting nut, bearing__ . 1 1 1 (8)
68 | Lockscrews for adjusting nut___ 2 2 2
69 | Inner cap for bearing.._._._____ 1 1 1
70 | Outer cap for bearing. .. _____ 1 1 1
71 | Bearing cap retaining screw___. 0 2 2
90 | Flex. coupling—complete (in-
cludes next 6 items)_____.___ 1
91 ; Flex. coupling, pump half_ ____ 1 1 1
92 | Flex. coupling, motor half__ . __ 1 1 1
93 | Discs for flexible coupling. ___ . 3 3 4
94 | Setscrew, flexible coupling. . __ 2 2 2
95 | Coupling setscrew wrench._____ 1 1 1
100 | Base (not illustrated)_ ________ 1 1 1
1Sets.

65. Disassembly and Reassembly Instructions
for Water Pump of Water Cooling

a. DisasseMBLY OF WATER Punp. Follow instruc-
tions below for disassembling the water pump. Refer
to the cross-sectional drawing (fig. 56) for part num-

Unit RU-2-C

Table VII. Description of Water Pump Components

bers and to table VI for description. Read instruc-
tions through entirely before starting to disassemble.

(1) Remove cover plate cap screws No. 19A.
(2) Loosen adjusting nut setscrews No. 29.
(3) Remove adjusting nut No. 25.

(4) Remove jam nut No. 24; use a socket type

(5) Loosen packing gland eyebolts No. 18A
and swing clear of gland No. 17A.
Remove cover plate No. 22. If it should
stick tap lightly around flanged edge to
loosen, or drive flat-edge tool (screw driver
or chisel) between flanges of cover plate,
and pump shell at several points around
shell. (Be careful not to break flanges.)
Loosen ball bearing lock collar setscrew

Hold lock collar- No. 39 with pipe wrench

and turn pump shaft with coupling until

lock collar loosens.

(9) Loosen coupling setscrew No. 4.

(10) Pull out shaft and impeller together, just
enough to remove pump half coupling No. 2

1 and Woodruff key No. 3.

(11) Now pull shaft and impeller clear of pump.

(12) Loosen setscrews No. 21.

(13) Remove impeller from shaft.

(14) Remove cap screws No. 19.

(15) Remove cover plate No. 15.

(16) Ball bearings can be removed from bear-

ing arms by pushing them outward from

stuffing box side of cover plates after ad-

justing nuts have been removed.

b. ReassemBLY oF WATER Pump. Follow proce-

dure below for reassembling the water pump. Perform

¢ below first if necessary.

(1) Follow in reverse order the procedure given
for disassembly.

No. Description No. Description : No. Description
1 | Coupling motor half___ ... ... 11 | Packing. ... ... ... | 21 | Setscrew.
2 | Coupling pump half____._._______ 12 | Coupling insert______.____________| 22 | Cover, right.
3| Couplingkey.. ... ___.._. . __ . "13 | Shaft ... 23 | Ball bearing.
4 | Setscrew.____ .. ___ . ___._..____.. (14 | Ballbearing_____..__.__________. 24 | Jam nut.
5| Adjusting nut______.._ _____._ 15 | Cover, left____________________.._| 25 | Adjusting nut.
6| Greasecup_____...___... ._.___. 16 | Waterslinger___________________. 26 | Clevis pin.
7 | Adjustingnut_._.________. o 17 | Gland. ... ... 27 | Cotter pin.
8 8Shell___________ ... 18 ‘ Eyebolt, nut, and washer__...______| 39 | Lock collar.
|
9 | Impeller. . ___.___ .. ... _______. 119 | Capserew._______________...___. 29 | Setscrew.
10 | Impeller key..____ ... __._._...... 20 { Gasket__._______.o_____________. 42 | Lock collar setscrew.




TM801-86

Figure 54. Water Cooling Unit RU-2, —-A, and -B, water pump parts for series BR405 through BR646.

(2) Be extremely careful to make sure that all
inner surfaces of pump shell No. 8 are
absolutely free from scale, dirt, and burrs.

(3) This also applies to cover plate surfaces and
to all other surfaces; otherwise the parts
will not fit properly and trouble will be en-
countered in the assembly.

(4) Wash all parts carefully in solvent (SD).

