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WARNING

HIGH VOLTAGE

is used in the operation of

this equipment

DEATH ON CONTACT

may result if operating personnel

fail to observe safety precautions
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DESTRUCTION NOTICE

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

his benefit.

WHEN — Ordered by your Commander.

HOW — 1.

3

A

USE ANYTHING IMMEDIATELY

Smash — Use sledges, axes, handaxes, pick:fxcs. hammers, crow-
bars, heavy tools, etc.

. Cut — Use axes, handaxes, machetes, etc.

. Burn — Use gasoline, kerosene, oil, flame throwers, incendiary

grenades, etc.

Explosives — Use firearms, grenades, TNT, etc.

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

WHAT — 1. Smash — «. All high-voltage bushings and insulators, bleeder

resistors, capacitors, terminal blocks, and fuse
panels in the rectifier, transmitter, and keying
unit.

b. The range unit in the oscilloscope.

¢. All dipoles and reflectors on the antenna.
d. Transmission line,

e. Antenna position control unit.

f. Oscilloscope units (2) and receivers (2) after re-
mmfing them from their cases.

g. Water cooling unit.

. Cut— All wires, cables, coil windings throughout the entire

2
radio set.
3. Break — 4. All tubes in every component.

b. All spare tubes. (Be careful when breaking the
cathode-ray tube as it will explode when
smashed. )

4. Butn — a. All insulated wires, cables, and other parts.

b. Instruction books, technical manuals, and sche-
matics.

¢. Power and operating vans.

DESTROY EVERYTHING

X

AVAILABLE FOR DESTRUCTION OF THE EQUIPMENT



SAFETY NOTICE

While every practicable safety device has been
incorporated in the equipment, the operator should
always bear in mind that Radio Sets SCR—270—(*)
and SCR-271-(*) involve the use of extremely
high voltages, which are a constant danger to
personnel. Operators must at all times observe
all safety regulations. The voltages generated in
the set, if not handled properly, are sufficient to
cause death on contact.

The following precautions must be strictly
observed:

(1) Do not change tubes nor make any ad-
justments inside the equipment with the high-
voltage switch ON.

(2) Do not depend upon door switches nor
interlocks for protection, but always disconnect
the power to the equipment when any possible
danger may exist.

(3) Keep away from live circuits.

(4) Do not try to reach within, or in any man-
ner gain access to, the inclosures while the inter-
locked doors are closed, or while the power-
supply line switches are closed.

(5) Do not connect any apparatus, external
to the inclosure, to circuits within the equip-
ment.

(6) Do not apply voltages to the equipment
for testing purposes while any noninterlocked por-
tion of the shielding or inclosure is removed or
open.

(7) Always use the grounding stick to short-
circuit large capacitor terminals and to ground
the high-voltage circuits before performing serv-

ice operations within the high-voltage rectifier,
transmitter, and keyer.

(8) Before touching any of the terminals or
connections, use a screw driver with a well-insu-
lated handle to short-circuit the terminals of the
large capacitors in the oscilloscope or receiver.

(9) Do not under any circumstances reach
within the inclosures to service or adjust the equip-
ment unless another person, capable of rendering
aid, is present.

(10) Do not tamper with interlocks.

(11) Do not under any circumstances remove,
short-circuit, or tamper with any access door, gate,
or safety interlocked switch, except as directed for
specific tests.

(12) Do not expect the interlocking switches
(which shut off the high voltage) to be fool-
proof.

(13) Keep fire extinguishers accessible and
ready for immediate use.

(14) Have a properly stocked first-aid kit avail-
able AT ALL TIMES.

(15) Fumes from cleaning agents such as
alcohol, carbon tetrachloride, and naphtha are
dangerous to human life when used within a con-
fined space. Be careful when using any of these
agents. Never use them in an inclosed room nor
van which is not well ventilated. Precautions for
allowing fumes to be dissipated into the air must
always be taken before attempting to use any of
the cleaning agents. Alcohol and naphtha are both
inflammable and should be kept away from all
open flames or sparks.
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FIRST AID TREATMENT FOR ELECTRIC SHOCK

I. FREE THE VICTIM FROM THE CIRCUIT IMMEDIATELY.

Shut off the current. If this is not immediately possible, use a dry nonconductor (rubber gloves, rope,
board) to move either the victim or the wire. Avoid contact with the victim. [f necessary to cut a
live wire, use an axe with a dry wooden handle. Beware of the resulting flash.

II. ATTEND INSTANTLY TO THE VICTIM’S BREATHING.

Begin resuscitation at once on the spot. Do not stop to loosen the victim's clothing. Every moment

counts. Keep the patient warm; Wrap him in any covering available. Send for a doctor. Remove false
teeth or other obstructions from the victim's mouth,

POSITION
1. Lay the victim on his belly, one arm extended directly
overhead, the other arm bent at the elbow, the face
turned outward and resting on hand or forearm, so that
the nose and mouth are free for breathing (fig. A).

2. Stradle the patient's thighs, or one leg, with your

knees placed far enough from his hip bones to allow you
to assume the position shown in figure A.

3. Place your hands, with thumbs and fingers in a
natural position, so that your palms are on the small of
his back, and your little fingers just touch his lowest
ribs (fig. A).

FIRST MOVEMENT
4. With arms held straight, swing forward slowly, so
that the weight of your body is gradually brought to bear
upon the victim. Your shoulders should be directly over
the heels of your hands at the end of the forward swing
(fig.B). Do not bend your elbows. The first movement
should take about 2 seconds.

SECOND MOVEMENT
5. Now immediately swing backward. to remove the
pressure completely (fig. C).

6. After 2 seconds, swing forward again. Repeat this
pressure-and-release cycle 12 to 15 times a minute. A
complete cycle should require 4 or 5 seconds.

_ CONTINUED TREATMENT
1. Clonunue treatment until breathing is restored or until there is no hope of the victim's recovery. Do
not give up easily. Remember that at times the process must be kept up for hours.

8. During artificial respiration, have someone loosen the victim’s clothing. Wrap the victim warmly; apply

hot bricks, stones, etc. Do not give the victim liquids until he is fully conscious. If the victim must be
moved, keep up treatment while he is being moved.

‘! At'thc first sign of breathing, withhold artificial respiration. If natural breathing does not continue,
immediately resume artificial respiration.

10. If operators must be changed, the relief operator kneels behind the person giving artificial respiration:
The relief takes the operator’s place as the original operator releases the pressure.

11. Do not allow the revived patient to sit or stand.
internal stimulants,

HOLD RESUSCITATION DRILLS REGULARLY

Keep him quiet. Give hot coffee or tea, or other

XIIT
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REFERENCE NOTICE

TM 11-1510, Service Manual, is one of six technical manuals on Radio Sets
SCR-270~(*) and SCR-271-(*). It is used with TM 11-1110D, T™M 11~
1114D, TM 11-1110M, Technical Manuals; TM 11-1310, Technit.:al Opera-
tion Manual; and TM 11-1410, Preventive Maintenance Manual, £
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cnaiNCLASSIFIED

TROUBLE SHOOTING

Section |. INTRODUCTION

1. Purpose

This manual is designed to help the trouble
shooter locate any defect in the radar installation
with speed and accuracy and make proper and
permanent repairs. A simple, logical procedure
is developed and is presented in a step-by-step
form, which will enable the trouble shooter to
avoid the loss of time and efficiency which would
result if trial and error procedures were used.

NoTe. When used throughout this manual, the symbol (*)
following momenclature will refer to all items of equipment
regardless of model or procurement. Thus Radio Sets SCR-
270-(*) and SCR-271-(*) refer to:

SCR-270-B, SCR-270-C, SCR-270-D, SCR~
270-E, SCR-270-BA, SCR-270-CA, SCR-271,
SCR-271-A, SCR-271-AA, SCR-271-AAA.
SCR—271-AB, SCR—-271-B, SCR-271-BA, SCR-
271-D, SCR-271-E, SCR-271-F, SCR-271-G.
SCR-271-H, SCR-271-], SCR-271-K, SCR-
271-L, and SCR-271-M.

2. Scope

The following discussion will deal briefly with
the contents of each chapter in this manual and
will serve as a guide to the way the manual is to
be used.

4. TROUBLE SHOOTING (¢h: 1), This chapter
contains a discussion of the information necessary
to assist in rapidly locating defects. The need for
sectionalization and localization of a fault is ex-
plained. Signal tracing, signal substitution,
voltage measurements, and resistance measure-
ments are thoroughly discussed.

b, Test EQUIPMENT (ch. 2). This chapter
describes the use, operation, and limitations of
test equipment available in the field. The text is

supplemented by detailed illustrations and dia-
grams.

¢. NorRMAL SET (ch. 3). The conditions found
in a normal set during the starting and stopping
procedure and while the set is operating normally
are explained in this chapter. Each condition de-
scribed here is correlated with an abnormal con-
dition in the following chapter.

d. ABNORMAL SET (c¢h. 4). The use of the
starting procedure for tracing a fault to a particu-
lar component and then to a particular part is
explained in this chapter. The abnormal condi-
tions which may be present in a set are thoroughly
analyzed by procedures, charts, waveforms, dia-
grams, and illustrations. The use of the Equip-
ment Performance Log for trouble shooting put-
poses is also explained.

¢. REPLACEMENT (c¢h. 5). When a fault has
been located, the trouble shooting process is com-
pleted by repairing or replacing the defective
part. This chapter describes and illustrates the
proper steps for removing and replacing the major
parts of the rectifier, transmitter, keyer, receiver,
water cooler, oscilloscope, and antenna position
control system.

f. EMERGENCY REPAIRS (ch. 6). Occasionally,
replacement parts or necessary tools are not avail-
able, and the trouble shooter must resort to
emergency repairs to keep the station on the air.
This chapter describes field-tested methods for
making quick temporary repairs.

g MAINTENANCE PARTS LisT (ch. 7). This
chapter lists the replaceable parts for Radio Sets
SCR-270—( and SCR-271-( ) and gives
the Signal Corps Stock number for each part.
The availability of each part and the echelons in
which it is carried is also shown on the mainte-
nance parts list.

Section Il. TROUBLE SHOOTING PROCEDURES

3. Introductory Notes

No matter how well equipment is designed and
manufactured, faults are bound to occur in service.

Preventive maintenance will minimize difficulties.
When troubles do occur, the repairman must locate
and correct them as rapidly as possible. This sec-
tion gives general information for aid to personnel



engaged in the important duty of trouble shooting.

4. TROUBLE SHOOTING DATA. Every advan-
tage should be taken of the material supplied in
this manual to aid in rapidly locating faults. The
following data should be consulted as needed:

(1) Complete schematic diagrams. The dia-
grams include all components and show all the
connections (power, input, and output) to other
units.

(2) Simplified and partial schematics. These
diagrams are particularly useful in trouble shoot-
ing, because they enable the electrical functioning
of the circuits to be followed more clearly than on
the regular schematics, and thus help to speed
locating the trouble.

(3) Voltage and resistance data at all socket
connections. ‘This information is especially use-
ful when the trouble has been traced to a particu-
lar stage.

(4) lustrations of components. Front, top,
and bottom views aid in locating and identifying
parts.

(5) Pin connections. Pin connections on sock-
ets, plugs, and receptacles are shown numbered or
lettered on the various diagrams, in accordance
with standard practice.

() Socket connections are numbered in a clock-
wise direction around the sockets, looking at the
socket from the bottom. On an octal socket, the
first pin clockwise from the keyway is pin number
1. Pin numbers are identified on the schematic
diagrams so that any tube element can be readily
located.

(b) Plugs and receptacles are numbered look-
ing at them from the side to which the associated
connector is attached. To avoid confusion, some
individual pins are identified by letters which ap-
pear directly on the connector.

b. TROUBLE SHOOTING StTEPS. The first step
in servicing a defective radar set is to sectionalize
the fault. The second step is localization of the
fault. By sectionalization is meant the tracing of
the fault to the component responsible for the ab-
normal operation of the set. By localization is
meant the tracing of the fault to the defective part
responsible for the abnormal condition.

(1) Use of the Equipment Performance Log
(EPL) and the Starting Procedure aids in tracing
the fault to the defective component. The pro-
cedures to be followed are explained in subpara-
graphs ¢ and 4, below.

(2) Some faults such as burned-out resistors,
radio-frequency (r-f) arcing, etc. can be located by
application of the senses of sight, smell, feeling,
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and hearing. The majority of faults, however,
must be located by checks of voltage, resistance,
and waveforms.

¢. EPL SectioNALIZATION. The Equipment
Performance Log Sheet is a record of the normal
and abnormal operation of the station. In the
event of station failure or abnormal operation, ref-
erence to the EPL will, in most cases, aid in
localizing the defect. When a station failure oc-
curs, refer to the log sheet and note the operation
of the station for the past 24 hours. The station
failure may have been caused by a previous ab-
normal condition not serious enough in itself to
cause the station to go off the air at that particular
time. However, the abnormal condition will have
been entered in the station log, and upon consulta-
tion of the log entry, direct information leading to
the cause of the failure may be obtained.

d. STARTING PROCEDURE SECTIONALIZATION.
The starting procedure is the systematic method
used in placing the station on the air. This pro-
cedure is used in sectionalization when the cause
of the station failure is not known and will. in
most cases, trace the defect to a particular cEJm.
ponent. The starting procedure is performed in
sequence until an,abnormal result is obtained. As
each action is performed, the visible and audible
results of the action are noted. The use of the
starting procedure is described in detail jn chapter
3 of this manual. :

e. LOCALIZATION. Localization is the tracin
of the fault to a particular part. Chapter 4 of this
manual tells how to localize faults within the indj
vidual components and contains trouble shootin ;
charts which list abnormal symptoms and tell
what could cause the symptom. The charts 3[35
give the procedure for finding out which of
probable locations of the fault is the right onee
In addition, certain sections tell what wavefo:m;.
should be obtained at the test points and there ;1;;,-
drawings which show the resistance and the volt-
age at every socket-pin connection. How to make
u_se_ rlyf _vn]tage_ andl resistance data in checking a
circuit is described in detail in paragraphs 4d and
5¢ of this chapter. i

4. Voltage Measurements

a. GFENIZRM.‘ antage measurements are an
almost indispensable aid to the repairman, because
most troubles either result from :1bnm'nml'volt:1g€s
or produce abnormal voltages. Voltage measure-
ments are convenient because they are always
made between two points in a circuit and the cir-
cuit need not be interrupted.



(1) Complete information on normal operat-
ing voltages is given in chapter 4. Unless other-
wise specified, these voltages are measured be-
tween the indicated points and ground.

(2) Always set the voltmeter on the highest
range, so that the voltmeter will not be over-
loaded. If it is necessary to obtain increased accu-
racy, go to a lower range so that the required
accuracy will be obtained. '

(3) In checking cathode voltage, a point which
must be watched is that a reading can be obtained
when the cathode resistor is actually open. The
resistance of the meter may act as a cathode re-
sistor. Thus the cathode voltage may be approxi-
mately normal only as long as the voltmeter is
connected between cathode and ground. Before
the cathode voltage is measured, a resistance check
should be made with the circuit cold to determine
that the cathode resistor is normal.

b, PrEcAUTIONS AGAINST HiGH VOLTAGE.
Certain precautions must be followed when meas-
uring voltages above a few hundred volts. High
voltages are dangerous, and can be fatal. Where
it is necessary to measure high voltages, it is desir-
able to observe the following rules:

(1) Connect the ground lead to the voltmeter.

2) Place one hand in your pocket.

(3) If not greater than 300 volts, connect the
test lead to the hot terminal (which may be either
positive or negative with respect to ground).

(4) If greater than 300 volts, shut off the
power, connect the hot-test lead, step away from
the voltmeter, turn on the power, note the reading
on the voltmeter. Do not touch any part of the
voltmeter. This is especially important where it is
necessary to measure the system voltage between
two points, both of which are above ground.

¢, VOLTMETER LOADING. It is essential that
the voltmeter resistance be at least 10 times as
large as the resistance of the circuit across which
the voltage is measured. If the voltmeter resistance
is comparable to the circuit resistance, the volt-
meter will indicate a lower voltage than the actual
voltage present when the voltmeter is removed
from the circuit.

(1) The resistance of the voltmeter on any
range can always be calculated by the following
simple rule: Resistance of voltmeter equals ohms-
per-volt times full-scale range in volts.

Example:

(#) What is the resistance of a 1,000 ohm-per-

volt meter on the 300-volt réngc?
R = 1,000 ohms-per-volt times 300 volts full
scale = 300,000 ohms,

(£) What is the resistance of a 20,000 ohm-
per-volt meter on the 300-volt range?
R = 20,000 ohms-per-volt times 300 volts
= 6 megohms.

(2) To minimize voltmeter loading in high-
resistance circuits, the highest voltmeter range
should be used. Although only a small deflection
will be obtained (possibly only 5 divisions on a
100-division scale), the accuracy of the voltage
measurement will be increased. The decreased
loading of the voltmeter will more than compen-
sate for the inaccuracy due to reading only a small
deflection on the scale of the voltmeter.

(3) When a voltmeter is loading a circuit, the
effect can always be noted by comparing the
voltage reading on two successive ranges. If the
voltage readings on the two ranges do not agree,
this indicates that the voltmeter loading is exces-
sive. The reading (not the deflection) on the
highest range will be greater than on the lowest
range. If the voltmeter is loading the circuit
heavily, the deflection of the pointer will remain
nearly the same when the voltmeter is shifted from
one range to another.

(4) The voltage and resistance drawings used
in this manual are based on readings taken with
an actual meter. The ohms-per-volt sensitivity of
the meter used is printed on the drawing. The
trouble shooter should use a meter having the
same ohms-per-volt sensitivity. Since the meter
used in testing for the voltage will produce the
same amount of loading as the meter used in
measuring the voltage, no account need be taken
of the effect of loading.

4. PRACTICAL EXAMPLE OF VOLTAGE ANALYSIS,
Figure 1 illustrates a typical amplifier stage. The
values of the various parts are labeled as well as
the input voltages. The normal voltages at the
V3 tube socket contacts are:

1 2 5 4 5 (5 8

72 63ac 0 0 72 195 6.3ac 185

Note. All voltages are direct current (d-c) unless other-
wise specified. The d-c readings were taken with a 1,000 ohm-
per-volt voltmeter. (A drawing has been made for each com-

ponent giving the voltage at each socket connection. The draw-
ing can be found in the section on trouble shooting in the com-

ponent.)
Checking this stage for an abnormal voltage
measurement is accomplished by testing the volt-
ages between the socket contacts and the chassis.
(1) The voltage between contact 1 and the
chassis is normally 7.2 volts (by referring to chart
above). This voltage should be the same as that
between socket contact 5 and chassis, since the
are directly connected as explained in (3) below.
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Figure 1. Conventional amplifier stage.

(2) The voltage between contact 2 and con-
tact 7 should be 6.3 alternating current (a-c). On
the diagram, no connections are shown since the
filaments of amplifier tubes are always connected
to a low-voltage a-c source. In the event that this
voltage is abnormal, the voltage should be checked
across the winding of the transformer which sup-
plies the voltage. If the voltage on the trans-
former is normal, the only trouble can be a broken
connection between the transformer and the con-
tact. If the voltage on the transformer winding
is abnormal, the voltage on the transformer
primary winding should be measured. If the
primary voltage is normal and the voltage on the
winding that delivers the filament voltage is ab-
normal, the transformer is either defective, or an
abnormally high drain is being placed on the fila-
ment winding. This can be checked by removing
one of the wires from the filament winding and
again testing the voltage across this winding. If
the transformer is defective, the voltage reading
will still be abnormal. If the transformer is nor-
mal, the voltage will be a little higher than usual.
If, however, the voltage on the transformer
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primary is abnormal, the source of this voltag@
must be checked.

(3) The voltage between contact 3 and the
chassis should be zero since this contact is directly
connected to the chassis.

4) The voltage between contact 4 and the
chassis should be zero since this is a Clags A
amplifier and no grid current flows through the
grid  resistor (100,000 ohms) normally, ¢
capacitor Cl should short-circuit, howcver, the
high positive voltage on the plate of type V2
would be delivered to contact 4 and a d-c positive
voltage reading would be obtained. It is 4|5
possible for a short circuit inside the tube to cayse
a reading on this contact.

(5) An important consideration in measurin
cathode voltage is explained in paragraph 4a(3)

(4) The voltage on contacts 1 and 5 shoul(i
normally be 7.2 volts. The plate-cathode voltage
and the grid-cathode circuit normally causes a
current flow through the cathode resistor R3. This
current is normally 0.006 amperes, since the re-
sistor is rated at 1,200 ohms and the voltage
across it is 7.2 volts.



7.2
1,200

I——*%= = 0.006 amperes.

b) If no voltage is obtained, the trouble may
be a lack of the +250-volt applied voltage, a
burned-out tube V3, a shorted resistor R3, a
shorted capacitor C2 (this capacitor, if shorted,
would connect the cathode to the chassis), or a
broken connection.

¢) If the voltage is found to be low, the
trouble could be a tube V3 with low emission, a
leaky capacitor C2, an open-circuited resistor R4
or R5, a shorted capacitor C3 or C4, low +250
applied voltage, an open-circuited coil L1, a poor
connection, or a change in the resistance value of
any of the resistors. If the voltage is found to be
too high, the trouble could be a gassy tube, a
short-circuited resistor or coil, too high an applied
voltage, or a connection in either the plate-cathode
or screen-grid-cathode circuits shorted by another
external circuit.

(6) The screen voltage is checked as follows:

(a) The voltage on contact 6 should normally
be 195 volts. The voltage drop across the resistor
normally would be 55 volts, since the voltage on
one side of the resistor is 195 volts and on the
other side is 250 volts. The normal current
through this resistor would be 0.0006 amperes.

E

~ R~ 90,000

= 0.0006 amperes.

() If no voltage is obtained on contact 6, the
trouble could be lack of an applied voltage, an
open-circuited resistor R4, a broken connection,
or a shorted capacitor C3.

¢) If the voltage on contact 6 is too low, the
trouble could be a gassy tube, a leaky capacitor
(3, too low an applied voltage, or too low a bias
voltage on the grid of V3 (grid is biased by the
7.2 volts on the cathode).

Note. A gassy tube, or lowering of the grid bias of V3
would increase the screen grid current. Increasing this current
would increase the voltage drop across R4. If capacitor C3
were leaky or shorted, the screen grid of V3 would be con-
nected near or at ground potential, lowering the voltage on
contact 6. The current through R4 would rise if C3 were
shorted. R4 would be the only resistance between the applied
voltage and the chassis ground. Resistor R4 would probably
burn out bécause of the high current flow unless it had an
ample power rating. Any cause that would make high current
flow through the screen-grid-cathode circuit might burn out
either R3 or R4,

(7) The plate voltage is checked as follows:

(2) The voltage between contact 8 and the
chassis should normally be 185 volts. This voltage
is at one of the points in the plate-cathode circuit

which comprises resistor RS, coil L1, the plate

resistance of tube V3, and resistor R3. The ap-
plied voltage in this circuit is 250 volts. The
voltage drop across RS and L1 in series is 65 volts
(250 volts—185 volts). The current through RS
and L1 is 0.0064 amperes.

(&) If no voltage is obtained on contact 8, the
trouble could be a lack of applied voltage, an
open-circuited resistor RS or coil L1, or a broken
connection between terminal 5 on TS1 and con-
tact 8. If the voltage on contact 8 is too low, the
trouble could be a gassy tube V3, too low an ap-
plied voltage, a shorted or leaky capacitor C2, or a
shorted resistor R3. A gassy tube V3, shorted or
leaky capacitor C2 or a shorted resistor R3 would
cause the current through the plate-cathode circuit
to rise, increasing the voltage drop across R5 and
L1. This would lower the voltage on contact 8.
Increased current through this circuit may also
burn out resistor R3 or R5 unless their power
rating is ample.

(¢) If the voltage is too high, the trouble could
be a burned-out tube V3, low emission in V3, a
burned-out resistor R3, a shorted resistor RS, too
high an applied voltage, or a burned-out resistor
R4. If the tube were burned out or resistor R3
were open, no current would flow through the
plate-cathode circuit, and there would be no volt-
age drop between the applied voltage and the
plate of the tube.

(4) Capacitor C4, a coupling capacitor to the
grid of V4, can be checked for a shorted or leaky
condition by measuring the voltage between con-
tact 4 on V4 and the chassis ground, when the
normal 185 volts is on the plate of V3. If the
positive d-c voltage is higher than normal when
measured on contact 4 of V4, the capacitor is

leaky or shorted.

5. Resistance Measurements

4. GENERAL. (1) Abnormal resistance val-
ues., When a fault develops in the circuit, the
effect will very often show up as a change in the
resistance values. To assist in the localization of
trouble, trouble shooting data include the normal
resistance values, as measured at the tube sockets
and at the test points. These values are measured
between the indicated points and ground, unless
otherwise stated. Often it is desirable to measure
the resistance from other points in the circuit, in
order to determine whether the particular points
in the circuit are functioning properly. In these
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special cases, the normal resistance values can be
determined by referring to the resistance values
shown in the schematic.

(2) Precantions. (a) Before any resistance
measurements are made, the power should always
be turned off. Since an ohmmeter is essentially
only a low-range voltmeter and battery, if the
ohmmeter is connected to a circuit which already
has voltages in it, the needle will be knocked off
scale and the voltmeter movement may be burned
out.

(b) Capacitors must always be discharged be-
rore resistance measurements are made. This is a
very important point when checking power sup-
plies that are disconnected from their load. The
discharge of the capacitor through the meter will
burn out its movement and in some cases may be
dangerous to life.

(3) Correct use of low and high ranges. A
simple, important point to be considered when
using an ohmmeter is when to use the low resist-
ance range, and when to use the high resistance
range. When checking the circuit continuity, the
ohmmeter should be set on the lowest range. If
a m‘edium or high range is used, the pointer may
qulcate zero ohms, even if the resistance is as
high as 500 ohms. When checking high resist-
ances or measuring the leakage resistance of capa-
citors or cables, the highest range should be used.
If a low range is used, the pointer will indicate
“infinite” ohms, even though the actual resistance
is less than a megohm.

(4) Parallel resistance connections, In a par-
allel circuit the total resistance is less than the
smallest resistance in the circuit. This is a very
important fact to remember when shooting trouble
from a schematic diagram. When a resistance is
measured and the value is found to be less than
expected, make a careful study of the schematic
to make sure that there are no resistances in paral-
lel with the one that has been measured.

(#) Whenever a resistor is being replaced be-
cause of low resistance, one terminal should be
disconnected from the circuit and its value then
measured to make sure that the low reading was
not because some part of the circuit was parallel
with it.

(6) In some cases it will be impossible to check
a resistor because it has a low-voltage transformer
winding connected across it. Whete this is true
and it is important that the resistor be checked,
one terminal of the resistor should be disconnected
from the circuit before its resistance is measured.

(5) Checking grid resistance. When checking
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grid resistance, a false reading may be obtained if
the tube is still warm and the cathode is emitting
electrons. This effect will not be observed if the
tube has cooled, or if the ohmmeter test leads are
reversed so the negative ohmmeter test lead is ap-
plied to the grid.

(6) Tolerance values for resistance measure-
ments. Tolerance represents the normal differ-
ence that may be accepted between the rated value
of the resistor and its actual value.

(@) Most resistors that are used in radar cir-
cuits have a tolerance of at least 10 percent. For
example, the grid resistor of a stage might have
a rated value of 1 megohm. If the resistor were
measured and found to have a value between
900,000 and 1,100,000 ohms it would be consid-
ered normal. As a rule the ordinary resistors used
in circuits are not replaced unless their values are
off more than 15 to 20 percent. Some precision
resistors and potentiometers are used. When a
resistor is used whose value must be very close to
its rated value, the tolerance is stated.

(£) The tolerance value for transformer wind-
ings is generally between 1 and 5 percent. As a
rule, a transformer which shows a resistance which
deviates more than 5 per cent from its rated values
should be suspected. The transformer should be
given a chance to cool off before the resistance
test is made.

b. HigH RisiSTANCE. Many leakages will not
show up when measured at low voltages. Most
ohmmeters use a maximum test voltage Of. 15 volts
on the highest resistance range. W?ere 1t is nec.
essary to measure r_cmstzmce.;lbove a few megohmg
or the leakage resistance between LOndgttOL’S and
A test cable, the test should be made using ap ap-

RESISTANGE

VOLTMETER BEING CHECKEp

+300 VOLTS
POWER SUPPLY

Rx = 299Ry (APPROX.)

EXAMPLE

V=5 VOLTS. THE METER IS USED ON ITS 300 yo_r

RANGE AND HAS A RESISTANCE OF 1,000 -PER-"

VOLT, it
Ru =300 X 1,000= 300,000 OHMS.

300
Ry 7 X 300,000+18 MEGOHMS,

TL 35530

Figure 2. Method of measuring high resistance.
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Figure 3,

plied voltage of 100 volts or more. Where it is
possible to ground one end of the resistance being
checked, one of the low-voltage power supplies
in the equipment can be used to provide about 300
volts for making these high-resistance measure-
ments. The manner in which such measurements
are made is indicated in figure 2.

This method should be used only when the re-
sistance being measured is very high, Care should
be taken not to handle the meter after the circuit
has been completed. The meter used should have
an ohms-per-volt sensitivity of 1,000 ohms or
more. The resistance of the meter is equal to the
ohms-per-volt sensitivity multiplied by the range
to which the meter is set. The derivation of the

TL 3044l!

Conventional power supply.

300Rm

formula Rx= v is shown below. Rx is the

unknown resistance, Rm the meter resistance, and
V the voltmeter reading.

Rx _ 300-V

Rm \Y

If Rx is very large, V will be small with compari-
son to 300. Making the assumption that 300-V
can be replaced by 300, the formula becomes

Rx 300 :
—— which, when solved for Rx, gives

RinSREV:
RX:-"OO\I}I" . When making the measurement,
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the meter should first be put on the 300-volt scale
to protect it in the case that Rx is very low. If
the voltage used is not 300 volts, the correct value
should be inserted in the formula in place of 300.

¢. PracricAlL. EXAMPLE OF RESISTANCE AN-
ALysiS. The low-voltage power supply shown in
figure 3 will be used in this sample analysis. It
will be supposed that a fuse in the primary circuit
of the power transformer has blown out. The
fault is obviously an overload. The overload may
be a short circuit in the unit to which the power
supply furnishes power, a short circuit in the
power supply, or a short circuit in the primary
circuit of the transformer.

(1) Points 1, 2, 3, 4, 5, and 6 on figure 3 rep-
resent connections to a plug which takes power
away from the power supply. This plug should
be disconnected and the blown fuse should be
replaced.  (Since this is a low-voltage circuit, it
is not likely that any damage will be done by
blowing another fuse.) Turn the power on. If
the fuse blows again, it has been proven that the
fault was not in the unit to which power is sup-
plied. For the purpose of this discussion it will
be assumed that the fuse did blow.

(2) The resistance between point 2 and ground
should be checked., If this resistance is within 10
percent of 12.400 ohms (the sum of the resist-
ances in the bleeder chain equals 12,400 ohms),
the fault is in the secondary or primary of the
transformer. For this analysis it will be assumed
that the resistance was found to be much less than
12,400 ohms.

(3) If the resistance between point 2 and
ground is found to be zero, capacitor C3 must be
shorted. In order to test the capacitor, its lead
should be disconnected from point M (fig. 3).
The actual resistance of the capacitor can then be
measured.

(4) If the resistance between point 2 and
ground is found to be about 550 ohms, it is indi-
cated that C2 is shorted. ‘This is known because
L1 has a resistance of 550 ohms. C2 can be tested
by disconnecting it from ground and measuring
its resistance,

(5) If the resistance between point 2 and
ground is found to be about 850 ohms, it is indi-
cated that either the rectifier tube, the filament
winding, or capacitor C has a short in it. To tell
which is shorted, remove the tube from its socket
and again measure the resistance between point 2
and ground. If the fault is still there, it is known
that it is in capacitor C or the filament winding.
If the fault cleared up when the tube was removed,
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the fault must have been in the tube.

(6) If the resistance between point 2 and
ground is about 1,000 ohms, it is doubtful whether
the fault is in the circuit to the right or the left
of point M. To isolate the fault, disconnect the
circuit at M. If the resistance between point 2
and ground is still much less than 12,400 ohms.
it is known that the fault is in the bleeder chain.
To check the chain, proceed as follows:

(«) Measure the resistance between points 2
and 3. If it is not close to 4.700 ohms, this re-
sistor should be replaced. '

(6) If the above check is satisfactory, the re-
sistance between points 3 and ground should be
checked. From the diagram it is seen that the
reading should be 7,700 ohms. If it js zero, first
disconnect C4 and check it. If C4 js normai the
3,200-ohm resistor should be checked. [f thc‘: re-
sistance between 3 and ground is greater than
zero but much less than 7,700 ohms. disconnect
capacitors C4, C5, and C6 from the circuit. The
capacitors and the 1,500-ohm and 3,000-ohm. re-
sistors should then be checked individual[y.

6. Capacitor Tests

Capacitors which are leaky or shorted will show
up in resistance checks of the stage. A capacitor
which is suspected of being open can best pe
checked by shunting a good capacitor across it
In intermediate-frequency (i~f) circuits, the leaci
to this capacitor must be kept as short as the origi-
nal capacitor leads, In the case of video and loy.
frequency circuits (less than 1 megacycle), tje
test capacitor leads may be several inches long,

7. Current Measurements

Current measurements, other than those il1dfcalted
by the panel meters, are not ordinarily required ;
trouble shooting in the radar set. Under Spec‘u;
circumstances where the voltage and resista[u\l
measurements by themselves are not suﬁﬁcientke
localize the trouble, a current measurement T lto
made by opening the circuit and connecti[;r ‘ﬁe
ammeter to measure the current, This pmcc{:]u‘l-g
is not recommended except in very difficult czlsesl

a. When the meter is inserted in a circyit in thj'g
way to measure current, it should always he inl
serted next to the cold end of the resistance. Bor
example, when measuring plate current. the meter
should not be inserted next to the p]atc. of a tube
but should be inserted next to the end of the re.
sistor which connects to the power. This precau-
tion is necessary to keep the meter from upsetting
the r—f voltages.



Cauntion: A meter has minimum protection
against damage when it is used to measure cur-
rent, Always set the current range to the highest
value and, if it is necessary, decrease the range to
give a more accurate reading. Avoid working
close to full-scale reading, because this increases
the danger of overload.

b. In most cases, the current to be measured
flows through a resistance which is either known
or can be measured with an ohmmeter. In such
instances, the current flowing in the circuit can be
determined by dividing the voltage drop across
the resistor by its resistance value. In this con-
nection, the drop across the cathode resistor is a
convenient method of determining the cathode
current. For an example, see paragraph 44.

8. Tubes

4. TuBg FAILURES. Tube failures are respon-
sible for a large percentage of the faults which
occur in radar sets. There are, however, too many
tubes in a radar set for a trouble shooter to attempt
to find a fault by indiscriminate tube changing.
Tube changing should not be resorted to until the
fault has been traced to a particular stage.

(1) When a new tube is put into a circuit, the
position of all controls should be noted before any
controls are changed. If retuning the controls
with the new tube in the circuit does not correct
the abnormal condition, the controls should be
returned to their original position and the old tube
should be put back in the circuit, unless a tube
test has shown the tube to be definitely bad.

(2) In many radar circuits the interelectrode
capacitance is a part of the tuned circuit. When
tubes are switched, the tuning of the circuits is
upset and, if enough tube substitutions are made,
the set can be thrown seriously out of alignment
as a result of the tube changes.

3) When a tube is replaced in a circuit, it
should be definitely decided whether or not the
old tube is to be kept. Unless a great deal of
thought is taken in the matter of changing tubes,
the spares box will become full of tubes whose
exact age and condition is uncertain.

b. Tue CHECKING. The tube checker sup-
plied with Radio Sets SCR-270—(*) and SCR-
271-(*) is explained in chapter 2. This checker
will not test the performance of high-voltage tubes
and rectifiers and the special tubes in the keyer
and rectifier, but it is useful for checking receiving-
type tubes used in the various components.

(1) The indication of a tube checker is not
always conclusive, because the tube is not checked

under the same conditions under which it oper-
ates in the stage from which it was removed. For
this reason, the final test of a tube must be its re-
placement with a tube which is known to be good.
If the equipment performs with a new tube and
it does not function with the suspected tube, obvi-
ously the suspected tube is defective. In many
instances it is quicker and more reliable to replace
a suspected tube with a tube which is known to
be good than to check it with the tube checker.

(2) An operating chart and an instruction book
are provided with the tube checker. The controls
of the tube checker are set for each tube type,
according to the instructions contained on this
chart. The number of controls, their arrange-
ment, and their settings vary with different types
of tube checkers.

9. Checking Waveforms

a. SIGNAL TRACING. Basically, signal tracing
amounts to following the progress of a signal
through a circuit. By signal is meant a video sig-
nal, a sweep voltage, or any other wavefo;m
which appears in the various parts of the equip-
ment. A departure from the normal waveform
indicates a fault located between the point where
the waveform is last normal and the point where
it is observed to be abnormal. For example, if a
waveform is observed to be normal at the grid of
a stage and abnormal at the plate of the same
stage, this indicates the trouble lies in that stage.
The following subparagraphs give some hints of
use in signal tracing. See 4 and ¢ below to tell
how to use the test oscilloscope.

1) When the waveform of a multivibrator, a
blocking oscillator tube, or similar circuit is found
to be wrong, the tube should first be replaced
before any further tests are made. If replacing
the tube does not correct the waveform, place the
original tube back in the socket.

(2) In some cases the expected waveform may
not be found in a particular component. The fault
need not necessarily be in the component. It
should be remembered that in radar equipment
the operation of a particular component is ofFen
dependent upon a synchronizing or triggering
pulse from another component. The point at
which to start signal tracing a component Is at
the input of the synchronizing voltage.

b. Use oF TesT OsciLLoscoPE. Waveforms
are the basis of radar operation. The 0utstandiqg
advantage of the oscilloscope (or scope as it will
be called) is that it can be used to observe z}nd
to measure waveforms at the various test points
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in the equipment. By comparing the observed
waveform with the actual reference waveform
shown in the data, the fault can be rapidly local-
ized. If, however, waveforms are measured at
random without a logical procedure such as that
originating with the starting procedure, the result
may be a loss of time in finding the fault. The
measurements of the waveforms with the test oscil-
loscope involve several essential points, covered
in the following subparagraphs:

(1) Initial adjustments. The oscilloscope must
be set up in accordance with definite instructions.
Detailed instructions for Oscilloscope I-134-A are
given in section VI, chapter 2.

(2) Sweep frequency. The sweep frequency
should be adjusted to a frequency lower than the
repetition frequency of the waveforn‘ll being ob-
served. For ordinary measurements, it is recom-
mended that the sweep frequency be adjusted so
that two or three cycles of the waveform appear
on the screen. Where more detail is desired, the
sweep amplitude may be increased to spread the
waveform. -

(3) Synchronization. Excessive synchronizing
voltage should be avoided. If the SYNC control
is advanced too far, the sweep will become non-
linear, with the result that the waveform will be
distorted. Be sure the fine-frequency control on
the scope is properly set so as to obtain a nearly
stationary image. Then advance the SYNC con-
trol only far enough to make the trace stationary.

(4) Sixty-cycle pick-up. 1f some fault is pres-
ent, it may be impossible to obtain a stationary
pattern, even though the oscilloscope fre_quency
control is properly adjusted. This effect is most
commonly due to the presence of 60-cycle modula-
tion or 60-cycle pick-up combined with_ the ob-
served waveform. To check whether this defect
is present, turn the oscilloscope sweep frequency
to 30 cycles. If the effect is due to lines pick-up,
a stationary pattern will be observed. The inside
of this pattern will, of course, be more or less
“filled,” because of the much higher frequency
of the waveform being observed.

(5) Reactions of scope on waveform. In con-
nection with the waveforms observed on the oscil-
loscope, it must be kept in mind that the oscillo-
scope, because it shunts capacitance and resistance
across the circuit, modifies the actual operating
waveforms present in the circuit. However, it
does not affect the usefulness of waveform meas-
urements, because the reference waveforms shown
in this manual were taken with a typical oscillo-
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scope under the same conditions as when the re-
pairman takes the waveforms.

(6) Test leads. Avoid the use of a shielded
test lead or twisted leads when taking waveforms.
Either shunts a capacitance across the circuit under
test and distorts the waveform, so that it will differ
from the waveform shown in the data. The wave-
forms shown in the test data were taken by using
an unshielded lead. The ground lead should be
connected at all times.

() Keep the ungrounded oscilloscope test lead
away from other circuits to avoid the possibility
of feedback being introduced. The test leads
should be brought away from the test points in
a way which introduces the minimum amount of
coupling to other stages.

(£) The leads to the oscilloscope must be kept
short when measuring grid voltages from circui}ts
where the grid capacitors are small. The smallest
reaction on the waveform is introduced when
measuring the voltage across the output (cathode
of a cathode follower, and of cours
impedance circuits in general.

(¢) In measuring waveforms in high-impedanc
circuits, do not handle the “hot” 15 leads Ig
this precaution is not observed, the wavefo;-m- will
be distorted as a result of loading the circuit and
picking up 60-cycle voltage. :

d) A misleading indication may Sometimeg |,
obtained as the result of a signal voltage Pi(‘ke:i
up. For example, a plate-to-grid coupling capaci.
tor may be open, yet a signal will appear on the
oscilloscope. This effect, which occurs most often
in circuits carrying narrow-pulse waveforms, cap,
be recognized because the waveform will be .
duced in amplitude below the normal and will be
distorted because the high-frequency components
are over-emphasized.

(7) R-F and I-F circuits. Do not attem pt to
measure voltages or waveforms in any of the r-f
or i-f circuits. These frcqucncies are beyond the
range of ordinary test oscilloscopes, and no indi-
cations which are useful in trouble shooting can
be obtained.

(8) Reversing line plug.  In some instances, a
more stable pattern may be obtained by reversing
the a-c line plug of the scope circuit. ‘This may
reduce the amount of 60-cycle pick-up if it hap-
pens to be troublesome.

(9) Relative amplitude. 1n following the path
of the signal through a component, the amplitude
of the waveform will usually increase as the
checking point is advanced from the input stage
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toward the output stage. As the reference wave-
forms show, however, this is not always true. For
example, when going from the grid to the cathode
of the cathode-follower stage, there is a loss in
signal amplitude of about 10 percent or more.
This is a normal condition. Another example is
in connection with wave-shaping circuits, where a
decrease in the width of a signal is sometimes
accompanied by a decrease in amplitude (as in
differentiating circuits). These points are taken
care of when the actual waveform is compared
with the reference waveform.

(10) Calibration. If it is necessary to measure
the actual voltage of the waveform, the scope must
be calibrated. Calibration consists of finding how
many volts correspond to a 1-inch deflection on the
screen of a scope, that is, in finding the sensi-
tivity of the scope. Calibration procedure for the
scope Provided with Radio Sets SCR~-270—(*)
and SCR—271—(*) will be discussed in section VI,
chapter 2.

(11) High-voltage measurements. When volt-
ages above a few hundred volts are being meas-
ured, turn the power OFF on the component
under test, and connect the test lead. Note that
most of the test jacks do not have blocking capaci-
tors so as to permit measurements of a d-c voltage
at the test points.

¢, COMPARISON OF WAVEFORMS. The follow-
ing points should be noted when a reference wave-
form is compared with the actual waveform taken
at a point in the equipment. If there is no fault
in the circuit or equipment, the two waveforms
should be quite similar. However, in some in-
stances differences in shape may occur for the fol-
lowing reasons:

1) The test leads to the scope may not be
placed in the same manner.

(2) A different scope may be used, having
values of input resistance and capacitance which
differ from those of the scope used in taking the
reference waveforms.

(3) The various controls in the equipment may
not be in the same position as when the reference
waveforms were taken. Note the conditions speci-
fied in the reference waveform.

(4) The same number of cycles may not be
present.

(5) The vertical or horizontal amplitudes ot
the reference and the test patterns may not be pro-
portional. This will produce apparent differences
in the shape of the two waveforms, when there
is actually no real difference.