(5) Make sure liquid slingers No. 16 are placed
on shaft when reassembling. These slingers
prevent the possibility of any liquid which
may leak from the stuffing boxes from enter-
ing the ball bearing and washing out the
grease.

(6) Readjust impeller clearance (par. 68).

¢. REPACKING INSTRUCTIONS FOR WATER PuUMP.
At the start of the reassembly process, check the
packing in the stuffing box. It may have become
dried out and hard. If so, renew it as follows:

(1) Use a good grade of braided, graphited, and
lubricated asbestos packing.

(2) Remove the glands.

(3) Make sure the packing is cut to proper
length.

(4) Make sure the packing is compressed just
enough to slide readily without being
smashed while placing.




o v

TM80!-98

Figure 55. Water Cooling Unit RU=2, A, and -B, water pump parts for serics BR700 and BR800,

(5) Pressure with the hand and fingers should
be sufficient for pushing the rows of packing
into place. If it is not, either the packing is
too large or some obstruction exists.

(6) Place glands into position and insert into
stuffing box.

(7) Let the pump run in.

(8) Always tighten packing glands when the
pump is running.

(9) Tighten just enough to prevent excess
leakage.

(10) Permit a few drops of liquid to drip per

minute ; this keeps packing from drying out
and prevents scoring of pump shaft.

d. WATER PuMP ALINEMENT. Another adjust-
ment sometimes required is the realinement of the
pump of Water Cooling Unit RU-2-C. All pumps
are properly alined at the factory by leveling the base
and bringing the pump and driving motor into exact
alinement with shims. Experience has proved, how-
ever, that all bases, no matter how rugged, will
spring and twist during shipment ; therefore, it can-
not be assured that the original alinement will be
maintained. Consequently, it is sometimes necessary
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Figure 56. Water Cooling Unit RU-2-C, water pump cross-section.

that the factory alinement be reproduced after ship-
ment or after disassembly and reassembly.

(1) Piace pump unit on its foundation, allow-
ing approximately 1 inch between top of
foundation and bottom of base; use wedges
to obtain proper spacing.

(2) Check top of base for level, using the same
wedges for adjustment.

(3) Tighten foundation bolts evenly and firmly
so that the base rests solidly on the wedges.

(4) Check the alinement at the coupling by
placing a straight edge across the coupling
flanges. This should be done at four points,
90° apart, on the coupling. The distance

/— STRAIGHT EDGE

L ]

i M}

OFFSET MISALIGNMENT

ANGULAR MISALIGNMENT

between the faces of the coupling halves
should also be checked at four points with
a thickness gage. See coupling drawing
(fig. 57).

(5) The unit should be alined under the operat-
ing thermal conditions, in order that con-
traction and expansion due to these changes
in temperature may be taken into account.

(6) The coupling halves are to be brought into
perfect alinement by adjusting the wedges
under the base, which must at the same time
be level.

(7) Check the alinement after the piping has
been completed, using the straightedge and

L ]

— %

WEDGE OR
THICKNESS GAUGE

PERFECT ALIGNMENT

STRAIGHT EDGE EXACTLY LEVEL ACROSS
COUPLING SHROUDS. COUPLING FACES
ARE PARALLEL WITH DISTANCE BETWEEN
FACES EXACTLY THE SAME AT ALL
POINTS,

T™ 80I-7

Figure £57. Water Cooling Unit RU-2-C, water pump alinement.
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thickness gage method. Since the unit was
alined before the piping was completed.
piping strains may be the cause of any mis-
alinement found and changes should be
made accordingly. If the stuffing boxes are
properly adjusted and the pump and drives
properly alined, the unit can be turned over
easily by hand.

66. Refinishing

See paragraph 41 on rustproofing and repainting.

67. Repair of Water Leaks

The entire water cooling system should be tested
with the amplifier in operation. Any leaks in the
exterior plumbing require draining the water from
the system. If the leak is at a pipe thread, the joint
must be melted loose, the fitting removed and doped
again, and then the joint reassembled and soldered.
If the leak occurs at a solder joint, melt the joint
loose, clean, and resolder. After the equipment has
been used for a time, vibration and electrolysis may
cause leaks at the solder joints, which will require
cleaning and resoldering of both parts.

68. Apparatus Adjustment

a. A complete list of adjustments required for the
operation of the unit is given in paragraphs 32 and 33.

b. After performing the complete lubrication pro-
cedure for the water pump of Water Cooling Unit
RU-2-C. it will be necessary to readjust the impeller
clearance. Refer to the pump cross-sectional diagram
(fig. 56) and perform the following steps:

(1) Partially screw in adjusting nut No. 25.
Make sure both adjusting nuts No. 25 and
7 A are loose before starting the adjustment.
Leave adjusting nuts No. 5 and 7 slightly
loose.

(2) Tighten adjusting nut No. 25 sufficiently
so that the shaft will not turn. (Take hold
ot coupling and try to rotate.) The impeller

B

—

50 WPM. 200 WPM.
100 W.PM. 300 W.PM.

WPM.= WORDS PER MINUTE

B

T™M 801-39
150 WPM.

Figure 58. R-f output, waveshapes.

is now rubbing against the cover plate on
the coupling side of the pump.

+3) Loosen adjusting nut No. 25 just a fraction
of a turn or until the shaft can be rotated
freely. Now tighten adjusting nut No. 7A
and try to rotate the shaft again. If the pump
turns freely with no indication of impeller
rubbing, the pump is properly adjusted. If
rubbing still occurs, work the two adjusting
nuts back and forth until the pump does
rotate freely. Do not tighten adjusting nuts
too much ; bring up firmly by very light tap
of a hammer. After proper adjustment has
been obtained, lock adjusting nuts by tight-
ening up the adjusting nut setscrews No. 29,
located in the bearing arms.
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CHAPTER 6

SHIPMENT AND LIMITED STORAGE AND DEMOLITION
TO PREVENT ENEMY USE '

Section |. SHIPMENT AND LIMITED STORAGE

69. Disassembly

If disassembly of Amplifier Group AN/FRA-2 is
necessary, follow in reverse order the installation
procedure described in paragraphs 17 through 21.
Disassemble the equipment and prepare it for packing
in units similar to those in the original packing cases.

70. Repacking for Shipment or Limited
Storage

a. The exact procedure in repacking for shipment
or limited storage depends on the material available

and the conditions under which the equipment is to
be shipped or stored. Refer to paragraph 16 of this
manual on uncrating, unpacking, and checking; and
follow in reverse order the instructions given.

b. Whenever practicable, place a dehydrating agent
such as silica gel inside the crates. Protect the crates
with a waterproof paper barrier. Seal the seams of
the paper barrier with waterproof sealing compound
or tape. Provide at least 3 inches of excelsior padding
or some similar material between the paper barrier
and the packing case.

Section Il. DEMOLITION OF MATERIEL TO PREVENT ENEMY USE

71. General

The demolition procedures outlined in paragraph
72 will be used to prevent the enemy from using or
salvaging this equipment. Demolition of this equip-
ment will be accomplished only upon order of the
commander.

72. Methods of Destruction

a. Smash. Smash the meters, controls, tubes,
switches, insulators, resistors, coils, piping, motors,
and capacitors, using sledges, axes, handaxes, pick-
axes, hammers, crowbars, or heavy tools.
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b. Cut. Cut cords and cables, using axes, handaxes,
or machetes.

¢. Burn. Burn technical literature, tuning chart,
resistors, coils, and capacitors, using gasoline, kero-
sene, oil, flame throwers, or incendiary grenades.

d. Bend. Bend panels, lead cabling, and chassis.

e. Explosives. Blow up the transformers, motors,
and cooling unit, using firearms, grenades, or TNT.

f. Disposal. Bury the destroyed parts in slit
trenches, fox holes, or other holes, or throw them into

streams.
g. DESTROY EVERYTHING.



JAN-129B TUBE (V-1,V-2)
FILAMENT VOLTAGE (VOLTS)

180 185 190 195 200 205 2I0 215 220 225
FILAMENT TRANSFORMER (T-3,T-4) PRIMARY

VOLTAGE (VOLTS)
TM8O0I-6l

Figure 59. Amplificr Tube JAN-129B, filament voltage curve.
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TAP NO. IS POSITION OF
GRID RANGE| SWITCH (SW-I)

FREQUENCY
(KILOCYCLES)

O 10 20 30 40 50 60 70 &8 90 VW

CAPACITOR (C-2) DIAL READING
T™M 801-50

Figure 60. Grid tuning capacitor C-2, calibration curve (4,000 to 16.000 kc).
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TAP NO. IS POSITION OF
[GRID RANGE| SWITCH (SW-1)