(6) Whether or not a waveform is regarded
as abnormal will depend upon the symptom ac-
companying the fault which is being traced. If
it is considered that the fault is such as could be
caused by a minor difference in waveform at the
point under test, then this discrepancy should be
considered as significant. Otherwise, time should
not be spent in hunting down the cause for rela-
tively minor differences between the shape of the
reference waveforms and the test waveforms.

10. Use of Signal Generator

Signal generators are used to locate defective
stages in radar receivers and to align the i-f
amplifiers.

a. SIGNAL TRACING. The signal generator out-
put is fed to the first i—f stage, and the progress
of the signal is then traced through the receiver.
The procedure is indicated below:

(1) The signal generator frequency should be
set to the i—f frequency of the radar receiver. The
output of the signal generator should be ampli-
tude modulated at an audio-frequency (a—f) rate
of between 400 and 10,000 cycles per second
(cps). For information concerning the setting up
of the signal generator, see chapter 2.

(2) The leads from the signal generator to the
receiver should be made as short as possible. A
coupling capacitor should be inserted in the hot
lead. For frequencies above 20 megacycles (mc)
the capacitance of the coupling capacitor should
be in the neighborhood of 0.005 microfarads (#f).

(3) The i—f signal should be coupled, via the
coupling capacitor, to the grid of the first i—f stage.
If no output is shown on the radar scope, a test
oscilloscope should be connected to the plate of
the detector. If no output is seen on the oscillo-
scope it can be assumed that the fault lies in
or between the first i~f amplifier and the detector.
The procedure in that case is discussed in ()
below. If a sinusoidal waveform having the same
frequency as the chosen modulating frequency is
seen, the i—f stages and the detector are known
to be operating. In that case, the test oscilloscope
should be connected to the plate of the output
stage of the receiver. If no output is seen there,
the fault is known to lie in or between the first
video amplifier and the output stage. The pro-
cedure in that case is as indicated in (4) below.

(«) If the fault is found to be in the i~f stages
or the detector, connect the signal generator to
the grid of the middle stage of the i~f amplifier.
If there is a normal output from the detector, it
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is known that the fault is in one of the first i~f
stages. If the detector has no output, the fault
is known to lie in or between the middle stage
and the detector. By moving the signal generator
output either forward or backward, stage by stage,
the faulty stage can be rapidly located. In order
to locate the defective part in the stage (2), the
tube should first be changed. If replacing the tube
does not clear up the fault, make a resistance-volt-
age check of the stage. ’ _

(£) If the fault is found to be in the video
amplifiers, the signal generator should be left con-
nected to the first i—f stage and the test oscillo-
scope should be moved from the grid to the plate
of each video stage until the defective stage is
located. If changing the tube does not correct
the fault, make a resistance-voltage check to locate
the defective part. _

b. I-F ALIGNMENT. A signal generator is use.d
in aligning i~f stages. The modula'ted output is
fed to the grid of the stage preceding the stage
being aligned. This is done to prevent the shunt-
ing effect of the signal generator from upsetting
the circuit being aligned. The stage closest to the
detector is aligned first. By working backward
through the i~f stages, they are all brought into
alignment. Each stage is adjusted to produce
maximum indication on the oscilloscope. The
stages should be adjusted with a nonmetallic align-
ing tool. If no tool is available, one can be made
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from any wooden rod. At all times use the
minimum signal generator output that will pro-
duce a satisfactory indication.

11. Replacing Parts

Careless replacement of parts often makes the
occurrence of new faults inevitable, The follow-
ing points should be considered:

a. Before a part is unsoldered, note the position
of the leads. If the part has a number of con-
nections to it, such as a transformer has, the leads
should be tagged.

b. Care should be exercised 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 r—f or j—f circuits
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 high-
frequency circuits. Particular attention should he
given to proper grounding when replacing 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 oscillatigé
of the circuit.



CHAPTER 2

TEST INSTRUMENTS

Section |. GENERAL INFORMATION

12. Introduction

a. Know your test instruments! Upon the thor-
ough knowledge of the purpose and use of these
instruments depends the speed, accuracy, and effi-
ciency with which defects can be located and
repaired. .

b. There is no time for guesswork or hit-and-
miss methods when trouble develops in any of
the station components. If the station is to be
kept on the air or if serious damagc to the station
equipment is to be averted, the trouble must be
traced quick!y to its source. The proper test in-
strument will be an invaluable aid in this connec-
tion. In fact, efficient trouble shooting is almost
impossible without complete familiarity with and
experience in the use of test instruments.

¢. Each test instrument is designed for specific
functions and applications. Unless these functions
and applications are thoroughly understood, the
information obtained from the meter readings may
be inaccurate, and the instruments themselves mai.f
be damaged. An example of the thought required
in selecting and applying the proper instrument is
demonstrated in the use of the voltmeter., In this
instrument, the sensitivity factor plays an import-
ant role in voltage measurements. Within the
same circuit, a high-resistance voltmeter may show
one reading, while a low-resistance voltmeter may
show another. Thus it is important when making
measurements to select the best meter available to
make these measurements accurately. If an un-
suitable meter must be used, the error introduced
by the meter must be accounted for.

d. Unfortunately, there is only a limited variety
of test equipment available in the field. There-
fore, learn the exact range and limitations of the
instrument on hand and interpret the meter read-
ings accordingly, making allowance for any margin
of error introduced when the test equipment is
connected in the circuit. For this reason, it must
be borne in mind that when measurements are
made in the station components and are compared
with those in chapter 4, apparent differences in

the two measurements may be due to the fact that
like instruments may not have been used in both
cases.

e. In reading this section, frequent reference
to the explanatory illustrations and schematic dia-
grams will aid in clarifying the application and
operation of the test instruments.

13. Precautions

Test instruments must always be handled with
care. Improper treatment can easily damage deli-
cate parts in the instrument, seriously interfere
with meter accuracy, and even cause personal harm
to the user. Properly used, an instrument is an
invaluable aid in trouble shooting and repair.
Carelessly handled, the same instrument may be
valueless in securing correct measurements. If
at any time the meter should be damaged, the
officer in charge must be notified of the damage
before the slightest repair is attempted. State
what is wrong with the instrument and, if neces-
sary, have the instrument sent back to the depot
for repairs or replacement. Certain precautions
should be followed in handling each type of test
instrument. These rules are discussed in detail
in the proper subdivisions of this section. In addi-
tion to these specific precautions, the following
general rules should be observed:

a. HANDLE wiTH CARE. Avoid dropping or
unnecessarily jarring a meter. Such a shock may
injure the delicate mechanism or throw vital parts
out of balance. Handle the meter as though it
were a finely made watch.

b. Kegp THE INSTRUMENT CLEAN. Dust and
dirt will interfere with the efficient operation of
a meter., Keep-it thoroughly clean at all times.
However, do not attempt to use a cleaning cloth
on the meter while a reading is being taken. Fric-
tion will cause an electrostatic charge to form on
the glass face of the meter, which will attract the
pointer and often cause large errors in the reading.
[f such a charge accumulates, it can be removed
by breathing on the glass.

¢. Do Not OVERLOAD THE METER. Overload-
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ing will damage a meter. Before connecting a
voltmeter across a circuit or an ammeter into a
circuit, always be sure that the meter is capable
of withstanding the load to which it is being sub-
jected. On a multiscale voltmeter, if the approxi-
mate voltage is not known, set the meter to the
highest voltage scale to make the first measure-
ments. If no indication is obtained, set the meter
to a lower scale and continue this process until
the meter shows a readable indication. This same
procedure applies to ammeters and milliammeters.
By following this process, overloads can be
avoided. Remember that an overload may cause
the pointer to swing heavily against the peg, bend-
ing the pointer and damaging the meter move-
ment.

d. CONNECT THE METER PropeERLY. The
meter pointer may be damaged if the proper polat-
ities are not observed when connecting d-c meters
in a circuit. In a-c meters, the current is continu-
ally reversing. A-c meters, therefore, do not have
a positive and negative terminal. In a d-c meter
connection, the positive side of the circuit must
be connected to the positive (red) terminal of
the meter. The negative side of the circuit must
be connected to the negative (black) terminal of
the meter. This precaution will prevent the meter
pointer from swinging heavily against the peg,
damaging the pointer or the meter movement.

e. CHECK THE ZERO SETTING. Before using a
meter, place the meter in the position in which

it 15 to be used, and note whether the scale pointer
is precisely on the zero mark. For an exact read-
ing, the line of vision should be directly over the
meter pointer. If the pointer is not on the zero
line, it should be adjusted. This is accomplished
by turning the screw at the bottom of the meter
until the pointer is on the zero line,

14. Test Equipment RC-70-A

a. Test Equipment RC-70-A, described in this
section, is an assembly of equipment provided for
the maintenance and adjustment of the radio set
discussed in this manual.

b. In using the test equipment, the technician
should bear in mind that frequently the most obvi-
ous defect is the one that is everlooked. A unit
which is not working properly should be given an
over-all inspection. Only after the technician has
completed a thorough visual examination should
he check for more complicated defects which in-
volve the interior elements of a unit; however,
proper use of this equipment will save much time
and work in locating failures.

¢. Some sets of Test Equipment RC-70—A may
be supplied with an analyzer made by the Precision
Apparatus Company; others may be supplied with
one made by the Weston Electrical Instruments
Company. Therefore, both models will be de-
scribed. If the radar repairman becomes familiar
with these instruments, he will have no trouble
using other types which he may encounter.

Section Il. ANALYZER I-153-A

15. Precision Analyzer, Series 856

a. FuNcTioN. The precision analyzer, series
850, is an analyzer capable of measuring volts,
ohms, amperes, or milliamperes. The instrument
has two sensitivities for d-c voltage measurement:
20,000 ohms-per-volt and 1,000 ohms-per-volt.

b. RANGEs. (1) D-c voltage. Seven ranges:
from zero to 3; 12; 60; 300; 600; 1,200; 6,000.

(2) A-c voltage. Seven ranges: from zero to
3; 125 60; 300; 600; 1,200; 6,000. Sensitivity:
1,000 ohms-per-volt.

(3) D-c current. Seven ranges: from zero to
60; 300 microamperes; from zero to 3; 30; 120;
600 milliamperes; from zero to 12 amperes.

(4) Resistance. 'Three ranges: from zero to
6,000; 600,000 ohms; from zero to 60 megohms.
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(5) Outpur. Seven ranges: from zero to 3;
12; 60; 300; 600; 1,200; 6,000 volts. Sensitivity:
1,000 ohms-per-volt.

¢. LocaTiON AND PurprOSE 0¥ CoNTROLS (fig.
4). (1) Switches and jacks. The selector switch,
located in the center directly below the meter, is
used for selecting ranges of 3 to 600 volts, 3 to
600 milliamperes, and the resistance ranges. When
measuring within these ranges, the test leads
should be inserted in the two jacks located in
the lower right corner that are labeled — TEST -f.
The selector switch is not used for ranges of 60
to 300 microamperes, 1,200 to 6,000 volts, or 12
amperes.

(2) Sensitivity-control switch. The sensitivity=
control switch, located at the right of the selector
switch, is used to select a sensitivity of 1,000 ohms-
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per-volt or 20,000 ohms-per-volt d-c. It is also
used for a-c voltage measurements. When using
the analyzer on the voltage ranges, select the sensi-
tivity to fit the circuit under test. If the circuit
under test is of low resistance, set the sensitivity-
control switch to the left position for the 1,000
ohm-per-volt meter. When making measurements
in high-resistance circuits, set the sensitivity-con-
trol switch to the right-hand position for the
20,000 ohm-per-volt meter. The total effect upon
the current will be small and will not materially
affect circuit operation. The center position is
used only for a-c volts with one sensitivity, that
is, 1,000 ohms-per-volt.

(3) Zero obms-adjustment switch. The zero
ohms-adjustment switch, located at the left of the
selector switch, is used to adjust the meter pointer

MINUS FOR ALL VOLTAGES

VOITAGE AND RESISTANCE PROBE o
CONNECT HERE FOR LOW VOLTS UP
TO 600 AC-DC

TL30268 Wk

Precision analyzer, series 836.

to full-scale deflection when using the instrument
as an ohmmeter.

d. How 1o USE THE ANALYZER. Before using
the analyzer for any of the following measure-
ments, check to see that the pointer is at the left-
hand side on the scale. If the pointer is not at
the zero mark, turn the adjuster screw on the meter
to reset the pointer.

¢. D-c MEASUREMENTS. (1) Scale: Zero to
600 milliamperes. (a) With the range-selector
switch, select the range to be used.

(b) Set the sensitivity-control switch to the
D. C. 20,000 OHMS-PER-VOLT position.

(¢) Insert the test leads in the jacks marked
—TEST+.

(d) Connect the test leads in series with the
circuit,
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Cantion: Be sure to observe polarity.

(2) Scale: Zero to 60 microamperes or 300
microamperes. (a) Set the selector switch to the
30 MA position.

(b) Set the sensitivity-control switch to the ID.
C. 20,000 OHMS-PER-VOLT position.

(¢) Insert one test lead in the jack marked
—TEST.

(4) Insert the other test lead in either the +60
MICROAMPS jack or the +300 MICROAMPS
jack, depending upon the range desired. (Both
jacks are located in the upper left corner.)

(e) Connect the test leads in series with the
crreuit.

(3) Scale: Zero to 12 amperes. (a) Set the

« selector switch to the 600 MA position.

(&) Set the sensitivity-control switch to D. C.
20,000 OHMS-PER-VOLT.

(¢) Insert both test leads in the jacks in the
lower left corner labeled —12 AMPS+-.

(4) Connect the test leads in series with the
circuit.

(4) Scale readings for d-c measurements. Use
the following procedures when determining scale
readings for d-c measurements:

(4) Zero to 60 microamperes: read directly on
the 60 scale.

(b) Zero to 300 microamperes: read the 30
scale and multiply the reading by 10.

(¢) Zero to 3 milliamperes (ma): read the 30
scale and divide the reading by 10.

(4) Zero to 30 ma: read directly on the 30 scale.
(€) Zero to 120 ma: read directly on the 120
scale.

(f) Zero to 600 ma: read the 60 scale and
multiply the reading by 10.

(&) Zero to 12 amp: read the 120 scale and
divide the reading by 10.

f- D-c VoLTAGE MEASUREMENTS. (1) Scale:
Zero to 600 volts.  (a) Set the selector switch to
the desired voltage range.

(/) Set the sensitivity-control switch to the
desired sensitivity (1,000 ohms-per-volt, or 20,000
ohms-per-volt).

(¢) Insert both test leads in the jacks in the
lower right corner, labeled —TEST-.

(4) Connect the test leads across the circuit.

(2) Scale: Zero to 1,200 volts. (a) Set the
selector switch to 600 volts.

(6) Set the sensitivity-control switch to the
desired sensitivity (1,000 ohms-per-volt, or 20,000
ohms-per-volt).

(¢) Insert one test lead in the jack in the lower
right corner, labeled —TEST.

16

(4) Insert the other test lead in the jack at right
of meter, labeled AC-DC 4 1,200V.

(¢) Connect the test leads across the circuit.

(3) Scale: Zero to 6,000 volts. (a) Set the
selector switch to 600 volts.

(b) Do not use the sensitivity-control switch.
To select sensitivity, insert a test lead in either
of the + 6,000V. jacks (20,000 OHMS-PER-
VOLT or 1,000 OHMS-PER-VOLT) depending
upon the sensitivity desired. (These jacks are
located at the top right of the meter.)

(¢) Insert the other test lead in the jack in the
lower right corner, labeled —TEST-.

(d) Connect the test leads across the circuit.

Caution: Be sure to observe polarity.

(4) Scale readings for d-c voltage measure-
ments. Use the following procedures when de-
termining scale readings for d-c voltage measure-
ments:

(4) Zero to 3 volts:
divide the reading by 10.

(b) Zero to 12 volts:
divide the reading by 10.

(¢) Zero to 60 volts: read directly on the 6O
scale.

(d) Zero to 300 volts:
multiply the reading by 10.

(¢) Zero to 600 volts: read the GO scale and
multiply the reading by 10.

(f) Zero to 1,200 volts: read the 120 scale
and multiply the reading by 10.

(g) Zero to 6,000 volts: read the 60 scale and
multiply the reading by 100.

g. A-c VOLTAGE MEASUREMENTS. (1) Scale:
Zero to 600 volts. (a) Set the selector switch to
the desired voltage range.

(b) Set the sensitivity-control switch to the
A.C. position.

(¢) Insert both test leads in the jacks in the
lower right corner labeled —TEST+-.

(d) Connect the test leads across the circuit.

(2) Scale: Zero to 1,200 volts. (a) Set the
selector switch to GO0 volts.

read the 30 scale and

read the 120 scale and

read the 30 scale and

tion.

(¢) Insert one test lead in the jack at the lower
right corner, labeled —TEST+-.

T

(b) Set the sensitivity switch to the A.C. posi- '

(d) Insert the other test lead in the jack at the =

right of the meter, labeled AC-DC +-1200V.
(¢) Connect the test leads across the circuit.

© (3) Scale: Zero to 6,000 volts.

selector switch to 600 volts.

(b) Set the sensitivity-control switch to the

- A.C. position.

(«) Set the |



(¢) Insert a test lead in either of the +6000V.
jacks (20,000 OHMS-PER-VOLT or 1,000
OHMS-PER-VOLT) depending upon the sensi-
tivity desired.

(4) Insert the other test lead in the jack in the
lower right corner labeled —TEST-,

(4) Scale readings for a-c voltage measure-
ments. Use the following procedures when de-
termining scale readings for a-c voltage measure-
ments:

(4) Zero to 3 volts: read the lower red scale
directly.

(6) Zero to 12 volts: read the upper red 120
scale and divide the reading by 10.

(¢) Zero to 60 volts: read the upper red 60
scale directly.

(4) Zero to 300 volts: read the upper red 30
scale and multiply the reading by 10.

(¢) Zero to 600 volts: read the upper red 60
scale and multiply the reading by 10.

(f) Zero to 1,200 volts: read the upper red
120 scale and multiply the reading by 10.

(g) Zero to 6,000 volts: read the upper red 60
scale and multiply the reading by 100.

h. RESISTANCE MEASUREMENT. (1) Proced-
ure. (a) Set the selector switch to the scale
desired.

b) Set the sensitivity-control switch at D.C.
20,000 OHMS-PER-VOLT position.

(¢) Insert both test leads in the jacks in the
lower right corner, labeled —TEST+-,

(4) While shorting the leads, vary the switch
labeled ADJUST OHMS until the pointer indi-
cates full-scale deflection (zero ohms).

¢) Remove the short from the leads and con-
nect the leads across the resistance to be measured.

(2) Scale readings for resistance measure-
ments. (a) Only the top black scale marked
OHMS is used when measuring resistance.

(b) Zero to 6,000 ohms range: read directly.

(¢) Zero to 600,000 ohms range: multiply the
reading by 100.

(d) Zero to 60 megohms range: multiply the
reading by 10,000.

i. OuTPUT MEASUREMENT. (1) Set the se-
lector switch at the voltage desired.

(2) For output measurements, use same scale
readings as for a-c voltage measurements.

j. BATTERY REPLACEMENT. If, at any time,
the ohmmeter pointer cannot be adjusted to full-
scale deflection when the test leads are shorted,
the batteries should be replaced. Follow this pro-

cedure:
(1) Remove the six screws on the meter panel.

(2) Grasp the meter panel and carefully lift
it out of the box. It may be necessary to put the
case on its side for this operation.

(3) Lay the meter panel face down in front of
the box. :

(4) Using a socket wrench, loosen the nuts on
the battery holders.

(5) Turn the battery holders clockwise.

(6) Remove the batteries.

(7) Unsolder the two leads on the small 115-
volt cell.

(8) Using a new cell, solder the black lead to
the bottom of the cell (negative terminal). Solder
the read lead to the cell cap (positive terminal).

(9) Remove the leads from the 2215-volt bat-
tery.

(10) Replace the green lead on the 221/-volt
terminal of the new battery.

(11) Replace the brown lead on the remaining
terminal of the new battery.

(12) Insert the new batteries in their proper
positions in the case.

(13) Turn the battery holders counterclock-
wise to hold the batteries in place.

(14) Tighten the nuts with a socket wrench.

(15) Replace the meter in the case, taking care
to avoid damaging any parts.

(16) Insert and tighten the six panel screws.

k. SCHEMATIC ANALYsIs. Figure 5 shows the
schematic diagram for the analyzer. This diagram
is to be used only when the officer in charge grants
permission for making emergency repairs on the
meter. The following discussion is limited to the
important parts contained in the analyzer.

(1) The selector switch consists of four gangs
with 12 contacts each. These contacts control the
circuit switching used in voltmeter, ohmmeter, and
milliammeter operation.

(2) The sensitivity-control switch consists of
three gangs with four contacts each. The right-
hand position of the switch allows the meter to
be used at a sensitivity of 20,000 ohms-per-volt.
In this case, the only circuits used are the current-
limiting resistors for voltmeter operation which
are R1, R2, R3, R5, R6, R8, R9, R10, R11, R12,
R27, and R28. The center position of the sensi-
tivity-control switch inserts a rectifier in series
with the meter to change alternating current into
pulsating direct current which can be measured
by the meter. The right-hand position of the
switch sets a shunt across the meter to lower the
sensitivity to 1,000 ohms-per-volt.

(3) The ohmmeter circuit is of the conven-
tional type with a 221/-volt battery and a single

17
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Figure 5.

1l5-volt dry cell as the source of power. It has
various scale multipliers: R22, R23, R24, and R14,
as well as a zero-adjusting resistor R25.

16. Weston Analyzer, Model 772

a. FuNcTioN. The Weston analyzer, model
772, is a combination instrument capable of meas-
uring resistance, a-c and d-c voltages, and direct
current. It has a sensitivity of 20,000 ohms per
volt on all voltage ranges. The current drawn by
the meter at full-scale deflection is only 50 micro-
amperes.

b. A-c AND D-C VOLTAGE RANGES. Five ranges:

18

Precision analyzer, series 856, schematic.

from zero-2.5; 10; 50; 250; and 1,000.

¢. D-c RanGEs. (1) Three ranges: zero-10;
50; and 250 milliamperes.

(2) Two high ranges: zero-1 and zero-10 amy
PCL‘CS.

(5) Two low ranges: zero-100 microamperes
and zero-1-milliampere.

d. RESISTANCE RANGES. Four ranges: zero:
3,000 ohms; 30,000 ohms; 3 megohms; and 30
megohms.

e. OuTPUT RANGES. Five ranges: zero-21/4;
10; 50; 250; and 1,000 volts.

f. LocATION AND PURPOSE OF CONTROLS. (1)
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Figure 6. Weston
Switches and jacks (fig. 6). The selector switch,
located in the center below the meter, is used for
selecting ranges of 2.5 to 1,000 volts, 10 to 250
milliamperes, and the resistance ranges. The test
leads should be inserted in the two jacks in the
upper right-hand corner when using these ranges.
For testing on other ranges, one test lead should
be inserted in the — jack and the other in the
proper jack at the top or right side of the meter.

(2) Obmmeter adjuster switch. The Ohbm-
meter adjuster switch is located at the right of
the selector switch. It adjusts the meter hand to
full-scale deflection, when using the instrument as
an ohmmeter.

ol

analyzer, model 772.

¢. How 1o USE THE ANALYZER. Before using
the analyzer for any measurement, be sure that the
p()mtu is at the zero mark. If it is not, reset the
pointer by turning the adjuster screw.
h. D-c MEASUREMENTS. (1) Medium ranges.
(u) Insert test leads in D.C. MILLIAMPS ]acks
(b) Set toggle switch to D.C. position.
(¢) Rotate range switch to milliampere range
desired.
(d) Connect the meter in the circuit.
Caution: Observe polarity.
(¢) Take reading on D.C. scale.
(2) Low ranges. (a) Insert black lead in
—jack.
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(%) Insert red lead in + 1 MILLIAMP or
-+ 100 MICROAMP jack, as required.
(¢) Set range switch to 10 MA. position.

(«) Set toggle

(3) Eifty-microampere range.
switch to the D.C. position.
(b) Set range-selector switch to the 2 5y

(4) Connect the meter in the circuit. sition. ] ‘
(¢) Take reading on D.C. scale. (¢) Take reading on D.C. scale.
1.0 AMP, 10 AMP.
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Cauntion: Fifty microamperes is a very small

amount of current. Be sure the current is below

this value before using this range.

(4) High ranges. (a) Insert black lead in
— jack.

() Insert red lead in + 10 or + 1 AMP jack,
as required.

(¢c) Set range-selector switch to the 250 MA.
position.

(4) Connect meter in the circuit.

(¢) Take reading on D.C. scale.

i. D-¢c VoLTAGE MEASUREMENTS. (1) Insert
red test lead in D.C. VOLTS +- jack.

(2) Insert black test lead in D.C. VOLTS
— jack.

(3) Rotate range-selector switch to 1,000-volt
range, then decrease range switch until a reading
is obtained.

4) Take all voltage readings on D.C. scale,
then multiply reading in accordance with range
being used.

i. A-c VOLTAGE MEASUREMENTS. (1) Insert
both test leads into A. C. VOLTS jacks.

(2) Set toggle switch to the A. C. VOLTS posi-
tion.

(3) Rotate range-selector switch to the proper
voltage range.

(4) Take readings on A. C. scale for all ranges.

k. Use As Outpur METER. (1) Insert both
test leads into OUTPUT METER jacks.

(2) Set toggle switch to the OUTPUT METER
position.

(3) Rotate range-selector switch to the voltage
range desired.

(-'-i) Take readings on A. C. scale.

Note, Output readings will be relative, as a capacitor in
the meter circuit will cause an error on low ranges. This
capacitor 1s limited to 400 v::]ts._ Do not use the output meter
on circnits which exceed this rating.

J. RESISTANCE MEASUREMENTS. (1) Insert
both test leads in OHMS jack.

(2) Set toggle switch to the OHMS position.

Section IIl. TEST

17. Hickok Tube Tester, Model 540

4. FunctioN. The Hickok tube tester, model
540, is used for testing tubes by the electron-emis-
sion test or mutual-conductance test. The instru-
ment provides the following four tests for most

tubes:

(3) Rotate range-selector switch to the range
desired.

(4) Short the test leads together and adjust to
zero ohms by rotating OHMMETER ADJUSTER
knob.

(5) Take resistance readings on top scale, then
multiply using factor in accordance with selector
switch position.

m. BATTERY REPLACEMENT. IF it is impossible
to zero adjust on any range, the batteries should
be examined. To do this, remove the four corner
panel screws and lift the complete panel from the
case. Remove the two 714-volt batteries. If the
pointer will not adjust on the three low ranges,
but will adjust on the two higher ranges, the bat-
teries may be exchanged in position. In this way
it is possible to use the same batteries a while
longer. This can be done because only one 11/5-
volt cell is used on the three lower ranges. After
exchanging or replacing batteries, make the proper
wiring connections and replace the panel on the
case.

7. SCHEMATIC ANALYSts. Figure 7 shows the
schematic diagram of this analyzer. This diagram
is to be used only when it is necessary to make
emergency repairs on the meter which have been
authorized by the officer in charge. The follow-
ing discussion will be limited to the most im-
portant parts of the analyzer.

(1) The selector switch consists of three gangs
with 12 contacts each. These contacts control the
selection of ranges employed for voltmeter, ohm-
meter, and milliammeter operation.

(2) The a-c toggle switch is used when meas-
uring any a-c circuit.

(3) The ohmmeter circuit is of the common
type with two 714-volt batteries as a source of
power, and various series resistors. The current
adjustment for the different rdnges is accomplished
by setting the 15,000-ohm potentiometer at the
proper point, for full-scale deflection when the
test prods are shorted together.

SET I-180-A

(1) Electron emission.

(2) Mutual conductance.

(3) Shorts.

(4) Gas.

b. LocATION AND PURPOSE OF CONTROLS (fig.
8). (1) Sockets. Grouped around the top and
sides of the meter are sockets for testing 4-prong,
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-prong, 7-prong, octal or loctal, acorn,
51‘:1;?3?%3?151111, %’nd E‘liniatm‘e tubes. The proper
color-coded socket fo be used when testing octal,

ior Bantam, or miniature tubes is stated on the
Jugéochart. Unless otherwise specified on the tube
?iiart select a black socket to take the proper
‘ongs.
numbers(;jﬁ};l;e'}fg (#) Located directly below the
(2.).11.0 five switches labeled A, B, FIL, L, and
me“; r testing purposes, these switches are turned
ﬁ)‘ tllcopos;tio;’s speciﬁed on the tube chart for the
Jarticular tube being tested.
Cantion:! Before and after each test al\ygys turn
‘A- and B-switches to the No. 1 position and
:Ez FIL, L-, and R-switches to the maximum
Jockwise position.
counr;or;;oi]]\e‘;isﬁig any test button check the
FIEcswitch for prolicr setting. This switch con-
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Hickok tube tester, model 540,

trols the filament voltage. Careless adjustment
of this switch may burn out a valuable tube.

(4) The LINE ADJUSTMENT switch is lo-
cated at left center of the switch panel. This
switch controls the line voltage, and its position is
varied to adjust the pointer of the line-voltage
meter located at the left top corner of the instru-
ment to the red mark labeled TEST.

(¢) The TUBE TEST switch, located at right
center of the switch panel, is used in the testing
of shorts (positions 1 through 5), electron emis-
sion, and mutual conductance (TUBE TEST posi-
tion).

(4) The MICROMHOS switch, located at the
right of the meter, is used to select ranges beyond
the meter scale. When the tube chart indicates 2
mutual conductance below 3,000, set the
MICROMHOS switch at the 3,000 position and



read the scale directly. . Betore testing for gas,
always turn the switch to 3,000. For mutual con-
ductance readings between 3,000 and 6,000, set
the switch to the 6,000 position. Multiply the
scale readings by 2. For mutual conductance
values above 6,000, set the switch to the 15,000
position and multiply the readings by 5.

(¢) The POWER ON-OFF switch, located at
the right center of the switch panel, is used to
apply power to the instrument.
 (3) Buttons. (a) The two RECTIFIER
TEST buttons, located in the lower left corner of
the switch panel, are used in testing rectifier tubes.
The button marked STD (standard) is used for
all filament or heater-type rectifier tubes. The
button OZ4 is used when testing cold cathode
tubes. Separate tests for each plate in full-wave
rectifier tubes can be made.

(6) The button marked AMPL, which is at
center bottom of the switch panel, is used when
designated under the heading of NOTATIONS
on ‘the tube chart.

(r:‘) The LINE TEST button, located at the
lower right corner, is used for testing the amount
of voltage being supplied to the instrument.

(d) The DIODE TEST button, located at the
lower tight corner, is used when testing only the
diode of a tube.

Caution: Do not press AMPL button or REC-
TIFIER button when testing a diode.

(¢) The buttons marked GAS NO. 1 (left cen-
ter of switch panel) and GAS NO. 2 (bottom
center of switch panel) are used when making
gas tests.

f) The button located directly below the
MICROMHOS switch is used only for testing
special 117-volt tubes.

(4) Tube chart. (a) Directly below the
switch panel is the tube chart which is controlled
by a dial knob at the right of the chart.

(b) Tube numbers are listed in numerical and
alphabetical order in the first left-hand column.
When testing a tube, turn the chart until the num-
bers and letters of the tube to be tested are located
between the parallel red lines.

(¢) The second column on the chart indicates
the mutual conductance of the particular tube.
The next five columns indicate the positions for
switches A, B, FIL, L, and R.

d) The last column (right) indicates whether
the AMPL, DIODE, or RECTIFIER TEST but-
tons are to be used and supplies special directions
for testing particular tubes.

¢. How 10 SET UP THE TUBE TESTER. (1)

Plug the instrument into a 110- or 115-volt a-c
power source.

(2) Turn the POWER switch to the ON
position.

(3) Check to see that the A- and B-switches
are turned to the No. 1 position and that the FIL,
L-, and R-switches are turned to a maximum coun-
terclockwise position.

(4) Vary the LINE ADJUSTMENT switch
until the pointer on the small meter is on the red
line marked TEST.

d. How To TEST FOR ELECTRON EMISSION.
(1) Observe the tube number and turn the tube-
chart knob until that number is located between
the parallel red lines.

(2) Insert the tube in the socket of the proper
size and number of prongs. Use the black sockets
unless red sockets are specified in the first column
of the tube chart. Allow the tube to warm up
for a few seconds.

(3) Again vary the LINE ADJUSTMENT
switch until the pointer on the small metet is op
the red line marked TEST.

(4) Turn the TUBE TEST switch to the maxi-
mum clockwise position.

(5) Turn each of the five upper switches
marked A, B, FIL, L, and R to the positions desig-
nated on the tube chart. Check to see that the
FIL switch is turned to the proper position.

(6) Depress the AMPL button unless the
RECTIFIER or DIODE buttons are specified on
the tube chart. Never use the AMPL button when
testing rectifier tubes. Note the dial reading (top
red and green).

(4) If the pointer comes to rest at any place
on the red (REPLACE) scale, or near the center
question mark, the tube must be replaced.

b) 1If the pointer comes to rest at any place
on the green (GOOD) scale, it is an indication
that the electron emission of the tube is satisfac-
tory. Proceed with.the next test.

e. How 10 TEsT FoR SHORTS. (1) Check to
see that the A-, B-, FIL, L-, and R-switches are
in the positions designated on the tube chart.

(2) Turn the TUBE TEST switch to the 5
position.

(3) Tap the tube and observe whether the lamp
marked SHORTS emits a flash.

(4) Turn the TUBE TEST switch to positions
4, 3,2, and 1, each time tapping the tube and
observing whether the SHORTS lamp emits a
flash.

(«) If the SHORTS lamp emits a flash at any
position of the TUBE TEST switch, the tube
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switches are in the positions designated on the tuby

chart.

should be replaced.
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(%) If the SHORTS lamp does not flash, pro-

ceed with the next test.

f. How 10 TEST FOR MUTUAL CONDUCTANCE.
(1) Check to see that the A-, B-, FIL, L-, and R-
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(4) Note the scale reading in micromhos and
compare the reading to the mutual-conductance
figure given in the second column of the tube
chart.

(«) If there is a wide deviation from the chart
figure in the scale reading, the tube should be
replaced.

(b) If the reading approximates the chart fig-
ure, proceed with the next test.

Gauntion: Do not use the mutual-conductance
test on rectifier or diode tubes.

g. How 10 TisT FOR Gas. (1) Check to see
that A-, B-, FIL, L-, and R-switches are in the
positions designated on the tube chart.

(2) Turn the R-switch completely clockwise.

(3) Turn the MICROMHOS switch to the
3,000 position.

(4) Depress the button marked GAS NO. 1.

(5) While keeping the GAS NO. 1 button
depressed, slowly turn the R-switch counterclock-
wise and observe the meter reading.

(6) When the meter pointer reaches 100, stop
turning the R-switch.

(7) Still keeping the GAS NO. 1 button de-
pressed, depress the GAS NO. 2 button and watch
the meter reading. If the meter pointer moves
more than one scale division, the tube should be
replaced.

Caution: After completing the tests for electron
emission, shorts, mutual conductance, and gas,
remove the tube from the tester, turn A- and B-
switches to position 1 and turn FIL, L-, and R-
switches to maximum counterclockwise position.

5. REPLACEMENT OF INSTRUMENT BuLss. If
cither the FUSE bulb or the SHORTS bulb should
burn out, it should be replaced in the following
mannet:

(1) Replacing the fuse bulh. (a) Remove
the FUSE bulb from the bayonet-type socket by
gently pressing the top of the bulb and turning
the bulb in a counterclockwise direction. The
bulb may then be lifted out.

(b) Secure a new bulb of the same type.
The legend on the base of the new bulb and the
color of the bead should be identical with that
of the defective bulb.

(¢) Insert the new bulb in the bayonet-type
socket, Press on the bulb and turn in a clockwise
direction until the bulb is secure.

(2) Replacing the shorts bulb. (a) Unscrew
the bulb in a counterclockwise direction and lift
the bulb from the socket.

(5) Insert a new bulb of the same type in the
socket and turn in a clockwise direction until the
bulb is secure.

/. ADJUSTING THE METER DiaLs. The point-
ers on the small a-c voltmeter and on the microm-
hos meter should both point to zero when the
instrument is not in use. If the pointer on either
meter is not at zero, use a screw driver to adjust
the meter by turning the screw at the base of
the meter in a counterclockwise direction until the
pointer is in the zero position.

j. ScHEMATIC ANALysis. Figure 9 shows the
schematic diagram of the circuit used in the tube
tester. This diagram is to be used only when
the officer in charge grants permission for emer-
gency repairs to be made on the tester. The
following discussion is limited to the important
parts contained in the tube tester.

(1) Terminal connections. The terminals of
the various test sockets are connected to contacts
on the selector switches. These in turn are con-
nected to filament-transformer power-supply cit-
cuits and other controlling switches.

(2) Line woltmeter. The line voltmeter is
always connected across the primary of the trans-
former except when the exact voltage on the
power source is measured by pressing the LINE
TEST button.

(3) Fuselamp. The fuse lamp is connected in
the primary of the transformer to protect the in-

. strument.

Section IV. TEST SET I-151-A

18. Signal Generators

There are two types of signal generators used in
radar trouble shooting, an audio-signal generator
and a radio-frequency signal generator. Both of
these instruments are used in signal tracing and

signal substitution tests on the various components
of the unit. The application of these generators
is discussed in chapter 1 of the text.

4. An audio-signal generator generates a signal
covering the audible spectrum from 20 to 15.000
cycles per second. It is applicable only to circuits
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which handle these frequencies.

b. The radio-frequency signal generator covers
two bands: 15 to 25 megacycles per second, and
90 to 125 megacycles per second. The first band
is used to test and align the intermediate-frequency
(i-f) circuit of the receiver; the S(;'C(‘)ﬂ{.l band is
used for the same purpose in the radio-frequency
(r-f) circuits of the receiver.

19. Basic A-F Signal Generator

a. Although there are many forms of ﬂlldiO-fl:E‘-
quency (a-f) generators, b:tsica]_ly they all consist
of a means of generating an a-f signal w1§h vacuum
tubes. This signal is fed to an amplifier stage
which is transformer-coupled to the output termi-
nals. The output terminals p‘rovid_e various im-
pedance taps to match the circuits |3tf:111g used.‘ In-
cluded within the signal generator is an associated
power supply for these tubes.

b. To provide accurate frequency control, some

E . FREQUENCY INDICATOR
i

form of indicator (usually a neon bulb) is used ty
calibrate the instrument. By means of the neoy
bulb, the 60-cycle line frequency is compared wit

the 60-cycle frequency generated by the oscillatoy
A calibration-adjusting control is used to set th

oscillator to the point where the neon bulb flickeng
at an extremely slow rate. At this point, the fre_

quency generated by the oscillator is the same ag
the line frequency.

20. Hickok A-F Signal Generator, Model 19%

a. FUNCTION. The Hickok a-f signal genera_
tor supplies frequencies which are to be u;ecl fo
trouble shooting in the audio- and video-frequenc;;
circuits of the keyer and oscillosmpe_

b. RANGES. (1) 20 to 200 cycles,

(2) 200 to 2,000 cycles.

(3) 2,000 to 20,000 cycles.

¢. LOCATION AND PURPOSE o

F CONTROLS fi
10). (1) Switches.

Across the center of thiy

|
FFREQLIENCY RANGE
SELECTOR SWITCH

CONTROLS SFG-. |
NAL OuTtpyr

i

d

4

|

1

PRESS TO 3

CALIBRATE )

'

1

]

|

VARIABLE IMPEDANCE FREQUENCY SELECTOR POWER CALIBRATION ‘
OUTPUT TERMINALS SWITCH INDICATOR : g

Fignre 10.
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instrument are three switches: The RANGE SE-
LECTOR switch at the left of the instrument
panel, the FREQUENCY CONTROL switch in
the center, and the OUTPUT CONTROL switch
at the right. The three ranges mentioned above
are selected by the RANGE SELECTOR switch.
The FREQUENCY CONTROL switch is used to
obtain frequencies between the limits set by the
range-selector switch. The OUTPUT CONTROL
switch varies the amplitude of a signal at the
output terminals in the lower left corner of the
signal generator. The POWER ON-OFF switch
is used to turn the supply of power on or off.

(2) Buttons. The ADJUST button located in
the lower right corner is used for calibration pur-
poses.

d. How 1O CALIBRATE THE A-F SIGNAL GEN-
ERATOR. (1) Remove the cover from the instru-

ment.
(2) Plug the power cord into a 110-volt, 50-

to-60-cycle receptacle.

(3) Turn the POWER switch to the ON posi-
tion. Application of power is indicated by a glow
from the neon lamp.

(4) Wait approximately 5 minutes to allow
the generator to reach operating temperature. In
extremely cold climates this warm-up period
should be extended to 15 minutes.

(5) Set the RANGE SELECTOR to the 20-to-
200-cycle position.

(6) Set the FREQUENCY CONTROL so that
the scale hairline is over the 60 mark.

(7) Advance the OUTPUT CONTROL to
maximum output (100).

(8) Press the ADJUST button. The neon bulb
should stay lit or partially dark if the calibration
is exact.

9) If the neon bulb flickers, vary the FRE-
QUENCY CONTROL slightly clockwise and
counterclockwise. Watch the neon bulb. If the
flicker becomes less frequent or stops between 59
to 61 cycles, the generator is properly calibrated.

(10) The above test depends, of course, on the
power generator supplying the 110-volt power.
If the source of power is not exactly GO cycles,
then the signal generator can be adjusted within 1
cycle on either side of the frequency generated by
the power source. For example: if the power
source is 63 cycles, the FREQUENCY CONTROL
might be turned to show a scale reading of 62, 63,
or 64 to keep the neon bulb steadily glowing.

11) If the calibration is off by an amount
greater than 1 cycle on either side of the frequency
generated by the power source (that is, if the scale

reading shows 61 or 65 when the power-source
frequency is 63), check the dial adjustment as
follows:

() Turn the FREQUENCY -CONTROL to
maximum clockwise position. Do not force the
control.

(6) Note whether the hairline on the dial lens
lines up with the red line printed on the scale.

e. DIAL ApjustMeNTs. If the hairline does
not line up with the red mark, the dial must be
adjusted.

(1) Turn the power switch to the OFF posi-
tion.

(2) Remove the power supply plug from the
receptacle.

(3) Remove the 10 screws from the outer edge
of the instrument case.

(4) Slide the instrument from its case.

(5) Remove the 6X5GT/G tube.

(6) Using stubby long-nose pliers, loosen the
two setscrews on the tuning dial shaft.

(7) Turn the tuning dial by hand until the
hairline lines up with the red mark. Do not touch
the FREQUENCY CONTROL switch.

(8) Tighten the setscrews while holding the
shaft.

(9) Vary the FREQUENCY CONTROL
switch, and observe whether the hairline lines up
with the red mark when the switch is at the maxi-
mum clockwise position. If it does not, repeat
steps (5) through (8) until an exact adjustment
is made.

(10) Replace the 6X5GT/G tube.

(11) Replace the instrument in the case.

(12) Replace the 10 panel screws.

(13) Place the power supply plug in the re-
ceptacle.

(14) Turn the POWER switch to the ON
position.

f. CALIBRATION PROCEDURE. If the hairline
does line up with the red mark and the calibration
is still incorrect, notify the officer in charge if it
is necessary to secure exact calibration of the
signal generator. The calibration procedure out-
lined below is very difficult and should be avoided
if it is at all possible. It is included here only
for cases of emergency.

(1) Allow the instrument to heat up for at
least 15 hour.

(2) Set the FREQUENCY CONTROL so that
the hairline is at the 180-cycle mark on the fre-
quency indicator scale.

(3) Remove the metal plug from the left side
of the instrument.
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g- PRELIMINARY CONNECTIONS. Once the
signal generator is properly calibrated, test leads
can be connected to the output terminals. Since
the application of this signal generator will be in
gid and plate circuits of various stages in the
keyer and oscilloscope, the terminals most likely
to be used are those labeled GND. and 5000.
Proceed as follows for preliminary connections:

1) Connect a 5,000-ohm resistor across ter-
minals GND. and 5000.

(2) Connect to the 5,000 tap one terminal of
a paper capacitor having a capacity of 0.1 micro-
farad (pf).

(3) Connect one test lead to the free terminal
of the paper capacitor.

(4) Connect the other test lead to the GND.
terminal.

Cauntion: In using the signal generator, turn
the OUTPUT CONTROL counterclockwise until
there is just sufficient output to provide the desired
amplitude. If the output control is turned on'for
maximum output, the distortion caused within the
oscilloscope, as well as in the circuit being tested,
will lead to erroneous conclusions.

h. How 1O READ SCALES. (1) When the
range selector is set for the 20-to-200-cycle range,
read the lowest scale on the indicator. Each scale
division equals 0.5 cycle.

2) When the range selector is set for the
200-to-2,000-cycle range, read the center scale.
Each scale division equals 5 cycles.

3) When the range selector is set for the
2,000-t0-20,000-cycle range, read the top scale.
Fach scale division equals 50 cycles.

;. REPLACEMENT OF TUBES AND LAMPS. The
most probable failure in electronic test equipment
will occur in the vacuum tubes. All the tubes can
be replaced easily without affecting the calibration
frequency or voltage characteristics. It would be
wise, however, to check the frequency calibration
if a new 6S]7 tube should be inserted. The neon
tube on the front panel should be replaced if it
becomes defective. The 66-watt biasing lamps
can be tested with an ohmmeter, and each lamp
should indicate about 300-ohms resistance. If any
of these lamps should not show this resistance, it
should be replaced.

j. SCHEMATIC ANALYSIS. Figure 11 shows the
schematic diagram for this a-f signal generator.
These diagrams are to be used only when the
officer in charge grants permission to make emer-
gency repairs on the signal generator. The follow-
ing discussion is limited to the important parts
contained in the instrument.

(1) Oscillator circuit. The signal is generated
by two tubes operating in a resistance-capacitance
(RC) oscillator circuit. This circuit is so arranged
that the audio-frequency voltage generated by
these tubes has little distortion and high stability.
Two ganged, variable capacitors are used to set
the frequency output of the oscillator. The capa-
citors form part of the RC network which bridges
the output and input of the amplifier and selects
the desired operating frequency. One other vari-
able capacitor is used to adjust the frequency over
a small range for calibration purposes.

(2) Amplifier circuit. The oscillator output
is obtained from a variable resistor (P1) and is
fed to the push-pull 6SN7 amplifier tube” (con-
sisting of two amplifier tubes within one enve-
lope). The signal from the oscillator is fed for
amplification to the grid of the first amplifier.
The output signal from the plate is fed to the
grid of the second tube for inversion. The plate
outputs of both tubes form a push-pull signal
which is fed to the output transformer. The sec-
ondary of the transformer has four taps to allow
various impedances to be connected.

(3) Power supply. Power is supplied to the
oscillator and amplifier tubes by a power trans-
former, a full-wave rectifier tube (6X5GT), and
its associated filter. The power supply is regulated
to maintain constant potentials on the tubes used
in the circuit so that no variations can enter into
the signal generator output signal.

(4) Neon bulb circuit. A neon bulb is con-
nected across one-half of the high-voltage sec-
ondary on the power transformer. The bulb glows
when power is supplied to the transformer
primary. A switch (S3), with a normally closed
position, is connected between the neon bulb and
ground. When calibration is needed, the switch
can be closed to its other position so that it con-
nects the neon bulb to the 5,000-ohm tap of the
output transformer. In this way, one plate of the
neon bulb is connected to the high-voltage sec-
ondary of the power transformer, and the other
plate to the secondary of the output transformer.
During calibration, when the oscillator is set for
60 cycles, the 60-cycle outputs of the transformers
will beat against each other. As a result, the neon
bulb will flicker according to the beat. When
both sources are of the same frequency and of the
same phase, the bulb will remain dark; but if they
are 180° out of phase, the bulb will remain lit.
When there is only a slight difference of fre-
quency, the bulb will flicker accordingly.
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Section V. SIGNAL GENERATOR I-122-B

21. Basic R-F Signal Generator

4. An r-f signal generator is a source of con-
tinuous-wave radio-frequency oscillations. These
are generated in some form of oscillator circuit
which is coupled by the transformer to the output
terminals and their leads.

b. To provide a signal which can be used for
various tests, and especially for alignment of a
receiver, the continuous wave is modified by some
form of modulation. This modulation is at an
audio-frequency rate generated in an a-f oscillator
contained within the signal generator. The per-
centage of modulation is 30 percent.

22. Measurements Corporation R-F Signal
Generator, Model 78C
4. FuncrioN. The model 78C standard signal
generator generates r-f signals which are used in
signal tracing and alignment of receivers.
b. RANGES. (1) 15 to 25 mc.

(2) 90 to 125 mc.
¢. LocaTioN AND PurprosE oF CONTROLS.

(1) Switches (fig. 12). (a) The POWER switch,
located directly below the output meter, is used
to turn on or off the power supply to the instru-
ment.

() The MODULATION switch, located be-
low the meter, is used to turn the modulation on
or off, and to select either 400 or 625-cycle modu-
lation.

(¢) The RANGE SWITCH, located below the
scale, is used for range selection. The lower range
(15 to 25 mc) can be selected by pushing the
switch in. The highest range (90 to 125 mc) can
be selected by pulling the switch out.

2) Controls. (a) The tuning control is lo-
cated on the left side of the instrument and is
used to select the desired frequency between the
range limits.

(4) The OUTPUT control, located directly
beneath the output meter, is used to adjust the
pointer on the output meter. The output coupling
can be varied by means of a sliding attenuator
control on the right side of the instrument. At-
tached to this control are the output cable and
output terminals. The amount of output is indi-
cated on a scale engraved on the sliding tube.
When the tube is all the way out, the output is
1 microvolt, the lowest obtainable. When the
tube is all the way in, the output is at a maximum
of 100,000 microvolts (fig. 13).
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_over the designated scale division,

{'-(13) Frequency calibration chayr. The correcy
;f.z setting for the frequency desired is chosen
l{:;n It_llw frequency calibration chart (fig. 12)

0 ..I OW To USE THE SiGNAL GENERATOR
i ) nsert the power cord into a 117 volt ling
1aving a frequency of 25 to 6o cycles p
O(ftz) Throw the POWER switch to the ON
posttion and wait 5 minutes before proceeding

(3) Determine which r : :
jusF the RANGE S\;(glllTIér[iige 1s desired and ad.

switch all the way in for the
pull switch all the wa
range. y-out for the 90
(4) Turn the MODUL :
ON position. ATOR switch to the
(5) Consult the scale
> chart for !
ment. For example, if the desirf::il scale adjust,
read down the left side of the e r];tng_e is 200,
marl\j is reac_hed. Then read e tf[';fll the 20
t_he intersection of the curyeq black ;’3 chart to
figures at the bottom of the chart i) e, The
scale reading at the intersection boing Shc‘)w the
reading is the designated scale divisi This fina)
desired range is on the lower e Sr?n. If the
same procedure but carry the range f ollow the
to the intersection of the curved re A linellre ACrosg
Note. The lower range (15 to 25 me) ; .‘
RED. For this range, the RANGE SWITCH g1 d¢iRnateq
in, and the chart reading should be carried to tI]:l;k(I] ¢ P’Jsh:“
higher range (90 to 125 mc) is designated g5 ;3! line, ThQ
For thig range, the RANGE SWITCH should be ullle JE‘L‘U::]QQ
the chart reading should be carried to the black Ir?nE ed oyt ang
(6) Rotate the tuning-control knol, untj]
black hairline on the scale cover glass is dit H;
ect },
(.7) Vary the QUTPUT meter contre| k
until the meter pointer is on the red line, T ok
reading is obtained, inspect the fuses by un f ng
ing them from the front of the instrument SIews
fuses are defective, replace them, + 1 the
(8) Pull out the attenuator
’ e £ contro
microvolt position. Lto the 1.
(9) Connect the output plu
to :
trombone. FEE bs fecetver
I(.‘ﬂl;[l?]'f‘[{. Leads from the plug must not exceed 4 jnepes i
(10) Connect a ground wi
. wire frog
G]}OL)IND terminal to the receiver chassis il
11) Set the sliding tube to th e
ed :
level. ¢sired signal
(’12) Vary the ‘OUTPUT meter control knob
until the meter pointer is on the red line
¢. REPAIRING THE SIGNAL GENERATOR (1)
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Figure 12. Measurements Corporation r-f signal generator, EC 21088

model 78C.

31




=

N

5
4T VOLTS
Ef - 80 CYCLEB «

ATTENUATOR
CONTROL

TL 31060

Figure 13. Measuremenis Corporation v-f signal generator,
model 78¢, attennator control,

Blown fuses must be replaced with a standard 1-
ampere, type 3AG fuse. If the fuses continue to
blow after replacement, inspect the VR-150/30
voltage-regulator tube which is visible through
the louvres on the right side of the instrument.
The absence of a purple glow in this tube indi-
cates trouble in the rectifier tube, power trans-
“former, filter capacitors, or line filter. If the
VR-150/30 tube glows and the proper indication
cannot be obtained in the output meter, the
trouble may be in the radio-frequency oscillator
unit or the supply leads.

NoTE. Permission of the officer in charge must be obtained
before any repairs are attempted.

(2) To make repairs inside the instrument,
proceed as follows:

(«) Pull out the power supply plug from the

roper source.

(b) Place the instrument on its back.

(¢) Remove the 12 screws around the edge of
the panel.

() Lift the front panel from the case. All
components are attached to the front panel.

(3) To inspect the radio-frequency unit, pro-
ceed as follows:

(#) Place the panel face down on a bench.

(b) Remove the bolt and washer which hold
the black r-f shield cover in place. After this
cover is removed, the various supply voltages to
the oscillator can be checked and the 9002 tube
can be removed and tested. The 9002 tube should
have a mutual conductance of 1,800 micromhos
if measured on a mutual-conductance meter. It
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may be well to replace the tube, since the tube
checker may not show whether the tube is capable
of operating as a high-frequency oscillator.

Cantion: Do not disturb the adjustment of
the three variable rheostats under any conditions.

f. ScHEMATIC ANALYsis (fig. 14). The fol-
lowing discussion is limited to the important parts
of the signal generator.

(1) R-F oscillator. The r-f oscillator consists
of a Colpitts oscillator in a shielded compartment,
using a type 9002 tube (V3). The output of the
oscillator is transfor:‘ner-coupled by the amount
of coupling between the primary and secondary
of this transformer. The oscillator is plate-modu-
lated by the output_of 7C5 (V2) which forms
part of the audio oscillator and is contained in the
genemtor. j _ :

(2) Audio o_.mﬂaﬁor. This oscillator is of a
resistance-capacitance type with two sets of fixed
values which can be switched to allow oscillation
at cither of two frequencies. The output meter is
connected to the secondary qf the transformer
which is coupled to the -f oscillator. This meter
indicates the amount of grid curtent flowing in
the circuit. The plate voltage of _th@ f‘*f oscillator
can be adjusted to keep the oscillation at a set
value. Output control T10 con_trols the amount
of voltage supplied to the r-f nscﬂlfntor_

(3) Power supply. The power ?uP[?lY Elﬂf the
signal generator 1s.of the full-wave Le.gtl' atef type.
Included in the primary O_f the power transtormer
s the filter network which prevents noise from

affecting circuit operation.

23. Ferris Microvolter, Model 188

4 FuncrioN. The microvolter generates an
i-f signal which is used in signal-substitution tests
and ﬁliglinwent of the receiver. ol

4. Rancrs. (1) 18 to 34 megacycles.

(2) 32 to 60 megacycles.

(3) 55 to 105 megacycles.

(4) 100 to 155 megacycles.

¢. LocaTION AND PURPOSE OF CONTROLS.
(1) Switches (fig. 15). (4) The POWER
switch, located at the lower left corner of the
front panel, is used to turn on or off the a-c power
to the instrument. ‘

(b) The MODULATION switch, located to
the right of the POWER switch, is used to turn
the modulation signal on or off.

(¢) The range switch, (COIL) at the upper
right of the front panel, selects one of the four
frequency ranges of the microvolter.

(2) Controls, (a) The tuning dial is located



€€

TIO K

0003 pf
T

15 K

Vi
.00 pt
o Il T ” T d
| : 4 pf ES g
1
i <] — : A i A 1000 N °
P o) B - .003 ut
F2 | 10 K i -
L—AAN | = 3 =
Fl A |.|f o g
o 3 8
OFF = = ° : i
8 0 o q =
? o~ — (] (=}
o
S e
o~ -
VR-150
JUMPER
/ A
0 -l— —_——_—— e - ——— - — = —
— ]
0003 uf |]_.0003|.|| l-l_ .0003 pt
| x
1000K e
5 65
w
S © ;E_.\.__ .0001
“ 0 0003 pt .0003 pf TE 11

I = 003 pf

-

.0003 uf

e
l

s
. &5
]_: * T .003 pf

T |

x
n
o V3

T BNy R R 1 ) NGN

.0003 pf

i

= © K=1000 .0

Frgure 14.

Meuasurements Corporation 1-f signal generator, model 78C, schematic.

QUTPUT

| TERMINALS

TL 31059

4]



REFERENCE LEVEL
NDICATOR

MICROVOLTER
REQ L8 PAT. OFF,
MODEL 188  NO.208
PERRS IBTHOMENT SORP
RF. VOLTAGE CONTROL BOONT

SET METER AT 1 VOLI

- OFF
POWER SWITCH MOOULATION

MODULATION SWITCH

TUNING: DIAL

RANGE SWITCH

\ QUTPUT TERMINALS

Ti30272

Figure 15.  Ferris microvolter, niodel 188B.

near the top center of the front panel and is used
to tune to the exact frequengI desired.

(;;) The output control is made up of two
dials. The first is numbered from 1 to 10 micro-
volts: the second is a multiplier, which is arranged
to increase the signal output by the factors of 1,
10, 100, 1,000, or 10,000. These dials are at the
lower right of the front panel.

¢) The R.F. VOLTAGE control is located to
the left of the tuning dial just above the POWER
switch. This is used to set the reference level
indicated on the meter above it.

4. How 1o USE THE MICROVOLTER. (1)
Plug the power cord into a 110-volt, 50-60-cycle
power supply. ) ]

(2) Turn the POWER SX?’lf:Ch ON and allow
the unit to heat for a few minutes.

(3) Turn the R.F. VOLTAGE control counter-
clockwise as far as it will go.

(4) Note the indication on the reference-level
indicator meter, If the indication is not zero,
adjust the screw for a zero meter reading.

(5) Set the position of the range switch to the
band to be used.

(6) Rotate the R.F. VOLTAGE control clock-
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wise. until the reference-level indicator metey
reads 1 volt.

(7) Tune the generator to the fre(}Ue“CY de-
sired. After tuning, it will be necessary to reset
the reference-level indicator to 1 volt, in order to
read the output directly in microvolts: If for any
reason (for example, aging of the oscillator tube)
the reference indication cannot be brought up to
1 volt, reduce the indication to 0.5 volts, and
multiply output settings of the attenuator and
multiplier by 0.5.

(8) Because of the low output impedance of
the generator (about 30 ohms), application of
the instrument to circuits of higher impedance
requires the insertion of compensating resistors
or capacitors to make up the required impe-
dance.

e. SCHEMATIC ANALYSIS (fig. 16). (1) The
tubes in this instrument are a 955, used in a
Hartley oscillating system; a 76, used as a 400-
cycle oscillator to develop modulating voltage; a
SY3GT, used as a full-wave rectifier with a 1055A
neon tube for B-voltage regulation; and a 955,
connected as a diode rectifier for the r-f reference-
level indicator.
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Figure 16. Ferris microvolter, model 18B, schematic.
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(2) The attenuator system consists of two con-
trols: a continuously variable resistance calibrated
from 0.1 microvolt to 10 microvolts; and the mul-
tiplier unit which is a five-position voltage-divider
unit with ranges of 1, 10, 100, 1,000, and 10,000
times the setting of the variable attenuator. The
maximum output from the generator is 100,000
microvolts. ‘

(3) The output cable terminates in a 30-ohm
load, a fixed resistor contained in a small metal

housing, which also mounts the two output ter-
minals.

(4) The r-f reference-level indicator is a
vacuum-tube voltmeter of the diode type, using
a 955 tube with the grid and plate tied together,
The reference level on this meter for proper ap-
plication of the attenuator calibrations is 1 volt.

(5) Tuning is done by a variable capacitor
with vernier adjustment, Calibration of the device
is indicated on calibration curves furnished with
the instrument.

Section VI. OSCILLOSCOPE 1-134-A

24. Cathode-ray Oscilloscope

4, The cathode-ray oscilloscope is an electronic
instrument which is used to plot electrical
changes visually. This instrument is of great
value in trouble shooting, for it can be used in
signal tracing and signal substitution to show what
is taking place in a circuit. It consists of a cathode-
ray tube, amplifiers for producing the deflection
voltages, a linear-sweep generator, and associated
power supply.

b. The screen seen through the opening in the
front of the instrument is the flattened end of the
cathode-ray tube. This is coated on the inside
with a substance which will emit light when struck
by electrons.

¢. Within the glass envelope of the cathode-ray
tube there are a number of elements which form
a narrow pencil-like beam of electrons. This beam
can be moved in any direction by means of vol-
tages placed on the two sets of deflection plates
contained in the tube. One of these sets consists
of horizontal or X deflection plates; the other set
is composed of vertical or Y deflection plates.

d. When a sweep voltage is impressed on the
horizontal deflection plates, the beam of electrons
is moved from left to right at a linear rate. If, at
the same time, an alternating current is applied to
the vertical deflection plates, the total effect is the
reproducti(m of a picture on the screen which cor-
responds to the electrical variation of the voltages.

e. The intensity or brilliance of the pattern pro-
duced on the screen is determined by the setting of
an intensity control. This control applies a vol-
tage to the control electrode to regulate the num-
ber of electrons being emitted from the cathode
of the tube.
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f. To form the electrons into a beam, a focus-
ing control is used. This control applies a voltage
to the focusing electrode in the tube to concentrate
all scattered electrons.

g Next in line is the anode. This el?ctrode
has a high positive potential applied to it. lts
main purpose is to accelerate and attract the elec-
trons emitted by the cathode.

h. Beyond the anode are the deflection plates
which control the position of the beam. 'If) center
the trace or to move it to any desired position on
the screen, a d-¢ voltage is applicd to tl.l(:se plates.
This operation is performed by the horizontal and
vertical positioning controls.

i. A frequency control adjusts the frequency of
the sweep circuit, thus producing a trace on the
oscilloscope screen. If the sweep frequency 15 Fhe
same as that of the voltage applied to the vertical
deflection plates, one cycle will be seen on the
screen.  Any sweep which is a submultiple of the
applied voltage frequency will increase the num-
ber of cycles seen on the screen. For example, if
the sweep frequency is one half of the applied vol-
tage frequency, two cycles will be observed on the
screen.

j. A synchronizing control, usually called a
SYNCH, applies some of the vertical deflection
voltage to the sweep generator, causing it to begin
a trace at the same instant in every cycle.

k. Voltages used for cathode-ray oscilloscope
operation are of very high potential, usually in the
range of 2,000 volts or more. For this reason, any
internal adjustments required for maintenance
must be made with the high-voltage supply dis-
connected.

Caution: Voltages used in the oscilloscope are
dangerous. Be careful when replacing tubes or
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Figure 17. Du Mont oscilloscope, type 224.

making measurements within the oscilloscope. If
it is necessary, at any time, to replace the cathode-
ray tube, use extreme caution in handling the tube.
This tube has a very high vacuum. If there should
be any slight defect or flaw in the glass envelope,
a slight tap may fracture the glass, causing the
tube to explode. The small fragments of glass re-
sulting from the explosion will travel at a high
rate of speed and can cause considerable damage.
The operator making the tube replacement should

wear heavy gloves and shatterproof glasses. He
must handle the tube very g(:nt‘l)-’. pziying par'ticu-
lar attention to the way he lays the tube down.

25. Du Mont Oscilloscope, Type 224

a. ‘FUNCTI()N. The Du Mont oscilloscope, type
2.24’ is used to observe the waveforms in the va-
rious components of Radio Sets SCR-270-(*)
and SCR-271-(*).

4. LOCATION AND PurPOSE oF CONTROLS (fig.
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(1) At the top of the panel, and on either
1‘7)' £ the screen opening, are two switches la-
Sic¢ ¥ DEFLECTION-PLATE CONNECTIONS.
l%izsc switches are set for the type of 0pe1'€tti()n
desired. 1If the signal is qf suﬂ?c:ent z.unphtude
for special application, the input is aPpllcd to t.hc
D terminals directly below the switches. _Ille
switches. must be set to the TERMINALS position
for this type of operation. \X{hen the s:grml is
weak, and ampliﬁcation is‘c‘lesucd, the sw1tc_'h is
et to’ the AMPLIFIER position and the terminals
js-narked SIGNAL INPUT are used.

The controls and terminals on the left side of the
| are used for the vertical deflection (Y) plates;
he right side of the front panel are used for the
(X) deflection plates.

NOTE.
front panc
those on t
horizontal

2) Directly below the screen o_pening are four
controls labeled (from [eft to right) Y POSI-
TION, INTENSITY, l*OC_US,' and X POSI-
TION. The Y POSITION is used to set the ver-
tical position of the baseh{le on the cathode-ray
screen.  When this control is turned counterclock-
wise, the baseline can be_mnved down; when
turned clockwise, the baseline can be moved up.

3) The INTENSITY control is used to adjust
the brilliance of the trace on ti.lel screen. Clock-
wise movement increases the brilliance. Count‘er-
clockwise movement decreases the brilliance. The
brilliance of the pattern or trace must not be
greater than is necessary. If it is too great, the
screen material will be burned and will require

lacement.

tub(e41)'ﬂ}?rhe next control in line, labeled FOCUS, 1s
used to focus the electron beam to form a ﬁn__f.: spot.

(5) The fourth control, labeleq X POSI'T ION
also moves the trace, but in a horizontal position.
Clockwise movement will adjust the trace to the
right; counterclockwise movement will adjust the
trace to the left.

6) Below these controls is another set of four
controls, labeled (from left to right), SYNCH.
SELECTOR, SYNCH. SIGNAL, FREQ. RANGE,
and FREQ. VERNIER. The first of these, th_c
SYNCH. SELECTOR, is a switch with three posi-
tions labeled EXT., 60 ~, and INT. This switch
selects the desired type of synchronization to be
used to obtain a stationary pattern on the screen.
The EXT. (external) position allows the applica-
tion of the external signal to the sweep generator
through the terminals labeled EXTERNAL
SYNCH. SIGNAL and GND. This external sig-
nal is applied to the sweep generator, causing it
to begin a sweep at exactly the same instant of
every cycle. The 60 ~ position connects some of
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the voltage from the input line which is a 60-cycly
waveform. This voltage allows synchronizatiot,
at 60 cycles, which can be used for audio-oscilla_
tor calibration. No external connection is needed
but extra signal can be applied to the terminal\;

“marked 60 ~, SIGNAL, and GND, The extremy

right position of this switch, labeled INT., is useq
when synchronization with the waveform on thy,
Y-plates is desired.

(7) The next control, labeled SYNCH. SIG.
NAL, is used to control the phase relationship of
the synchronizing signal with respect to the wave.
form being observed. This control can be used tG
observe any portion of the waveform.

(8) The third control, FREQ. RANGE, hay
eight switch positions and serves as a rough fre.
quency sclector. The frequency ranges are: 0.
155 60; 220; 900; 3,000; 10,0005 and 30,000. Thy
first position, X SIGNAL INPUT, is used when 3
signal other than the internal sweep is to be used,
The other positions of the switch set the sweej,
generator into operation over the ranges indicated,

(9) The fourth control, FREQ. VERNIER, iy
used to adjust the sweep to any frequency between
the limits set by the range control. The range
control is usually set for a range which will in.
clude the frequency of the waveform being ob.
served. The vernier control is then adjusted unti|
the waveform is stationary on the screen.

(10) Directly below the SYNCH. SIGNAL
and FREQ. RANGE controls are the Y GAIN
control and the X GAIN control. These controly
are used to vary the amount of amplification Of
the signals applied to their respective terminalg
(the X SIGNAL INPUT terminals and the ¥
SIGNAL INPUT terminals).

(11) An ATTENUATION control is located
below the Y SIGNAL INPUT terminals. This
control is a three-position switch which operates in
conjunction with the Y GAIN control, The threg
positions are marked 100:1: 10:1; and 1:1. By
using this control, the input signal can be reduced
by the proportions indicated on the switch posi-
tions. The Y GAIN control will then vary the
signal between zero and that fraction of the input
signal which is indicated on the ATTENUATION
control.

(12) Next to this switch is a control which will
permit the use of either the input terminals or a
test probe. This switch has two positions marked
TERMINALS and PROBE. The probe is held in
clips on the inside of the oscilloscope cover and
when used is connected to the test-probe terminals
located below the probe switch.



{13) On the right side of the panel and below
the N SIGNAL INPUT terminals is located an

ATTENUATION toggle switch of two positions
marked 10:1 and 1:1. These serve the horizontal-

deflection input terminals in the same way as the
Y-ATTENUATION switch serves the vertical-de-
flection input terminals.

14) Below, and to the right of the probe
switch, is a POWER toggle switch. When this is
thrown to the ON position, the green light to the
left of the switch will glow to indicate that power
is being supplied to the oscilloscope.

¢. How 10 SET UP THE OSCILLOSCOPE,

Cantion: Before and after using the test oscillo-
scope, turn all controls counterclockwise and turn
the power switch to the OFF position. This pre-
cautionary measure will extend the life of the
screen on the cathode-ray tube.

(1) Insert the line-cord plug into a power
source of 115 volts, 60 cycles.

(2) Throw the power switch to the ON posi-
tion and wait about a minute for the tubes to
warm Llp.

(3) Turn the Y and X positioning controls to
an approximate midway point.

(4) Turn the INTENSITY control clockwise
until a green glow appears on the screen.

(5) Turn the FOCUS control until the glow
becomes a spot.

(6) Continue turning the FOCUS control until
the spot becomes a point of light. It may be neces-
sary, at this time, to readjust the INTENSITY
control to cut down the brilliance of the light.

(7) Turn the FREQ. RANGE switch to any
one of the ranges.

(8) Turn the X GAIN control clockwise to
make the trace on the screen the desired length.

(9) Readjust the positioning controls to set the
trace in the desired position.

(10) The scope is now ready to receive input
signal for observation.

d. How 1O USE THE OSCILLOSCOPE. Assum-
ing that the waveform in the plate circuit of one
of the tubes in the keyer component is to be
observed, the following procedure will be used:

(1) Connect the test leads to the Y SIGNAL

INPUT terminals.
(2) Connect the ground lead to the chassis of

the keyer.

(3) Turn the DEFLECTION-PLATE CON-
NECTIONS switch (at the top left corner of the
panel) to the AMPLIFIER position.

(4) Set the PROBE switch to the TERMI-

NALS posi tion.

(5) Set the SYNCH. SELECTOR switch to the

INT. position.

(6) Turn the SYNCH. SIGNAL control to the
zero mark.

(7) Turn the FREQ. RANGE control to the
900 mark.

(8) Apply the free test lead from the ¥ SIG-
NAL INPUT terminal to the plate of the tube
being tested.

(9) Turn the Y GAIN control clockwise until
vertical deflection is obtained. If no deflection
can be obtained, turn the Y GAIN control to the
zero mark. Then turn the ATTENUATION
switch (at the lower left corner) to the next posi-
tion and once more turn the ¥ GAIN control
clockwise. If no deflection can be obtained with
these new settings, turn the ATTENUATION
control to the last position and repeat the pro-
cedure,

(10) After the vertical deflection is obtained,
adjust the FREQ. VERNIER control to “stop™ the
waveform.

NoTe. Originally, the FREQ. RANGE switch was set at
the 900 mark because the frequency of 621 cycles found in the
keyer unit was covered by this range. When the FREQ.
VERNIER control was turned, the frequency of the sweep
generator was readjusted until the point was found where the
sweep frequency was equal to the frequency of the input signal.
This is the point at which the waveform on the screen was

stopped.

() If the waveform continues to move slightly,
turn the SYNCH. SIGNAL control until the
waveform is stationary.

(6) Any other applications of the scope are
carried out in the same manner but with slight
changes in the control setting.

¢. FREQUENCY-COMPARISON TEsT. If a fre-
quency-comparison test is to be used, such as a test
of the oscillator frequency in the oscilloscope com-
ponent, proceed as follows:

(1) Insert the line-cord plug into a power
source of 115 volts, 60 cycles.

(2) Throw the POWER switch to the ON po-
sition and wait about a minute for the tubes to
warm up.

(3) Turn the Y and X POSITION controls to
an approximate midway point.

(4) Turn the INTENSITY control clockwise
until green glow appears on the screen.

(5) Turn the FOCUS control until the glow
becomes a spot.

(6) Turn the FOCUS control until the spot be-
comes a point of light. It may be necessary, at
this time, to readjust the INTENSITY control to
cut down the brilliance of the light.
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(7) Leave the FREQ. RANGE selector switch

(8) Connect a pair of test leads with a Plug
PL—55 at one end to the Y SIGNAL INPUT

terminals.

in the X SIGNAL INPUT

terclockwise) .
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(11) Turn the SEN. control on the oscillo-
scope component clockwise until the POWER
switch snaps on.

(12) Adjust the Y GAIN control on the test
oscilloscope until a vertical line approximately 2
inches in length appears on the screen.

(13) Turn on the signal generator.

(a) Calibrate the signal generator (par. ¢
above).

(£) Adjust the frequency to approximately 621

cycles. :
(¢) Turn the OUTPUT control to the midway
point.

(14) Turn the X GAIN control on the test
oscilloscope clockwise until some figure appears
on the screen. If the figure is not stationary, ad-
just the FREQUENCY CONTROL on the signal
generator until the figure on the screen is either
a slanting straight line, a circle, or an ellipse. At
this point, the frequency of the signal generator
is the same as that being generated in the oscillo-
scope component.

f. ScHEMATIC ANALYSIS (fig. 18). The fol-
lowing discussion is limited to the important parts
contained in the test oscilloscope.

(1) Amplifier and control circuits. V1, V2,
V3, and V4 form the amplifier circuit of the
Y-axis signal. V1, a type 6]5 tube is cathode-
coupled to the amplifier V2, a type 6AC7 tube.
V2 feeds V3, a 6AG7 amplifier-output tube which
has a common cathode circuit with V4, another
6AG7 type tube. This cathode circuit forms a
phase converter.

(4) Since the grid of V4 is at ground potential
to ac because of C14, any variation in the cathode
will cause amplification in the tube. As a result,
the two tubes operate in a push-pull circuit which
is coupled to the vertical deflection plates of the
cathode-ray tube.

(b) The hotizontal deflection plates receive
their operating voltages from the horizontal-out-
put amplifier V8 and V9, both type 65G7 tubes.
These two tubes receive a signal from either the
cathode circuit of the type 6SN7 tube, which is the
X-axis input amplifier, or from the sweep gen-
erator, a type 6Q5G tube.

(¢) Vo, the type 6SN7 tube, actually consists
of two amplifier tubes in one envelope. One of
these tubes is used as the X-axis input amplifier;

the other tube is part of the synchronizing circuit

which trips the sweep generator.

(2) Power supply. Power is supplied to the
operating circuits from two sources. One of these
sources is a 400-volt supply with a regulator made

up of a type 6V6GT tube (V12), and a type 65]7
tube (V13), which supplies regulated 200-volt dc.
The other source forms the high-voltage supply
for operation of the cathode-ray tube. This supply
has the positive’ side at ground potential. All
negative voltages are taken with respect to the
ground.

26. RCA Oscilloscope, No. 155A

a. Function. Like the Du Mont Type 224, the
RCA 155A is used to observe the waveforms in
the various components of the radar unit.

b. Switcues AND CoNnTroLs (fig. 19). (1)
The controls and switches of the RCA No. 155A
oscilloscope are arranged in three vertical columns
marked VERTICAL on the left, HORIZONTAL
on the right, and TIMING in the center. The
controls will be discussed according to their posi-
tion in the columns. The INTENSITY control is
located at the top of the VERTICAL column. It
governs the brilliancy of the trace and serves as an
ON-OFF switch. The FOCUS control is located
at the top of the HORIZONTAL column, and is
used to focus the trace on the screen. Vertical and
horizontal centering is accomplished by the two
controls above the respective GAIN controls in the
VERTICAL and HORIZONTAL columns.

(2) Input to the vertical deflection plates is
made through two terminals at the bottom of the
VERTICAL column. The vertical deflection am-
plifier is controlled by the vertical-deflection
amplifier selector marked AMPLIFIER. When
this control is set to ON position, the amplifier is
connected into the vertical-deflection plates sys-
tem, and the amount of amplification is controlled
by the dial marked GAIN. When the AMPLI-
FIER control is set to the OFF position, the ampli-
fier is cut out of the circuit.

(3) The horizontal-deflection plates circuit is
fed by two terminals at the lower right. The
length of the time base, as well as any signal fed
into the horizontal plates, is controlled by means
of the GAIN control in the HORIZONTAL col-
umn. The switch governing the horizontal-deflec-
tion plates system has five positions. When this
switch is set to EXT, the sweep voltage is supplied
from an outside source and connected to the hori-
zontal-deflection plates terminals. When the
switch is set to 60, it selects a GO-cycle sine waye
from the power supply. When set to INT, the
regular saw-tooth sweep, generated within the
unit and controlled by the two knobs labeled
RANGE and FREQUENCY, is used. The length
of sweep for sweep-selector switch positions EXT,
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Figure 19.

60, and INT, is controlled by means of the hori-
zontal gain control. When the switch is set to
ON, the horizontal amplifier is in the circuit but
the sweep is cut out. Finally, when the selector
is set to OFF, both the sweep and horizontal
amplifier are disconnected, the horizontal deflec-
tion terminals being connected to the horizontal
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RCA oscilloscope, No. 1554,

deflection plates through a blocking capacitor in
the high side.

¢. How 10 SET UP THE OSCILLOSCOPE. (1)
Insert the line-cord plug into a power source of
115 volts, 60 cycles.

(2) Turn on INTENSITY switch about half
way, allowing the tubes to heat up. Wait a few
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minutes before making any observations.

(3) Turn INTENSITY control clockwise until
a glow appears on the screen.

(4) Turn FOCUS control until the glow forms
a narrow line.

(5) Adjust RANGE switch to the desired fre-
quency range.

(6) Turn horizontal GAIN control to adjust
the length of the trace on the screen for con-
venient observation.

(7) Adjust the positioning controls to set the
trace in a favorable position on the screen for
observation.

(8) Readjust FOCUS and INTENSITY con-
trols to get a clear and bright trace on the screen.

d. How 1o Usk THE OsciLroscort. (1) Con-
nect the test leads to the vertical-deflection input
terminals.

(2) Connect the ground lead to the chassis of
the component being observed.

(3) Turn VERTICAL AMPLIFIER selector
switch to ON position. :

(4) Turn HORIZONTAL AMPLIFIER selec-
tor switch to IN'T position.

(5) Set RANGE switch to the approximate
frequency of the signal to be observed.

(6) Apply free test lead to the point which is
to be tested.

(7) Turn VERTICAL GAIN control clock-
wise until the required amount of vertical deflec-
tion is obtained.

(8) Adjust FREQUENCY dial to stop the
waveform on the screen.

(9) If the waveform tends to drift, turn SYNC
control clockwise to hold it stationary. The
SYNC control should not be turned any
farther than necessary, because excessive syn-
chronization will cause distortion of the wave
being observed. -

(10) Locate the image at a convenient portion
of the screen by the VERTICAL and HORIZON-
TAL CENTERING controls.

(11) Readjust FOCUS and INTENSITY con-
trols to give a sharp trace.

¢. SCHEMATIC ANALysIs. Figure 20 shows the
schematic diagram of the RCA 155A test
oscilloscope. This diagram is to be used only
when the officer in charge permits emergency
repaits on the test unit. The important parts
and circuits are:

(1) Power is supplied from two type 80 tubes:
V2, operating as a full-wave rectifier for low vol-
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tage; and V1, as a half-wave high-voltage I~
fier. The high-voltage supply furnishes po\wtr
for operation of the cathode-ray tube. c
(2) Both horizontal and vertical amplificaty o
circuits use 6C6 tubes for gain control (V4 ;:Od
Vs). g
(3) V3, an 884 gaseous triode, furnishes the
time bas? or sweep voltage for the oscillosce L
It is possible to vary the time base by changing e
setting of the variable resistance R-8. & th-

27. Checking Oscilloscope Sensitivity

_a. It is occasionally desirable to test the sep.:.
tnlrlty] of riw test oscilloscope in order to deter: o
whether the vertical amplifier is working pror
'f];l{::s ey be done by applying a knoz-\‘vfi. Ei;llg)’_
juency voltage from the test oscillator to
VERTI_CAL AMPLIFIER terminals of the th-e
scope in pl‘cler to obtain a 1-inch peak-to- )tei
image. The VERTICAL GAIN setting (-*nf} 2
scope is then compared with the calibratlion- cl Vit
shown in figure 21. This chart applies in gen }art
to the Du Mont model 224 and the R("A'nn(rzll
155A as found in Test Set RC—70. If it‘ is fn)dd
that the GAIN setting of the oscilloscope an.c'{und
known input-voltage readings fall approxima the
on the curve, the vertical amplifier and its ;tel}'
ciated circuits may be assumed to be workine o Ny
erly. On the other hand, if it is found th:tFt“h 1
gain of the test scope must be turned fa in ex \the
of that indicated on the calibration chart a'd(ess
ciency of the sensitivity of the scope is in‘dicateﬁq
Or, putting this differently, after first setting =
test scope VERTICAL GAIN control at SOme ¢ s
venient setting, if the signal voltage from the t( 3
oscillator is greatly in excess of that indicateq es
the calibration chart in order to produce 3 1y {?
peak-to-peak signal, a defect exists in the \-r_a.-t;Lh
amplifier or its associated circuit. cal
b. The same principle is utilized if it is de;, |
to determine the magnitude of a signal voltagel(?c
the receiver or the oscilloscope components, It i-n
assumed that the test scope is working pmper]ls
The unknown signal is fed into the \LYERTICA{:
AMPLIFIER terminals, and the VER’I'ICAL
GAIN control of the test scope is adjusted to o}-
tain a l-inch peak-to-peak pattern on the SCreen
The magnitude of the unknown signal voltage ma‘
then be read directly from the chart. It should he
understood that this calibration holds good only
over the audio-frequency band and also that these
measurements may vary by 10 or 15 percent.

Njpe



INPUT VOLTAGE TO VERTICAL AMPLIFIER
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. = PEAK DEFLECTION UPON SCREEN, =
6. = 1=~ The Dumont curve as shown applies to attenuation con- et
\ trol set at 1:1, To lower Dumont sensitivity to equ-
: 3 al the RCA unit, set Dumont attenuation control to
3 10:1; then inpu‘b voltage values for Dumont curve are
E=mEr 2 nmlt.‘..pliod 10 times, which is approximately egual to
= x RCA curve as shown.
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Fignre 21, Voltage calibration chart of RCA and Du Mont
oscilloscopes.
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Section VII. SPECIAL TEST EQUIPMENT

28. Test Unit 1-99

a. DEscripTION. Test Unit 1-99 is a heavy iron
box containing a 1-uf capacitor and several high-
wattage resistors. The test box is used to step
down the high voltage, when making a check on
the waveform and pulse width at the keyer out-
put. This test unit is used on only the earlier
models. of keyers for Radio Sets SCR-270-(*)
and SCR-271-(*). Later models have a keyer
pulse output jack, to which the test oscilloscope is
connected directly.

b. Ust oF Test UNIT 1-99.
keyer, rectifier, and transmitter.

(2) Remove the side panel of the keyer to gain
access to the output terminal.

(3) Short out the panel interlock by connecting
a jumper across the interlock switch.

(4) Discharge the output capacitor, using a
capacitor-shorting tool.

(5) Disconnect the transmitter-grid lead from
the keyer output terminal.

(6) Tape the loose transmitter-grid lead before
proceeding further.

(7) Connect the ground lead from Test Unit
[-99 to a good ground on keying unit. If a good
ground is not made, the test unit and all asso-
ciated equipment is at a high potential above
ground and contact may cause DEATH,

(8) Connect the high-voltage lead from test
unit to the keyer output terminal.

(9) The braided-cable lead from test unit is
now connected to the vertical deflecting plates of
test Oscilloscope I-134-A.

(10) Set the vertical deflection-plate control to
TERMINALS if using the Du Mont oscilloscope,
or to AMPLIFIER OFF if using an RCA oscillo-
scope.

(11) Plug the power cotd of the test oscillo-

scope into the a-c convenience outlet on the side
of the keyer unit.

(12) Turn on the test scope.

(13) Turn on transmitter and keyer.

(14) Turn the synchronization selector on
keyer front panel to the INTernal SINE posi-
tion.

(15) Set the sweep frequency of the test scope
to a reading which produces a single square wave
on the oscilloscope screen.

(16) Adjust keying voltage to 4,400 volts.

(17) Normal output of the keyer will produce

(1) Shut-down
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a single, narrow, square-wave pattern about 1 inch
high on the oscilloscope screen.

(18) When removing test equipment, first turn
off the keyer. Then short the keyer high-voltage
lead to ground. This is to remove any charge
remaining in the output capacitor. .

29. Resistor Unit RS-280

Resistor Unit RS-280 is a 500-ohm, 20-watt, wire-
wound resistor, which is used when measuring the
amount of synchronizing voltage delivered by the
oscilloscope component. It is used to simulate
the load of the keyer while making the test. The
two connections on one end of Cord CD-627 are
connected across the resistor, and the other end of
the cord is plugged into the output jack on the
oscilloscope component.  Analyzer I-153-A i
also connected across the resi_stor. Appmximately
36 volts alternating current is normal output,

30. Resistor Panel BD-109

Resistor Panel BD-109 is a 200,000-ohm poten.
tiometer equipped with binding posts. When the
receiver is being tested or aligned on a test bench,
Resistor Panel BD-109 is used as a sensitivity cop.
trol, as the regular control is a part of the oscillo-
scope component,

31. Test Set I-149-A (fig. 22)

4. Use. Test Set I-149-A is a field strength
meter, designed to measure the relative transmit-
ted field strength of the radio set. Essentially,
the instrument is a half-wave diode rectifier which
rectifies the r-f voltage and indicates the rectified
current on a d-c microammeter.

b. INSTALLATION AND OPERATION.
stall each dipole in its proper position.

(2) Place the instrument 400 to 500 feet away
from the antenna and about 10 to 20 feet above
the ground. The position should be unobstructed
by trees, buildings, or metallic structures.

(3) In normal operating position the dipoles
should be parallel to the dipoles of the antenna.

(4) The sensitivity switch should be set at the
least sensitive position. If it reads less than 25
microamperes, it may be changed to the more sen-
sitive range. Once the field strength meter is set
up and adjusted, it should not be disturbed during
the test. When not in use, the switch should be
turned to OFF to avoid drain on the battery.

(5) The field strength meter may be used to

(1) In-
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Figure 22. Functional diagram showing use of field
strength meter.

make a horizontal antenna pattern. For this pur-
pose the antenna is pointed directly at the field
strength meter. Obtain a maximum reading on
the meter and record it. Then rotate the antenna,
recording readings on the meter at intervals of
5° in azimuth.

Note. The field strength meter is not intended for use in
tuning or adjusting an antenna array.

32, Test Set I-148-A

a. FUNcTION. Test Set I-148-A is a standing-
wave indicator. It is used to measure the standing-
wave ratio of the r-f voltage along a nonresonant
transmission line. It may also be used to check
the balance to ground of a parallel two-wire,
open, nonresonant transmission line. The instru-
ment consists of a parallel-resonant circuit tuned
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Fignre 23. Test Set 1-148-A, standing-wave indicator.

to the frequency of the transmission line, and

capacitively coupled to the transmission line.
NOTE, This test set should not be used on resonant trans-

mission lines, because the high r-f voltages present on a resonant

line are likely to damage the meter, Furthermore, the standing-

wave ratio on a resonant line gives little indication of the
proper adjustment of the line.

b. CoNTROLS (fig. 23). A knob on the side
of the instrument is used to tune the parallel-
resonant circuit to the frequency of the transmis-
sion line. A thumbscrew on the top of the instru-
ment is used to adjust the capacity coupling to the
line. Adjustment is necessary to obtain a suitable
meter reading.