FREQUENCY
(KILOCYCLES)

TwW W W w

O 10 20 30 40 50 60 70 80 90 100

CAPACITOR (0‘2) DIAL READING
T™ 801-5I

Figure 61. Gnd tuning capacztor C—Z cahbrahon curve (16000 to 26,500 kc).
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TAP NO. IS POSITION OF
GRID RANGE| SWITCH (SW-1)

FREQUENCY
(KILOCYCLES)

CAPACITOR (C-1) DIAL READING
‘ TM 801-48

Figure 62. Input coupling capacitor C-1, calibration curve (4,000 to 16,000 k).
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TAP NO. IS POSITION OF
[GRID RANGE| SWITCH (SW-1)

FREQUENCY
(KILOCYCLES)

0O 10 20 30 40 50 60 70 80 90 100
CAPACITOR (C-l1) DIAL READING
T™ 80i1-49

Figure 63. Input coupling capacitor C-1, calityation curve (16,000 to 26,500 kc).
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Figure 64. Power Amplifiers BC-340-A,-B, and _D through -H, plate tuning capacitor C=5, calibration curves (4,000 to

10,000 kc).
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Figure 65. Power Amplificrs RC=-310--1 -3 =l -1) through ~H, plate tuning capacitor C-5, calibration curves (10,000 to
16,000 kc).
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Figure 66. Power Amplifiers MC-340-A, -B, and -D through -H, plate tuning capacitor C-3, calibration curves (16,000 to

20,000 kc).
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Figure 67. Power Amplifiers BC-340-A,-B, and - D through -H, platc tuning capacitor C-5, calibration curves (20,000 to

26500 kc).
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Figure 68. Power Amplifiers BC-340-A, -3, and =D through -H, antenna coupling capacitor C-6, calibration curves (4,000
to 10,000 kc).
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FREQUENCY IN K.C.

O 10 20 30 40 50 60 70 80 90 100

CAPACITOR (C-6) DIAL READING
TM801-92
Figure 69. Power Amplifiers BC-340-A, -B, and -D through -H, antenna coupling capacitor C—-6, calibration curves (10,000
to 16,000 kc).
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IN K.C.

FREQUENCY

O 10 20 30 40 50 60 70 80 90 100

CAPACITOR (C-6) DIAL READING
TM801-93

Figure 70.  Power Amplificrs BC=340-A, ~B, and =D through -, antenna coupling capacitor C-6, calibration curves (16,000
to 22,000 k¢).
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Figure 71. Power Amplificrs BC-340-A, -B. and -D through —H, antenna coupling capacitor C=6, calibration curves (22,000
to 26,500 kc).

99



FREQUENCY IN K.C.

45 50 55 60 65 70

CAPACITOR (C-3,G-4) DIAL READING
TM80I-95

Figure 72. Power Amplifiers BC-340~-A, =B, and -D through -I1, ncutralizing capacitors C-3 and (-4, calibration curve.
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BAND NOS. REFER TO "COARSE

TUNING CHART" FOR POWER

FREQUENCY - AMPLIFIER BC- 340-1
(KILOGYCLES) -

O 20 40 60 80 100 120 140 160 I80 200

"CAPACITOR (C-5) DIAL READING
T™ 801-52

Figure 73. .Power Amplifier BC-340-1, tlaic tuning capacitor .C—5,_ca14:[3mt.ion curye (4,000 to 10,000 kc).
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BAND NOS. REFER TO "COARSE
TUNING CHART" FOR POWER

FREQUENCY AMPLIFIER BC-340-1

(KILOCYCLES) ,

Ny s

O 20 40 60 80 100 120 140 160 180 200

CAPACITOR (C-5) DIAL READING
TM 80I-63

hgurc 74. Power Amplificr BC=340-1, plate tuning capacitor C=35, calibration curve (10,000 to 16,000 kc).
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BAND NOS. REFER TO “COARSE
TUNING CHART" FOR POWER

FREQUENCY AMPLIFIER BG-340-1

(KILOCYCLES)

CAPACITOR (C-5) DIAL READING
TM 80I1-54

Figure 75. Power Amplifier BC-340-1, plate tuning capacitor C-5, calibration curve (16,000 to 26,000 kc).
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BAND NO. REFERS TO "COARSE
' TUNING CHART" FOR POWER

FREQUENCY
AMPLIFIER BC-340-1

(KILOCYCLES)

2C .. :
O 20 40 60 80 100 120 140 160 180 200

CAPACITOR (C-5) DIAL READING
TM -80I1-5%5

Figure 76. Power Amplifier BC-340-1, plate tuning capacitor C=5, calibration curve (20,000 to 26,500 kc).