¢. MEASURING THE STANDING-WAVE RATIO.
(1) Place the insulated probe of the test set at
a convenient point on the transmission line. Be
certain that the instrument is held at an exact
right angle to the transmission line, and that this
position is maintained during all successive read-
ings. Furthermore, the instrument should be
grasped with the same degree of firmness through-
out the series of measurements.
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(2) Adjust the thumbscrew to obtain a con-
ont meter reading. _
verzlfl)ltAdjust the tuning knob for a maximum

reading. . :
me(tiimw: gDo not permit the meter pointer to

yo off scale. h '

8 (4) Slowly slide the probe .;long the trans
mission line until the point whe_rc maximum meter
reading obtainable is determined. Record the

maximum reading.

1t may he necessary to adjust the thumbscrew again

DR he pointer from moving off scale,

to prevent t

(5) Move the instrument down the line untj|
the position ofbmmlmum l'eadmg is Obtﬂined‘
Record this reading.

(6) Maximum reading represents
r-f voltage; minimum _readmg represents ol
-f voltage. Tl_le ra§t0 of the minimum ¢ s
maximum readings, 10 ])c:‘rcent: is defined g o
standing-wave ratio. A stand!lfg—w;}ve Patio, oo
rween 60 percent and 100 percent is considereq

SHr]Sfachgirl{rNG ST
< \I};Lsm-'e the standing-wave ratio
thle) pt)ints of maximumlzmct] .‘T:::il:lum -f voitage
cach conductor of. t.?e WO-WIfe para]e) i
on [f the transmissiof line is '?alance e
‘ (3)1 _wave ratios should !}e within 1¢ Pf-‘rcene
br;[;lﬂ[fother* and the maximum and mi“imms
0 C

oltage points should correspond within 2 incheg
VOIiLe lr

of each other.

max irn um

BALAN(};[{
and loCate

33. Test Cord CD-666 |

Test Cord CD-666 is 2 twisted-pair, L'ubber_COere
cable, 15 feet long, with Hubbell Plugs_uﬂ o
end. One end is used to connect to the OSCIHOSCOPE
component, the other end to an a-c outlet S
the oscilloscope 1s out on the tu}h!e for test o
repair. It is also _used to transmit power tq be
receiver when it is on the bench for testing op
alignment.

34. Test Cord CD-627

Test Cord CD-627 is a single conductor, shielded
and rubber-covered, 10 feet long with a Plug P~
55 at one end and two spade lugs at the other end.
This cord is used to connect the jackets on the
receiver or oscilloscope components to any of the
test instruments. Two Test Cords CD-627 are
furnished with Test Equipment RC-70-A,



35. Test Cord CD-719

Test Cord CD-719 is a single-conductor, shielded-
braid, rubber-covered cable, 6 feet long. It has
one alligator clip and one pee-wee clip at one
end, and two spade lugs at the other end. It is
used as a test cord when making signal-tracing or
signal-substitution tests on the various compo-
nents. It should always be used in place of the
test probe furnished with the test Oscilloscope

I-134-A.

36. Test Cable CD-710

Test Cable CD-710 is four-strand, rubber-covered
cahle, 10 inches long. It has an adapter plug con-
sisting of four banana jacks at one end, and an
adapter plug consisting of four banana plugs at the
other end. It is used in the check of the horizontal-
sweep chassis of the oscilloscope component, when
this chassis is removed from the component.

37. Tuning Wand

The tuning wand is a flexible rod with one end
of loaded brass, the other end of loaded-core steel.
It is used in alignment of the r-f stages of the
receiver. The wand is used in testing the amount
of inductance in the first and second r-f coils and
the oscillator coil. Optimum adjustment is indi-
cated when insertion of either end of the tuning

wand will cause a decrease of amplitude in the
sine wave on the test oscilloscope screen. If the
sine wave increases when the brass end is inserted,
the inductance of the coil should be decreased by
slightly separating the turns of the coil. If the
sine wave increases when the iron end is inserted,
the inductance should be increased by compressing
slightly the turns of the coil.

38. Capacitor-Shorting Tool

a. The capacitor-shorting tool is not supplied
with the unit and must be made by the radar
repairman. It is used to short-circuit high-voltage
charges remaining in capacitors after the power
is turned off.

b. To make a capacitor-shorting tool, cut
wooden stick about 30 inches long. Shellac the
stick to keep out moisture. Cut an 8-inch length
of metal rod, not less than 1/-inch outside di-
ameter. Dipole tubing is preferable. Drill a hole

through the center of the tubing and attach it at

right angles to the stick with a wood screw.
Thoroughly insulate the handle of the st_lck by
winding two layers of friction tape around it.

¢. When shorting a capacitor, lay the tubing
from one terminal of the capacitor to the other,
touching the ground terminal first and then the

high-voltage terminal.
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CHAPTER 3

NORMAL SET, START-STOP PROCEDURE

Section 1. PRELIMINARY ADJUSTMENTS

39. Introduction

a. This section describes in detail the step-by-
step procedure required to start and stop the units
referred to in this manual. Since each step is
directly related to the preceding and following
steps, the order of procedure should not be
changed. If the set is in normal operating condi-
tion, the unit should be on the air when the final
step of the start sequence has been completed.

b. Each step in this procedure consists of a
specific action or a series of related actions. Each

- of these actions should produce certain definite

results in a normal set, many of which can be seen
or heard as in the case of panel lamps, meter
readings, switches, relays, etc. In some cases, the
result of an action cannot be checked by immediate
visual or audible means. An abnormal condition
present in one step ‘will, however, often affect
the results of the action in the following step and
can thus be detected in short order.

¢. To simplify trouble shooting, each step in
the start procedure is described on the basis of the
action taken and the normal visual, audible, and
electrical results of the action. In cach step, the
particular component and parts are listed. If an
abnormal condition becomes evident, the trouble
shooter should note the component, part, and part
number affected and then refer to chapter 4 for
the probable causes and remedy of the defect.
For example, if in Step 4 of the Start Procedure,

the red light 6-1 on the transmitter panel does
not glow when the transmitter circuit breaker is
thrown to the ON position, the trouble shooter
should see paragraph 79. There he will find the
probable causes for the abnormal condition and
the methods to be used for locating and repairing
the defect. By following this system throughout

the start procedure, any defects detected can be
remedied before they cause setious dam
the set.

40. Procedure

The following preliminary starting adjustments
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age to

are to be made before starting the radio set fo'r_the
first time after installation or change of location,
or if the set has been shut down for a period of
time.

a. GENERAL. (1) All controls checked
throughout their range of movement for any
mechanical defect. ; o

(2) Entrance switch in operating van in OFF
position.,

| or Pane
Note. On fixed stations, entrance switch on Power Pancl
BD-99 in OFF position.

b. COMPONENTS. (1) Keyer unit. (2)
CIRCUIT BREAKER to OFF position.

(b) BLOWER toggle switch to OFF position
if ambient temperature is below 50°.

(c) KEYING SUPPLY VOLTAGE CON-
TROL completely counterclockwise to zero. posi-
tion.

(4) BIAS VOLTAGE CONTROL completely

Wi imum position.
do(ci’\;w;eUthEa}{‘l{?}uD'I'll-I control fully counter-
lockwi arrow pulse). : 4
L O(Lf)wgi’g\?glliﬁ(%NIZ)ATIO‘N SELEC‘FOR
switch set to the center position (EXTernal
SHZ%)) : Receiver. 'Toggle switch in OFF position.

(3) Oscilloscope. All four controls fully
counterclockwise.

(4) Transmitter.
OFF position. J o

(b)POFilament voltage control in zero position
(completely counterclocL:w1se). .

(5) Rectifier. (&) Control lock
switch in OFF position (key removed). .

(4) MAIN LINE circuit breaker in OFF posi-
tion. -

(¢) OUTPUT VOLTAGE CONTROL com-

letely counterclockwise. ‘
: (d)y FILAMENT VOLTAGE CONTROL
completely counterclockwise.

(6) Antenna position control.
CONTROL rheostat at zero. _

(6) Selector switch in the ANTENNA 1 posi-

(¢) A-c power switch in

and key

() RATE



tion (on units using Control Unit BC-1012-A).

(¢) RATE CONTROL Switch SW-197 in the
HAND position.

(4) AUTOMATIC SWEEP Switch SW-184
in the OFF position.

(¢) Toggle Switch SW-197 in the MANUAL
AND RATE position.

(f) CONTROL SYSTEM Switch SW-198 in
the SINGLE position.

(g) Rate control levers to the right-hand posi-
tion,

(7) Le Roi power plant. (a) Commercial
entrance switch on wall of van to OFF position.

() On Le Roi power panel: Circuit breaker in
OFF position and field rheostat in the counter-
clockwise position. Any other position of this
control does not allow Silverstat enough move-
ment to compensate for loads.

(¢) Check gasoline supply. Gravity tank full
(20 gallons). Supply on hand should be sufficient
for 24-hour operation (approximately 75 gallons).

(4) Sediment bowl on gasoline engine should
be free of sediment and water. If necessary, clean
out before starting engine. )

2) Oil level in crank case should not be over
14 inch below full mark.

(f) Fill grease cup on water pump with hard

grease and screw until back pressure is felt.
Check condition of fan belt and tension.

One inch of play is maximum.

(h) Water level in radiator of Le Roi engine
should be not lower than 2 inches below the top.

(8) Water cooling unit. (a) Water level
should be not lower than 2 inches below the top.

(b) Check water pump packing gland for
leakage.

(¢) Valves must be open (turned counterclock-
wise).

¢. ANTENNA SYSTEM.
tions to all units secure.

(2) Ground stakes firmly imbedded in the
ground, and ground wire connections to same
secure.

(3) Antenna guy cables removed from the
ground anchors.

(4) All cables properly and carefully arranged
on the turntable.
- (5) Antenna mount turntable level.

(6) Antenna elements correctly aligned and
free from broken tubing, missing or broken insu-
lators, loose joints, and loose connections.

(1) Ground connec-

51




MANIFOLD

PR

 RESE

=

Figure 24. Le Roi gasoline engine.
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Section Il. START-STOP PROCEDURE

STEEA1. ‘

41. Start Power Unit, PE-74

Caution: The circuit breaker on the generator
power panel must be in the OFF position before
starting the engine.

4. ACTION. (1)..Open valve to gasoline tank.

(2) Twrn ignition on. Move the throttle lever
down about 14 inch to the start position.

¥ LINE VOLTMETER

Fignre 25,

(3) Pull out choke. 1f the engine temperature
is below 70°, pull out the control marked CHOKE
to about 1 inch. After the engine turns over a few
times, return the choke to the normal position.

(4) Use start button. Pull the control marked
START and hold the control out. Release the
control after the engine fires. If engine does not
fire after continued holding of the start control
for 30 seconds, release the control. Wait for 30
seconds and repeat the procedure.

(5) Set throttle. When the engine is running
smoothly, bring throttle down to RUN position.

R A Y X R

[
L]
]
L]
L]

17131522

Power panel of Power Unit PE-74,

showing controls
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b. NORMAL RESULTS OF ACTION.
ble. (a) Engine fan turning.

(b) Generator armature turning.

(¢) Instrument-panel meters indicating.

(2) Audible. Engine noise.

(3) Electrical. The generator is supplying
power to the panel.

(1) Visi-

STEP 2.

42. Adjust Controls On Generator Power
Panel (fig. 25)

Caution: The field rheostat must be in the full
counterclockwise position.
d. ACTION. (1) Adjust phase voltages. Set

@ _— DE.ION LINESTARTER

ISR 4N POWER SWITCH

LIGHT SWITCH e e MAIN-LINE FUSE COMPARTMENT

CONVERTI-FUSES

LOWER-SECTION PANEL

TL31 524

Figure 26. Power Panel BD-111.
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the control marked VOLTMETER to select any
one of the three phases. The voltmeter, directly
above the switch, will indicate the voltage on that
phase. Adjust the voltage regulator marked
SILVERSTAT so that the meter reads 120 volts
on phase 1. Set the phase-selector switch to the
other two positions and check to see that each will
give a reading of 120 volts on the voltmeter.

(2) Circuit breaker On. 'Throw the circuit
breaker on the generator power panel to the ON
position.

b, NoRMAL RESULTS OF ACTION.
ble. Circuit breaker is heard closing.

(2) Electrical. Power is supplied to:

() The entrance switch in the operating van.

(£) The main-line circuit breaker on the rec-
tifier unit.

(¢) The ceiling light switches.

Note. In fixed stations, power is supplied to the main
power switch on Panel BD-99 or BD-111 (fig. 26).

(] ) Andi-

STEP 3.

43. Throw Operating Van Entrance Switch
On

@, ACTION. Throw the operating van entrance
switch to the ON position. This switch is located
on the end wall of the operating van over the
plotting table. '

Note. In fixed stations, close the mai / itch on
Panel B[).()S! s BD_lll’ b 1€ mMain power swi

b. NOoRMAL ResuLts oF Action. (1) Visi
ble. (4) White lamp 43-4 on the keying unit,
labeled HEATER ON, lights.

(£) In fixed stations, the three meters at top
of Panel BD-99 will each indicate approximately
208 volts.

(2) A;frfi!)fe. Entrance switch is heard closing.

(3) Electrical (fig. 27). (4) Heating elements
32-1 and 32-2 in the keyer are energized.

(b) Heating elements 5-1 and 5-2 in the trans-
mutter are energized when the individual switches
at their sockets are closed.

(¢) _The heating element 15-1 in the oscillo-
scope is energized.
~ (4) The heating element 25-1 in the receiver
is energized.

(e) Power is supplied to the azimuth motors
switch. .

(f) In fixed stations, power is supplied to the
main circuit breaker on Rectifier RA-G0-A.
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Figure 27. Keyer BC—758-4, relay circuit, entrance switch ON.
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Figure 28. Transmitter BC-785-A, showing controls,



ble. (a) Red light 6-1, labeled A-C POWER,

o | lights.
STEP 4 L= ; LM
i (b) Light 5-1 back of the water flow indicator
on the water cooler lights.
) | . (¢) Panel light 5-2 on the water cooler lights.
44. Tohro:‘v T;t;nsmltter Main Power Switch (4) Red jewel light 1 above the high pres-
n (fig. 28) suretrol switch on the water cooler lights.

(e) Streamers on blower fans 19, 20, and 21
in the transmitter can be seen moving when ob-
served through the viewing windows on the side

(1) Visi- of the unit.

4. ActioN, Throw transmitter circuit breaker
12, labeled MAIN POWER SWITCH, to the ON
position.

b. NoRMAL RESULTS OF ACTION.

PILOT ____ s STARTING
LIGHT ® " BUTTON
TEMPERA‘I‘URE ._..’-"'_""\ -' | e |
) el | | | WATER LEVEL
INDICATOR w | I, INDICATOR
HIGH PRESSURE LOW PRESSURE
CONTROL.

GONTROL

WATER PRESSURE
INDICATOR

. WATER FLOW
INDICATOR

TL-31805

Figure 29. Water Cooler RU~4~A, showing controls.
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(2) Audible. (a) Relay 7 can be heard clos-
ing.
g(b) Blower and exhaust fans 19, 20, and 21
can be heard.

(3) Electrical. (a) The circuit to heating ele-
ments 5-1 and 5-2 in the transmitter unit is
opened.

(&) Power is supplied to the water cooler.

(¢) Relay 7 is energized. Heater contacts are
Open.

STEP 5.

~ 45. Press Starting Button On Low Pressure-

trol 6 in Water Cooler (fig. 29)

4. ACTION. Press the button on the top of the
low pressuretrol switch 6.

b. METER READINGS. (1) Pressure gauge. Ap-
proximately 8 pounds.

(2) Generator power panel. Line voltage:
phase 1, phase 2, and phase 3: 118 volts (= 2
volts).

¢. NORMAL RESULTS OF ACTION. (1) Visi-
ble. () Red jewel light 2 above the lower pres-
suretrol switch glows. :

() Flapper valve in the water flow indicator
opens.

(c) Pressure gauge reading (see subpar. b
above).

(2) Audible. Pump and fan motor 4 are
heard.

(3) Electrical. (a) Transmitter relay 9 is
energized.
(6) Power is applied to filament switch 13 on

the transmitter unit through the closed contact of
relay 9.

STEP 6.

46. Press Transmitter Filament Button 13 On

Cantion: The filament control must be in the
full counterclockwise position.

4. ACTION. Press the black button marked
START on the filament switch 13.

b. NorMAL RESULTS OF ActioN., (1) Visi-
ble. Red jewel light'6-2 above the button glows.

(2) Audible. Relay 8 is heard closing.

3) Electrical. (a) Relay 8 is energized.

(&) The circuit to the filament autotransformer

18 is closed through contacts of relay 8.
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‘ STEP 7.

47. Adjust Transmitter Filament Transtat 18

a. AcTIoN. Increase the filament current very
slowly at a constant speed between stops by turn-
ing the filament current control on the front of
the transmitter. The filament current will be indi-
cated on meter 22 directly above the filament
current control.

(1) Very slowly bring the current up to 50
amperes.

(2) When the meter reads a constant current
of 50 amperes, gradually increase the current in
10-ampere steps with 15-second intervals between
steps until 90 amperes is obtained.

(3) Wait 5 minutes.

Q

SWITC!

¥

SENSITIVITY
N-OFF H
\

Figure 30. Oscilloscope BC-403-C, showing controls.




(4) Contmnue in 10-ampere steps every 15 sec-
onds until 170 amperes is obtained.

Not1E. In locations where temperature ranges are from —10°
to 40°, take from 20 to 30 minutes total time between zero and
170 amperes. In tropical locations, the total time necessary is
about 10 minutes.

b. METER READINGS, GENERATOR POWER
PANEL. (Transmitter filament current 22: 170
amperes. )

(1) Line voltage. Phase 1, phase 2, and phase
3: 118 volts (= 2 volts).

(2) Line current. Phase 3: 20 amperes.

¢. NoRMAL RESULTS OF ACTION. (1) Visr
ble. (4) When the transmitter filament current
reaches a value of 150 amperes, the amber light on
the keyer unit, labeled TRANSMITTER READY,
will glow.

b) Meter readings, & above.

gz) Audible. When the transmitter filament
current reaches a value of approximately 150 am-

eres, relay 10 in the transmitter is heard closing.

(3) Electrical. (a) Power is applied to the
filaments of the transmitter tubes.

(6) Transmitter relay 10 and keyer relay 48
are energized. Relay contacts are now closed.

STEP 8.

48. Turn Oscilloscope Power Switch 60-1 On
(fig. 30)
4. ActioN., Turn the control 51-1 labeled
SEN. clockwise until the power switch snaps on.

Note. In fixed stations, adjust the variac on Power Panel
BD-99 so that the voltmeter (located to the right of the variac)

reads 120 volts.

4. NORMAL RESULTS OF ACTION. (1) Visi-
ble. Dial light 58-1 on the range indicator will
glow. b
(2) Aundible. (2) Within about 30 seconds
after the power switch 60-1 is closed, the thermal
time-delay relay 54 is heard closing.

b) After the time-delay relay closes, blower
motor 55—1 will be heard operating.

(3) Electrical. (a) The circuit to heating
element 15-1 is opened.

b) Power is applied to the low-voltage trans-
formers 46-1 and 46-2.

¢) Power is applied to the thermal unit of
relay 54-1.

(4) When the time-delay relay 54-1 closes,
power is applied to the high-voltage transformer
47-1 and relay coil 55-1.

(e) Blower motor relay 55-1 is energized. Re-
lay contacts are now closed. Power is supplied to
the blower motor.

STEP 9.

49. Adjust Oscilloscope Intensity Control 21

4. ACTION. Turn control 21, labeled INT.,
clockwise until a baseline appears on the oscillo-
scope screen.

b. NORMAL RESULTS OF ACTION. (1) Vis-
ible. Screen indication.

(2) Electrical. Bias is adjusted on the con-
trol grid of the cathode-ray tube.

STEP 10.

50. Adjust Oscilloscope Vertical Positioning
Control 52-1

a. ActioN. Turn control 52-1, labeled VERT.
POS., counterclockwise to set the baseline in the
center of the screen.

5. NoRMAL RESULTS OF ACTION. (1) Vis-
tble. Baseline moves in a vertical direction on
the oscilloscope screen.

(2) Electrical. A positioning voltage is ap-
plied to the vertical deflection plates of the cath-
ode-ray fube.

STEP 17,

51. Adjust Oscilloscope Focus Control 52-2
a. ACTION. Adjust control 52-2, labeled
FOCUS, until a clear-cut baseline is obtained.
4. NORMAL RESULTS OF ACTION. (1) Vis-

" ible. Oscilloscope trace is focused.

(2) Electrical. Focusing voltage is applied to
the focusing electrode in the cathode-ray tube.

STEPR:12: ‘

52. Readjust Oscillator Intensity Control 21
a. AcTION. Readjust intensity control 21
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Figure 31, Keyer BC-758-A, showing controls,
(Step 10) to obtain proper brilliance for the
trace. STEP 13.
b. METER READINGS ON GENERATOR POWER
PANEL. (1) Line voltage. Phase 1, 2, and 3:

118 volts (== 2 volts). 53. Press Keyer Main Power Switch 51-1 On
(2) Line current. Phase 1: zero; phase 2: 5 (fig. 31)
amperes; phase 3: 20 amperes. a. ACTION. Press the black button labeled

60
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Figure 32. Keyer BC—758-A, relay circuit, main power switch ON.
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Keyer BC—758-A, relay circuit, circuit breaker ON.



START on the main power switch of the keyer.
b. NORMAL RESULTS OF ACTION. (1) Vis-
ible. White light 43—4 on the keyer, labeled
HEATER ON, stops glowing.
(2) Awndible. Relays 46 and 49 are heard.
(3) Electrical (fig. 32). (a) The circuit to
heating elements 32-1 and 32-2 is opened by

relay 49.
(b) Power is supplied up to the circuit breaker

54.
~ (¢) Keyer relay 49 is energized. Relay con-

tacts are now open.
(4) Keyer relay 46 is energized. Relay con-

tacts are now closed.

STEP 14.

54. Throw Keyer Circuit Breaker 54 On
4. ActioN. Throw the switch labeled CIR-

CUIT BREAKER 54 to the ON position.
b. NORMAL RESULTS OF ACTION. (1) Vis-
ible. (a) Green light 43-1, labeled MAIN

POWER ON, glows.
(4) Blue light 435, labeled BLOWER, will

glow if toggle switch 52 below the light is in

the ON position.
2) Audible. (&) Blower motor 41 is heard.

b) Within about 30 seconds, the time-delay
relay 45 is heard. .

(3) Electrical (fig. 33.) (a) Power is sup-
plied to the low-voltage power supply transformer

61,
b)Y Power is supplied to the filament trans-
formers 60-1, 60-2, and 60-3 for the high-

voltage power supply.
¢) Power is supplied to the filament trans-
formers 58 and 59 for the 405TH tubes.

(4) Time relay 45 is energized. Relay contact

is now closed.
STEP 15.

55, Press Keyer High Voltage Switch 51-2 On

Cantion: Keyer keying-supply voltage co_n_troI
must be in extreme counterclockwise position.
Keyer BIAS VOLTAGE control must be in ex-

treme clockwise position. .
4 AcTION. Press the black button labeled

START on the HIGH VOLTAGE switch 51-2.

6. NORMAL RESULTS OF ACTION. (1) Vis-
ible. Red light 43-2, labeled KEYING VOLT-
AGE ON, will glow.

(2) Audible. Relay 47 is heard.

(3) Electricdl (fig. 34). (a) Power is sup-
plied to autotransformer 63.

(4) The rectifier interlock is closed.

(¢) Relay 47 is energized. Relay contacts are

now closed.
STEP 16. ’

56. Adjust Keying Supply Voltage Control 63
a. ACTION. Turn the control labeled KEY-
ING SUPPLY VOLTAGE CONTROL (63)
slowly clockwise until voltmeter 442, labeled
KEYING SUPPLY VOLTAGE, indicates 5,000
volts.
b. METER READINGS. (1) Keying supply volt-
meter, 5,000 volts.
(2) Bias voltmeter. 5,000 volts.
(3) Generator power panel. (a) Line Volt-

. age. Phase 1, phase 2, and phase 3: 118 volts

(=% 2 volts).

() Line Current. Phase 2 and phase 3: ap-
proximately 20 amperes.

c. NoRMAL ResuLts oF Action. (1) Vis
ible. Meter readings, b above.

(2) Electrical. (a) Autotransformer 63, ad-
justed by this control, supplies the high-voltage
power supply transformer 62 with power.

(£) From the rectifier filter, the rectified high
voltage is applied to the 450TH tubes, voltmeters,
and output circuit to the transmitter oscillator

grids.
STEP' 17. ‘

57. Throw Rectifier Main Line Switch 38 On
(fig. 35)

Caution: Check to see that the OUTPUT
VOLTAGE (27) and FILAMENT VOLTAGE
(8) CONTROLS are set to the full counterclock-
wise position.

a. ACTION. Throw the circuit breaker 38,
labeled MAIN LINE, on the rectifier unit, to

the ON position.
b. METER READING. Rectifier line voltmeter

33: 118 volts (% 2 volts).
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HMIGH VOLTAGE ON START BUTTON DEPRESSED. SWITCH 51-2
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Figure 34. Keyer BC—758-A, relay circuit, bigh voltage switch ON.
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¢. NORMAL RESULTS OF ACTION. (1) Visible.
(4) Green light 17, labeled LINE VOLTAGE
ON, will light.

(6) Amber light 16, labeled HIGH VOLT-
AGE OFF, will light. .

(¢) Panel lamps 13-1, 13-2, and 13-3 will
light when the panel lamp switches 19-1 and 19-2
are closed.

(4) Meter readings, b above.

' (2) Audible. Circuit breaker 38 is heard clos-
ing.

(3) Electrical. The heating elements 17-1,
17-2, 17-3, and 17-4 will operate when switch
19-3, labeled HEATER, is closed. This switch

~ should be in the OFF position when set is in op-

eration.,

STEP 18.

58. Turn Rectifier Control Lock 18 On
4. AcTioN. Insert the key in the lock labeled
CONTROL LOCK (18), and turn clockwise.

b. NORMAL RESULTS OF AcCTION, ELECTRICAL.

(1) An interlock circuit within the rectifier is
completed,

(2) Power is supplied to control switch 22.

STEP 19.

59. Press Rectifier Control Switch 22 On

Cantion: ‘The controls labeled ©O
UTPUT
gglﬂ%ﬁgli CONTROL (27) and FILAMENT
E CQNTROL (8) must be in the full
counterclockwise position.

is set for LOCAL, the button can be pressed on the rectifier

panel. If the selector is set for REMOTE
pressed at the operator's position. uSiston pust be

a. ACTION. Press the button labeled START
on the rectifier control switch 22.

5. NORMAL RESULTS OF AcTION. (1) Vis-
thle.  (a) When operating on REMOTE, the
red light above the start-stop switch on the remote
control box will glow.
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(6) Amber light 16, labeled HIGH VOLT~

AGE OFF, on the rectifier will stop glowing.

(¢) Red light 15, labeled HIGH VOLTAGR
ON, on the rectifier will glow.

(4) Hour meter 32, labeled FILAMENT
HOURS, will begin operating.

(2) Audible. (a) Relay 36 will be heard.

(4) Blower motor 39 can be heard.

(3) Electrical. (a) The ground across the
high-voltage output is removed through open cops
tacts at the main contactor 36.

(4) Power is supplied to filament voltage cons
trol 3.

(¢) Power is supplied to autotransformer 27
which controls the applied voltage to transformer
25.

STEP 20.

60. Adijust Rectifier Filament Voltage Cons
trol 8

4. Action. Turn control 8, labeled FILA~
MENT VOLTAGE CONTROL, slowly clockwise
until pointer on filament voltage meter 32 is at
the red mark. _

b. Meter REaDINGS. (1) Rectifier. () Rjl
ament Voltage. Pointer at red line.

(b)) Rectifier Line Voltage. 118 volts (== 2
volts).

(¢) Rectifier Line Current. 12 amperes.

(2) Generator power panel. (a) Line Volfs =S

age. Phase 1, phase 2, and phase 3: 118 volts
(= 2 volts).

(b) Line Current. Phase 1: 12 amperes; phase
2 and phase 3: 20 amperes.

¢. NoRMAL RESULTS OF ACTION.
ible. Meter readings, b above.

(2) Electrical. As control 8 is turned clock-
wise, more voltage is applied to the primary of
filament transformer 26. The secondary output
is applied to the filaments of the rectifier tubes.

(1) Viss

STEE 21.

61. Adjust Rectifier Output Voltage Control
27

a. ActioN. (1) Turn the OUTPUT VOLT-
AGE CONTROL (27) slowly clockwise until a
voltage of 10,000 volts is indicated on the output
voltage meter.



Caution: Wait 5 minutes.

(2) Raise the output voltage slowly to 15,000
volts.

Cauntion: Wait 2 minutes before starting the next
step. ;
b, METER READINGS. (1) D-¢c output wvolt-
meter. 15,000 volts.

2) Rectifier line current. 18 amperes.

(3) Line voltage. Phase 1, phase 2, and phase
3: 118 volts (&= 2 volts).

(4) Line current. Phase 1: 18 amperes; phase
2 and phase 3: 20 amperes.

¢. NoRMAL RESULTS OF ACTION.
ble. Meter readings, & above.

(2) Electrical. As the control is turned, the
output voltage from autotransformer 27 is ap-
plied to high-voltage transformer 25. The second-
ary output is applied to the plates of the rectifier

STEP 22. { '

62. Adjust Keyer Bias Control 39

Cantion: Check toggle switch 27-1 on the re-
ceiver. It must be in the OFF position before
any adjustments are made with the bias control.

4. ActionN. Turn control 39, labeled BIAS
VOLTAGE CONTROL, on the keyer slowly
counterclockwise.  Watch meter 23, labeled
PLATE MILLIAMMETER, at the back of the
transmitter. Turn the bias control until the proper
operating current is indicated on the meter (165—
200 milliamperes).

b, METER READINGS. (1) Transmitter plate
milliammeter. 165-200 milliamperes.

(2) Keyer supply voltage. 5,000 volts.

(3) Keyer bias meter. Approxunately 3,800
volts.

(4) Rectifier output current meter. 165-200
milliamperes.

(5) Rectifier high voltage. 15,000 ‘volts,

(6) Rectifier line current. Approximately 50

amperes.
(7) Rectifier line voltage. 117 volts (=2

volts).
(8) Rectifier filament voltage. Pointer at red
line.

(9) Rectifier hour meter. ‘Timing.

10) Generator power panel.

@) Line Voltage. Phases 1, 2, and 3: 118

volts (== 2 volts). ‘
() Line Current. Phase 1: approximately 50

amperes; phases 2 and 3: 20 amperes.

(1) Visi-

tubes.

¢. NoRMAL RESULTS OF AcTioN. (1) Vi
ble. (a) Meter readings, b above.
(&) Spark gap on transmission line operating.
(2) Audible. A steady 621—cycle note is heard
from the transmitter and keyer. '
(3) Electrical. When this control is adjusted,
the bias on the transmitter tube grids is reduced
to allow oscillation to take place. The spark

gaps should be arcing.

‘ STER 25.

63. Throw Receiver Toggle Switch 27-1 On

Caution: Never turn on the receiver if the spark
8ap is not operating. If at any time the spark gap
stops operating, turn the receiver off immediately.
Once the spark gap is operating, the receiver can
be returned to normal operation.

4. ACTION. Throw toggle switch 27-1, labeled
POWER ON, to the ON position.

b. NorMAL RESULTS OF ActioN. (1) Visi-
ble. Signal indication on oscilloscope screen.

(2) Awndible. Receiver switch 27-1 is heard
closing. |

(3) Electrical. (a)_The circuit to heating ele-
ment 25-1 is opened.

(4.) Power is supplied to the receiver unit.

STEP 24.

64. Start Antenna Position Control
MC-298-A or MC-298—B

a. ACTION,

i |_.\’0'l‘l£. Exn:-njne the center control unit to determine whether
it is Control Unit BC-1012-A or BC-1012-B. If it is Control
Unit BC-1012-A, only the right-hand control can be operated.

Place toggle Switch SW-194 (labeled TOWER
NO. 1) to the ON position (fig. 36).

6. NORMAL RESULTS oF AcTiON. (1) Visi-
ble. (2) Dial lamps will light if toggle switch
labeled DIAL LIGHT is in the ON position.

() Azimuth dials will rotate slightly.

(2) Audible. Induction motor of Motor Gen-
erator MG-21 is heard starting.

(3) Electrical. (a) Switch
actuated.

( b) Power is applied to the right-hand control
unit, .motor generator, synchroties, gyromotor, and
remaining switches.

SW-192-A s
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CONTROL UNIT BC- IOII'A
(SPARE)

Figure 36.

¢. ACTION. Turn rate control rheostat to the
desired position. If foot-controlled operation is
desired, RATE CONTROL Switch SW-197

should be placed in the FOOT position.  (See
fig. 37.) |
4. NoRMAL RESULTS OF ACTION. (1) Visi-

ble. Azimuth dials and antenna will rotate.

(2) Audible. Rate control motor and gears of
speed control will be operating.

(3) Electrical. (a) Voltage is applied to
armature of rate control motor.

(6) Synchro-generator begins rotation and elec-
trically transmits its angular variation to the syn-
chro-differential generator in the gyrostat.

68

l-"‘.

 OSCILLOSCOPE BG-403-C

CONTROL UNIT BC-1012-A

S

TL31071

Operating position, showing controls.

(¢) The Silverstat leaves are closed, shunting
out resistance in one leg of the Wheatstone bridge
and unbalancing the bridge. Current then flows
thlouz_,h the field of the d-c generator in a direc-
tion determined by the side of the bridge on which
the unbalance occurs. The number of Silverstat
leaves which are closed determine the unbalance
of the circuit and thereby the armature voltage of
the d-c generator and the speed of the drive motor.

(4) The drive motor produces rotation of the
turntable which is transmitted to the azimuth dial
by Synchro-Generator GN-49 (GN-48 on fixed
installations) and the synchro-motor. The drive
motor also rotates Synchro-Generator GN-47.

R
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(¢) Rotation of the turntable and drive motor
is transmitted electrically to the synchro-differen-
tial generator. As a result, the shaft position of
the synchro-differential generator corresponds to
the difference in electrical angle between the syn-
chro-generator in Control Unit BC-1011-A and
Synchro-Generator GN-47 on the trailer or on
the tower.

e. Action. (1) If automatic sector sweep is
desired, place the AUTOMATIC SWEEP Switch
SW-184 in the ON position.

Cantion: Power should be off while following
adjustments are made. :

(2) Set the arrow on the azimuth dial on the
midpoint of the chosen azimuth sector.

(3) Set the operating arms of the sector-sweep-
ing device at the extreme end of the sector to be
searched.

f. NorRMAL RESULT OF ACTION. Power is
available for operation of ratchet solenoid revers-
ing switch.

. ActioN. If manual control of the antenna
is desired, throw toggle Switch SW-194 to
MANUAL bposition.

h. NORMAL RESULTS OF ACTION. (1) Vist-
ble. Red indicator lamp alongside toggle switch
will go eff.

(2) Electrical.” Power is removed from the
rate control motor and associated circuits. Rota-

tion of antenna is controlled only by manual oper- -

ation of the hand position control on the vernier
dial.

7. METER READINGS, GENERATOR POWER
PANEL. (1) Line voltage. Phases 1, 2, and 3:
118 volts (= 2 volts).

Note. The line voltage of phase 1 will be slightly lower
than that of phase 2 and phase 3 because of _rhe qnbalanced
current load caused by the rectifier. This condition is normal.

2) Line current. Phase 1 should be approxi-
mately 55 amperes; phase 2 and phase 3 should be
a pproximate]y 25 amperes each.

STER 25, '

65. Adjustments Required in Later Models of
Antenna Control System
4. If Control Unit BC-1012-B is used, follow
the steps listed below to operate either the right-
hand or the left-hand Control Unit BC-1011-A:
1) Place the selector switch on Control Unit
BC-1012-B in the RIGHT position.

(2) Place Switch SW-198 on Control Unit
BC-1011-A in the SINGLE position.

(3) To transfer to the left-hand control unit,
throw the selector switch on Control Unit BC—
1012-B to the LEFT position.

(4) Place the SINGLE-DUAL Switch SW-198
on both Control Units BC-1011-A in the DUAL
position,

b. Later model sets may be supplied with Con-
trol Unit BC-1011-B which differs from Control
Unit BC-1011-A in the following respects (figs.
37 and 38):

(1) A CONTROL SYSTEM switch is pro-
vided for switching the spare control unit in or
out of operation. This switch eliminates the trans-
fer relay, Dunco type 58 XDX (mounted in Junc-
tion Box JB-61 at rear of operating equipment),
previously supplied with kits using Control Unit
BC-1011-A.

(2) The rate control ratio clutch (speed con-
trol) has been eliminated.

(3) The AZIMUTH COARSE dial and sector
limit pins have been located behind a window for
added protection.

(4) Illumination has been improved. Unnec-
sary lights previously located on the front panel
have been eliminated. The azimuth dial is indi-
rectly illuminated and a light-dimmer control is
provided.

NoTE. The operation, indexing, lubrication, and replace-
ment of Control Unit BC-1011-B is the same as that of
Control Unit BC-1011-A. The right toggle switch on Control
Unit BC-1012-B (located underneath the operating table) is
still used as the main on-off switch for the complete antenna
position control system. However, the left toggle switch is no
longer needed to switch from the control unit in use to the spare
control unit. This switching operation is performed as follows
(as§un1c th_ar _the control unit at the right of the operating
equipment is in use):

(a) At the start of the switching operation, the
CONTROL SYSTEM switch on the unit in use
is in the OPERATE position, and on the unit at
the left is in the TRANSFER position.

() Throw the CONTROL SYSTEM switch
on the unit at the right to STOP position.

(¢) Throw the CONTROL SYSTEM switch
on the unit at the left to OPERATE position.

(4) Throw the CONTROL SYSTEM switch
on the unit at the right to TRANSFER position.

(¢) The unit at the left is now connected for
use and the unit at the right is inoperative.

Cantion: Never place the CONTROL SYSTEM
switch on both units in the OPERATE position
at the same time.

¢. Antenna Control MC-391-A has been incor-
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RATE CONTROL

) RATIO CLUTCH
B OPERATING
SF: ARMS

SWITCH SwW-198

SWITCH SW-194
SWITCH SW-197

TL-3I804

Fignre 37. Control Unit BC-1011-A.

porated on later models of Radio Set SCR-270-  left leg of the operating table) in the PPI po-.

(*) in order to provide a constant rotation speed  sition.

of 5 revolutions per minute for use with a plan (2) Check to see that the interlock switch on

position indicator (PPI) oscilloscope. To rotate  the magnetic clutch used with Antenna Position

the antenna at this speed, the following procedure ~ Control MC-298-A is closed. The interlock switch

is used: on the magnetic clutch used with Control MC-
(1) Place the PPI-DIR Switch SW-213 (on the ~ 391-A must be in its operating position.
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GONTROL UNIT BC-1011-B

.....

TL30001 §

AZIMUTH DOOR OPEN

Figure 38. Control Unit BC-1011-B.

(3) If conventional operation with a maxi-
mum antenna rotation speed of 1 rpm is desired,
place the PPI-DIR switch SW-213 in the DIR
position. The following operations should take

lace in the order named:

(«) Time-delay relay SW-205 closes after a
10-second interval.

(%) When time-delay relay SW-205 closes,

power is supplied to relay SW-211 which operates
the magnetic clutch M-342 through switch
breaker SW/-212.

(¢) In order to bring the clutch into alignment,
it will be necessary to operate the hand position
control on the proper control unit in the operating
truck until the clutch engages.
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66. Stop Procedure

4. TURN RATE CONTROL RHEOSTAT TO ZERO.
Turn rate control rheostat on antenna position
control system to zero. Throw toggle switch
labeled TOWER NO. 1 on Control Unit BC-1012-
A to the OFF position.

b. THROW REecEIvER CoNTROL OFFE. Throw
the toggle switch labeled POWER to the OFF
position.

¢. SET KEYER Bras CoNTrOL ON FurL. Turn
the control labeled BIAS VOLTAGE CONTROL
on the keying unit slowly clockwise to the stop.

d. SET RECTIFIER OUTPUT VOLTAGE TO ZERO.
Turn the control labeled OUTPUT VOLTAGE
CONTROL slowly counterclockwise until com-
pletely off and the OUTPUT. VOLTAGE meter
reads zero volts. :

e. SET RECTIFIER FILAMENT VOLTAGE TO MINI-
MUM. Turn *he control labeled FILAMENT
VOLTAGE CONTROL slowly counterclockwise
until completely off. :

f. PrEss Rectirier ContrOL SwitcH OFF.
Press the button labeled STOP on the rectifier
CONTROL switch.

Caution: If the remote control switch is used

to shut down the rectifier, the operator must still
perform steps 4 and ¢ before the rectifier is shut
down.

g TURN Rectmirier CoNtrROL Lock OFF.
Turn the key in the lock labeled CONTROL
LOCK counterclockwise.

h. TURN OscILLOSCOPE INTENSITY CONTROL
COMPLETELY COUNTERCLOCKWISE.

7. TurN OsciLLoscort Powrr SwitcH OFF.
Turn the control labeled SEN. counterclockwise
until the power switch snaps “off”.

j. TURN KEYER SUPPLY VOLTAGE CONTROL TO
MINIMUM PositioN. Turn the control labeled
KEYING SUPPLY VOLTAGE CONTROL com-
pletely counterclockwise.

k. Press Keyer HicH Vorracs SwitcH OFF.
Press the red button labeled STOP on the HIGH
VOLTAGE switch.

/. THrRow Keyer Circurr Breaker OFF.
Throw the switch labeled CIRCUIT BREAKER
to the OFF position.

m. PrRESS KEYER MAIN Power SwitcH OFF.
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Press the red button labeled STOP on the MAIN
POWER switch of the keying unit. !

n. SET TRANSMITTER FILAMENT CONTROL TQ
MiNIMUM PosiTioN. Decrease the filament cut
rent very slowly at a constant speed between stepy
by turning the filament current control on thg
front of the transmitter. '

NoTE. In locations where temperature ranges are below 328

.F, take 20 minutes total time between 170 to 0 amperes. Iy

tropical locations, the total time necessary is about 10 minutes,

(1) Decrease the current in 10-ampere steps
with 15-second intervals between steps until thy
current meter indicates 90 amperes.

(2) Wait 5 minutes.

(3) Continue in 10-ampere steps every 15 sec
onds to 50 amperes.

(4) Turn the control slowly to full countets
clockwise position.

Caution: The transmitter must be shut down
slowly. This permits the transmitter tubes to cool
slowly. If the filament voltage is suddenly re.
moved, the tubes may be seriously damaged.

0. PRESS TRANSMITTER FILAMENT SWITCH
OFF. Press the red button marked STOP on the
filament switch,

p. THROW TRANSMITTER CIRCUIT BREAKER
OFF. Throw the transmitter circuit breakey
labeled A. C. POWER to the OFF position.

4. THROW OPERATING VAN ENTRANCE SWITCH
OFF. Throw the operating van entrance switch
to the OFF position. This switch is located on
the end wall of the operating van over the plotting
table.

r. THROW RECTIFIER MAIN Ling CIRCUIT
BREAKER OFF. Throw the circuit breaker labeleq
M@IN LINE on the rectifier unit to the OFF po-
sition.

5. THROW GENERATOR POWER PANEL CIRCUIT
BREAKER OFF. Throw the circuit breaker on the
generator power panel to the OFF position.

t. Stop Power Unir, PE-74, (1) Move
throttle lever to 1/ inch from STOP position.

(2) Allow the engine to idle for about 1 min-
ute.

(3) Set throttle on
(STOP position).
(4) Close valve to fuel tank.

magneto  microswitch



CHAPTER 4

ABNORMAL SET, START PROCEDURE

Section |. SYSTEM TROUBLE ANALYSIS

67. General Information

a. In this chapter, a logical method is presented
for analyzing the abnormal operation of an indi-
vidual component. Although it is impossible to
discuss all the faults which may interfere with the
proper functioning of the set, the several types
of faults which may be expected to occur most
frequently can be classified, and an orderly and
efficient procedure can be set up for the location
of each type. In order to do this, the complete
unit may logically be divided into three main sys-
tems, namely, the power supply system, the trans-
mitting system, and the receiving system. These
systems cannot be considered entirely independ-
ently, since some of the components are common
to two or all systems.

b. The power supply system consists essentially
of the power plant, Power Unit _PE—74 or a com-
mercial power source, and Rectifier RA-60-A.

¢. The transmitting system consists essentially
of the transmitter, the water-cooling unit, the key-
ing unit, and the antenna system.

d. The receiving system includes the antenna
system, the receiver, and the oscilloscope.

¢. Some units of the power supply, as well as
the oscilloscope and the antenna, might be classed
properly as parts of both the transmitting and
the receiving system since they are common to the
two systems. It will be seen later that this _fact
can sometimes be used to advantage in the isola-
tion of certain types of troubles.

_ Before actually starting to search for trouble,
note carefully the exact symptoms of the malfunc-

Section Il. POWER

68. General Information
4. The more common troubles to be expected
in the power supply system are of such nature that

tioning and the circumstances attending its occur-
rence. Anything you may have seen or heard
occur at the time the trouble appeared may be of
considerable importance in deciding upon the most
likely cause of the trouble. The action of the set
during the interval immediately preceding the
trouble should also be considered in the analysis
of the probable nature and location of a fault.
Weigh all the known factors carefully and then
proceed to look for the trouble. In many cases,
a trouble which appears in one component may be
caused by a fault in some other component. For
example, a trouble in the transmitter may cause
the rectifier overload relay to trip. In such cases,
much time may be wasted in searching for a fault
where none exists unless the preliminary trouble
analysis is carefully made.

g. When the location and clearance of a trouble
require the use of a spare equipment unit, such
as a receiver or an oscilloscope, the trouble in the
faulty unit should be cleared as promptly as pos-
sible so that the spare equipment will always be
available for immediate use.

h. The troubles which can appear in the radio
set may be divided into three main classifications:
complete failure, unsatisfactory performance, and
minor troubles which do not, in themselves, seti-
ously impair the operation of the set. Obviously,
troubles of the first two classes must be cleared as
promptly as possible, while those of the third
class may be cleared when a favorable opportunity
presents itself. However, the clearance of minor
troubles should not be unduly postponed, since
they may lead to more serious troubles if neglected.

SUPPLY SYSTEM

they will be easily identified. Suppose, for in-
stance, that the engine-generator set will not start.
If the starter does not spin the engine at all, the
battery is probably dead or the relay faulty. If
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the starter spins the engine but not rapidly enough,
the battery is probably discharged. If the starter
does spin the engine properly, check to see that
the exhaust pipe cover is off, that there is fuel in
the tank, and that the fuel supply valve and igni-
tion switch are set to the correct positions. The
choke may have been used too much or too little.
After waiting 2 or 3 minutes, try the starter again.
If the engine still fails to start, check to see if
there is water or dirt in the fuel supply, and see
that there is a good hot spark at the spark plug
terminals while the engine is being cranked by
the starter. Check the air filter, the choke, and
governor throttle. If these parts are all in proper
working order, the engine should start. If it does
not, more serious mechanical trouble, such as a
broken fuel pump, is indicated.

b.”If the engine generator stops, sputters, or
runs unevenly, it is likely that the fuel supply is
shut off, exhausted, or dirty. If none of these is
responsible for the trouble, the air filter may be
clogged, the choke may be stuck, or the carburetor
may be out of adjustment. Faulty spark plugs,
ignition wiring, or distributor points may also
cause trouble of this type, but will more likely
cause one cylinder or more to miss regularly.

¢. If the engine generator runs too fast or too
slow or if its speed is unsteady, the trouble may
be detected by the reading on the frequency meter
on the power panel. This trouble is probably
caused by faulty action of the governor.

d. Overheating of the engine will be indicated
by too high a reading of the thermometer and may
result from a number of causes. First check to
see that the fan is running and that the oil pres-
sure is normal. Then be sure that the oil and
water levels are normal. If none of these is at
fault, the ignition system may need attention or
the cylinder head and valves may need cleaning.

e. Failure of the battery-charging generator will
be indicated by a discharge or low-charge reading
of the ammeter and may be due to a broken or
loose fan belt, faulty generator brushes or cut-out,
or actual trouble in the generator or charging cit-
cuit. .

f. Obvious troubles, such as compression leaks
or broken parts, are self-explanatory and should
be repaired in a manner suited to the particular
trouble experienced.

g If the generated voltage is too high or too
low but the frequency is about normal, the trouble
is probably in the exciter or field current supply
circuit of the alternator. The most likely cause
of low voltage is a defective brush in the exciter
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or the alternator. The most likely cause of higly
voltage is a short or partial short in the excite,
field rheostat circuit,

h. If the alternator generates very little or ng
voltage with the engine running, it is likely thag
the exciter circuit is in trouble. Faulty brushes o
an open circuit in the wiring may be the cause.

7. If the main circuit breaker on the power paney
trips off, it is an indication of a short circuit in the
permanent wiring of the power van, or in the
cables or junction boxes through which power ig
supplied to the other units of the set, or in some
unprotected unit itself. :

j. In some cases it may be found that the rects
fier cannot be turned on even though the trang.
mitter, water cooler, and keying unit appear to
be operating normally. In such cases, first tury
on the main-line circuit breaker in the rectifier andg
note the lamp indications on the rectifier pane}
If the green indicator light is not glowing, it is
an indication that the a-c power supply is opeg
at or ahead of the main-line circuit breaker. £
the green light is glowing and the panel lampg
cannot be turned on, look for a blown fuse in the
interlock supply circuit.

If the panel lights glow, the rectifier in
circuit is probably open. (See fig. 39.)
trouble may be in the transmitter, the keying
the remote control station, or the rectifier ;
First check the reset button on the overloa
Then press the start button at the rectifier
control station and note whether the 2
pilot lamp glows. If it does glow and then goes
out when the start button is released, the local.
remote switch is probably in the LOCATL position
Try to turn on the rectifier with the local startl
button. If the unit is still inoperative, trouble s
indicated in the main contactor or the associated
interlock circuit in the rectifier. If the start but.
ton indicator lamp at the remote control station
does not glow, check the continuity of the inter-
lock circuit through the transmitter, the keyer, and
the rectifier.

k. If the green and amber indicator lights are
both lighted and the rectifier high voltage cannot
be turned on, it is probable that the protective
fuses have blown. If the blower is not operating,
fuse 11-2 should be checked. If the red indicatos
light is not glowing, check fuse 12, and if the fla-
ment voltmeter is not energized, check fuse 11-1.
If the correct indicator lamps, except the neon
lamp, are lighted and the filament voltmeter is
energized, the trouble is probably due to faulty
tubes. When the trouble is found, be sure that
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its cause has been located and removed before the
rectifier is turned on so that further damage will
be avoided.

/. If the rectifier trips off erratically at times
through the action of the interlock circuit, carefully
note the conditions accompanying the interrup-
tions. The trouble is probably due to a poor con-
tact or a faulty relay in the interlock circuit, and
can best be located by inspection and manual
manipulation of the switches and relays involved.
If the rectifier alone is affected, check the rectifier
interlock circuit, but if the keyer also trips off, the
keyer-transmitter interlock circuit should be inves-
tigated. If the transmitter, keyer, and rectifier all
trip off simultaneously, the transmitter-cooling unit
circuit should be checked.

m. If the rectifier can be turned on at low volt-
age but the overload relay trips it off when the
voltage is raised to normal, a trouble in the trans-
mitting system is probably responsible. See dis-
cussion on the transmitting system in section III.

n. If the current output of the rectifier is too
high or too low, the trouble is probably in the
transmitting system. See discussion on the trans-
mitting system in section III.

0. The remainder of this section deals specifi-
cally with a detailed analysis of troubles in Recti-

fier Unit RA-60-A.

69. Rectifier, Front Panel Lamps 13 (1-2)

(fig. 40)

4. ABNORMAL CONDITION.  Rectifier front

panel lamps do not light when the panel lamp
switch is thrown to the ON position.

b. ProBABLE CAUSES. (1) Defective lamp

bulb.

(2) Defective fuse 11-3.

3) Defective lamp socket and connections.

(4) Defective panel lamp switch 19-1 and con-
nections.

¢. TEST INSTRUMENT. Analyzer 1-153-A.

d. REMEDY. Proceed with the following tests
until 2 defect has been located.

(1) Testing lamp bulbs. Replace the panel
lamp with a tested new bulb. If the new bulb
does not glow, reinsert the original bulb into its

socket.
(2) Testing fuse 11-3. (a) Shut down the
rectifier unit and throw the circuit breaker to the
OFF position. _
(£) Remove the key from key switch 18. Un-
lock and open the rear door of the rectifier unit.
¢) Remove fuse 11-3 from the fuse panel.

(4’) Check the fuse element in the fuse car-

tridge. Replace the fuse element if defective.
(3) Testing lamp socket and connections. (a)

Throw the circuit breaker to the OFF position

and remove the front section of the right side

panel.

(4) Check all terminals and connections on the

panel lamp sockets. Repair or replace any loose

or bIOkCI] COHI]eCtI.OI]S.
(¢) Check for continuity across the lamp socket

terminals with the lamp bulb in the socket. If
no continuity is obtained, repair or replace the

lamp socket under test. f

Note. Test each lamp socket individually.
bulb from the panel lamp socket not under test.

(4) Testing panel lamp switch 19—1 and con-
nections. (a) Check the panel lamp switch
terminals. Repair or replace any loose or broken
connections.

(4) With panel lamp switch 19-1 thrown to
the ON position, check for continuity across the

lamp switch terminals.

Remove the

Notg. The rear panel lamp switch and heater switch 19-3
must be in the OFF position for this test.

(¢) If continuity is not obtained, repair or re-
place front panel lamp switch 19-1.
70. Rectifier, High Voltage On Indicator
Lamp, Red 15
HIGH VOLTAGE

4. ABNORMAL CONDITION.

ON indicator lamp does not glow.
b. ProBABLE CAUses. (1) Defective lamp

(2) Defective fuse 12.

(3) Defective socket and connections.

(4) Defective series resistor, indicator lamp 15.
(5) Defective key switch 18.

Defective push-button station 22.

(7) Defective relay coil, main contactor 36.
(8) Defective interlock circuit.

(9) Defective panel interlock switches 23

¢. TEST INSTRUMENT. Analyzer I-153-A.
d. REMEDY. Proceed with the following tests

until a defect has been located.

Note. If the HIGH VOLTAGE OFF indicator lamp 16
stops glowing when the HIGH VOLTAGE ON switch is de-
pressed, proceed with tests (1) through (4). If the indicator
lamp glows, proceed with tests (5) through (9).

(1) Testing bulb of indicator lamp 15. Re-
place the lamp bulb with a tested new bulb. If
the new bulb does not glow, reinsert the original
bulb into its socket. If the new bulb glows bril-
liantly, remove it and test the series resistor.
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dicated, replace the filament transformer.

(¢) Disconnect and tag the leads from the
primary terminals of the filament transformer.
Check for continuity across the primary terminals.
If no continuity is indicated, replace the filament
transformer.

Note. Check the primary and the secondary of the filament
rmns’formcr for a shorted condition between the windings or
terminals, and the transformer core.

(7) Testing variable autotransformer 27. (2)
Disconnect the cables from the primary of the
main-plate transformer.

(£) Remove the bulb from the HIGH VOLT-
AGE ON indicator lanip socket 15.

(¢) Check for continuity across the two inner
terminals of the variable autotransformer 27. If
continuity is not indicated, refer to TM 11-1410,
Maintenance Manual.

(8) Testing transformer 25. (4) Check for
continuity across the plate terminals of the recti-
fier tubes. Normal resistance is approximately
3,000 ohms. If there is no continuity reading,
notify person in charge for repair or replacement
of main plate transformer 25. '

(b) Disconnect the leads from the primary ter-
minals of the plate transformer. Check for con-
tinuity across the primary terminals of the
transformer. If no continuity is indicated, notify

person in charge.

74. Rectifier, D-C Output Current Meter 31

4. ABNOorRMAL ConpiTioN. Output _ Curr?nt
meter does not indicate when station is being
placed on the air. ) .

b. ProsapLe Causgs. (1) Defective high-
voltage cable between the rectifier and the trans-
mitter unit. :

(2) Defective meter and connections, rectifier
unit, ‘

(3) Defective resistor 9, rectifier unit.

(4) Defective center tap and connections, fila-
ment transformer 16, transmitter unit.

(5) Defective output current meter 23 and con-
nections in transmitter unit.

¢. TeST INSTRUMENT. Analyzer 1-153-A.

d. REMEDY. Proceed with the following tests
until a defect has been located. ’

(1) Testing high-voltage cable, rectifier unil.
() Remove the a-c power to the rectifier unit. .

(4) Check the high-voltage and ground termi-
nals of the rectifier unit. Repair or replace any
loose or broken connections.
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(¢) Connect the positive lead of the high-
voltage cable to the rectifier ground terminal.

(4) Check for a shorted indication between the
plates of the transmitting tubes and ground.

¢) If no shorted indication is obtained, the
high-voltage cable is open-circuited.

(f) Repair or replace the high-voltage cable.

Norg. Remove the positive lead of the high-voltage cable
from the ground terminal of the rectifier unit immediately after
this test is completed before proceeding with any further tests.

(g) Check the high-voltage terminal in the
transmitter unit. Repair or replace any loose or
broken connections.

(2) Testing current meter and connections.
(4) Remove the right front panel of the rectifier
unit.

() Check the terminals of the current meter.
Repair or replace any loose or broken connections.

¢) Remove and tag the leads from the termi-
nals of the current meter.

(4) Using the high range of the analyzer,
check for continuity across the meter terminals.
Observe polarity.

(e) If no continuity is indicated, replace the
current meter.

(3) Testing resistor 9, rectifier unit, (a) Re-
move the right or left rear panel.

(6) Remove resistor 9, and check the resistor
for continuity. Normal resistance 15 ohms,

(¢) If no continuity is indicated, replace the
resistor.

- (4) Testing center tap and connections, fila-
ment transformer 16, transmitter unit,

Cauntion: Be sure to shut down keyer and trans:
mitter.

(4) Remove the lower right panel of e
transmitter unit.

(b) Check the center-tap terminal of the fila-

ment transformer. Repair or replace any loose
or broken connections.

(¢) Check for continuity between the centep.
tap terminal of the filament transformer and
ground.

d) If continuity is indicated, disregard test

5) below. If no continuity is indicated, pro-
ceed with test (5).

(5) Testing current meter 23 and connectio;
transmitter unit. (a) Check the terminals Of
the current meter. Repair or replace any loose
or broken connections.

(6) Check the meter series resistor 4-2 for
continuity. If no continuity is indicated, replace
the resistor.



(¢) Using the high range of the analyzer,
check for continuity across the meter terminals.
Polarity should be observed.

(4) If no continuity is indicated, replace the
current meter.,

NoTE. _ Check the ground lead of the current meter, An
open-circuited condition may exist between the ground terminal
of the meter and ground.

75. Rectifier, Filament Voltmeter 32

4. ABNORMAL CONDITION. Filament voltme-
ter 32 reads zero.

b. PROBABLE CAUSES, (1) Lack of a-c power
to voltmeter 32.

(2) Defective fuse 11-1.

(3) Defective filament rheostat 8 and con-
nections,

(4) De'fecr{'ve filament voltmeter 32.

(5) Defect{ve bypass capacitors 1-3 and 1-4.

(6) Defective filament transformer 26.

¢. TEST INSTRUMENT. Analyzer I-153-A.

d. REMEDY. Proceed with the following tests
until a defect has been located.

(1) Testing for a-c power to voltmeter 32,
Note whether the HIGH VOLTAGE ON indi-
cator lamp 15 is glowing. If the indicator lamp
is not glowing, follow the procedure outlined in
paragraph 70d(1).

(2) Testing fuse 111, Seé paragraph 69d(2).
(3) Testing filament theostar 8 and connec-
tions. (a) Remove the front panel from the
right side of the rectifier,

(6) Check the rheostat terminals, Repair or
replace any loose or broken connections.

(¢) Remove and tag all leads from the rheo-
stat terminals. Check for continuity across the
theostat terminals. If no continuity is indicated.
replace the rheostat.

(4) Testing filament voltmeter 32. (a) Two
persons are required for this test. Connect an
a-c test voltmeter across terminals H2 and H5
or filament transformer 26.

Caution: Do not handle test leads or meter
after connection to the circuit.

(6) Throw the circuit breaker to the ON
position.

(¢) Depress and hold the panel interlock
switches.

(4) Depress the START button on the push-
button station switch 22.

(e) Tl.]m the FILAMENT VOLTAGE CON-
TROL slightly clockwise. Note reading on the
a-c test voltmeter. If a reading is obtained, check

all leads at the meter terminals for loose or
broken connections. If the leads and connec-
tions are normal, replace filament voltmeter 32.

(5) Testing bypass capacitors 1-3 and 1-4.
(a) Remove the bypass capacitors from the volt-
meter terminals.

(4) Check the capacitors for a shorted condi-
tion. Replace capacitors if found shorted.

(6) Testing filament transformer 26.
paragraph 73d(6).

See

76. Rectifier, Line Voltmeter 33

a. ABNORMAL CONDITION. Line voltmeter 33
shows no reading.

b. ProBaBLE Causes. (1) Lack of a-c power
to voltmeter 33.

(2) Defective voltmeter 33 or connections.

(3) Defective circuit breaker 38.

(4) Defec ive cable between distribution panel
and rectifier.

¢. TEST INSTRUMENT. Analyzer I-153-A.

d. ReMEDY, Proceed with the following tests
until a defect has been located.

(1) Testing a-c power to voltmeter 33. Throw
the panel lamp switch to the ON position. If
the panel lamps glow, test the meter and connec-
tions. If the panel lamps do not glow, test the
circuit breaker.

(2) Testine voltmeter 33 and connections.
(a) Throw the circuit breaker to the OFF posi-
tion. Remove the front panel from the right side
of the rectifier.

(b) Check all leads at the meter terminals.
Repair or replace any loose or broken connections.

(¢) Connect an a-c test voltmeter across the
terminals of the voltmeter 33.

Cantion: Do not handle the test prods or
meter after connection to the circuit.

(/) Throw the circuit breaker to the ON
nosition. If the a-c test voltmeter shows an indi-
cation, replace the rectifier line voltmeter 33.

Note. The lead from the bottom terminal of circuit breaker
38 feeds the line voltmeter and the LINE VOLTAGE ON in-

dicator lamp 17. Check this lead for a loose or broken con-

nection.

(3) Testing circuit breaker 38. (a) Throw
the circuit breaker to the OFF position and re-
move the front panel from the right side of the

rectifier.
(6) Check for an a-c voltage indication be-

tween the top terminals of the circuit breaker
and ground.
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Caution: Connect the ground test lead first.
Do not handle the metal tip of the test leads
when applying them to the top terminals of the
circuit breaker. A-c voltage is always present
at these terminals.

(¢) If a voltage indication is obtained, check
for a voltage indication between the bottom ter-
minals of the circuit breaker and ground, with
the circuit breaker in the ON position. If no
voltage indication is obtained, replace the circuit
breaker.

(4) Testing cable to a-c supply generator.
Check the cable for loose or broken connections
between the rectifier unit and the distribution
panel. Repair or replace cable, if found defective.

77. Rectifier, Line Current Ammeter 35

4. ABNORMAL ConNprTion. Rectifier line cur-
rent meter does not register.

b. PRoBABLE CAusis. (1) Defective current
transformer 28.

(2) Defective line current, ammeter bypass

capacitor 1-6.

(3) Defective ammeter 35.

¢. TEST INSTRUMENT. Analyzer I-153-A.

d. REMEDY. Proceed with the following tests
until a defect has been located.

(1) Testing current transformer 28. (a) Shut
down the rectifier and throw the circuit breakey to
the OFF position.

(4) Remove _the front panel from the right
side of the rectifier.

(¢) Remove the two leads from the ammeter
terminals, and check for continuity across the
leads. If no continuity is indicated, check the
leads for loose or broken connections. If the
leads are normal, replace the current transformer,

(2) Testing bypass capacitor 1-6. Remgye
the bypass capacitor from the ammeter terming]s,
and check the capacitor for a shorted conditipn.
Replace the capacitor if shorted.

(3) Testing ammeter 35, Remove and tag
the leads from the ammeter terminals, Check for
continuity across the ammeter terminals, using
the high range of the analyzer.

the hi If no continyity
is indicated, replace the ammeter

Section Ill. TRANSMITTING SYSTEM

78. General Information

a. Faults in the transmitting system will usually
be indicated by improper operation of the trans-
mitter or keying unit. However, the first indica-
tion of transmitting system trouble often may be
found in the appearance of the image on the oscil-
loscope. )

b. If no r-f output is obtained when the rectifier,
keying unit, and transmitter all appear to be nor-
mal, it is likely that the pulsing voltage s not
being supplied to the transmitter. The 111d1c51-
tions of this condition are no d-c plate current 10
the transmitter, the lack of a main pulse image
on the screen of the oscilloscope, and no spark
across the spark gap. First see whether the base
line appears on the oscilloscope screen. If not,
the oscillator tube or circuit in the oscilloscope
is probably faulty. If the base line appears nor-
mal, see whether the cord is plugged into the
KEYER jack on the right side of the oscilloscope.
Check with a headset to see if the 621-cycle tone
appears at the KEYER jack. If the tone is not
present at this point, trouble is indicated in the
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synchronizing line amplifier tube or its circuit jn
the oscilloscope. If the tone does appear at the
KEYER jack, the trouble is probably in the pulse-
generating tubes or circuit of the keying unjt
Malfunctioning of this circuit can best be locate
by means of signal tracing.

¢. If the investigation up to this point indicates
that there is no trouble in the pulsing circyit t] ;
only remaining possibility is tube or circuit tro’ub;e
in the transmitter itself. Check the tr:msmittee
t-f circuit carefully and test the tubes by SUbstir
tuting new ones. i

d. If the rectifier high voltage can be turned |,
but the overload relay trips it off when the "Olt«lU,n
is raised to normal, the trouble is probably du(._: %i
a fault or misadjustment of the transmittjy s l.o
tem. Improper bias or keying high-voltagﬁ s.b_
tings of the keying unit may result in the eSt-Cit'
lishment of continuous-wave (c-w) oscillationqi?-
the transmitter, especially if the keying unit itse[;
is not operating properly.  An arc-over in the
transmitter or the antenna system due to fmpmper
adjustments or inadequate insulation may also
cause this trouble. Arc-overs will usually produce
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1 6 | Capacitor, 0.00025 pf, 2,500 volts. 14 10 | Switch, interlock, solder lug terminals.
2 2 Capacitor, 0.01 pf, 5,000 volts. 15 1 Switch, s.p.s.t. (on eaclier xmtr models only).
3 1 Capacitor, 0.00035 @f, 500 volts. 16 1 Transformer, 220-110 volts, 60 c?'cles.
4 2 Resistor, 10 ohms, 100 watts, 17 1 Transformer (current), 200-5 ratio.
5 2z Heater, 150 watts, cartridge type screw base. 18 1 Transtat (regulator)-
6 7] Pilot light, 6 watts, 125 volts, candelabra base, 19 1 Blower circulator, 115 volts, 60 cycles.
7 1 Relay, 110 volts, 60 cycles. 20 ] Blower intake, 115 volts, 60 cycles.
8 1 Relay, 110 volts, 60 cycles. 21 1 Exhaust fan, 115 volts, 60 cycles.
9 1 Relay, 110 volts, 60 cycles. 22 ] Ammeter, 0-200 amp.
10 | Relay, 55 to 125 volts, 60 cycles. 23 1 Milliammeter, 0-400 ma-
1 2 | Switch, s.p.s.t. 24 3 | Terminal block (12 terminals).
12 1 Circuit breaker. 25 1 Capacitor, 0.00025 uf, 8,000 volts.
13 1 Switch, push-button, flush type.




an audible 621-cycle note which can readily be
heard and located by ear. A faulty tube or cir-
cuit trouble in the transmitter, cabling, or keying
unit may cause the transmitter to draw excessive
plate current. Excessive electrical leakage through
the water column or in any other part of the
plate-supply circuit may also be responsible for
this condition.

e. If the current output of the high-voltage
rectifier is too low when the transmitter is in oper-
ation, it is an indication that the transmitter is
not functioning properly. This condition will
normally accompany any trouble which causes a
reduction in the r-f output of the transmitter and
should be treated in the same manner.

f. If the transmitter or the antenna system is
subject to r-f flashover or arcing, it is an indica-
tion of improper tuning adjustments. The arcs
will usually cause the rectifier to be shut down
and will also produce an audible 621-cycle note.
The actual point of arc-over may be within the
transmitter or external to it on the transmission

line or the antenna, and may often be found by -

examining the circuit for indications of pitting
or burning. When the point of arc-over is found,
determine whether the trouble is due to proximity
of the circuit to shields or other conductors, or to
poor insulation, or to excessive standing waves
in the circuit. If the fault is due to the latter
cause,* a readjustment of the transmitter and
antenna system is in order, and other indications
of that fact, such as reduced echoes, should be
present.

g. Another trouble which might occur is over-
heating of the cooling system. Check to see that
the fan is running and that the cooling system
is filled. If they are, the trouble is probably due
to severe restriction of the water flow because of
improper shut-off valve settings or some obstruc-
tion in the water lines.

(1) If the transmitting system shuts down au-
tomatically because of operation of the bigh pres-
suretrol relay, check the water pressure and flow,
the valve settings, and the high pressuretrol relay
itself, in the order named, until the cause of the
trouble is found.

(2) If the transmitting system shuts down au-
tomatically because of operation of the /ow pres-
suretrol relay, check the water level, pressure, and
flow, the valve settings, and the low pressuretrol
relay itself, in the order named, until the cause
of the trouble is found.

h. The remainder of this section deals specifi-
cally with a detailed analysis of troubles in the

transmitter, watercooling unit, keying unit, and
antenna system.

79. Transmitter, A-C POWER ON Indicator

Lamp 6-1

a. ABNORMAL ConDITION, A-C POWER ON
indicator lamp does not glow.

b. ProBABLE CAUSES. (1) Defective lamp
bulb.
(2) Defective lamp socket and connections.

(3) - Defective circuit breaker.

¢. TEST INSTRUMENT. Analyzer I-153-A.

d. REMEDY. Proceed with the following tests
until a defect has been located:

Note. Throw the transmitter circuit breaker to the ON
position. Notice whether the transmitter blowers are in
operation. If the blowers operate, proceed with tests (1) and
(2) below. If the blowers do not operate, proceed with test

(3) below.

(1) Testing lamp bulb. Replace the panel
lamp with a tested new bulb. If the new bulb
does not glow with the circuit breaker in the ON
position, reinsert the original bulb into its socket.

(2) Testing lamp socket and connections. (a)
Remove the upper-left side panel. Check the
terminals of the lamp socket. Repair or replace
any loose or broken connections.

(6) Throw the circuit breaker to the ON
position. Check for a-c voltage indication across
the lamp socket terminals. If a voltage indica-
tion is obtained, repair or replace the lamp socket.

(3) Testing circuit breaker. (a) Remove the
bottom right panel. Check for a-c voltage across
terminals 1 and 2 of the transmitter terminal
block 24-1. If no voltage indication is obtained,
check the transmitter line fuse for an open-
circuited condition.

(4) Check the terminals of terminal block
24-1. Repair or replace any loose or broken
connections.

(¢) Check the circuit breaker terminals. Re-
pair or replace any loose or broken connections.

(4) Throw the circuit breaker to the ON
position. Check for a-c voltage across the upper
terminals of the circuit breaker. If no voltage
indication is obtained, check for voltage indica-
tion across the lower terminals of the circuit
breaker. If voltage indication is obtained, re-
pair or replace the circuit breaker.

(¢) If no voltage indication is obtained, re-
move the line fuse to the transmitter unit, and
check the a-c cables between the circuit breaker
and terminals 1 and 2 of terminal block 24-1.
Repair or replace any loose or broken con-

nections.
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80. Transmitter, FILAMENT ON Indicator
Lamp 6-2

4. ABNORMAL Conprrion. FILAMENT ON
indicator lamp does not glow.

b. ProBABLE Causes. (1) Defective lamp
bulb.

2) Defective lamp socket and connections.
(3) Defective relay 9. ‘

(4) Defective FILAMENT ON switch 13.
(5) Defective relay 8. _

¢. TEST INSTRUMENT. Analyzer I-153-A.

d. REMEDY. Proceed with the following tests
until a defect has been located:

Note. Depress the START button of the FILAMENT ON
switch. Slightly rotate the filament control clockwise. Note
whether the transmitter filament-current meter indicates. If the
meter indicates, proceed with tests (1) and (2) below. If
the meter does not indicate, and the A-C POWER ON indi-
cator lamp is glowing, proceed with tests (3), (4), and (5)
below.

(1) Testing lamp bulh. See paragrapb 794 (1).

(2) Testing lamp socket and connections. (a)
Remove the right upper panel. Check the lamp
socket terminals. Repair or replace any loose or
broken connections.

4) Remove the lamp bulb from the socket.

(¢) Check for continuity across the lamp socket
terminals. If continuity is indicated repair or re-
place the lamp socket.

(3) Testing relay 9. (a) Remove the lower
right panei. With the water_cooler in opcra_tlon,
check for a-c voltage indication across terminals
7 and 8 of transmitter terminal block 24-1. If no
voltage indication is obtained, check the‘ cable be-
tween terminal 7 of the transmitter terminal block
and terminal 3 of water cooler terminal IJIr)c_k 8.
Repair or replace any loose or broken connections.

Note. Check the terminals of the low pressuretrol switch
of the water cooler unit for loose or broken connections.

b) Throw the transmitter circuit breaker to
the OFF position. x

(¢) Disconnect the cable between the transmit-
ter and the water cooler units, from terminal 7 of
transmitter terminal block 24-1. Check for con-
tinuity across terminals 7 :md_ 8 _OE terminal block
24-1. If no continuity is indicated, check for

loose or broken connections at the relay coil termi- .

nals of relay 9.

(4) Disconnect the leads from one of the re-
lay coil terminals. Check for continuity across
the relay coil terminals. If no continuity is indi-
cated, repair or replace rcla)f 0. L

(4) Testing FILAMENT ON switch 13, (a)

Remove the rear cover from the switch assembly.
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Check the switch terminals. Repair or replace any
loose or broken connections.

(b) Check for continuity across the left upper
and lower terminals. If no continuity is indicated,
repair or replace the switch.

(¢) If continuity is indicated, check for con-
tinuity across the right upper and lower terminals,
If continuity is not indicated, check the jumper
lead on the switch terminals. If the jumper lead
is normal, repair or replace the switch.

(5) Testing relay 8. (4) Check the relay ter-
minals, Repair or replace any loose or broken
connections,

(%) Disconnect the leads from one of the relay
coil terminals. Check for continuity across the

relay coil terminals. If no continuity is indicated,
repair or replace relay 8,

81. Transmitter, Blowers 19 and 2
Exhaust Fan 21 K oo

@. ABNORMAL CONDITION, Transmitter blow.
ers and exhaust fan do not operate.

N?Tj. Air strgnmers, 5 indow and
attached to the blowers, indicate normal srati A
blou_rers and exhaust fan. If 4] blawcrs.ldnoﬁ;?n("In [
mediately shut down the transmitter unit. If o]
fails to operate and the water temperature fn(lit"[ '
water cooler does not show a temperature aboye q

TM 11-1310) continue operation and notify persq

ormal (seq
of the abnormal condition.

N in chargg

b. PROBABLE CAUSES. (1) Lack of
to the blowers and exhaust-fan units,

(2) Defective terminal connections,

(3) Defective blower and exhaust-fap g

¢. TEST INSTRUMENT. Analyzer 1—15:55A0t0rs'

d. REMEDY. Proceed with the followin g
until a defect has been located. 8 tests

4-C powey

No1e. If all blowers are inoperative sce b

ara
testing the circuit breaker. Btaph 79,4 (3)
¥

(1) Testing for ac at blower moyo, term;
(«) Remove the upper right panel. “naly
(b) Throw the circuit breaker to the ON 5
tion.

¢) Check for a-c voltage across the ac
terminals of the blower unit under test Ilnput
voltage indication is obtained, check the , .+ No
leads between the terminals of the bl{}\ve: Mpy
unit and the circuit breaker. Repair or "Motq,.
any loose or broken connections, £

Og i-—

tions.
position.
(£) Check all connections
a-c input terminals.
(¢) Check all connections and leads between

at the blower~mot0r



the blower-motor a-c input terminals and the
blower-motor units. Repair or replace any loose
or broken connections.

(3) Testing blower motors and exhaust-fan
unitf.  (a) Remove the motor leads from the
blower-motor a-c input terminals.

(6) Check for continuity across the motor
leads of the blower-unit under test. If no con-
tinuity is indicated, repair or replace the blower
motor unit,

82. Transmitter, Filament Current Meter 22
Zero Reading '

@. ABNORMAL CONDITION. Transmitter fila-
ment-current meter shows zero reading.

6. PROBABLE CAUsES. (1) Defective meter
and connections.

(2) Defective meter bypass capacitors 1 (1-3).

(3) Defective meter resistor 4-1.

(4) Defective current transformer 17.

(5) Defective filament-transformer bypass
capacitors 2 (1-2), 1-4.

(6) Defective filament transformer 16.

(7) Defective transtat 18,

¢. TEST INSTRUMENT.  Analyzer 1-153-A.

d. REMEDY.  Proceed with the following tests
until a defect has been located:

NotE. With the transmitter circuit breaker thrown to the
ON position, deprcs.s the START button of the FILAMENT
switch, Rotate the filament control slowly clockwise to about
one-third of its normal position when the transmitter is op-
crating normally. Note whether the transmitting tubes are

lowing. If the tubes do not glow, use tests (5) through (7)
b:{]ow. If the tubes are glowing, use tests (1) through (4)
ow, |

(1) Testing meter and connections. («) Re-
move the upper right panel. Check all leads on
the ammeter terminals, Repair or replace any
loose or broken connections.

(b) Remove and tag the leads from the am-
meter terminals; check for continuity across the
meter terminals. If no continuity is indicated,
replace the ammeter.

(2) Testing meter bypass capacitors 1 (1-3).
(#) Remove the meter bypass capacitors from
the meter terminals.
~(6) Check the capacitors for a shorted condi-
tion. Replace any capacitor that shows a shorted
condition.

(3) Testing meter resistor 4-1. (#) Remove
the meter resistor from the meter terminals.

(6) Check the resistor for an open or shorted
condition. Normal resistance of resistor is ap-
proximately 10 ohms. Replace resistor if found
defective.

(4) Testing current transformer 17. (a) Re-

move the lower right panel.

(4) Remove one of the current transformer
leads from its mounting strip.

(¢) Check for continuity across the winding
of the current transformer. If no continuity is
indicated, repair or replace the current trans-
former.

(5) Testing flament-transformer bypass capa-
citors. (a) Remove the ground bus from the
terminals of capacitors 2-1 and 2-2. Check
across the capacitor terminals. Replace any
capacitor showing a shorted condition.

(£) Disconnect one lead of capacitor 1-4, and
check across the capacitor terminals for a shorted
indication; replace capacitor if found shorted.

(6) Testing filament transformer 16. (a) Re-
move one of the connections from one of the
secondary terminals of the filament trans-
former. (Do not remove the lead from the
center-tap terminal.)

(4) Check for continuity across the secondary
and center-tap terminals of the filament trans-
former. If no continuity is indicated, repair or
replace the transformer.

(¢) Remove the leads from the primary ter-
minals of the filament transformer. Tag the
leads. Remove the connecting bus from terminals
1, 2, 3, and 4. '

(d) Check for continuity across terminals 1
and 3; if no continuity is indicated, replace the
filament transformer. Check for continuity across
terminals 2 and 4; if no continuity is indicated,
replace the transformer.

(7) Testing transiat 18.
upper left panel. _
(b) Remove the cover of the transtat unit.

(¢) Remove and tag the leads from terminals
1 and 3 of the transtat. Check for continuity
across the terminals (1 and 3). If no continuity
is indicated, repair or replace the transtat.

(4) Remove and tag the leads from terminals

2 and 4 of the transtat unit.
( c’) Connect an a-c test voltmeter across tran-

(a) Remove the

stat terminals 2 and 4.
(f) Throw the transmitter circuit breaker to

the ON position and start the water cooler unit.
(g¢) Depress the transmitter FILAMENT

switch.

(4) Slowly rotate the filament control clock-
wise. Note the a-c test voltmeter for a voltage
output indication from the transtat. If no voltage
indication is obtained, repair or replace the

transtat.
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83. Transmitter, Filament Current Meter 22,
High Reading

4. ABNORMAL CoNDITION. Transmitter fila-
ment-current meter indicates high current when
the filament voltage control is rotated slightly.

b. ProBaBLE Causgs. (1) Filament spark
gaps spaced too close.

(2) Shorted filament bypass capacitors 1-5
and 1-6.

¢. TEsT INSTRUMENT. Analyzer 1-153-A.

d. REMEDY. Proceed with the following tests
until a defect has been located:

(1) Testing filament spark gaps. (a) Remove
the right or left upper panel.

(£) Examine the spark gaps on the filament
terminals of the transmitting tubes. Normal
spacing is approximately 1/ to 1/ inch.

(2) Testing filament bypass capacitors 1=5 and
1-6. (4) Remove the mica bypass capacitors.

() Check each individually for continuity
across the capacitor terminals. If continuity is
indicated, replace the capacitor under test.

84. Transmitter, Current Meter 23

4. ABNORMAL ConbITION. Current meter does
not indicate when station is being placed on the
air.

b. ProBABLE Causes. (1) Defective high-
voltage cable between the rectifier and the trans-
mitter unit. .

(2) Defective meter 31 and connections, rec-
tifier unit.

(3) Defective resistor 9, rectifier unit.

(4) Defective center tap and connections, fila-
ment transformer, transmitter unit.

(5) Defective current meter 25 and connec-
tions, transmitter unit.

¢. Remepy. Follow procedures outlined in
paragraph 74.

85. Transmitter Unit Does Not Oscillate, Pre-
liminary Tests

4 Check the base line on the oscilloscope unit.
If the base line is abnormal, check the oscilloscope
unit. At

b. Set the keyer synchronizatios
INTERNAL SYNC. position.
the transmitter unit oscillates.
unit oscillates, the trouble has
oscilloscope unit. If the base line on the
scope unit is normal, check the sync. line cord
between the oscilloscope and the keyer unit;
check also the sync. line amplifier stage within
the oscilloscope unit.

1 switch to the
Note whether
If the transmitter
been traced to the
he oscillo-
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c. If the transmitfer unit does not oscillage
when the keyer is set to the INTERNAL SYN¢
position, the keyer or transmitter units are g
fault. )

d. Check the pulse output of the keyer uyj
with the test oscilloscope. If a normal pulse iy
dication is obtained, the transmitter unit is g
fault.

¢. If no pulse oufput indication is obtaingq
the keyer unit is at fault and should be testeq’
Use the signal tracing procedure. .

f. Check the grid bias cable between the keyer
:m_d tl‘an&:.[]]itt(fl‘ unit, before testing the trang
mitter unit.

86. Water Cooler, High Pressuretrol Pilot
Lamp 1 (fig. 42)

. ABNORMAL ConbrtioN.  High pressuretig]
Pil‘Ot light does not glow when the transmitter Cipe
cuit breaker is thrown to the ON position.

b. PROBABLE CAUSES. (1) Defective lar
bulb. 5
(2) Defective lamp socket and connections.

(3) _Lack of a-c power or defective connectiong
at terminal blocks 8 and 10. )
c. TEST INSTRUMENT, Analyzer [-153-A.

d REMEDY. Proceed with the following tests

until a defect has been located. [

Note. With the transmitter circuit breaker in the O
position, note whether the water cooler indicator lamps 5-1 4 N
5-2 are glowing, If the lamps are glowing, use tcsts‘- (1) :-l"d
(2) below. "If the lamps are not glowing, use rcst‘(la) [,dr‘]d

W,

(1) Testing lamp bulb. Replace the bulp Wit]
a tested new bulb. If the new bulb does not gloy A
reinsert the original bulb into its socket. e

(2) Testing lamp socket and connectiop;.
Throw the transmitter circuit breaker to the 0;;15
position. :

(b) Check the terminals of the lamp so.
repair or replace any loose or broken Conneqioft;

(¢) Remove the indicator lamp bulbs 5-1 N
5s-2 from their sockets.

(af‘) Disconnect the a-c input lead fro
transmitter to the water cooler unit, from te
1 of the water-cooler terminal block 8.

(¢) Check for continuity across terminalg I
5 of the water-cooler terminal block 10 Ifilnd
continuity is indicated, repair or repl;tcé ti}e | o
socket assembly of pilot lamp 1.

Nots. Before repairing ot replacing the lamp socket, checle

the terminals of the high pressuretrol swi
¢ i 54 switch ;
broken connections (fig. 43). 7 for Tooseor

(3) Testing ac input to water-cooler unit
(#) Check the terminals of terminal blocks g and

dn d

m the
IMingg

amp
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FAN MOTOR WIRING CODE
1 3 5
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NOTE: IF MOTOR ROTATES IN WRONG
DIRECTION, INTERCHANGE ANY TWO OF
THE THREE MOTOR LEADS. L

Fignre 42.

APPARATUS LEGEND FOR WATER COOLER RU-4-B

FAN MOTOR

Tt 30922

Water cooler RU—4~A, schematic.

Part I Quantiry ( 3
No, required Name of part and description
- —— | —
1 1 Pilor light, 6 watts, 125 voles, candelabra base.
2 1 | Piloc light, 6 watts, 125 volts, candelabra base.
3 1 Fan moror, 115 volts, 60 cycles, single phase.
4 1 Pump and motor, 14 hp, 115 volts, 60 cycles,

single phase.
5 } 2 ‘ Lamp, 6 watts, 125 volts, candelabra base,

Part

Nov

[ Quanciry [

required |

Name of partand descriprion

=h
| Low-pressure cut-out switch.
|' High-pressure cut-out switch.
Terminal block (5 terminals).
| Converter.

1
1
| 1
o
1 Terminal block (12 terminals).

85



START ADJUSTING SCREWS

BUTTON MA’N_XL\ /U\/— DIFFERENTIAL
o |

ADJUSTING

SGREW—\M\
|

iim]

=] = =
g *6 LOW PRESSURETROL 7| #7 [ HIGH PRESSURETROL
Z RELAY GUT OUT Z ] RELAY CUT OUT
Z ~——SWITGH g b SWITCH
g g Z
‘-sf‘os'leR Z LBS. PER ot 2 LBS. PER
4 —\ T sQ. m.—\ Z Z / SQ. IN.
= = =
= = — i
2?: = o= ::
= ‘ i = : —
e T T ==
- - = =, MERCURY
-; = A e —3 [A%6
= T (= ==l
e / MERCURY © — / et
I
SPRING o MAIN SPRING
DIFFERENTIAL SPRING” PIVOT
BELLOWS— BELLOWS—
NOTE!GUT OUT SWITCHES  ‘HOLLOW) (HOLLOW)
#6 AND #7 ARE WIRED IN
SERIES. POINT A OF SWITCH
#6 TO POINT A OF SWITCH #7. WATER WATER
REMAINING TWO LEADS TO POINTS PRESSURE PRESSURE
AS INDICATED,ON TERMINAL TL-3092|

BLOCK #10.

Figure 43.  Functional diagram of pressuretrol cut-out 5 HTHer

With the transmitter circuit breaker in the ON
Sress the start button of the low pressuretrol switch
he water-cooler unit operates.. If the water.
proceed with tests (1) and (2) below
oceed with test (3) below. .

NOTE.
position, dej
and note whether t
cooler unit operatcs,
If it does not operate, pr

(1) Testing lamp bulb. Replace the lamp bulk
with a tested new bulb. If the new bulb does not
glow, reinsert the original into its socket,

2) Testing lamp socket and connections. (e
Check the lamp socket terminals. Repair of pe.
lace any loose ot broken connections.

(b) Remove and tag the leads from the lamp

10. _Repair or replace any loose or broken con-
nections.