BAND NOS.REFER TO “COARSE

TUNING CHART" FOR POWER
FREQUENCY AMPLIFIER BC-340-1
(KILOCYCLES)

CAPACITOR (C-6) DIAL READING
TM 801-56

Figwre 77. Power Amplifier BC-340-I, antenna coupling capacitor C-6, calibxation curve (4,000 to 10,000 kc).
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BAND NOS. REFER TO “COARSE
TUNING CHART" FOR POWER

FREQUENCY AMPLIFIER BC-340-1

(KILOCYGLES)

O 10 20 30 40 50 60 70 80O 90 100

CAPACITOR (C-6) DIAL READING
T™M 80I-57

Figure 78. Power Amplifier BC-340-1, antenna coupling capacitor C-6, calibration curve (10,000 to 16,000 kc).
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BAND NOS. REFER TO “COARSE

TUNING CHART" FOR POWER

FREQUENCY AMPLIFIER BC-340-1
(KILOCYCLES)

CAPACITOR (C-6) DIAL READING
TM 80I-58

Figure 79. Power Amplifier BC-340-I, antenna coupling capacitor C-6, calibration curve (16,000 to 20,000 kc).
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BAND NO. REFERS TO "COARSE

| TUNING CHART" FOR POWER
FREQUENCY AMPLIFIER BC-340-1
(KILOGYCLES)

O 10 20 30 40 50 60 70 ®U YU VWV

CAPACITOR (C-6) DIAL READING
T™ 801-59

Figure 80. Power Amplifier BC-340-1, antenna coupling capacitor C—6, calibration curve (20,000 to 26,500 kc).
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FREQUENCY
(KILOCYCLES)

.55 60 65 70 75 80

CAPACITOR (G-3,G-4) DIAL READING
T™™ 80I1-60

Figure 81. Power Amplifier BC-340-1, neutralizing capacitors C-3 and C—4, calibration curve.
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Figure 82. Power Amplifier BC=-340-1, plate tuning coil coarse tuning chart.
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9 _o o __p )
F \_ 130/a 2429 |126/A aji27 o)
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i He =
¢ol | 76 | [ 3
2 12 5L | Sw ’
LF A 234
Sw-3 TT2 T3
C ro2 03 2 C
o ) o‘___ﬂ 09 %7 ? 7 !
c 123 {22 8o I
- — - - - o o | o WIRE_DESIGNATION
S R R s
(2a be X3 X2 KD ST LETTER TYPE
=0 C e} @)
~ 193] |52Q -5&\ Al A NO 14 VARNISHED CAMBRIC, LEAD COVERED
T 8 |1/400 X 31610 COPPER TUBING
121 w2 ’(‘;' ol R C  |I/16X1/2 COPPER BUS
B D [3/16 X 3/4 COPPER BUS
o A A Al A
o . - € [3/800 X 5/16 1D COPPER TUBING
GROUND alns Fl FI F| /
5TUD ‘ . F |NO 6 VARNISHED CAMBR, LEAD COVERED
N v
N oNe\o\2 /5 /el o 6 NO 7 VARNISHED CAMBRIC, LEAD COVERED
™™ 801-68
o2 13 4 15 6

Figure 87. Rectifier RA-22-(*) (cxcept model RA-22), wiring diagram.
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APPENDIX |
REFERENCES .

Note. For availability of items listed, check SR 310-20-3, SR 310-20-4, and the Department of the Army Supply Catalog

SIG 1.

I. Army Regulations
AR 380-5 Safeguarding Military Information.

2. Supply Publications

SIG 1 Introduction and Index.
SIG 10 Fixed Plant Maintenance Lists.

SB 11-47 Preparation and Submission of Req-
uisitions for Signal Corps Supplies.

SB 11-76 Signal Corps Kit and Materials for
Moisture- and Fungi-Resistant Treatment.