(6) Throw the transmitter circuit breaker to
the ON position. Check for an a-c voltage indi-
cation across terminals 1 and 5 of water-cooler
terminal block 10. If no voltage indication is ob-
tained, check for a-c voltage across terminals 1
and 2 of water-cooler terminal block 8. If no
voltage indication is obtained, check the a-c input
cable between the water cooler and the transmitter

unit. Repair or replace any loose or broken cables.
socket. !
¢) Check for continuity across the lamp S0¢

terminals with the lamp bulb in the socket. ff
continuity is indicated, repair ot replace the lamp

% ke
87. Water Cooler, Low Pressuretrol Pilof t

Lamp 2
4. ABNORMAL CONDITION. Water-cooler low
pressuretrol pilot light does not glow when low
pressaretrol switch START button has been de-

d. i
PrzssePROBABLIE CAUSES. (1) Defective lamp
bul%) Defective lamp socket and connections.

(3) DefecEive low pressmetro[ switch.
TgsT INSTRUMENT. Analyzer I-153-A.

;; Remepy. Proceed with the following tests
unt'i-[ a defect has been located.
86

socket. .
(3) Testing low pressuretrol switch .

Remove the cover from the low Pressuret
switch. ol
(b) Check the leads of the mercury switc
Repair ot replace any loose or broken conncctioil.

(¢) Check the main pressure spring for 5
mal condition.

(4) If the above-mentioned conditions zre
normal, short out the low pressuretrol switch
With the transmitter circuit breaker in the ON

abnor-



position, note whether the water-cooler unit oper-
ates. If the unit operates, replace the low pres-
suretrol switch. If the unit does not operate,
check the connecting cables between the switch
terminals, and the terminals of the water-cooler

terminal block.

88. Water Cooler, Fan Motor 3

a4. ABNORMAL ConbprrioN. Woater-cooler fan
motor does not operate.

b. PROBABLE CAUSES. (1) Defective fan motor
and connections.

(2) Defective phase converter.

(3) Defective low pressuretrol switch.

¢. TEST INSTRUMENT. Analyzer I-153-A.

d. REMEDY. Proceed with the following tests
until a defect has been located.

Norp. With the transmitter circuit breaker in the ON
position, depress the start button of the low pressuretrol switch,
Note whether the water-pump motor or pilot light 2 are in
operation. If they are in operation, proceed with tests (1)
and (2) below. If they are not in operation, proceed with

test (3) below.

(1) Testing fan motor and connections. (a)
Throw the transmitter circuit breaker to the OFF
position.

(z’;) Remove the protecting dust cover from
thg fan motor. Check the fan-motor leads. Re-
pair or replace any loose or broken connections.

(¢) Remove the fan-motor a-c input leads from
terminals 3 and 8 of water-cooler terminal block
10.

(4) Remove the bottom cover from the phase-
converter unit.

(¢) Check for continuity across the two left
terminals. If no continuity is indicated, replace
the fan motor.

(f) Check for continuity across the two right
terminals. If no continuity is indicated, replace
the fan motor.

Norg. The fan motor should never be replaced until the
phase converter has been tested and found normal.

(2) Testing phase converter (fig. 42). ()
Remove the rear panel from the water-cooler unit.

(4) Remove the lower cover from the phase-
converter unit. Check the terminals. Repair or
replace any loose or broken connections.

(¢) Remove the fan-motor lead from the right
terminal of the phase-converter terminal strip.

(d) Check for a shorted indication across the
two outer terminals. If a shorted indication is
obtained, check the two capacitors in the upper
compartment of the phase-converter case individu-
ally for a shorted condition.

No1e. If the capacitors are found normal and the fan motor
does not operate, the capacitors may be open-circuited. Test
the capacitors for open-circuited condition Ey substituting two
new capacitors across the two outer terminals of the phase-
converter terminal strip. If the fan motor operates, replace

the defective capacitor.

(3) Testing low pressuretrol switch. See para-
graph 87d(3).

89. Water Cooler, Pump and Motor 4

a. ABNORMAL Conprtion.  Water - cooler
pump and motor do not operate.

b. ProBaBLE CAUsEs. (1) Defective low pres-
suretrol switch.

(2) Defective pump motor and connections.

(3) Defective water pump.

¢. TesT INSTRUMENT. Analyzer I-153-A.

d. REMEDY. Proceed with the following tests
until a defect has been located.

Notg. If the fan motor operates and the water pump

remains inoperative, proceed with tests (2) and (3) below.
If the fan motor does not operate, proceed with test (1)

below.,

(1) Testing low pressuretrol switch.
graph 874(3).

(2) Testing water-pump motor and connec-
tions. (a) Remove the water-pump motor a-c in-
put leads from terminals 4 and 7 of water-cooler
terminal Block 10.

(4) Check for continuity across the a-c input
leads of the water-pump motor. If continuity is
indicated, replace the water-pump motor starting
capacitor located on the top of the water-pump
motor. If no continuity is indicated, replace the

See para-

water-pump motor.

( J) T'esting water pump.

Note. The water pump should be tested only when the
flapper valve on the water-cooler unit is in a downward posi-
tion, indicating a lack of water pressure. Check the water
level indicator. Check the water valves; they may be partly

closed.

(«) Connect a hose to the upper petcock of the
water pump.

() Insert the free end of the hose into a pail
or other receptacle, and start the water-cooler unit
by shorting out the low pressuretrol switch.

(¢) Open the drain petcock on the water pump
and note whether the water flows into the recep-
tacle under pressure. If the water does not flow
under pressure, repair or replace the water pump.

90. Water Cooler, Panel Lamps 5-1, 5-2
a. ABNORMAL ConNDITION. Indicator Lamps 5

do not glow.
87




b. PROBABLE CAUSES, (1) Lack of ac
from the transmitter to the water cooler,

(2) Defective lamp bulbs,

(3) Defective sockets and connections,

¢. TEST INSTRUMENT., Analyzer 1-153-A

d. REMEDY. Proceed with th
until a defect has been located:

p()'Wf.‘f

e following tests

Note. If one lamp only

(2) and (3) below. docs not glow, proceed with steps

(1) Testing a-c power from transmitrer 1o
water cooler. (a4) Throw the transmitter circuit
breaker to the ON position.

(4) Check for a-c voltage indication across
terminals 1 and 2 of the water-cooler terminal
block 8. If no voltage indication is obtained,
check the a-c cable between the water cooler and
the transmitter unit,

(¢) If a voltage indication is obtained, check
for a voltage indication across terminals 1
of water-cooler terminal block 10, If no voltage
indication is obtained, check all connections he-
tween terminal blocks 8 and 10.

(2) Testing lamp  bulbs, Replace the lamp
bulb with a tested new bulb. If the lamp bulb
does not glow, reinsert the original bulb into its
socket.

(3) Te.rthzg fm?:r:p socket and connections. a)
Check the terminals of the lamp socket. Repair
or replace any loose or broken connections,

(4) Throw the transmitter circuit bre
the OFF position.

(¢) Remove the two leads from terminals 1|
and 2 of terminal block 8 connecting to terminal
block 10.

({J) Remove the ]amp bulbs from |
1, 51, and 5-2.

(e) Check for continuity across the |
socket terminals of the lamp socket unde
with the lamp bulb in the socket.
is indicated, repair or replace tl
under test.

and 5

aker to

amp sockets

amp
r test,
If no continuity
e lamp socket

91. Water Cooler, Flapper Valve

. ABNORMAL CONDITION. (1) Water valves
closed, or partly closed. .

(2) No water pressure due to a defective
water pump.

b. REMEDY.
paragraph 89.

Follow procedure outlined in

Note. Check the water valves by turning counterclockwise
as far as possible. Check the water level indicator. If the
flapper valve is in the vertical position and the fan motor is
heard operating, the flapper valve may be stuck or corroded.
Repair or replace the flapper valve,

88

92. Keyer, Blower 41 (fig. 44)

4. ABNORMAL ConpITION. Blower mo
not Operate. er
b. PROBABLE CAusks, (1) Lack of a€ i

to the blower motor.

(2) Defective toggle switch 52.

(3) Defective blower motor. L

¢. TeST INSTRUMENT, Analyzer 1-153- tests

4. REMEDY. Proceed with the following
until a defect has been located: olof

(1) Testing for ac power to blower
(«) Depress the START button on the M to
POWER switch, Throw the circuit bfeaki !
the ON position. Note whether the b
POWER ON indicator lamp, green 43~ . the
glowing. If the lamp does not glow, chec
circuit breaker, the

(&) If the indicator lamp glows, thr()‘f"f,-on,

ower-motor toggle switch to the ON posttt
Note whether the blower-motor indicator ]amgj
blue 43-5, is glowing. If the lamp does M1
glow, check the blower-motor toggle switch.
the lamp glows, check the blower motor. 2

(2) Testing toggle switch 52. (a) Dcp'ﬂ?h
the STOP button on the MAIN POWER S

(£) Remove the right side panel. Check th¢
toggle switch terminals, Repair or replace any
00se or broken connections.
(¢) Throw the toggle switch to the ON P””tt
n. Check for continuity across the upper le
and lower left terminals of the toggle switch.

NO continuity is indicated, repair or replace the
blower-motor toggle switch.

(3) Testing blower motor. () DEPL‘CSS_the
STOP button on the MAIN POWER switch.
Check the blower-motor terminals. Repair or re-
place any loose or broken connections.

() Remove the a-c input leads from the
blower-motor terminals. Check for continuity
across the blower-motor input leads. If no con-
tinuity is indicated, repair or replace the keyer
blower motor.

tor do& '

tio

93. Keyer Main Power On |
Green 43-1
d. ABNORMAL CONDITION. MAIN POWER
ON indicator lamp does not glc

W,
b. PROBABLE Causgs, (1) Defective lamp
bulb.

ndicator Lamp,

Defective socket and connections.

Defective circuit breaker and connections:
Defective relay 46,

Defective switch S1=1.
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Figure 44. Keyer BC-738-A, schematic.

BLOWER
MOTOR
SWITCH

¥-Y:TO FILAMENT TRANSFORMERS NO 60-I
NO 60-2
i 8
i
2-1+TO LOW POWER SUPPLY TRANSFORMER NQ 6

L 30020

APPARATUS LEGEND FOR KEYER UNIT BC-758-A
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Part
No.
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APPARATUS LEGEND FOR KEYER UNIT BC-758-A (Contd.)

Quantity
mﬂirﬂd

Name of part and description

=
(==

L e S S e Il - S~

Capacitor, 0.0002 pf, 600 volts, mica.
Capacitor, 0.00035 pf, 600 volts, mica.
Capacitor, 0.001 pf, 600 volts, mica.
Capacitor, 0.01 f, 600 volts, mica.
Capacitor, 3-.03 pf, 600 volts, mica.
Capacitor, 0.1 pf, 600 volts, paper.
Capacitor, 0.1 pf, 1,600 volts, oil.
Capacitor, 0.01 puf, 8,000 volts, mica.
Capacitor, 1.0 p.f, 3,000 volts, Dykanol *'a.”’
Capaciror, 1.0 f, 10,000 volts, inerteen.
Capacitor, 2-1 uf, 6,000 volts, inerteen.
Capacitor, 2-8 pf, b-8 pf, 600 volts.
Resistor, 5,000 ohms, 14 watt.
Resistor, 10,000 ohms, 14 watt.
Resistor, 15,000 ohms, 14 watt.
Resistor, 30,000 ohms, 14 watr.
Resistor, 100,000 ohms, 14 watt.
Resistor, 200,000 ohms, 14 watt.
Resistor, 2,000 ohms, 1 wart.
Resistor, 20,000 ohms, 1 watt.
Resistor, 50,000 ohms, 1 watt.
Resistor, 2-3 megohm units,
Resistor, 200 ohms, 2 watts.
Resistor, 20,000 ohms, 2 watts.
Resistor, 50,000 ohms, 2 watts.
Resistor, 100,000 ohms, 2 watts.
Resistor, 2,500 ohms, 10 watts.
Resistor, 5,000 ohims, 10 watts,
Resistor, 20,000 ohms, 20 watts.
Resistor, 1,000 chms, 20 watts.
Resistor, 50 ohms, 50 watts.
Resistor, heater, 110 volts, 50 watts, screw base.
Resistor, 10,000 ohms, 100 watts.
Resistor, 100,000 ohms, 60 watts.
Resistor, 2-5,000 ohms, 60 watts
Resistor, 4-25,000 ohms, 60 watts.
Resistor, 4-25,000 ohms, 60 watts.
Resistor, 27,500 ohms (2-10,000 ohms, 100 watts)
(1-7,500 ohms, 100 watts).

]::: ?:::;z Name of part and description

39 1 Potentiometer, 100,000 ohms.

40 1 Potentiomerer, 250,000 ohms.

41 1 Blower.

42 4 | Jack, 2 contact, normally open.

43 5 Pilot light, 125 volts, 6 watts, candelabra base

44 2 Meter, 06,000 volts.

45 1 Relay, time delay (30 seconds).

46 1 Relay (contactor), 2-pole make.

47 1 Relay (contactor), 4-pole make.

48 1 Relay (contactor), 1-pole make.

49 1 Relay (contactor), 2-pole break.

50 1 Switch, 6 pole, 3 position, 2 wafer, nonshorting.

51 2 | Switch, start-stop.

52 1 Switch, toggle, d.p.s.t., 2 amp, 250 volts.

53 1 Switch, 10 contact (selector).

54 1 Circuit breaker, 5 amp, 20 amp.

55 1 Oscillator coil (special), 335 ohms.

56 1 Choke, 10 h, 150 ma.

57 2 Choke, 20 h, 300 ma.

58 1 Transformer (filament), 7.5 volts, 12 amp, center
tap.

59 1 Transformer (filament), low capacity, special.

60 3 Transformer (filament), 2.5 volts, 10 amp, center
tap.

61 1 | Transformer (power), primary 115 volts; second-
ary 800 volts at 200 ma, 5 volts at 3 amp,
6.3 volts at 5 amp.

62 1 Transformer (plate), primary 105/110/115 volts;
secondary 6,200 volts at 2 kva.

63 1 Transformer (auto), variable, 2 kva.

64 1 Transformer (audio), primary 7,000 ohms, secs
ondary 500 ohms.

65 1 Terminal block (12 terminals).

66 1 | Socket, single round type (female).

70 1 Capacitor, 100 ppf, variable.

71 1 Capacirtor, 1 pf, 5,000 volts, Dykanol.

72 6 | Switch (interlock), solder lug terminals.

73 1 Resistor, 250,000 ohms, 1 watt.

74 1 Resistor, 1 megohm, 25 watts.

75 1 Resistor, 25,000 ohms, 2 watts.

76 1 Capacitor, 0.05 pf, 7,500 volts, oil filled.
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Figure 44. Keyer BC-738-A, schematic.
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Part Qunlltj' Na

No. required
e B e R
1 | Capacitor, 0.00¢
20 | Capacitor, 0.0
10 Capacitor, 0.00!
1 | Capacitor, 0.01
1 | Capacitor, 3.0
g | Capacitor, 0.1y
Capacitor, 0lp
Capacitor, 0.01
Capacitor, 1.0y

Bt b e b b e e e e
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Capacitor, 1.0 ¢
Capacitor, 2-1
Capacitor, 2-8
Resistor, 5,000 1
Resistor, 10,000
Resistor, 15,000
Resistor, 30,000
Resistor, 100,00
Resistor, 200,00
Resistor, 2,000
Resistor, 20,000
Resistor, 50,000
Resistor, 2-3 m
Resistor, 200 ok
Resistor, 20,000
Resistor, 50,000
Resistor, 100,00
Resistor, 2,500 ¢
Resistor, 5,000 s
Resistor, 20,000
Resistor, 1,000
Resistor, 50 ol
Resistor, heater
Resistor, 10,000
Resistor, 100,00
Resistor, 2-5,0¢
Resistor, 4-25,(
Resistor, 4-25,C
Resistor, 27,50C

(1-7,500 ohn




¢. TEST INSTRUMENT. Analyzer I-153-A.

d. REMEDY. Proceed with the following test
until a defect has been located.

(1) Testing lamp bulb. (a) Remove the lamp
bulb and replace with a tested new bulb. If the
new Amp bulb does not glow, reinsert the original
bulb into its socket.

(4) Depress the START button on the MAIN
POWER switch and throw the circuit breaker to
the ON position. Throw the blower-motor toggle
switch to the ON position and note whether the
blower-motor indicator lamp (blue) glows. If
the lamp glows, test the indicator lamp socket of
lamp 43-1. If the lamp does not glow, test the
circuit breaker and Relay 46.

(2) Testing lamp socket and connections. (a)
Depress the STOP button on the MAIN POWER
switch.

(4) Remove the right or left side panel. Check
the terminals of the lamp socket. Repair or re-
place any loose’ or broken connections.

(¢) Depress the START button on the MAIN
POWER switch. Throw the circuit breaker to the
ON position. Check for a voltage indication
across the lamp socket terminals. If no voltage
is obtained, repair or replace the lamp socket.

(3) Testing circuit breaker. (a) Depress the
STOP hutmn on the MAIN POWER switch.
Check the circuit breaker terminals. Repair or
replace any loose or broken connections.

(4) The MAIN POWER switch must be in the
OFF position. Throw the circuit breaker to the
ON position. Check for continuity across the
lower right and top terminals of the circuit
breaker. If no continuity is indicated, check for

continuity across the lower right and top right
If no continuity is indicated, repair or

(4) Testing relay46. (a) Depress the START
button on the MAIN PO\VFR switch, Note
whether the heater on indicator lamp, white 434
stops glowing. If the lamp stops glowing, check
the connections between relay 46 and the circuit
breaker. If the lamp continues to glow, check

relay 46,

(#) Invert the relay panel.
(¢) Remove and tag the leads from the relay

(hc-d\ for umtmu:t} across the
If no continuity is indicated,

Check the relay terminals for

terminals.
rephlcc the circuit breaker.

coil terminals.
relay coil terminals.
replace the relay.
loose or broken connections.

( 5) Testing main power switeh 51—-1. See

p;ir:igrélph 96d(1).

94. Keyer, Keying Voltage On Indicator

Lamp, Red, 43-2
4. ABNORMAL ConprrioN. KEYING VOLT-

AGE ON indicator lamp does not glow.
b. PROBABLE CAUSES, ( 1) Defective lamp

bulb.
2) Defective lamp socket and connections.

(3) Defective circuit breaker.

(4) Defective relay 45.

(5) Defective relays 47, 48.

¢. TEST INSTRUMENT. Analyzer I-153-A.

d. REMEDY. Proceed with the following tests

until a defect has been located:

Note. Depress the START button of the MAIN POWER
switch and throw the circuit breaker to the ON position.
Depress the START button on the HIGH VOLTAGE switch.
Turn the KEYING SUPPLY VOLTAGE CONTROL slightly
Note whether the KEYING SUPPLY voltmeter
indicates. If the meter shows an indication, proceed with tests
(1) and (2) below. If the meter does not indicate, proceed

with tests (3) through (5) below.

clockwise.

( 1) Testing lamp bulb. See paragraph 934

( 2 Testing lamp socket and connections. (a)

" Depress the STOP button on the MAIN POWER

switch.
(4) Remove the right side panel. Check the

terminals of the lamp socket. Repair or replace

any loose or broken connections.
(¢) Remove and tag the leads from one of the

lamp socket terminals.

(4) With the lamp bulb in the socket, check
for continuity across the lamp socket terminals.
If no continuity is indicated, repair or replace the
lamp socket.

(3) Testing circuit breaker.
934(3). .

(4) Testing relay 45. (4) Remove the right
side panel of the keyer unit.

() Invert the relay panel and check the relay
Repair or replace any loose or broken

See paragra ph

terminals.

connections.
(¢) Check for continuity across the relay coil

terminals. If no continuity is indicated, replace
the relay. Check for continuity across the heating-
element terminals of the relay. If no continuity
is indicated, replace the relay heating element.
Testing relays 47 and 48. (a) Remove

and tag the leads from the relay coil terminals.

(zﬁ) Check the relay terminals, repair or replace
any loose or broken connections.

(¢) Check the relay contacts for pitted or cor-

roded conditions.
89




(4) Check for continuity across the relay coil
terminals. If no continuity is indicated, replace
the relay coil or the relay.

95. Keyer, TRANSMITTER READY Indicator
Lamp, Amber 43-3
4. ABNORMAL ConbiTiON. TRANSMITTER
READY indicator lamp does not glow.
b. ProBABLE Causes. (1) Defective lamp
bulb.

2) Defective lamp socket and connections.

(3) Defective interlock circuit and switches in

the transmitter. -
(4) Defective relay 10 in transmitter.

¢. TEST INSTRUMENT. Analyzer I-153-A.

d. Remepy. Proceed with the following tests
until a defect has been located:

NoTg. Notice whether the keyer HIGH VOLTAGE ON
indicator lamp (red) glows. If the lamp glows, proceed with
the tests (1) and (2) below, If the lamp does not glow,
proceed with tests (3) and (4) below.

(1) Testing lamp bulb. See paragraph 934(1).

(2) Testing lamp socket and connections. (a)
Depress the STOP button on the MAIN. POWER

switch.
(6) Lower the filament current of the trans-

mitting tubes to 50 amperes.

¢) Remove the right panel of the keyer unit.
Check the lamp socket terminals. Repair or re-
place any loose or broken connections. Check
for continuity across the lamp socket terminals
with the bulb in the socket. If no continuity is
indicated, repair or replace the lamp socket.

3) Testing interlock circuit and switches. (a)
Shut down the transmitter unit.

(b) Remove the fuse supplying the keyer unit
with a-c power from the distribution panel or
power panel.

¢) Remove the transmitter-keyer interlock
leads from terminals 3 and 4 on the keyer ter-
minal block 65. Connect the two free ends of
the leads together.

(d) Remove the bottom right panel of the
transmitter unit. Check for continuity across
terminals 3 and 4 of the transmitter terminal
block 24-1. If no continuity is indicated, check
the transmitter-keyer interlock cables for an open-
circuited condition. Repair or replace cables if
they are found defective.

(¢) Check for continuity across terminals 1
and 4 or the keyer terminal block 65. If no con-
tinuity is indicated, check the leads between the
terminals and the lamp socket for loose or broken

connections.
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k.

(f) Connect a jumper across terminals 1'and
2 and across terminals 2 and 3 of transmittet
terminal block 24-2. Check for continuity act0ss
terminals 1 and 11. If no continuity is indicated;
check each of the interlock switches, 1 through
10, for an open-circuited condition.

(4) Testing relay 10 in transmitter unit. (a)
Remove the glass cover from the relay unit.

(&) Disconnect the leads from one terminal
of the relay coil. Check for continuity across the
relay coil terminals. If no continuity is indicated,
repair or replace the relay. Check the relay cof*
tacts for a pitted or corroded condition.

96. Keyer, HEATER ON Indicator Lamp:
White, 43-4

a. ABNORMAL Conpition. HEATER ON in-
dicator lamp does not stop glowing when the
START button of the MAIN POWER switch 18
depressed.

b. PROBABLE CAUSES, (1) Defective MAIN
POWER switch 51-1,

(2) Defective interlock switches 72 (1“6)'

(3) Defective relay 46.

(4) Defective relay 49.

¢. TEST INSTRUMENT, Analyzer 1-153-A.

d. REMEDY, Proceed with the following tests
until a defect has been located.

NotTe. Depress the START button of the MAIN POWER
switch., Note whether the relay 46 was heard closing. Thiow
the circuit breaker to the ON position, Note whether the
MAIN POWER ON indicator lamp, green, is glowing.
the relay was heard closing and the indicator lamp is glowi08

omit steps (1), (2), and (3) below and check relay 49, step
helow.

(1) Testing MAIN POWER switch. (4) Re
move the a-c power to the keyer unit at the dis-
tribution panel.

(b) Remove the left panel from the keyer unit.
(¢) Remove the rear cover from the MAI
POWER switch and check the switch terminals.
Repair or replace any loose or broken connections:

(4) Check for continuity across the left top
a’m.l bottom terminals of the switch. If no con-
tinuity is indicated, repair or replace the wite
Jumper in the switch, Check for continuity across
the right top and bottom terminals with the
START button of the switch depressed. If n0
continuity is indicated, repair or replace the
switch.

(2) Testing interlock switches. (a) Check
the terminals of the interlock switches. Repaif
or replace any loose or broken connections.

(b) Check for continuity across the terminals
of the interlock switches with the interlock switch



button depressed. Test each switch individually.
If no continuity is indicated, repair or replace the
switch under test.

(3) Testing reluy 46. (a) Remove the right
side panel and invert the relay panel.

(4) Remove one of the leads from the relay
coil terminals and check for continuity across the
relay coil terminals. If no continuity is indicated,
repair or replace the relay. Check the relay ter-
minals and contacts. Repair or replace any loose
or broken connections.

97. Keyer, BLOWER Indicator Lamp, Blue
43-5

4. ABNORMAL ConprtioN. BLOWER indi-
cator lamp does not glow when the BLOWER
toggle switch is thrown to the ON position.

b. ProBABLE Causes. (1) Defective lamp
bulb.

(2) Defective lamp socket and connections.

(3) Defective toggle switch 52.

(4) Defective circuit breaker.

¢. TEST INSTRUMENT. Analyzer I-153-A.

d. REMEDY. Proceed with the following tests
until a defect has been located.

Note. Depress the START button on the MAIN POWER
switch and throw the circuit breaker to the ON position.
Throw the BLOWER toggle switch to the ON position. Note
whether the blower is operating. If the blower is operating,
proceed with the tests (1) and (2) below, If the blower is
not operating, proceed with tests (3) and (4) below.

(1) Testing lamp bulb. Remove the lamp
bulb and replace with a tested new bulb. If the
new bulb does not glow, reinsert the original bulb
into its socket,

(2) Testing lamp socket and connections. ()
Remove the right side panel of the keyer unit.

(£) Check the lamp socket terminals. Repair
or replace any loose or broken connections.

(¢) Remove and tag the leads from one of
the socket terminals.

(4) With the lamp bulb in the socket and the
toggle switch in the OFF position, check for con-
tinuity across the lamp socket terminals. If no
continuity is indicated, repair or replace the lamp
socket.

(3) Testing toggle switch. See paragraph 92d

2

(4) Testing circuit breaker. See paragraph
93d(3).

98. Keyer, Keying Supply Voltmeter 44-1,
Reading Too Low

a. ABNORMAL ConpITION. Keying supply

voltmeter indicates a voltage lower than 5,000

volts when the KEYING Supppy
i VOLT
CONT‘EOL 1s set to the division des*igﬂatengE
the Equipment Performance Log. y
b. PROBABLE CAUSES. (1) Defecti :
tubes 866. (1) Defective rectifier
(2) Defective filament transformers 6g (2-3
¢. TEST INSTRUMENT. Analyzer 1-153-A ):
d. REMEDY. Follow the procedure outlim'ed i
paragraphs 104 and 105, =

99. Keyer, Keying Supply Voltmeter 44
No Reading !

a4, ABNORMAL CoNDITION.
voltmeter reads zero.

b. PROBABLE CAUSES.
and connections.

(2) Defective meter multipliers 221,

(3) Defective rectifier tubes 866-A.

(4) Defective filter capacitors 10 and 11 (1-2)

(5) Defective chokes 57 (1-2). '

(6) Defective filament transformers G0 (113)_

(7) Defective plate transformer 62.

(8) Defective autotransformer 63.

¢. TEST INSTRUMENT. Analyzer I-153-A.

4. REMEDY. For tests (3) through (8) follow
procedure outlined in paragraphs 104 and 105,

Keying sy pply

(1) Defective meter

NotE. Place the keyer unit in operation. Turn the keyin
voltage control slightly clockwise. Note whether the BIAg
VOLTAGE meter indicates normally; if the BIAS VOLTAGE
meter indicates normally, proceed with tests (1) and (2)‘
below. If the above-mentioned conditions are abnormal pro-
ceed with tests (3) through (8) below. '

(1) Testing meter and connections.
move the right panel from the keyer unit.

(£) Check the connections at the meter termi-
nals. Repair or replace any loose or broken con-
nections.

(¢) Remove and tag the leads from one of
the meter terminals.

(4) With the analyzer set to the 600,000-ohm
range, check for continuity across the meter termi-
nals. If no continuity indication is obtained
repair or replace the meter. ’

(¢) Check the meter bypass capacitor, 2-1 for
a shorted indication. Replace if shorted.

(2) Testing meter multipliers. Remove the
meter multipliers from their terminals. Check
for continuity across the meter-multiplier termi-
nals. If no continuity indication is obtained, re-
place the meter multipliers. Check the meter-
multiplier terminals. Repair or replace any de-
fective connections.

(4) Re.

e

e e~ o



100. Keyer, Bias Voltmeter 44-2

Bias voltmeter

4. ABNORMAL CONDITION:
reads zero.

b. PROBABLE CAUSES.
and connections. ,

(2) Defective metet multipliers 22-2.

¢. TEST INSTRUMENT. Analyzer 1-153-A.

Note. To test the meter and meter multipliers se¢ pard-
graph 994(1) and (2). If tests (1) and (2) are normal, see
paragraph 102,

101. Keyer, Testing High-Voltage Power Sup-
ply (fig. 45)

4. CHOKES. Apply test prods between the out-
put side of Choke 57-2 and the center tap of fila-
ment transformer 60-1. Check for a continuity
indication. If an infinite resistance indication is
obtained, check chokes 57-1 and 57-2 for an
open circuit.

b, RESISTORS 33 AND 38. (1) Apply test prods
between the plate of the first 450TH and the
plate of the second 450TH.

2) Normal resistance is 37,000 ohms.
(3) If an infinite resistance indication is ob-

(1) Defective meter

A-C INPUT

A TO RELAY 47

4 TO CIRGUIT
BREAKER 54
43-2
RED
63 62

tgil}ﬁ_{l, check Resistors 33 and 38 for an open
circuit.

(4) If the resistance indication obtained is be-
low normal, check resistors 33 and 38 for a
shorted condition.

¢. RESISTORS 31 AND 35. (1) Apply test prods
between the center taps of filament transformers
58 and 59.

(2) Normal resistance is 10,500 ohms.

(3) If an infinite resistance indication is 0b-
tained, check resistors 35 and 31 for an open
circutt,

(4) If the resistance indication obtained is be-
low normal, check resistors 35 and 31 for a
shorted condition.

d. RESISTORS 22—-1 AND 22-2. 1) Remove
one of the meter-multiplier units 22-1 and 22-2
from each meter circuit.

(2) Apply test prods between the high side
of capacitor 11-1 and ground.

Note, Potentiometer 3 ; . axi
clockwise pn;i:hi()::lt!:':;{misjtzst_"“m be: turned: 0 St

(3) NOl'mEl‘l resistance is 150,000 ohms.

(4) If an infinite resistance indication. is ob-

TO 450TH STAGE 4 BF
57-1

p——

§7-2

Soranae

—y

TO 450TH STAGE YB-
TL 30914

Figure 45. Keyer BC-758-A, schematic of high-voltage power supply
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tained, check resistor unit 37 for an open circuit
in one of the resistors.

(5) If a resistance indication of 200,000 ohms
is obtained, check Potentiometer 39 and the re-
sistor units 36 for an open circuit.

(6) If the resistance indication obtained is be-
low normal, check potentiometer 39 and resistor
units 36 and 37 for a shorted condition.

(7) If a shorted indication is obtained, check
capacitors 11-1, 11-2, and 10 for a shorted con-
dition. '

e. CAPACITOR 76. (1) Disconnect the capa-
citor from the circuit.

(2) Apply test prods across the terminals of
the capacitor and check for a shorted indication.
Observe polarity of the ohmmeter test prods. If
a shorted indication is obtained, capacitor 76 has
a short circuit and must be replaced.

f- REsisTor 74. (1) Apply test prods across
terminals of resistor 74.

(2) Notmal resistance is 1 megohm.

(3) An infinite resistance reading indicates
that resistor 74 has an open circuit and must be
replaced.

TO 6L6 PULSE AMP

450 TH

g RESISTOR 75. (1) Apply test prods between
resistors 74 and 75 to ground.

(2) Normal resistance is 25,000 ohms.

(3) An infinite resistance reading indicates
that resistor 75 has an open circuit and must be
replaced. If a shorted indication is obtained,
check the keyer test output jack for a shorted
condition.

h. CAPACITORS 2—1 AND 2-2.

Note. The capacitors should be removed from the meters
and tested individually whenever they are suspected of having
a short circuit. This may be indicated by failure of the meter

to register.

Apply test prods across the terminal of the capa-
citors under test and check for a shorted condi-
tion. If a shorted indication is obtained, capacitor:
must be replaced.

7. PRIMARIES OF FILAMENT TRANSFORMERS 58
AND 59. (1) Disconnect one of the primary
leads of the transformers and apply test prods
across the primary terminals of the transformer.
Check for a continuity indication. If an infinite
resistance indication is obtained, the primary
winding of the transformer has an open circuit.
If no repair can be made, replace the transformer.

l 450 TH

B+ B-
TO HV.POWER SUPPLY 57-2 AND I11-2

PULSE =
OUTPUT TO XMTR.

TO PLATE OF
866 RECTIFIER TUBES VI AND V2.

TL 30913

Figure 46. Keyer BC-758-A, schematic of 450th stages.
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(2) Remove the 450TH tubes from their
sockets. Apply test prods across the secondaties
of transformers 58 and 59 in turn. Check tqr
continuity. If an infinite resistance indication 1s
obtained, the secondary winding of the trans-
former under test is open. If no repair can be
made, replace the transformer.

NoTE., While checking the output of the autotransformer
for continuity, rotate the :mlotransfﬂrm::r control arm (keying
voltage supply) from zero to maximum, Failure to obtain a

variable indication on the ohmmeter is an indication that the
rotating arm of the autotransformer is defective.

102. Keyer, Testing 450th Final Amplifier
Stages (fig. 46)
a. CAPACITORS 9-1, 9-2, AND 71.

NoTE. Before a resistance test of the final amplifier stage
1s made, the resistance of the capacitors must be tested.

(1) Using a shorting tool, discharge the
capacitors. '

(2) Disconnect from the circuit one side of the
capacitor under test.

(3) Apply test prods across the terminals of
the capacitor and check for a shorted indication.
If a shorted indication is obtained, the capacitor
has a short circuit and must be replaced.

b. RisisToR NETWORK. (1) Apply test prods
between the grid of the first 450TH and the grid
of the second 450TH.

(2) Normal resistance is 250,000 ohms.

(3; If an infinite resistance indication is ob-
tained, check resistors 25, 34, and 26 for an open
circuit.

(4) If the resistance indication obtained is be-
low normal, check resistors 25, 34, and 26 for a
shorted condition.

¢. AUTOTRANSFORMER G63. (1) Disconnect
the leads from the autotransformer terminals. Tag
the leads.

(2) Apply test prods across the input terminals
of the transformer and check for a continuity in-
dication. An infinite resistance reading indicates
that the primary or input winding of the auto-
transformer has an open circuit. If no repair can
be made, replace the transformer.

(3) Apply test prods across the output ter-
minals of the autotransformer. Check for a con-
tinuity indication. An infinite resistance reading
indicates that the output winding of the auto-
transformer has an open circuit. If no repair can
be made, replace the transformer.

d. RectiFiER TUBES 866. (1) Remove the
four 866 Rectifier Tubes from their sockets.

(2) Apply test prods across the filament ter-
minals of each tube and check for continuity.
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Check each tube individually. If an infinite f&
sistance indication is obtained, the filament elt?-
ment of the tube under test has an open circutt
and the tube must be replaced.
¢. FILAMENT TRANSFORMERS 60—1, 602, AND
60-3.. (1) With the 866 Rectifier Tubes r€
moved from their sockets, apply test prods to the
filament terminals of the tube sockets and .ch'eck
for continuity. Check each tube sqckeF indlv.idll-
ally. If an infinite resistance indication is obtained
at the socket filament terminals, check for an
open circuit in the filament transformer COfIES:
ponding to the tube socket. _ N
2) Disconnect one side of the primary wind:
ing of filament transformers GO-1, 60-2, and
60—3. Check for a continuity indication. ;f no
continuity indication is obtained, the primary
winding of the filament transformer under test
has an open circuit. If no repair can be made,
replace the transformer. _ t
f. PLATE TRANSFORMER G2. (1) Apply tes
prods across the secondary terminals of the trans:
former. Check for continuity only. -
(2) An infinite resistance reading indicates
that the secondary winding of the piqte trans-
former has an open circuit. If no repair caf
made, replace the transformer. : s
(3) Disconnect one of the a-¢ input leads fron
the primary terminals of plate transformer 62. .
(4) Apply test prods across the primary te i
minals of the plate transformer. C_hcck for agf}ﬂ
tinuity indication. An infinite resistance réd mtg
indicates that the primary winding of the_plife
transformer has an open circuit. If no repair can
be made, replace the transformer.

103. Signal Tracing Keying Unit .
4. Test InstTRUMENT. Cathode-ray Oscillo-
scope 1-134-A; Test Cord CD-719.

. . ; : ne
Note. ‘The purpose of this test is to isolate defects to ©

Emicular stage within the keyer unit. When the defect has

: ebe asure-
cen traced to a particular stage, a voltage or resistance meas

. L m-
ment test of that stage is made to locate the defective €0

ponent part.

b, PrELIMINARY TEsT. The following test
will sectionalize the defect to either the low- OF
high-voltage state of the keyer unit:

(1) Remove the high voltage from the keyer
and rectifier units.

2) Remove the right or left side panel.

(3) Throw the keyer CIRCUIT BREAKER

and the MAIN POWER switch to the ON post-

tion.
(4) Turn the selector switch to the internal



=8V - 85V
BIAS FOR 6L6 AND 6K7

=13V

BIAS FOR 6SJ7 CONTROL GRID
- gvBIAS FOR SW.GEN.
CONTROL GRID

| SCREEN GRID SUPPLY, ALL STAGES

255V
PLATE SUPPLY, ALL STAGES

375y
PLATE SUPPLY FOR 6L6
- 30

F‘ 13 14-3 24 ¢ M B
15,000 % [ 10,0001 m/o\o/-r\f 5,000 -
12-54 12-48 _le--m

— 1
—]
.__l

q ) ¢
19=1 (=] =
cé; g 23-| .L
= 12-58
¢ q q
8<s1a-2 8<23-2
g,, ~

63Vv-5A
X X

E
L
L

BIAS TO 6RID OF &GS
-7V

263835+ \O

z 4
3B0OVAC.
4000 *P
360VA.C
6O \°* 2000

2 O,

O O

ov 425V
Ell = 280000

on*s
BOTTOM VIEW TUBE BASE

TL 309i2

Figure 47. Keyer BC-578-A, schematic of voltage power supply.

position. The selector switch should be left in
this position for all tests.

Note. On some models of the keyer unit, it will be neces-
g:?(;r;o short the interlock switches where panci..‘ are removed
power can be applied to the low-voltage stages.

(5) Check low-voltage power supply (fig. 47).

(6) Check for a normal waveform indication
between the plate (tube prong 3) of the 6L6
pulse-amplifier output tube and ground. If no
waveform indication is obtained, the trouble has
been traced to the low-voltage stages.

(7) If a normal waveform indication is ob-
tained, check for a waveform indication between
the grid of the first 450TH tube and ground.

Note. No high voltage is necessary for this test and should
be kept off.

(8) If no waveform indication is obtained,
check coupling capacitor 8.

(9) If a normal waveform indication is ob-
tained, the trouble has been traced to the high-
voltage amplifier stage provided that no wave-
form indication was obtained when the keyer
unit was tested for pulse output.

¢. TESTING THE OSCILLATOR STAGE (fig. 48).
(1) Check for normal waveform indication be-
tween the screen grid (tube prong 4) and ground.

2) If no waveform indication is obtained, test
the oscillator tube and stage.
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TO NO.&
TERMINAL DLOCK

WAVE FORM
PRONG 4

HO. 66

17-1
100,000
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PART OF

SWITGH 60
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TO 14-2
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TO6-2 AND SYNG.OUTPUT
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Figire 48, Keyer BC-758-A, oscillator stage.
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AT IESTIN{_; THE SYNC. AMPLIFIER STAGE (fig. (2) Check for a normal waveform mdication
49). (1) Check for normal waveform indica-  between the plate (tube prong 3) and ground.
tion between the control grid (tube prong 5) and [f no waveform indication is obtained, test the
ground. If no waveform indication is obtained, tube and stage. :
check coupling capacitor 6-5, and stage.

30,0000

WAVE FORM
PRONG 5
SCREEN SUPPLY
O POINT =G
PART OF SWITCH 60
PRONG 3

BOTTOM VIEW TUBE BASE

TL 30805

Figure 49. Keyer BC-758-A, syne. amplifier stage.
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k-

2) Check for normal waveform indicatiy,

between the plate (tube prong 3) and groung
If no waveform indication is obtained, test {e

tube and stage.

¢. TESTING THE SQUARE-WAVE GENERATOR
STAGE (fig. 50). (1) Check for normal wave-
form indication between the control grid (tube
prong 5) and ground. If no waveform indication
Is obtained, check coupling capacitor 7 and stage.

6F6
9—= TO GONTROL GRID
2 OF PULSE SHAPQR
T [ N N | q
s @ m
T0 -4——-. - m .
SYNG AMR I

6F6 8 e

v 85,
g

+ B+ TO POINT —-B
TO SCREEN SUPPLY POINT ~¢

8= TO POINT =D

17-2

100,000N

TR o
85V -
20,0000°SC G |oz7,'ovoon
PRONG 3 BOTTOM VIEW TUBE BASE

TL 30906

Figure 50. Keyer BC-758-A, square-wave generator stage,



f- TESTING THE PULSE SHAPER STAGE (fig.  and the stage.
51). (1) Check for normal waveform indica- (2) Check for normal waveform indication
tion between the control grid (tube prong 4) and  between the plate (tube prong 8) and ground. If
ground. If no waveform indication is obtained, no waveform indication is obtained, test the tube

check coupling capacitor 1, variable capacitor 70,  and stage.

[ 6SJ7 '
TO i 1' ] TO GONTROL GRID
SQUARE WAVE PULSE AMP
CEMERATOR e AND 6-3
70
6F6 6 @
(o]
3 21-2
g a
o
o
o
o 8+ TO POINT -B
i #
WAVE FORM SCREEN SUPPLY TO POINT -C
PRONG 4
8- TO POINT -E |-=
30,0000 < !
-12V
284,5000*C K+ on |
|
|
OV.sup O +sG 53¢
on* 3 200000 [|
32V.y Oz He32V |
0 0 !
PRONG 8 oV 250V
oa”s P+ 750000

BOTTOM VIEW TUBE BASE
TL 30907

Fignre 51. Keyer BC-758-A, pulse shaper stage.
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& TESTING PULSE AMPLIFIER STAGE GF6 (fig.  check coupling capacitor 6-3 and stage.
52). (1) Check for normal waveform indica- (2) Check for normal waveform indication be-
tion between the control grid (tube prong 5) and  tween the plate (tube prong 3) and ground. If
ground. If no waveform indication is obtained, no waveform is obtained, test the tube and stage.

6-3 6F6
o 4= TO CONTROL GRID
PULSE SWAPER OF 6L6 PULSE
6847 e OUTPUT AMD 6°4
Q
> 21-3
c
("1 ]
17-3
B+ 70 POINT -8B
WAVE FORM
PRONG 5
PRONG 3

BOTTOM VIEW TUBE BASE
TL 30908

Figure 52. Keyer BC-758-A, pulse amplifier stage.
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2) Check for normal waveform indication be-

tween the plate (tube prong 3) and ground. If
no waveform indication is obtained, test the tube

h. TESTING 6L6 PuLse AMPLIFIER OUTPUT
Stace (hg. 53). (1) Check for normal wave-
form indication between the control grid (tube
prong 5) and ground. If no waveform indication is
obtained, check coupling capacitor 6-4 and stage.

and stage.

6-4 6L6 8
10 TO GRID OF
PULSE AMP FIRST 950 TH
G6F6
17+
WAVE FORM =
PRONG 5 B8+ TO POINT -a
= = Y SGREEN SUPPLY TO POINT =¢
8- T0 POINT =F |
75V -20V |
20,0000°%¢__S* 00,4000 |
!
J
360V |
a1s00n *F 03 II
2 7 |
32v O 32V
O,n,.'H O He |
PRONG3 gy *s Ke gy

BOTTOM VIEW TUBE BASE

TL 30909

Figure 53. Keyer BC-758-A, pulse amplifier output stage.
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i. TESTING 6L6 Sync. SINE-WAVE Output
StAGE (fig. 54).