3. Technical Manuals on Auxiliary Equipment
and Test Equipment

TM 11-472 Repair and Calibration of Elec-
trical Measuring Instruments,

TM 11-836 Radio Transmitters BC-339, BC-
339-A, -B, -C, -E, -F, -G, -H, -], -K, -L,
-M, and -N.

TM 11-2532 Test Set I-153-A (Analyzer,
Precision Model 856P).

TM 11-2626 Test Unit 1-176.

4. Painting, Preserving, and Lubrication

TB SIG 13 Moistureproofing and Fungiproof-
ing Signal Corps Equipment.

TB SIG 69 Lubrication of Ground Signal
Equipment.

5. Camouflage
FM 5-20 Camouflage, Basic Principles.

6. Decontamination
TM 3-220 Decontamination.

1. Demolition
FM 5-25 Explosives and Demolitions.

8. Packaging and Packing Instructions

a. JoINT ARMY-NAVY PACKAGING SPECIFICA-
TIONS.

JAN-D-169 Desiccants, Activated.

JAN-P-100 General Specifications.

JAN-P-106 Boxes, Wood, Nailed.

JAN-P-116 Preservation, Methods of.

JAN-P-125 Barrier Material, Waterproof,
Flexible.

JAN-P-131 Barrier Material, Moisture-
Vaporproof, Flexible.

b. U. S. ARMY SPECIFICATION.

100-2E Marking Shipments by Contractors
(and Signal Corps Supplement thereto).

¢. SiGNAL CorPs INSTRUCTIONS.

720-7 Standard Pack.
726-15 Interior Marking.

9. Other Publications

SR 310-20-3 Index of Training Publications,
Field Manuals, Training Circulars, Firing
Tables and Charts, Army Training Programs,
Mobilization Training Programs, Graphic
Training Aids, Joint Army-Navy-Air Force
Publications, and Combined Communications
Board Publications.

SR 310204 Index of Technical Manuals,
Technical Reguiations, Technical Bulletins,
Supply Bulletins, Lubrication Orders, Mod-
ification Work Orders, Tables of Organization
and Equipment, Reduction Tables, Tables of
Allowances, Tables of Organization, Tables
of Equipment, and Tables of Basic Allowances.

FM 24-18 Field Radio Techniques.

TB SIG 5 Defense against Radio Jamming.

TB SIG 25 Preventive Maintenance of Power
Cords.

TB SIG 66 Winter Maintenance of Signal
Equipment.

TB SIG 72 Tropical Maintenance of Ground
Signal Equipment.

TB SIG 75 Desert Maintenance of Ground
Signal Equipment.
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10.
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TB SIG 123 Preventive Maintenance Practices
for Ground Signal Equipment.

TB SIG 178 Preventive Maintenance Guide for
Radio Communication Equipment.

TM 1455 Electrical Fundamentals.

TM 11-310 Schematic Diagrams for Mainte-
nance of Ground Radio Communication Sets.

TM 11-314 Antennas and Antenna Systems.

TM 11-455 Radio Fundamentals.

TM 11499 Radio Propagation Handbook.

TB 11-499-( )* Basic Radio Propagation
Predictions.

TM 38-650 Basic Maintenance Manual.

Abbreviations

a-c alternating-current
cps cycles per second
c-w continuous-wave
d-c direct-current

h-f High-frequency

hp horsepower

h-v  high-voltage

i-f intermediate-frequency
ke kilocycle

kv kilovolt

kw kilowatt

I-f low-frequency
ma milliampere

mc megacycle

meg megohm

p-a power-amplifier
uf microfarad

uuf micromicrofarad
r-f radio-frequency
v volt

1l. Glossary

For an explanation of the terms used in this
manual, refer to TM 11-455.

*A new TB in this series is issued monthly which gives propagation
predictions 3 months in advance.



APPENDIX I
IDENTIFICATION TABLE OF PARTS

Note. The fact that a part is listed in this table is not sufficient basis for requisitioning the item. Requisitions must cite
an authorized basis, such as T/O&E, T/A, T/BA, SIG 7-8-10, SIG 10, list of allowances of expendable material, or anoth-
er authorized supply basis. For an index of available supply catalogs in the Signal portion of the Department of the Army Sup-
ply Catalog, see the latest issue of SIG 1, Introduction and Index.
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