Note. This stage should be tested especially when no wave-
form indication was obtained when testing the oscillator stage.
Do not omit this stage when signal tracing even though it
may seem that this stage has no direct relation to the preceding
stages.

(1) Check for normal waveform indication be-
tween the control grid (tube prong 5) and ground.

EXT.

TO SCREEN
ORID GUT7

AF INPUT
JACHK

Q20

YO TERMINAL NHO. 6

73

=

B¢

a
I TO POINT ©

TERMINAL BLOGK NO. CS

If no waveform indication is obtained, check
coupling capacitor 6-2 and stage. )
(2) Check for normal waveform indication
tween the plate (tube prong 3) and ground. &
no waveform indication is obtained, test the td
and stage.

be-

a ~ 3 featic ﬂ.t

(3) Check for normal waveform indication i5
the a-f output jack. If no waveform indication
obtained, check the jack circuit.

TO SYNC. AMR AND 6° 5

6F6

64

AF OUTPUT
JAGK

2,0000

WAVE FORM
PRONG 485

—>- 84+ TO POINT B

85V

ov
20000 n* SC S+ j0opoon

3.2V
H¥on

ov — gV
on K+ 20000

BOTTOM VIEW TUBE BASE

+9S

TL 30810

Fignre 54.- Keyer BC=758—dy sync. sine-wave output stage.
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104. Control Unit BC-1011-A or BC-1011-B
Panel Lamps

4. ABNORMAL ConpITION. Panel lamps do

not light with DIAL LIGHT toggle switch is

turned on.

Note, On Control Unit BC-1011-B, lamps are controlled
by knob labeled LIGHT CONTROL.

b. ProBABLE CAusgs. (1) Defective lamp
bulb.
(2) Defective socket or connections.

(3) Defective toggle switch.

4) Defective ON-OFF switch on Control
Unit BC-1012—-A or BC-1012-B.

¢. TEsT INSTRUMENT. Analyzer I-153-A.

4. REMEDY. Proceed with the following tests
until a defect has been located:

NotE  If one lamp lights and the other does not, the trouble
is in the bulb, socket, or wiring of the lamp affected.

1) Testing light bulh. Remove the lamp
bulb and replace with a tested new bulb. If the
new bulb does not light, replace the original bulb
in the socket.

(2) Testing lamp socket. (a) Remove the
side panel of Control Unit BC-1011-A.

b) Check the socket terminals. Repair or re-

lace any broken connections.

(c) Remove and tag the leads from one of the
socket terminals.

(4) With bulb in the socket and toggle switch
in OFF position, check for continuity across the
socket terminals. If no continuity is indicated, re-
»air or replace the socket.

(3) Checking !_r;gg!e switch. (a) Remove vol-
tage by turning off power to the unit at switch on
Control Unit BC-1012-A or BC-1012-B.

b) Check the toggle switch connections and
check for continuity across the switch with it in the
ON position. If there is no continuity, repair or
replace the switch. ;

4) Checking On-Off switch.
power at the power panel.

(b) Remove front panel of Control Unit BC-
1012-A or BC-1012-B.

(¢) Check the switch connections and check for
continuity across the switch with the switch in the

ON position.
(4) Make any repairs or replacement neces-

(#) Remove

sary.
105. Control Unit BC-1011-A,
Lamp (Red) (fig. 59)

4. ABNORMAL ConbprTioN. Indicator lamp
does not glow when MANUAL AND RATE-

Indicator

MANUAL switch is in the MANUAL AND
RATE position.

b. PROBABLE CAUSES.
bulb.

(2) Defective socket.

(3) Defective switch SW-194.

(4) Defective ON-OFF switch.

¢, TEST INSTRUMENT. Analyzer I-153-A.

d. REMEDY. Proceed with the following tests
until a defect has been located. :

(1) Testing light bulb. Remove the lamp bulb
and replace it with a new tested bulb. If the new
bulb does not light replace the original one in the
socket,

(2) Testing socket. (a) Remove side panel
of Control Unit BC-1011-A.

() Check the socket terminals.
loose or broken connections.

(¢) Check the socket for continuity with the
voltage off and the bulb in the socket.

(4) If no continuity is indicated, repair or re-
place the socket.

3) Checking toggle switch. See paragraph
10.}4%3). 8 s
4) Testing ON-OFF switch, See paragr
T.Otgd%fi). : g PR

106. Motor Generator MG-21 (fig. 61)

Ng‘rﬁ. The component parts of Motor Generator MG-32-A
are Gyrostat MG-392, Motor Generator MG-21, and Resistors
RS§-289. When mounted on Trailer K-22-B, these components
are treated individually. When used in the fixed installation,
they are treated as one unit Motor Generator MG-32—-A.

@ ABNORMAL CONDITION., Motor generator
set does not start when the ON-OFF switch on
Control Unit BC-1012-A or BC-1012-B is turned
to ON position.

b. PROBABLE CAUSES,
Motor Generator MG—21.

(2) Defective ON-OFF switch on Control Unit
BC-1012-A or BC-1012-B.

(3) Defective a-c induction motor.

¢. TEST INSTRUMENT. Analyzer I-153-A.

d. REMEDY. Proceed with the following tests
until a defect has been located. .

(1) Checking wiring of motor generator MG~
21, (a) Check for presence of alternating current
at the terminals of the induction motor.

(b) If alternating current is not present at the
motor terminals, check for loose connections or
broken wiring in the circuit.

(2) Checking ON-OFF switch. See paragraph
1044(4).

(3) Checking induction motor. (a) If induc-
tion motor will not start and the proper alternat-
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(1) Defective light

Repair any

(1) Defective wiring to




ing current is available at the motor terminals, the
motor generator set should be replaced with the
spare unit. Ordinarily, the repair of an induction
motor should not be attempted by the radar tech-
nician.

(4) Before disassembly of the set, permission
must be obtained from the officer in charge.

Note. Voltage used by the induction motor is 3-phase, 208-
volt.

107. Control Unit BC-1011-A or BC-1011-B,
Indicator Dials

4. ABNORMAL ConpITION. Indicator dials do
not rotate when motor generator set is started.

b. PoBABLE CAUSES, (1) Defective wiring in
Selsyn system.

(2) Defective Selsyn motor or Selsyn generator.

¢. TEST INSTRUMENT. Analyzer I-153-A.

d. REmEDY. Proceed with the following tests
until a defect has been located:

(1) Checking wiring in Selsyn system. (a)
Check a-c voltage at terminals in junction boxes
and terminal strips until a defect is localized.

(b) If defective wiring is discovered, make any
necessary repairs.

(2) Checking Selsyns. (a) Make a voltage
check at the terminals of the Selsyn. ;

(4) Remove and tag leads to Selsyn terminals,

(¢) Check continuity between Selsyn terminals.
Remove and replace Selsyn if an internal open
circuit is indicated.

Note. Do not take apart or attempt any internal repair on

a Selsyn unit unless permission of the officer in charge has
been obtained.

108. Antenna System

4. ABNORMAL CoNDITION. Antenna does not
rotate when rate control rheostat is energized.
b. PROBABLE CAUSES, (1) Defective rate con-
trol rheostat.
(2) Defective rate control motor.
3) Defective d-c exciter.
54) Defective Selsyn control system.
(5) Defective Silverstat in Gyrostat MC-392.
(6) Defective d-c generator.
(7) Defective antenna drive motor.
(8) Defective antenna drive mechanism.
¢. TEST INSTRUMENT. Analyzer I-153-A.
d. Remepy. Proceed with the following tests
until a defect has been located.
(1) Checking rate control rheostat (fig. 59).
Notg. Try both hand and foot controls. If the antenna

rotates, when either control is used, the trouble has been
localized to the other rheostat circuit.

(«) Check wiring between the rate control
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rheostat and the rate control motor, including
switches in the circuit.. )

() Make sure that the contactor arm,is mak !
ing a good contact on the rheostat. ]

(¢) Make a resistance measurement of the =
rheostat.

(4) Make any necessary repair or replacement

(2) Testing rate control moror (fig. 59). (4)
Measure d-c voltage present across the field of the
rate control motor. It should be approximatelf
50 volts,

(b) If the voltage is wrong, check variable
series resistors 10 and 11.  Adjust the resistanct
if necessary.
~ (¢) Check condition of motor brushes and bear =%
ings. Replace or clean brushes if necessary. |
bearings are worn, replace the motor.

(4) 1If no voltage is present, check the d-c & =
citer in Motor Generator MG-21. See test (3):

(e) If rate control motor is operating PfOPEd?’
check the transmission gears to synchro-generator
6G.

(3) Testing d-c exciter (hg. 61).

Note. The d-¢ exci ide itati Whets
o e Bl b

(4) Check the output voltage of the excteh
This should be 118-132 volts.

(b) If the correct voltage is present, check the
wiring and connections of all output circuits.

(¢) Check the condition of brushes. Clean o
replace, as the condition requires. Brushes Sl‘o.uid
be replaced if they are worn to half their origif
length.

~(d) If voltage is not present, replace the e
citer unit.

(4) Lesting Selsyn control system. See pard
graph 1074 (2).

(5) Testing silverstar in Gyrostat MG3%2
(fig. 62). (a) Check the two legs of the Wheat
stone bridge for continuity. Replace any detec
tive resistor or repair any broken connections-

(£) Check alignment of Silverstat. The £
fibre push pins should just touch the first Silyerstat
leaves on each side but not cause the closing ©
any contacts when the rate control rheostats at€ !
the center position.

(c) See that all contacts are clean.

. (d) If necessary, adjust the gyromotor centet
Ing springs to proper tension. :

(6) Checking d-c generator, («) Check condi-
tion of brushes.

(4) Check voltage across d-c generator field: i
should be 29-37 volts direct current. '




(¢) If no voltage is present make a continuity
test of the field of the generator.

d) Measure d-c current on armature. It
should be 1.4 to 1.6 amperes. If there is no cur-
rent, make a continuity test.

(¢) Replace the generator if either the field or
armature 1s found defective.

(7) Testing antenna drive motor MO-30. («)
Check condition of motor brushés and bearings.

(b) Make d-c current measurements of both
field and armature. Refer to table of test readings
and operating data, ¢ below. Field current ShOu;j
be 0.27 to 0,34 amperes. Armature curcent shou
be 1.4 to 1.6 amperes.

(¢) If there is no current throug
winding, make a continuity check of t_he.
the wiring connections to th.e d-c exciter. 7

(4) 1If there is no current in the arm‘a‘mret\; o
ing, check the armature and the connections
d-c generator for continuity. -

(S) Repair any open Of broken C'Om}cmaot?i.e ;g
there is an open circuit in the field or arm
the motor, replace the mot;)r_.

8) Testing antenna Aarwve :
Ins(pe)ct the gfars for proper meshing af
cation.

(4) Repair or replace

¢. ABNORMAL CONDITION:

h the field
field and

mechanisin. ( (I)
1d lubri-

any defective part.
Antenna MOVES

erratically. r is not
i PRO}l’iABLE Causes. (1) G
running. of Silverstat.

j t
2 -orrect adjustmen . i
: )Tlm INSTRUMENT: Analyzer 1153 A.
ﬁ’ RLS ]1 DY Proceed with the following tests
. REMEDY.

ated.
il t has been locate
R o o o
transgormer for continuity: dReplace transformer
i s icated.
if an open d dicate

reuit is (ndica f hort circuit
__f capacitor for a s bt
(b) Check 5 uf

first removing one set of leads between the motor

and the capacitor.
(¢) If capacitor is defective, replace with a new
one. ;

2) Testing adjustment of silverstat. (a) oee
paragraph 1084(5).

b) Try reversing the leads to the moror gen-
erator field (F1 and F2). The Silverstat correction
may be in the wrong direction.

;. ABNORMAL CONDITION, Antenna rotates in
wrong direction.

j. ProBABLE CAUSE. Reversal of leads to syn-
chro-generator 6G.

k. REMEDY. Reverse two of the leads marked
S on the armature of synchro-generator 6G.

NoTE. While checking the operation of the antenna posi-
tion control system, examine carefully the mechanical operation
of the system, noting any worn or broken gears or gear teeth,
worn bearings, obstructions to operation of moving parts, and
any lack of lubrication of gears and bearings. Replace any

broken or worn part and lubricate when necessary with the

proper oil or grease.
/. Test Readings and Operating Data Antenna
Position Control MC-298.

1. Rate control motor speed (either
RS 00D D S e o e TR 2,880 rpm == 59,

2. Antenna drive motor speed. . .. ...... 1,800 rpm == 5%

3. Gyromororspeed. ... :.icuiiilaian, 3,300-3,500 rpm

4, Motor generator speed............... 1,725 rpm (min.)

5. Rate control motor field............. 50v=1vdc

6. Do excitet OUtPUb... s a e s 118-132 v dc

7. Dicgeneratorfeld:. oo 29-37 v dc

8. D-c generatoroutput................ 250 v de

9. A-cinduction motor 3 phase, 208 v...| 1,120 wacts (max.)
10 D-CieXCIter OUEPIE o s v v ins o sieie e g s 2.4-2.9 amp
11 ‘D-cigenerator fieldl o ninia s, 0.66-0.84 amp
12.  Antenna drive moror field. . ......... 0.27-0.34 amp
13. Antenna drive motor armature . ...... 1.42-1.60 amp
14.  D-c input to control box............| 0.7-0.9 amp
157 D-cinput-toigyrostat, . .. i aten 1.42-1.60 amp
16. A-c input to control box............. 2-2.4 amp
17. A-cinpurt to gyrostat...... .........| 0.130-0.155 amp
18, A-cinpur to 6G sychrotie. ... ....... 1.5-1.8 amp

Section IV. RECEIVING SYSTEM

109. Generel Information _
ctically all Of. the more serious troubles
4 Pmmd in the radio sets will show up, in one
mcounteof another, as some irregularity in the
mann&fon the screen of the oscilloscope.  Fre-
imaffly this will be the only outward sign that
g;; ethi’ﬂg is: wrong. In the case of power system
or transmitting system troubles, other indications

of the nature and location of the trouble will
usually accompany the appearance of an abnormal
image on the screen, but troubles in the receiving
system will not usually produce any other indica-
tion of their presence. Fortunately, however, the
appearance of a distorted image frequently pro-
vides a good clue to the probable nature and loca-
tion of its cause.

b. Due to the relatively small size of the com-
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onents used in the receiving system, most of the
actual trouble shooting work within the com-
onents normally will be done on the test bench.
Actual trouble location and clearance done on the
receiving system as a whole will usually be ac-
complished by the substitution of the proper
spare components. For this reason, tl?c spare com-
onents must be kept in good operating condition
at all times. The regular and spare components
should be interchanged at least once every 2
weeks, whether or not such interchange is neces-
sitated by trouble conditions, in order that both
units can be serviced and to prevent the deteriora-
tion of the equipment from long-standing idleness.
¢, If the oscilloscope is off and cannot be
turned on, as indicated by no pilot light on the
range dial and no image on the screen, first check
the a-c power plug connection on the rear panel of
the unit. If the power is on, replace the oscil-
loscope with the spare unit; then locate and clear
the trouble in the defective unit. If the fuse on
the rear panel is blown, do not replace it without
first investigating and correcting the cause of its
failure.

d. If no image at all appears on the screen of
the oscilloscope when the power is on, the oscillo-
scope itself is faulty. The nature and location of
the fault within the unit cannot be predicted, but
the most likely source of trouble is tube or capaci-
tor failure.

e. If the image on the screen is a single spot,
the trouble is most likely a tube or circuit fault
in the 621-cycle oscillator of the oscilloscope. In
this case the transmitter will not be operating due
to the absence of the pulse.

f, If the image on the screen appears about
normal except that it is too narrow or too wide,
the trouble is in the horizontal sweep circuit or
the oscillator circuit of the oscilloscope. It may
be due to a faulty tube or a circuit trouble. If the
image appears as a single vertical line on the
screen it is an indication of tube or circuit trouble
in the horizontal sweep circuit of the oscilloscope.

. If the image appears normal, but is displaced
horizontally to the right or left side of the screen
and cannot be returned to its normal location by
means of the horizontal positioning control, it is
an indication of trouble in the cathode-ray tube
or the horizontal positioning circuit.

b, If the image appears normal, but is displaced
vertically upward or downward on the screen and
cannot be returned to its normal location by means
of the vertical positioning control, it is an indica-
tion of trouble in the cathode-ray tube or the
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vertical positioning circuit,

7. Another type of trouble which may be en
countered is insufficient sensitivity resulting in the
inability to observe the weaker echoes. The sensi
tivity of the receiving system should be ample to
bring up the background noise pattern to full
image height on the screen. If this cannot be
done, there are several possible types and loca:
tions of trouble that may be responsible. First
investigate the sensitivity control potentiometes
and the associated cable between the oscilloscope
and the receiver. Then check to see that the spatk
gap and the output connections of the receiver ate
operating correctly. If so, check the tuning ad-
justments of the r-f oscillator and the transmission
line associated with the receiver. If these checks
do not reveal the source of the trouble, replace
the receiver with the spare unit. If the trouble is
still present, replace the oscilloscope with the spate
unit. As a final resort, it may be necessary to
check the transmitter frequency and the line-up
of the transmitter and antenna system to eliminate
the trouble.

j. If the image on the screen shows only a very
weak main pulse or simply a horizontal line, check
first to see if the transmitting system is operating.
If the transmitting system appears to be function-
ing properly, check the spark gap to see that it is
not short-circuiting the receiver input. Then check
the power, sensitivity, and output cabling connec-
tions to the receiver. If these are all intact, replace
the receiver with the spare unit. If the trouble is
still present, replace the oscilloscope with the
spare unit. The unit in trouble should then be
examined for a blown fuse, faulty tube, or circuit
trouble as indicated by its characteristic symptoms
on further tests and should be repaired as soon as
possible in order to be ready for immediate use.
Do not replace a blown fuse without first locating
and removing the cause of its failure, since the
trouble will then recur as soon as the unit i
placed in operation.

k. When the image of more than one trans-
mitted pulse appears on the screen, one of them
standing still and the other drifting across the
screen, the drifting image is caused by a second set
operating in the same vicinity. The drift of the
moving image is caused by the slight difference
in frequency of the 621-cycle oscillator in the two
sets.

/. Another trouble which may appear at times
is a solid pattern, either regular or irregular in
shape, superimposed upon the normal image in
the oscilloscope. There are several possible causes
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ITEM |SC. TYPEIQUAN. MANUF ACTURERS CATALOG NO. OR TYPE NO.|ASSEMBLED NO.
DESCRIPTION
NO. NO. REQ. AS SPECIFIED BELOW, OR EQUAL DWG, NO. [ITEM
1 1 | GENERATOR, SYNCHRO-DIFFERENTIAL 60G ARMA CORP. MK V MODEL 1
2 1 | TRANSFORMER WEST INGHOUSE ELECTRIC & MFG. CO. STYLE #1231802
5 2 | RESISTOR 25 OHMS 75 WATT OHMITE MFG. CO. CAT. #0772
a 2 | SILVERSTAT RESISTOR 6 TO 590 OHMS WARD LEONARD ELECTRIC CO., WEMCO STYLE #1231a59
5 1 | CAPACITOR 5 MFD  165V. 60 CYCLES CORNELL DUBILIER CO. CAT. FKLA20%0
6 1 | MOTOR,A.C., B5V,60 CYCLE 1/750 H.P.,3450 RPM WEST INGHOUSE ELECTRIC & MFG. CO. STYLE §1231766
7 2 | TERMINAL STRIP, 7 TERMINAL

HESTINGHOUSE ELECTRIC & MFG. CO. STYLE #123696

TL 3i911




o e L e STt Ly @ 44-1 APPARATUS LEGEND APPARATUS LEGEND
(|| NOTE-. DISCONNECT GAPAGITOR 47-1 AT THIS _ SR RADIORECRIVES BC-404-C FOR RADIO RECEIVER BC-404-C (contd)
i / POINT WHEN INTERFERENCE REDUCER = _— — i — =i S L sl = _
i / BC-736-B IS INSTALLED. L W NS
b art uan 1 T
3 RD LE 4THILE : I AUDIO No. required Name of part and destription = rc«;uire: Name of part aod descripei
| B e T« L _ Era N Un - g
[} —— e m———
. i
(65K7) ! 1 6 Capacitor, 47 ppf, 500 volts. 27 1 Switch, s.p.d.t. (2-circuit switch).
i 2 16 Capacitor, 500 pyf, 500 volts. 28 2 | Jack, 2-contact, normally open.
U 3 12 Capacitor, 100, ppf, 500 volts. 29 1 Jack, 2-contact, normally open with third contact
| 4 30 Capacitor, 0.009 puf, 300 volts. to ground tip with plug out.
5A 1 Capacitor, 0.01 pf, 600 volts, oil filled, 30 4 Choke, 8 h at 150 ma, 200 ohms.
58 2 Capacitor, 0.01 pf, 400 volts. 3] ] Transformer, primary 110 volts; secondary, 350~
6 1 Capacitor, 27 pf, 500 volts. 0-350 volts at 145 ma, 5 volts at 3 amp, 6.3
7 1 Capacitor, 0.002 pf, 500 volts. volts at 4.5 amp ct.
8 1 | Capacitor, 3-30 pp.f, variable. 32 1 | Capacitor, 2.5, pf,~10 ppf, variable.
9 2 Capacitor, 0.1, pf, 400 volts. 33 1 Fuse, 5 amp (with extractor post).
10 6 Capacitor, 2-0.1 pf, 600 volts. 34 1 Receptacle, 2-pole male, 10 amp -250 volts, 15 amp
b-0.1 pf, 600 volts. -125 volts.
c-0.1 pf, 600 volts. 35 1 Capacitor, 0.1 pf, 400 vols.
11 4 | Capacitor, a-8, uf, 600 volts. 36 1 Capacitor, 0.1 f, 600 volts.
b-8, uf, 600 volts. 37 1 R-f primary coil, 7 turns No. 14 tinned copper
12 2 Capacitor, 12-1 right hand, 25 puf, 5,000 volts. wire, 14 inch ID.
12-2 Jeft hand (built in), 18 1 R-f secondary coil, 34 turns No. 18 insulated
13 2 Resistor, 100,000 ohms, 1 watt. wire, 3 inch ID.
14 1 Resistor, 1,000 ohms, 14 watt. 39 1 Oscillator coil, 874 turns No. 14 tinned copper
15 1 Potentiometer, 100,000 ohims. wire, g inch 1D.
16 1 Resistor, 22,000 ohms, }4 watt. 40 1 Second r-f coil, 11 turns No. 14 tinned copper
17 1 Resistor, 82,000 ohms, 14 waft. wire, 14 inch ID.
18 1 Resistor, 3,300 ohms, }4 watt. 41 1 Converter coil, 23 turns No. 18 tinned copper
19 2 Resistor, 470 ohms, 14 watt. wire, 3f5 inch ID.
20 1 [ Resistor, 1,800 ohms, 14 watt. 42 1 | Buffer coil, 3}4 turns No. 14 tinned copper wire,
21 6 | Resistor, 5,100 ohms, 14 watt. 36 inch ID.
22 | Resistor, 100,000 ohms, ¥4 watt. 43 4 I-f coil, 12 turns No. 24 enameled copper wire,
sR} 1 23-A, 23 ohms, 1 watt. 54 inch ID.
23-B, 23 ohms, 1 watt. 44 1 Connector, female.
23-C, 7,500 ohms, 5 Watts. 45 1 Connector, female.
23-D, 3,000 ohms, 25 watts. 46 1 I-f coil, 8 turns No. 24 enameled copper wire,
24 1 Resistor, 750 ohms, 20 watts. 54 inch ID.
| T —— 25 1 Resistor, 300 ohms, 50 watts. 47 1 Capacitor, 15 ppf, 500 volts.
| . == 26 1 Resistor, 750 ohms, 2 watts.
AA ERTLR Ml et O, - Tl TN e -
ke | 23.1c BO=s
11-34 A _l.!-ZA
= [ ||-a=r
e —
Y
e
TL-31038
Wire

63, Receiver BC-404-C, schematic.
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Figure 63. Receiver BC-404-C, schematic.



Or such troubles, some of which may be eliminated
by noting the characteristics of the image. For
example, a pattern which is regular in shape and
which does not drift across the screen may be
originating within the set and is probably due to
feedback or pick-up of the radiated signal in the
receiver or the oscilloscope. A faulty shield, filter,
or by-pass capacitor may result in such a condition.
Another possible cause of regular, peculiarly
sha:pcd patterns on the screen is oscillation in the
teceiver, Irregular patterns may be due to r-f
interference either locally or remotely generated.
Check to see that no frequency meter is operating
in the vicinity.

. Flickcr‘in'l_{ of the image or jumping of the
baseline may give the appearance of a double o
multiple image on the screen. This type of trouble
may originate in any one of several ways, but a
possible cause is a loose connection or micro-
phonic tube in the receiving system. Such troubles
may occur in the receiver or the oscilloscope, ot
the cables connecting these units. It is also possible
that a faulty connection in the antenna system or
the ta';il15111i1'tir1g system may cause this trouble
by varying ;_-hc'f;'cqucncy or the output of the
system very rapidly. As was indicated in / above,
the interference may be created intentionally and
every effort must be made by the operator to con-
tinue operation of the radio set to the best of his
.'!hflj[)’. b

7. Momentary blurring of the entire image on
the screen may result from poor contact of the
phasing-unit slip rings, or possrbly. from some
trouble in the cathode-ray tube or its focusing-
anode supply circuit. If the pI_msEng un_it is caus-
ing the trouble, the blurring will be noticed when
the range dial is moved.

0. The remainder of this section deals speci-
fically with a detailed analysis of troubles in the
receiver and oscilloscope.

110. Receiver Component, Signal Substitu-
tion (fig. 63)
4. 'TEST INSTRUMENT.
Signal generator 1-22-B.
Cathode-ray Oscilloscope I-134-A.
Test Cords CD-627 and CD-6G6.

b. PRl;PAMTORY STEPS. (1) Check receiver
power supply before proceeding with the follow-
ing tests (fig. 64). -

(u) Remove the recetver chassis from jts case
and place the receiver so that the end containing
the power transformer rests on the work bcncho

(')) Connect the test ()scilloscope to the I'C:
ceiver output ;;lf'k. The test Scope must remain
c.lmmecrt:d in this position during the complete
signal-substitution procedure., i

(I) Ren.mvc-the 955 oscillator tube from the
recerver unit.

(5) I:Ll[‘Il the receiver and test instruments on
. (6) Connect the ground test lead from the
signal generator to the receiver chassis,

(7) Insert a 0.001-,f capacitor in series with
rl_le test cord and the positive terminal of the
signal generator,

(5) Set the signal gcner_';ih)r to the intermediate
frequcncy of the receiver.

Notk. Allow the test instruments and the receive I
up for at least 15 minutes before applying !:-.:t.ruuur R

¢. PROCEDURE (fig. 65). (1) For signal sub.
stitution the receiver is divided into four sections
These sections must be checked in their Pl'(_)])(?l:
sequence to‘ save time in locating a defective
stage or section,

(2) The i-f stages are tested individually only
when the over-all test of the i-f stages (test pOin‘t
No. 2 on the application chart) shows an abnor-
mal condition. The sections are as follows:

(;.r) Second detector and audio stages; test
point No. 1. i

(,’;) I-f stages; test point No. 2 with the signal
generator tuned to the receiver i-f frequency and
the 955 oscillator tube removed from the receiver,

(¢) Mixer, oscillator, and buffer stages; test
point No. 2 with the signal generator tuned to
the receiver radio frequency and the 955 oscillator
tube replaced in the receiver. '

(4) First and second r-f stages; test point Nos.
3 and 4.

NOTE. Proceed wirhlthc following test procedures unti] 4
defective stage or section has been located. A stage or
section is abnormal when, upon the application of the 'sigm;j

generator to the input of a stage or section, no signal (or
distortion) appears on the screen of the test oscilloscope,
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Figure 64. Recetver BC—404—C, schematic of power supply.




APPLY SIGNAL FROM SIGNAL GENERATOR CONNECT TEST OSCILLOSCOPE

TO POINTS | THRU Il AS INDICATED TO RECEIVER OUTPUT
R.F.INPUT IN TEXT
]
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1 T.C. , @ @ I]}
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A

TUNE SIGNAL GENERATOR TO I.F. TUNE SIGNAL GENERATOR TO R.F
FREQUENCY OF RECEIVER WHEN FREQUENCY OF RECEIVER WHEN
TESTING THE I F, STAGES TESTING THE R.F. STAGES

955 954

CIRCLED NUMERALS INDICATE POINT
OF SIGNAL APPLICATION

— — — — — —

LOCAL OSC. BUFFER AMP. UNCIRCLED NUMERALS INDICATE

TUBE PRONG NUMBER
REMOVE THE 955 OSCILLATOR TUBE

WHEN TESTING THE I.F. STAGES T.C. INDICATES TOP CAP

REPLACE THE 955 OSCILLATOR TUBE % CONTROL GRID SHORT END
WHEN TESTING THE R.F. STAGES OF TUBE

601

Fignre 65. Receiver BC—404-C, block diagram. TL-30892
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(3) If an abnormal mdncatlon is
the test scope, test the tubes in the

ing the 6SK7 fourth i-f tube: If the
(2) Apply the output of the signal generator normal, apply voltage and resistance me
to the grid of the fourth i-f tube (tube prong 4,  ments to the stages, including the fourth i-f
- test point No. 1). : :

~ gen : a_tor for maximum output.
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Figure 66. Receiver BC-404-C, andio stage.
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Figure 67. Receiver BC-404-C second detector Stage
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(f-i{; }{Jibjmo I-F SECTIONS AND MIXER STAGE (2) If an abnormal indication is obtained
8- 68). (1) Apply the output of the signal apply signal substitution to the individ al if
generator to the grid of the 954 mixer tube (short  stages (z‘-:lbOve)_ SRl
end of the tube, test point No. 2). B

6-1
T0 -4—{' TO
) PLATE OF 1630 CONTROL GRID
2ND. R. F STAGE OF 68K7 |ST. |.F
41=1 S TAGE
T0 5- Al
H
d TO
20-1 >»8 - POINT E .
@ POWER SUPPLY
= T 10-18
TO TO TO POINT € {
PLATE OF 954 POINT D POWER SUPPLY !
BUFFER AMP STAGE POWER SUPPLY ! 1
[
SLORE e i '
o-n o )
0.V : 205 V !
| SHORTEND-GRID oA LONG END-PLATE |5 5o0n ..1
i
)
| |
n
‘ ]I
oV 1o v B
on SUE S.6. 7,000 |
| GRID END VIEW J
|

Tl -31029 |
f

Fignre 68. Recerver BC-404-C, mixer stage.
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220000 ¢ p — 13,800

SHORT END VIEW

LONG END-PLATE-225V
10,500

GRID END VIEW

TL-31036

Figure 69, Receiver BC-404-C, local oscillator
and buffer amplifier stages.

f. TESTING BUFFER AND LoCAL OSCILLATOR

STAGES (fig. 69). (1) Replace the 955 oscilla-
tor tube.

(2) Tune the signal generator to the r-f of

the receiver. Reduce the output of the signal
generator,

(3) Apply the output of the signal generator

114

to the grid of the 954 mixer tube (short end of
the tube, test point No. 2).

(4) If an abnormal indication is obtained, test
the tubes in the oscillator and buffer stages.

(5) If the tubes are normal, apply voltage and
resistance measurements to the stages.
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Figure 70, Receiver BC-404-D, second r-f stage.
TESTING SECOND R-F StAGE (figs. 70 and (2) If an abnormal indication is obtained, test

(1)

Apply the output of the signal gen-  the second r-f tube. If the tube is normal, apply

71)- to the grid of the 1630 second r-f tube  voltage and resistance measurements to the sec-

erator

(tube prof

g 4 or 5, test point No. 3). ond r-f stage.
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Figure 72. Receiver BC-404-C, first r-f stage.

5, TESTING FIRST R-F StAGE (fig. 72). (1)
Remove the _signal-ger.;emtm- ground. test lead
from the receiver chassis. .

2) Connect both output terminals of the
signal generator to the input tromb’one'nf the re-
ceiver. The proper connecting point is about 8

inches from the receiver..
(3) Adjust the shorting bar on the trombone

so that a maximum signal is shown on the test
oscilloscope.
Note. The output of the signal generator should be
reduced to approximately S microvolts.
4) If an abnormal indication is obtained, test
the 832 tube. If the tube is normal, apply voltage
and resistance measurements too the first r-f stage.
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Figure 73. Receiver BC-404-C, fourth i-f stage.

7. TESTING INDIVIDUAL I-F StAGES (fig. 73). ° point No. 5). If an abnormal indication is ob

(1) Apply the output of the signal generator to  tained. check the coupling between the third and
the plate of the third i-f tube (tube prong 8, test  fourth i-f stages. -
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Figure 74. Receiver BC-404-C, third i-f stage.

obtained, test the third i-f tube. If the tube is
normal, apply voltage and resistance measure-

ments to the third i-f stage.

the output of the signal generator
the third i-f tube (tube prong 4,
If an abnormal indication is

2) Apply
to (the grid of

test point No. 6).
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(3) Apply the output of the signal generator
to the plate of the second i-f tube (tube prong 8,
test point No. 7). If an abnormal indication is
obtained, check the coupling between the second
and third i-f stages.

(4) Apply the output of the signal generator
to the grid of the second i-f tube (tube prong 4,
test point No. 8). If an abnormal indication is
obtained, test the second i-f tube. If the tube is
normal, apply voltage and resistance measure-
ments to the second i-f stage.

(5) Apply the output of the signal generator
to the plate of the first i-f tube (tube prong 8,
test point No. 9). If an abnormal indication is
obtained, check the coupling between the first
and second i-f stages.

(6) Apply the output of the signal generator
to the grid of the first i-f tube (tube prong 4, test
point No. 10). If an abnormal indication is ob-
tained, test the first i-f tube. If the tube is normal,
apply voltage and resistance measurements to the
first i-f stage.

(7) Apply the output of the signal generator
to the plate of the 954 mixer tube (long end of
tube, test point No. 11). If an abnormal indica-
tion is obtained, check the coupling between the
mixer and first i-f stage. If the coupling between
the stage is normal, test the 954 mixer tube and
apply voltage and resistance measurements to the
mixer stage.

111. Alignment of Receiver Component

In order to obtain proper receiver sensitivity, it is
necessary to align the receiver for the propet radio
and intermediate frequencies. The r-f stages
should be approximately 106 megacycles (trans-
mitter frequency), while the i-f section should be
adjusted to approximately 20 megacycles.

a. TEST INSTRUMENTS. (1) Signal Generator
‘T-122-B.

(2) Oscilloscope 1-134-A.

(3) Resistor Panel BD-109.

(4) Test Cords CD-627 and CD-666.

b. ALIGNMENT OF I-F STAGES. The steps to
be followed in checking the i-f section are as
follows:

(1) Remove the cover from the receiver
chassis. Set the chassis upright on one end as
shown in figure 77.

(2) Remove the local oscillator tube 955 from
its socket.

(3) Connect the receiver, the signal generator,
oscilloscope, and resistor panel as shown in figure
77. Resistor Panel BD-109 is used as a sensitivity

122

control for the receiver. Insert the plug of .Cerd
CD-627 into the output jack of the receiver;
the other end of this cord is connected to the verti:
cal plate terminals of the test scope. Be sure the
sleeve side of the plug is connected to the ground
terminal of the test scope.

(4) Connect the signal-generator output lead
to the grid of mixer tube 954 and connect the
signal-generator ground lead to the chassis. The
two leads from the signal-generator output ter
minals should be as short as possible.

(5) Set the frequency of the signal generator
to approximately 20 megacycles. :

(6) Apply power to the receiver, test oscillo-
scope, and signal generator. Allow thfe equip-
ment to heat to normal temperature; this sh(.Juld
be about 15 minutes. Do not align a cold receiver,
as its adjustments will be different when it 1§
operating at its normal temperature; this is also
true of the signal generator. .

(7) Turn the res_is_tor panel control to the maxi-
mum clockwise posttion. _ .

(8) Adjust the attenuator dial on the.mgn_al
generator until a pattern ?pprox:mately 1 mch:ln
height appears on the oscilloscope screen, and & ]
just the timing controls on the oscilloscope untt
the pattern on the screen becomes a steady sine
wave. y :

(9) Loosen the knurled nut of the fourth i-f
plunger screw, and adjust the plunger screw for &
peak deflection of the sine wave. .

(10) If the deflection increases to a point of
the screen of the oscilloscope, retard the attenua-
tor dial on the signal generator to the original
height of 1 inch. Continue adjusting the plunges
screw until a definite peak is discernible. When
a peak deflection has been reached by adjusting
the plunger screw, tighten the knurled 1ockﬂu_l‘-_
Do not move the plunger screw adjustment 18
tightening the locknut.

g(11) Ig{epeat the procedure described above for
the third, second, and first i-f stages. In other
words, adjust the plunger screws and Flghten the
locknuts at a peak deflection for each i-f stage.

Note. In progressing through the four i-f stages, it may bf
necessary to retard the signal-generator attenuator controls con
tinually in order to maintain the proEer 1-inch deﬂeCtl‘mi
Likewise, the resistor panel control may be retarded to prevett
overloading and to obtain an undistorted sine wave at t
peak setting. When p_cakingl;) the last three stages, the sin€
wave becomes progressively blunt and ragged. 'This

in the pattern is caused by the admittance of a noise level and
actually indicates an increase in the sensitivity of the receivet.

¢. SENSITIVITY TEST OF I-F STAGES. (1) When
the four stages of the i-f section have been aligned.,
the sensitivity should read about 55 microvolts.

r
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HIGH VOLTAGE POWER SUPPLY

APPAR ATUS LEGEND FOR OSCILLOSCOPE UNIT BC-403-E

APPARATUS LEGEND FOR OSCILLOSCOPE UNIT BC-403-E

:‘: ?:;::; Name of part and descriprion [;:: ?:;ﬂ::; Name of part and description
1 2 | Capacitor, 56 piuf, S00 volts. 36 1 Resistor, 10,000 ohms, 2 watts.
2 2 | Capacitor, A-2 puf, 400 volts, 37 2 Resistor, 18,000 ohms, 2 watts.
B-2 ppd, 400 volts. 38 4 Resistor, 270,000 ohms, 2 watts.
C-2 pyf, 400 volts. 39 1 Resistor, 470,000 ohms, 5 watts.
3 9 | Capacitor, 0.001 pf, 500 volts. 40 1 Resistor, 5,000 ohms, 10 watts.
4 3 | Capacitor, 0.01 pf, 5,000 volts. 41 2 Resistor, 7,500 ohms, 10 watts.
5 14 | Capacitor, 0.01 pf, 400 volts. 42 1 Resistor, 10,000 ohms, 10 watts.
6 | 70612 Capacitor, 0.1 pf, 600 volts. 43 1 Resistor, 15,000 ohms, 10 watts.
6 | 50-5) Capacitor, 0.1 pf, 400 volts. 44 1 Resistor, 10,000 ohms, 20 watts.
7 1 | Capacitor, 330 pasf, 500 volts. 45 1 Resistor, 5,100 ohms, 14 watt.
8 1 | Capacitor, 0.001 pf, 5,000 volts. 46 2 | Transformer (power).
9 1 | Capacitor (7-0.005 p.£), 0.035 pf, 500 volts. 47 1 | Transformer (power, high voltage).
10 9 | Capacitor, A-8 p.f, 600 volrs. 48 2 Reactor (choke).
B-8 pf, 600 volts. 49 2 Transformer (audio).
11 1 | Capacitor (matched pair), 0.073 pf, 250 volts. 50 1 Potentiometer, 25,000 ohms.
12 1 | Capacitor, 2 pf, 600 volts. 51 1 Potentiometer, 75,000 ohms.
13 2 | Capacitor, 0.5 wf, 600 volts. 52 3 Potentiometer, 200,000 ohms.
14 1 | Resistor, 18,000 ohms (1-39,000 ohms, 133,000 53 2 | Jack (open circuit).
ohms, 2 watts, connected in parallel), 4 watts. 54 1 Relay (110 volts, 60 cycles).
15 1 | Resistor, 300 ohms, 50 watts. 55 1 Relay, blower (110 volts, 60 cycles).
16 2 | Resistor, 47 ohms, }4 watt. 56 1 | Switch, safety Chigh voltage).
17 1 Resistor, 270 ohms, 14 watt. 57 1 Fuse, 5 amp.
18 2 | Resistor, 330 ohms, 14 watt. 58 1 Light, pilot (Mazda, No. 51, clear).
19 5 | Resistor, 1,000 ohms, 14 watt. (19-1, 19-2). 59 1 | Switch, toggle, d.p.d.c.
19 1 | Resistor (2-2,000 ohms, 14 watt in parallel) 60 1 Switch, s.p.d.t. (actached to potentiomerer 51 -1).
1,000 ohms, 1 watt, 61 1 Outlet plug, a-c, female (for blower motor).
20 5 | Resistor, 100,000 ohms, 4 watt. 62 1 | Receptacle (a-c input).
21 2 | Resistor, 1 megohm, 14 watt. 63 3 | Jack (closed circuit).
22 1 | Resistor, 10 megohms, }4 watt. 64 4 | Inductance, coil, 300 mh, 600 ohms.
23 1 | Resistor, 150 ohms, 1 watt, 65 1 Inductance, coil, 25 mh, 140 ohms.
24 1 Resistor, 750 ohms, 1 watt. 66 1 Inductance coil, 1,870 mh (in shield) 2,600 ohms.
25 1 Resistor, 7,500 ohms, 1 watt. 67 1 Inductance coil, 280 mh, 665 ohms.
26 1 | Resistor, 39,000 ohms, 1 watt. 68 1 | Resistor, 8 megohm, 10 watts.
27 g Resistor, 1,000 ohms, 1 watc, 69 2 Resistor, 1 megohm, 1 watt.
28 1 Resistor, 390 ohms, 14 watt. 70 1 Potentiometer, 1.5 megohm.
29 1 | Resistor, 15,000 ohms, 1 watt. 71 1 Resistor, 120,000 ohms, 1 watt.
30 5 | Resistor, 100,000 ohms, 1 watt. 72 1 Resistor, 82,000 ohms, 14 watt.
31 2 | Resistor, 270,000 ohms, 1 watt, 73 1 Resistor, 4,700 ohms, 14 watt.
32 1 Resistor, 10 megohms, 10 watts. 74 1 Capacitor, 0.05 mfd, 600 volt.
33 9 | Resistor, 75 ohms, 2 watts. 75 1 Resistor, 22,000 ohms, 1 watt.
34 1 | Resistor, 200 ohms, 2 watts. 76 1 | Resistor, 56,000 ohms, 1 watt.
35 9 | Resistor, 560 ohms, 2 watts. 71 1 Resistor, 220,000 ohms, 1 watt.
T -
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Figure 79.
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This reading is shown on the attenuator dial of
the signal generator. The sensitivity contro!, Re-
sistor Panel BD-109, should be in the maximum
clockwise position.

(2) The table below shows a stage-by-stage
gain measurement of the four i-f stages. In taking
these measurements, remove the 51gna[ generator
Jead from the mixer grid and ground, and connect
them to the grid (No. 4 prong) and ground on
the following stages:

4th i-f grid _for
3rd i-f grid. ... covecin e for
9d 1-fgrid. . o wnve s s s for a
Isti-f.geid. .., .\ saaci s s « for a
for a

Mixer grid
d., ALIGNMENT OF R-]l‘ STAGES.
f stz -oceed as follows: ‘
r f(sll‘)lg(;i’sgsl(lma trombone on thf: input terminals
of the receiver. Replace the oscillator tube. :
(2) Connect the signal-gene_rqtor output lea
and groul‘ld lead to arbitrary positions on the trom-
bone as shown in figure 78. e e
(3) Set the frequency cqntro[ dial on the 51'%:_1.;
enerator to the transmitter frequency which
should be approximately 106 megacycles. Set the
¢ oscillator dial to 50. ‘
Apply power to all u.mts and allow them
e up to normal operating temperature.
Adjust the signal-generator attenuat.or con-
0['50 that a clear sine wave of approximately
= ch appears on the oscilloscope screen.
: m{, Move the shorting bar and the signal-gen-
tor output leads along the trombone until a
cak deflection appears on the oscilloscope. It
; ay be necessary to retard the s:gngl—generator at-
te;]uator control to maintain the 1-inch deflection

on the oscilloscope.

To align the

receive

(4)
to com
(5)

erd

In beginning the r~f‘:1lignmcnt, the adjustment of
ator dial and sensitivity control (Resistor Panel
09) are arbitrary and are done solely to obtain a clear
13D-lwwc on the o.w:illnscnpc. If_ the sensitivity control is
M‘ full gain, the attending noise level will cause a con-
“.d and unworkable pattern to appear on the scope screen,
fusec :‘hnl'gh the attenuator control on the signal generator
-:‘\"3"' be properly retarded.  Consequently, the sensitivity con-
0 and the signal-generator attenuator control must be ad-
ol II simultaneously in order to secure a clear and workable
il_‘-"i"ﬁ";"r ave pattern on the Scope screen.
s1ne-We

NOTE.
o attenu

5ine
e

(7) Insert the tuging wand in the local oscil-
ator coil (39-1). Either the brass or iron end of
the wand may be usc&lzl at f.irst. ’_l“he tests and pro-
cedures used in conjunction with the wand are

described in paragraph 37. : \
g8) Adjust the trimmer screw in capacitor 8-1
of the buffer coil (42-1) for a peak deflection.

a 1-inch deflection
a 1-inch deflection
1-inch deflection
1-inch deflection
1-inch deflection . . .

(9) To align the second r-f coil (40-1), follow
the tuning wand procedure described above for
the local oscillator coil. Should the output gain
indicated on the scope screen increase to a point
off the screen during any of these operations, re-
tard the signal-generator attenuator control in
order to maintain the standard 1-inch deflection.

(10) In aligning the first r-f coil (37-1),
again use the tuning wand and follow the same
procedure.

80,000 microvolts.
9,000 microvolts.
1,000 microvolts.

110 microvolts.
55 microvolts.

(11) Finally, adjust the potentiometer (05=1)
for a peak deflection.

e. SENSITIVITY OF R-F StaGEs. If all the r-f
stages have been aligned properly, the over-all
sensitivity of the receiver component should be 3
or 4 microvolts for a 1-inch deflection on the test
oscilloscope screen.

112. Oscilloscope, Time Delay Relay 54-1
(figs. 79 and 80)

@. ABNORMAL CONDITION, Oscilloscope time
delay relay 541 is not heard closing.

b. ProBaBLE CAUSES. (1) Lack of a- power
to the oscilloscope unit.

(2) Defective a-c power switch G0-1.

(3) Defective high-voltage safety switch 56,

(4) Defective time delay relay 54-1.

¢. TEST INSTRUMENT. Analyzer, 1-153-A,

d. REMEDY. Proceed with the following tests
until a defect has been located.

NO_TE.. T}:mw the a-c power ON switch and note whether
the dial indicator lamp glows. If the indicator lamp glows
proceed with tests (3) and (4) below. If the dial lam[;
does not glow, proceed with tests (1) and (2) below.

(1) Testing ac power to the oscilloscope unit.
Follow procedure outlined in paragraph 1134(1).

(2) Testing a-c power switch 60~1. See para-
graph 1134(6).

(3) Testing high-voltage safety switch, See
paragraph 114d(5). "

(4) Te_r,fiug time delay relay 54-1,
move the oscilloscope unit from its case.

(b) Check for continuity across resistor WL of
the time delay relay.

(¢) Normal resistance is 1.500 ohms. If no
resistance indication is obtained. replace the re-
sistor.

(4) Re-
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OSCILLOSCOPE BC-403-F, VOLTAGE

AND RESISTANCE MEASUREMENTS
—— == = == | ——
2 e Ohms to gronn
—_— Prong No. Elemeqe Volts o groung
Tube |. _ - |
- i | |
) ' ) 0
| 1 Shield 0 0
| 2 : tlt‘“ﬂ'r'_ l 3.15 ac 140
T 7.8
| ) "tII[_‘ Bric 2 320,000
65]7 4 Grid | 0 340
5 (‘__uhmk- 2.5 20,000
Oscillator 6 Screen ' 88 G
1st Section :] 7 '}'“"”’"" 315 ac 65,000
8 Plate « 250 =
N NT ,
~ | 7 , Heater 3.15 ac l1
3 Plage | 178 -‘-“-”l:l]
6V6eGT 4 Screen 290 19,00t
5 Grid 0 560,000
laton N.C
Oscillator 6 s 0
2d Section 7 [ Heater b o .‘1
Q | Cathode | 20 780 -
e | Shield 0 4
3 | 2 Heater 3.15 ag 0
[ 3 Plate 360 17,000
616 4 . Screen 220 15,000
5 Grrid 0 95,000
Kever ﬂmi\liﬁﬂ' & N.C, g e Y
¢ 7 Heater 3.15 ac 9
] | L‘..’i[hﬁ}llt' | 14 250 2
| 1 |
e I ! Shield 0 0
i 2 Heater 15 0
. 3 Plate 60 17,000
6L6 4 [ Screen 220 15,000
5 | Grid o 95,000
Range Amplifier 6 I N.C. s slps
7 Hearter 315 ac 0
8 Cathode 13 | 250 L
ST — | | | Shield | 0 0
. 3 Hearter | 3.15 ac 0
| 3 | 311:[? grid 2.9 250
| 6ACT l. 4 - Grid 0 440
B | 5 | Cathode . 2.9 250
Buffer Amplifier | 6 l Sereen 195 112,000
7 Heater | 315 ac 0
8 i Plate |1 70 17,000 s
. e | o = e h
e 1 | Shield | 0 0
2 | Heater | 3.15 ac 0
3 ‘ Flace 12 18,500
6L6 4 ﬁ‘a Bl ! 138 i 7,000
- 5 Gl’ld ’ 15 1,800
Square-Wave Generator 6 N.C. | ‘
qu Bl [F st Ul & 5 it
Heater | |
(1st) 7 S | 3.15 a¢
8 Cathode




Tuhe ool Element Volts to ground Ohms to ground
wif 0
:“l'.'lL'ld 0 "
, Heater 3.15 ac l
6L6 3 Plate 242 19,000
; =000
N 4 Screen 138 Ly
NI == 95.000
Quare-Wave Generator . Grid 142 20N
(24> skt g N.C e
(2¢ 7 N.C. SEEE
o Heater 3.15 ac -
8 Cathode 11 360
Shield 0 0
2 Heater 3.15 ac 0
- 19 ’
6]5 ) Plate 145 §20,000
| 4 \' (_‘.. ...... PR
:\:I\-,-_'|'w t} . li['il! J } 9 l(‘ﬁ.\)i‘:)
oth Generator ) N.C
6 AN Bog ae Ry s L
- Heater 3.15ac 0
) G B
[ g Cathode 88 7,000
| 1 Grid (1 3 1,000
o) Plate (1 200 52,000
s : Cathode 7 1,000
6SN7GT | 3 s 0
4 Grid (2 100,000
_I MNate (2] I ")_ P 3
},'l\lf'l’l.ll | 5 l_]'”." rg h_ 56,000
Tiverts | 6 Carchode ] 1,000
wverting Jile | -
ng Amplifier = Heater 3.15 ac 0
8 Heater 3.15 ac 0
| -
1 Shield 0 0
2 Heater 3.15 ac 0
Plate 280 9.0
616 | 3 i 19,000
4 Screet 165 5,200
._ . Grid 05 A
Video Amplifier ) = i 95,000
ik | 6 N.C. . [ it
7 Heater 3.15 ac 0
] Cathode 18 800 4
e
I 1 Shield 0 0
| /] Heater o BT 0
| Watala)
6H6 3 Plate (1) 0 75,000
4 Cathode (1, 88 13.000
g MNara () =) S
D-c Restorer 2 Plate (2) 6.7 75,000
(4] MN.C.
7 Heater 3.15 ac 0
8 Cathode (2 7 95.000
i A
' 1 N.C. I
2 Heater 3.15 ac 0
6VoGT 3 Plate 250 9.500
¥ P A
' . 4 Screen 330 4.000
Vacuum Tube 5 Grid 0 \)\‘JU.I\OU
Delay Relay 6 N.C . 900,0C
7 Heater 3.15 ac i '“
8 Cathode 52 1,000
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Tuhe Prong No.

e SR _ LT

Element | Volts 1o ground | Ohms 1o ground
= =5 _I_ L
1 Shield 0 || 0
2 Filament 420 | 4,500
5T4 3 N.C. EaTe [
4 Plate XX 70
Oscillator Compartment 5 Eg ol e P g
Full-Wave Recrifier 6 Plate XX || 70
7 N.C. o, d il
8 | Filament 420 4,500
1 Shield 0 0
2 Filament X 17,000
5T4 3 N.C. Sempzas R
4 Plate XX | 70
Saw-Tooth Compartment 5 N.C. | R
Full-Wave Rectifier 6 Plate | XX 70
i N.C. L A
8 l Filament l X 17,000
879 Cap \ Plate XX || 2.5 meg
Half-Wave |
High-Voltage Recrifier XXX || Filament [ XX ! 350

N.C. No connection,

X Volrage across Capacitor 16-2B (the outpur of the filter) is 350 volts.
XX Take no voltage reading at this point.

XXX Make resistance reading from filament tap on Transformer 69-1.

(4) Check for continuity across the bimetallic
element of the time delay relay. If no continuity
is indicated, repair or replace the bimetallic ele-
ment.

(¢) Check for continuity across the relay coil

terminals. If no continuity is indicated, replace
the time delay relay.

113. Oscilloscope, Dial Lamp 58-1

a. ABNORMAL ConpiTioN. Dial lamp 58-1
does not glow.

b. ProBABLE CAuses. (1) Defective fuse
57—1.

(2) Defective dial lamp bulb.

(3) Defective socket and connections.

(4) Lack of a-c power to oscilloscope unit.

(5) Defective a-c input receptacle.

(6) Defective a-c power switch 60-1.

(7) Defective power transformer 46-2.

c. TesT INSTRUMENT. Analyzer 1-153-A.

d. REMEDY. Proceed with the following tests
until a defect has been located.

NOTE. Turn the a-c power switch of the oscilloscope unit

to the ON position and note whether the blower unit is operat-
ing. Allow sufficient time for the time relay to energize. If

the blower unit operates, proceed with tests (2), (3), and
(7) below.

If the blower unit does not operate, proceed with
tests (1), (4), (5), and (6) below.

(1) Testing fuse 57-1.
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(4) Remove the fuse

cartridge from the rear of the oscilloscope.

(b) Remove the fuse from the fuse holder.
Check for continuity across the fuse terminals, of
note whether the element within the fuse is de-
fective. Replace the fuse if found defective after
determining the cause of the trouble. :

(2) Testing dial lamp bulb. Remove the dial
lamp bulb from its socket and replace with a
tested new bulb. If the new bulb does not glow,
reinsert the original into its socket.

_Note, The lamp bulb may be tested by checking for con-
tinuity across the terminals of the lamp bulb.

(3) Testing lamp socket and connections. (a)
Check the lamp socket terminals. Repair or fe-
place any loose or broken connections.

(b) Check for a-c voltage indication across the
terminals of the lamp socket, with the a-c power
switch on. If voltage indication is obtained and
the lamp bulb does not glow, replace the dial
lamp socket.

(4) Testing a-c power to oscilloscope unit.
() Remove the a-c supply cord from the oscillo-
scope unit,

(b) Check for a-c voltage across the terminals
of the female plug of the a-c supply cord. If no
voltage indication is obtained, check the a-c cord

and plug, and the a-c supply from the distribution
panel to the oscilloscope unit.




(5) Testing ac input receptacle. () Check
the terminals of the a-c input receptacle. Repair
or replace any loose or broken connections.

(4) Remove the a-c input cord from the oscillo-
scope unit.

(¢) Turn the a-c power switch to the ON
position and check for continuity across the ter-
minals of the a-c input receptacle. If no con-
tinuity is indicated, repair or replace the a-c input
receptacle.

a-c input receptacle until the

Norte. Do not replace the
and found normal.

a-c power switch has been tested
(6) Testing a-c power switch 60—; . () Re-
move the a-c input cord from the osalloscopt?.
(b) Check for continuity across the tegm!nal.s
of the a-c power switch. If no _contmuity is indi-
cated, repair or replace the switch.
(7) Testing power !3"(0{*5}‘01'”2(’1'. 46-2. (a)
Remove the oscilloscope unit from its case.
(4) Remove the one lead from the 6.3-volt

filament winding of the transformer.
Check for continuity across the filament

winding of the transformer. If no continuity is

indicated, replace the power transformer.
d) Check for continuity across the primary

winding of the transformer. If no continuity is
indicated, replace the transformer.

One of the primary leads must be removed from

¢)

MNOTE.
the circuit.
Oscilloscope, Blower Motor Unit

114.
Oscilloscope

4. ABNORMAL CONDITION.
t not operating.

er motor uni ;
blow (1) Defective blower-

5. PROBABLE CAUSES.
motor a-¢ input cord.
Defective blower-motor.
(3) Defective blower-motor thermal overload

aker. : :
bre([{) Defective blower-motor a-c input recep-
2.-:]6- ; .
ta 5 Defective high-voltage safety switch.
(6) Defective blower-motor relay 55-1.
Defective time relay 54-1.

7, ‘TEST INSTRUMENT. Analyzer [-153-A.

y REMEDY. Proceed with the following tests
qtil 2 defect has been located.
Ll

Check the blower-motor a-¢ input reccptuclc’fur

yutput. If no voltage output is obtained, proceed
(4) through (7). If voltage output is obtained,

ests L ests (1) through (3).

pro(‘ucd with
1) Testing blower-motor a-c input cord.  (a)

Check the terminals of the male plug on the a-c

input cord. Repair or re
connections,
(6) Check tt
e blower-m :
ll;reaks or defects between t(;)tor e
lower-motor lead
: $. Repaj
defective, o
(2) Terf-;}zg bl
(2) Testin ower motor
continuity across the termin;thlof(a) i
on(t}1)e b}ower-momr a-c inputt co dthe ¥ plug
AN Conrinuity is i o
A7) S not indj
cover from the thermal overljf:(cia;fd’ ]:"emove 5
ad breaker.

(¢) Untape blower.
Ty Fe POWELmotor leads Ti-Ts gng

Place any Jooge or broken

put cord for
¢ male plug and the
Or replace cord if

NOTE. Leads Ti i
eI and T2 are soldere
defects ur’"lt;rn:.-.tli:? T mgethe:? ecr?lgcgo%;tj;zr ;l sgd g?
o {5 cads or
A (4) Check for continuit
3-T4., If no continu:'ty i
rep(lajce the blower-motoy
¢) If continuity js ind:
. is i
e y ndicated, recheck the a-¢
é(?é) Testing blower-moroy
buakei. (zr) Remove the
re(z}; er Rfrom the motor housing
b t}) emove the bakeljte cover from tl
1¢ thermal overload breaker g
E;’) Iéemove one of the leads.
" tl;l b;gzil;rfoi'fc:gtinuit‘y across the terminal
: : continuity is indj
plac; thg thermal overload bre'tt)fc;: nles
! )( £ %{eﬁfﬂmg fn’owe.r-yfaomr a-c :'n;fwt receptacle
(;,) C}?vi the oscdloscope unit from its case.
<AL, Repfir CThe b{ower-motor 2-C input recep-
: r repla
e place any loose or broken con-

(5) Testing hi gh-voltage safer y switch, (a)

Y across T1-T2 and
$ indicated, repair or

thermal overload
thermal-overload

= & :
- With the osullosmpe unit removed from its case

:;i?ecf\' lt’h‘e terminals of the safety switch. Repair
I r;.p 183 any loose or broken connections.
28 (t;]) ‘ 1_eck for‘ continuity across the terminals
2 m)L{- a\\;!btch‘,t with the switch button depressed
ontinuity is indj epai ‘
el y 1s indicated, repair or replace the
s (GI)\ Testing blower-motor relay 55-1. (a)
,l:l{,‘(.") the terminals of the relay. 'Repair or re-
p d(.;. any loose or broken connections.
¥ ? ) .Rc.-move one of the leads from the relay
L.()Il‘ tglrplllells.' Check for continuity across the
re dy ‘Lml terminals. If no continuity is indicated,
rep(_m; OIr replace the blower-motor relay
7) Testing time relay 54 :
‘ay 54—-1. See paragraph
1124(4). o
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5T4
G |

B+Y
TO I6-2
B- 3
TO 16~
A.C.INPUT
60 N P
P 80N
QgbV
2000 i 1
oV 425V
Sl S FIL 200
BOTTOM VIEW TUBE BASE
TL-31053

Figure 81, Oscilloscope BC—403-E, oscillator power supply stage.



115. Oscilloscope, Resistance Checks

Caution: Be sure to discharge capacitors be-
fore proceeding with any tests.

a. TESTING OSCILLATOR, POWER SUPPLY STAGE
(fig. 81). (1) Remove and test the 5T4 recti-
fier tube. Apply the tests prods between tube
prong 8 and the high side of capacitor 10-2B.
Normal resistance is 200 ohms. If an indefinite
resistance indication is obtained, filter choke 48-2
must be replaced.

(2) Apply test prods across capacitor 10-2B.
Check for a shorted indication only. If a shorted
indication is obtained, capacitor 10-2B must be
replaced.

(3) Apply test prods across capacitor 10-2A.

Check for a shorted indication. If a shorted indi-
cation is obtained, capacitor 10-2A must be re-
placed.
(4) Apply test prods across tube prongs 4 and
6 of the 5T4 rectifier tube socket. Check for a
continuity indication. If an infinite resistance indi-
cation is obtained, the plate winding of trans-
former 46-2 is open-circuited, and the transformer
46-2 is open-circuited, and the transformer must
be replaced.

5) Disconnect one of the transformer 6.3-volt
filament leads from the circuit. Connect the test

rods across the 6.3-volt filament leads of trans-
former 46-2. Check for continuity. If an infinite
resistance indication is obtained the transformer
6.3-volt filament winding is open-circuited, and
the transformer must be replaced.

6) Disconnect one of the transformer primary
leads from the circuit. Connect the test prods
across the primary leads of the transformer.
Check fo_r Contipuity. If an infinite resistance in-
dication 18 obtame_d the primary winding of the
Transformer 46-2 is open-circuited, and the trans-
former must be replaced.

4. TESTING HORIZONTAL SwEErp AND VibEO
POWER STAG,‘; (fig. 82). (1) Remove and test
fhe 54 rectifice tube.. Apply test prods between
tube prong 8 and the high side of capacitor 10~1B,
Normal resistance indication should be 200 ohms,
[f an infinite resistance indication is obtained, the
flter choke 48-1 must be replaced_

2) Apply test prods between the high side of
capacitor 10-1B and ground. Check for a shorted
indication only. If a shorted indication is ob-
tained, capacitor 10-1B must be replaced.

(3) Apply test prods between the high side
of capacitor 10-1A and ground. Check for a
shorted indication only. If a shorted indication is

- is obtained, the primary winding of trans

obtained, capacitor 10-1A my

(4) Apply test prods pee € feplaceq
and 8 of the rectifier tube i tub .
continuity indication, 1f = soc ‘
dication is obtained, the 5_\,]Tﬁn,lte resi
of power transformer 461 ,'0 il

the transformer must pe ff-‘plz Cogen-cucuited, and
ed.

(5) APPIY test pro
and 6 of the 5T4 Rfctl-g:r]iitbt@sen tube p
a continuity indication, [f , F’Cke.t. Ch
indication is obtained T 0 infinite rae;
replaced. ’ Ormer 46—
(6) Disconnect on
filament leads from tisfdtiiittmlgformer
prods across the transformer. g onnect the pag
leads. Check for continuity 3-volt §

sistance jndication 1S obtained the ¢

6.3-volt filament winding js Ope;_ e _t'lzlnsforrner

transformer must be replaced circuited ang the
(7) Disconnect one of the .tran f

leads from _the circuit, COnnectst{f

ACross th_e primary leads of the transf;e test Prods

for continuity. If an infinjte resistancrcin z;iicheck

Imer prim,

Cation
fOfﬂ']er

46-1 is open-circuited
s and the transfor
mer must

be replaced.
¢. TESTING 879 Higy.

Stace (fig. 83). (1) ;?;TQV?EIé::f(f;fi-:- :RECTIFIER
(a)‘ Apply test prods between the to c: )
rectifier tube (A) and the high sidepof POE $79
2-1A. Normal resistance indication sI;aPIaC“m
541,000 ohms. If an infinite resistance ir:c)ll-il L
is obtained, check resistors 27— 389 andCat
for an open circuit. , ’

(6) Apply test prods across capacitor 2
Check for a shorted indication only. If a sh =
indication is obtained, capacitor 2—-1A mu;)trted
replaced. be

(¢) Apply test prods across capacitor 2—1p
Check for a shorted indication only. If a shorteq
indication is obtained, capacitor 2-1B must Ed
replaced. y

(4) Apply test prods across capacitor 2-1C
Check for a shorted indication only. If a shorteq
indication is obtained, capacitor 2-1C must b
replaced. i

(¢) Remove the 879 rectifier Tube (A). Appl
test prods between tube prongs 1 and 4. Check fo)’
a_con.tinuity indication. If an infinite resistance l_nr
dication is obtained, check the tube socket pPron s
and the secondary terminals of high-volt, 7
transformer 47-1 for loose or broken connectiong
.If the connections are normal, the filament Wing.
ing of high-voltage transformer 47-1 supplyiné;

13y

ion
38-1




5T4

6.3V

5V

Q0 o+ !

= 46-1 TO VIDEO AMP STAGE
AND HORIZONTAL SWEEP
AMP STAGE
60Nn___ p
60 N
460V
260 roe s
oV 460 V
o 2 FIL 200N

BOTTOM VIEW TUBE BASE

TL-3l054

Figure 82. Oscilloscope BC—403-E, power supply for hovizontal sweep and video amblifier.
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T0 50-1
B- 38~ + 38-2 27-1 879 (A)
Iz?o,ooon Iz*ro,ooon- I 1,000

T 47~
2-1A 2-18 2-1C
—
¥ 4
879(B a3
A.C,
INPUT
B+ TO 681 -
AA
27-2 4 !
270,000 1,000
X
= TO FILAMENT
OF OCATHODE RAY
la'“ L 2-2¢ TUBE 5B8P4
— — X
FIL FIL
BOTTOM VIEW TUBE BASE BOTTOM VIEW TUBE BASE
“A“ HBII
RESISTANGE MEASUREMENTS — SEE CHART
TL-31055
Figure 83. Oscilloscope BC-403-E, high-voltage power supply.
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the filament voltage to the 879 (A) rectifier tube
has an open circuit and must be replaced.

(2) 879 Rectifier tube (B) (fig. 83). (a)
Apply test prods between the top cap of rectifier
tube 879 (B) and ground. Normal resistance
indication is 6,000 ohms. If an infinite resistance
indication is obtained, check the lead between the
top cap of the tube and high-voltage transformer
47-1 for an open circuit. If the lead is normal,
high-voltage transformer 47-1 has an open circuit
and must be replaced. If a shorted indication is
obtained, check the top cap lead and high-voltage
transformer 47-1 for a shorted condition.

(£) Remove the 879 rectifier tube (B). Apply
test prods between tube prongs 1 and 4. Check for
a continuity indication. If an infinite resistance
indication is obtained, check for an open circuit
in the filament winding of high-voltage trans-
former 47—1 that supplies the filament voltage to
the 879 rectifier tube (B).

(¢) Apply test prods between tube prong 4 and
the high side of capacitor 2-2A. Normal resis-
tance is 541,000 ohms. If an infinite resistance
indication is obtained, check resistors 27-2, 384,
and 38-3 for an open circuit.

(d) Apply test prods across capacitor 2-2B.
Normal resistance is approximately 10 megohms.
If an infinite resistance indication or a resistance
indication above 10 megohms.is obtained, resistor
32—1 must be replaced.

(e) Apply test prods across capacitor 2-C.
Check for a shorted indication. If a shorted indi-
cation is obtained, capacitor 2-2C must be re-
placed.

(f) Apply test prods across capacitor 2-2A.
Check for a shorted indication. If a shorted indi-
cation is obtained, capacitor 2-2A must be re-
placed.

(3) Cathode-ray tube filament supply. (a)
Remove the filament-voltage supply leads to the
cathode-ray tube from the filament terminals of
oscilloscope high-voltage transformer 47-1. Apply
the test prods across the high-voltage transformer
terminals. Check for continuity. If no continuity
indication is obtained, the filament winding of the
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high-voltage transformer supplying the filament
voltage to the cathode-ray tube has an open cir-
cuit, and the transformer must be replaced.

(b) Apply test prods across the cathode-ray
filament leads that were removed from the ter-
minals of high-voltage transformer 47-1. If an
infinite resistance indication is obtained, check
tube socket prongs 1 and 11 of the cathode-ray
tube for loose or broken connections.

(4) Primary winding, transformer 47-1. Dis-
connect one of the a-c input leads from the
primary terminals of high-voltage trunsfgrmer
47-1. Connect the test prods across the primary
terminals of high-voltage transformer 47—1‘:11'1(1
check for a continuity indication. If an infinite
resistance indication is obtained, the primary wind-
ing of high-voltage transformer 47-1 has an open
circuit, and the transformer must be replaced.

116. Signal Tracing Oscilloscope Unit

4. Tost Instruments. (1) Cathode-ray Os-
cilloscope [-134-A.

(2) Cord CD-719.

(3) Adapter Cable CD-710. ‘

b. PreLiMINARY TEsts. The purpose of this
test is to isolate defects to one particular stage
within the oscilloscope unit. When the defect
has been traced to a particular stage, a voltage of
resistance measurement test of this stage is- made
to locate the defective component part. The fol-
lowing observations should be made before signal
tracing the oscilloscope unit.

(1) Test No. 1. If the signal output at keyer
jack 53-1 of the oscilloscope unit is normal (aE-
proximately 35 volts) and there is no sweep indi-
cation (no base line) on the scope screen, signal
trace the oscilloscope unit beginning at the range
amplifier stage (fig. 84).

(2) Test No. 2. If the signal output at keyer
jack 53-1 of the scope unit is abnormal and there
is a sweep indication on the scope screen, check
the sync. line amplifier stage of the oscilloscope
unit for a defect; the rest of the scope unit is not-

mal (fig. 84).




ANALYZER 856

OSCILLOSGOPE
~__ BC-403-

AUDIO OSCILLATOR 198

DcC

TEST PRODS

Figure 84. Oscilloscope BC-403-E, breliminary tosts 1

eep indication is ob-

L 4 No. 3. If no sw :

3 Tﬁ’ihe scope screen and the signal output

tained or:) e unit at jack 53-1 is abnorma‘l, check

of the ?1:1;1[;01" stage within the scope unit for a

the 0sC

defect (ﬂ%f 8!212) 4. If the signal output of the
4 T: a.t' Ike}’er output jack 53-1 is normal and

i nql sweep indication on the scope screen but

there 18 ¢ ulse or echoes have dlsalppearf.jd, check

the mzlélopampliﬁer stage within the oscilloscope
vi

thc'.t for a defect. _

b PREPARATORY STEPS. (1) Remove the oscil-

o e unit from its case. e
obz-'f;) Lay the scope chassis over on its side.

SCOPe u

TL 30895

and 2,

Caution; Discharge the high-voltage capaci-

tors in the high-voltage power supply in the scope
unit with a shorting tool,

(3) Remove the cover from the oscillator com-
partment,

(4) Plug the a-¢ cord into the oscilloscope

unit. Turn the unit on by turning the sensitivity
control clockwise.

NOTE. Always use a 0.1- or 0.01-uf capacitor in series
with the positive terminal (vertical plates) of the test scope
and the stage under test. Never apply a direct potential lto
the vertical plates of the test scope, as this will overload t;f
unit and cause an abnormal waveform indication to be ob-

tained, thereby destroying the purpose of the signal-tracing
test procedure.
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TL 30896

Figure 85. Oscilloscope BC—403-E, preliminary test 3.
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WPRONG 6

TL-30928

Figure 86. Oscilloscope BC—403-C. ascillator stage (transitron),

SNAL-TRACING PROCEDURE. (1) Testin b) If no waveform indication js obtain
d Smﬁ\};ﬁgg (figs. 86 and 87). (a() %thck Fo% thc(st)age. st
05;-///4’;0 “;gvrsfornf indication between the plate (2) Testing sync. line amplifier stage (fig. 88).
pormal ng 8) and ground., (4) Check for normal waveform indication be.
(tube prong tween the control grid (tube prong 5) and ground.
NotE. If the nlxcillnt(')rl:‘i_tl;gc; n[x:l‘{cctgtt;;ﬂ:::irég! (ttrupgs If no waveforlm indication is obtained, check

check for normal signal indication § coupling Capacitors 6-1 and 6-2, and stage.

rong 3) and ground.
P: -
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Figure 87,

(£) Check for normal waveform indication be-

tween the plate (tube prong 3) and ground. If

no waveform indication is obtained, test the tube
and stage.

(3) Testing sync. line transformer 491 (fig.
138

TL-31043

Oscilloscope BC-403-E, oscillator stage (triode),

88). («) Check for normal waveform indication
between the secondary winding of the transformer
and ground.

(b) If no waveform indication is obtained,
check the transformer and stage.



33-1
EXT. sync. L6 3300 OUTPUT

49-1 18-1 TO KEYER

Y

B+ TO 16-2
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TL-31044
Figure 88. Oscilloscope BC-403-E, sync. line amplifier stage.
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Figure 89. Oscilloscope BC—403-E, range amplifier stage.
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(4) Testing range amplifier stage (fig. 89).
(g Check for normal waveform indication be-
tween the control grid (tube prong 5) and ground.
If no waveform indication is obtained, check
coupling Capacitor 6-2 and stage.

(%) Check for normal waveform indication be-
tween the plate (tube prong 3) and ground. If

(5) Te;ii;?g ray
s Tange hwz.rf .
a) Check 2 Oftner 49— (¢
twc?en the sef:c();lciizlma[- WEWEEOJ.‘mKii]c‘;ic(?'g. ol
wind; at
and ground. y ndmg of the trzlnsgz)n e
() If no wavy g

eform jnd:

1 in :

check the transformey and Sflcatlon
dge,

o is obtaine
(6) Lesting buffer amplifier ;

no waveform indication is obtained, test the tube  («) Check for normgg Wavefor fage (fig. 91)
and stage. tween the control grid (tube PI‘Ong ;)llchcjtion b
. dn g['()und
z
3
oga
b
1B 22w ©
ol
Ty e T v
— o =2 e )
- @ =
| & ‘-“l- )
[ l
4 t 3 =
-
v
&
I
- 2
= sl
S
J
< _
<
2 = 3
. =
0 s
x \ M S
B e —— S
vOov q 5
I8 o 5
~ o <
é‘ (7]
2 —
o o
e 00¢ ©
~r
T «—\ _ 5=
(o] m o
- I -
W | w
~yO .
<'2 o i
4 g & ©
o x© « m
W o]
e o -

141




lz-lI =
T 18-2 10 GRID
& 1,000n 19-1
65-1 171 S Ia'z Is-a
= 10-58
oV 28V
taon—0 K—270n
2.8V __170V
2700 VP S.6 100,047 N
3.15 O 315V
vl @ [
ov___ ___240V
o P 180471
|
|_ OTTOM VIEW TUBE BA
1 WAVE FORM WAVE FORM
| PRONG 4 PRONG 3
Figure 91. Oscilloscope BC—403-E, buffer amplifier stage. TL-31047

If no waveform indication is obtained, test the
} phase-control unit.

(a’y) Check for normal waveform indication be-
142

tween the plate (tube prong 8) and ground. If

no waveform indication is obtained, test the tube
and stage.
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Figure 92. Oscilloscope BC-403-E, square-wave amplifier stage.

7Y Testing Square-wave amplifier stage (fig.
( 4) Check for normal waveform indication

gzt)v;'een the control grid (tube prong 5) and
Cound If no waveform indication is obtained,
: !

check coupling Capacitor 6-7 and stage.

TL-3l048

(£) Check for normal waveform indication be-
tween the plate (tube prong 3) and ground. If
no waveform indication is obtained, test the tube
and stage.
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Figure 93. Oscilloscope BC-403-E, pulse generator Stage.
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(8) T('.!‘fz'yg (bﬁ-ﬁ.ff’ generator stage (ﬁg. 93).
(e) Check for normal waveform indication be-
“Ween the control grid (tube prong 5) and ground.

N0 waveform indication is obtained, check
COupling Capacitor 6-6 and stage.

(4) Check for normal waveform indication be-
tween the plate (tube prong 3) and ground. If
N0 waveform indication is obtained, test the tube
and stage.

(9) Testing  saw-tooth-generator stage (hg.
94)' (n’) Check for normal waveform indication
between ‘the control grid (tube prong 5) and
ground. If no waveform indication is obtained,
check coupling Capacitor 6-8 and stage.

NOTE. To check the final output of this stage, short ouf
safety interlock switch 56-1. A piece of tape wrapped around
the switch plunger will hold it in a closed position.

Caution: After a short warming-up period, a
cli(‘king sound will warn the operator that‘the
high-voltage relay has closed and that the high-
voltage circuit is now in operation. Exer_(;lse care,
so as not to come in direct contact with high-

voltage potenrizlls.

A 7O SAW TOOTH GENERATOR

(#) Check for normal waveform indication be-
tween the plate (tube prong 3) and ground, of the
6LG6 tube in the saw-tooth-generator stage. If no
waveform indication is obtained, test the tube and
stage.

(10) Video amplifier stage. The video am-
plifier stage should not be signal traced. Use the
voltage or resistance measurement procedure to
analyze this stage (fig. 95). '

(11) Cathode-ray tube stage. Due to the high-
voltage potentials present, the cathode-ray tube
stage should not be signal traced. Use the resis-
tance measurement’ procedure only, for this stage
(fig. 96).

(12) Check over-all performance. After com-
pletion of the signal-tracing procedure and the
oscilloscope unit has been restored to normal op-
erating condition, check the over-all performance
of the oscilloscope unit. See paragraph 1165(1),
(2), and (3).

_ N(_I}:rr-.. See figure 97 for waveforms of Oscilloscope BC-
403-F.

T0
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e
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i o

68~

69-2 69-1

I ?!; I!.G- |.MES. LMEG. 8 MEG.
v 9..,. 10 HORIZONTAL SWEEP

NOTE : K21,000

S$0-|

00K 470K =

25K 100K 200K |
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TL 31052

Figure 96. Oscilloscope BC-403-E, cathode-ray tube stage.
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CHAPTER 5

REMOVAL AND REPLACEMENT OF PARTS

Section |. GENERAL INFORMATION

117. Introduction
Chapter 5 is designed to help the trouble shooter
remove and replace many listed parts in the re-
ceiver, oscilloscope, transmitier, keyer, rectifier,
water cooler, and antenna position control of
Rudio Sets SCR-270—(* ) and SCR-271-(* ). For
easy reference, the parts are listed in numerical
er according to the particular component in
which they are located. For example, il.:‘the re-
Syairman wishes to remove or replace rectifier cur-
¢ 28. he refers to Rectifier RA-
28).

order

rent Transforme
GO-A (sec. IT), current transformer 28 (par. 1

Figure 98.

118. Replacement of Defective Parts

a. In some cases, it may not be necessary to re-
place a defective part with a new part. The trou-
ble shooter may be able to repair the defect and
reinsert the original part. There are some occa-
sions when merely a portion of the part is defec-
tive, such as the series resistor in a socket assembly.
In such instances, chapter 5 will provide the step-
by-step procedure for removing and disassembling
the part. When the part has been disassembled,
the necessary repairs can be made. The part may
then be assembled and inserted in the Componen}

' TL30933

Rectifier RA-G0-A, side panels removed.
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as outlined in the procedure.

b. Chapter 5 may also be used for location pur-
poses. Photographs and diagrams showing the
location of each part will be helpful when per-
forming the trouble shooting procedures outlined
in chapter 4, or when studying the schematic dia-
grams of the various components.

119. Preliminary Procedure

a. Before removing or replacing any part, the
trouble shooter should study the complete pro-
cedure, noting the tools required, the number of
men necessary for the operation, and the precau-
tions to be taken.

b. Neatness is an important factor in the speedy
removal and replacement of parts. Nuts, bolts,

Figure 99.
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FILAMENT TIME METER

Rectifier RA-60-A, rear view

washers, and other small parts should be placed in
containers as they are removed. This precaution
will prevent these parts from being lost or from
falling inside a component and causing serious
damage to equipment.

¢. Carelessness in handling tools or in perform-
ing trouble shooting procedures may cause more
damage than the original defect. Before remov-
ing or replacing any part, the technician should
make sure that all power has been removed ‘from
the component and that all capacitors within the
component have been discharged. He should also
review the cautions listed in section II, chapter 1.
Failure to follow these cautions may result in se-
tious injury or loss of life.
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section |l. RECTIFIER RA-60-A

120. Capacitor (Filter) 2

4. Toots ReQumep. (1) One-inch  socket
wrench.

(2) Adjustable open-end wrench.

(3) Large screw driver.

(4) Drop light.

b, REMOVAL.

Cantion: All voltages must be removed from

the rectifier.

(1) Remove the nut and lockwasher from the
ground terminal of the capacitor.

(2) Remove the grmmd lead and clamp.

(3) Remove the bolts, lockwashers, and nuts
from the clamp on the positive terminal of the

czlpzlcitor.

4) Loosen (
the insulated terminal
nected to the high-volt

citor by the bus tube. ;
5) Push the filter-reactor bus tube in a clock-

away from the positive terminal of

do not removc) the screw from
of the filter reactor con-

age terminal of the capa-

wise direction
the capacitor. ,
(6) Push the shorting:
countcrclockwise direction
rcrminal of the capacitor.
the bleeder bus tube and remove it
e terminal of the capacitor.

switch bus tube in a
away from the positive

(7) Grasp
from the positty ; (
(8) Remove high-voltage series resistor 9 from

its clamp- _
(9) Loosen the upper clamp mounting bolt.

10) Lift the output bus t}lb@ away from the
)sitive terminal of the capacitor.
(11) Remove the I."ll.lt and lockwasher from the
tcrmimzl of the capacitor.
12) Remove the mounting

ca Jacitor terminal. :
P77y Remove the four mounting bolts holding

to the floor of the rectifier (the nuts
fastened below the floor of the rec-

P(

clamp from the

- capacitor
e 5ecurely

a
tiﬁe")‘

(v Remove the capacitor from the unit.
. REPLACEMENT. Reverse above procedure to
1"’3[-‘]‘“{‘ the capacitor.
121. Filament Rheostat 8
,, Toors REQUIRED: (1) Screw driver.
2 Adjustable open-end wrench.
3) Drop light.

. REMOVAL.
Cantion: Al voltages must be removed from

the rectifier.

Fignre 100. Rectifier RA-60-A
fament r.l")cg_i.'_’;,f 8

5
spowing location of

(1) Remove the i
: mo y
nuts (fig. 100). ey
(2) Grasp th
Z e filame :
e € nt rheostat (f
() 1{1(1 move it slightly, away from tl(trom o
')) l'urn the filament rheostat ¢ iy
“-15(0; ;U :EXPF)SQ the two terminals Wi
4 emove the bolts fr e £
s s from the front and rear
E?) Ilf.emove and tag the leads
(_3 R::l:]:t:;e h:;mwll;t rheostat out of the unit
Ve the 0 :
) .lts from the mounting
8 e
59) %emou. the brackets and holders
%{ emove the cover plate .
¢. REPLACEMENT. Revers ‘
. a ,e = N B T (v
install a new rheostat, Gt g

olts, washers. and

122. i
TI(ey S\;{vﬂch 18 (fig. 101)
. ToOLS REQUIRED. (1) Screw driver
(2) Adjustable open-end)\\-’renci: 5
(3) Drop light. '
h. REMOVAL.
Cantion: roltages
" ;Cd;},:;[. All voltages must be removed from
(1) Lock. (a) Remove ;
. we the bolts fr
right and left terminals. e
(4) Remove and tag the leads.

151



_# S

SWITCH #19-1

o --:?_‘l&:_ L
TL30953

Figure 101, Rectifier RA-G0-A, showing location of switches 18, 19 (1 and 3), 20, and 22.

(¢) Remove the four front mounting bolts,
washers, and nuts.

Caution: Be careful not to drop the washers
and nuts.

(4) Remove the complete assembly from the
front panel.

(¢) Remove the four bolts from the lock
mounting plate.

(f) Remove the two bolts holding the lock to
the mounting plate and withdraw the lock.

(2) Switch. (a) Remove the two bolts from
the switch.

(b) Withdraw the switch from the mounting
plate.

(3) Switch spring. (a) Open the spring eye
attached to the fixed mounting stub.

Caution: Open the eye slightly. The spring is
easily broken.
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(&) Grasp the spring and slide it over the fixed
mounting stub.

(¢) Remove the spring from the switch-arm
mounting stub.

¢. REPLACEMENT. Reverse above procedure to
replace switch spring, switch, and lock.

123. Switches 19 (1-3) (fig. 101)

a. TooLs REQUIRED,

(2) Socket wrench.

b. REMOVAL.

Cauntion: All voltages must be removed from
the rectifier.

(1) Remove the two switch mounting bolts,
nuts, and washers on the panel (figs. 101 and
102).

(2) Pull the switch away from the rear of the
panel and turn it over,

(1) Screw driver.



TLGG‘{ S

Figure 102, Rectifier RA-60-A, showing location of

switches 19-2 and 21,

(3) Remove the bolts from the two terminals.

(4) Remove and tag the leads.

(5) Remove the switch.

¢. REPLACEMENT, Reverse above procedure to
install a new switch.

124. Emergency Stop Switch 20 (fig. 101)
4. TooLs REQUIRED.
(2) Drop light.

b. REMOVAL.

Caution: All voltages must be removed from
the rectifier. '

(1) Swirch. () Remove the bolts from the
top and bottom terminals.

(£) Remove and tag the leads.

(¢) Remove the bolt from the mushroom head.

(4) Remove the mushroom head.

(¢) Remove the two self-tapping screws from
the front panel, ;

(f) Remove the switch from the rear of the
front panel.

(.2) Contact Spring, plunger, and plunger
spring.  (a) Remove the two bolts and lock-
washers from the back of the switch

() Push the plunger in.

(::) Grasp the contact and turn 14 turn. Re-
move the contact.

Caution: Hold one hand over the assembly to
prevent l()sing the spring.

(d) Remove the contact spring from the as-
sembly.

(1) Screw driver.

(¢) Remove the plunger from the assembly.

(f) Remove the spring from the plunger.

¢. REPLACEMENT. (1) Contact spring, pl;fm-
ger, and plunger spring. (a) Replace the spring
on the plunger.

(4) Replace the plunger in the assembly.

(¢) Replace the contact spring in the assembly.

(4) Holding the spring in place, push the
plunger in, replace the contact, and turn it 1/ turn.

(¢) Replace the two bolts on the back of the
switch.

(2) Switch. (a) Place the switch in proper
position on the rear of the front panel.

(/) Replace the two self-tapping screws.

(¢) Replace the mushroom head.

(4) Replace the bolt on the mushroom Ihead.

(¢) Replace the leads on the two terminals.

(/) Replace the bolts on the terminals.

125. Main Plate Transformer 25 (fig. 103)
a. TooLs REQUIRED. (1) Screw driver.

(2) Socket wrenches.

(3) Adjustable open-end wrench.

(4) Gas pliers.

(5) Offset wrench.

b. REMOVAL.

Rectifier RA-G0-A, showing location of
main plate transformer 25.

Figure 103.
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Caution: All voltages must be removed from
the rectifier.

NotE. Several men are needed for this operation.

(1) Remove the rectifier tubes (par. 132, WL~
531 Tubes).

(2) Remove the filament transformer (par.
120).

(3) Remove the three clamps from the fila-
ment-transformer support.

(4) Lay the filament lead cables to one side
and tag the leads.

(5) Remove the bolts holding the filament-
transformer supports.

Caution: Take care to prevent the lockwashers
and nuts from falling below the floor of the unit.

(6) Remove the filament-transformer supports.

(7) Loosen the screw clamps on the trans-
former terminals.

(8) Remove and tag the connections.

(9) Remove the nut and lockwashers holding
the socket to the insulator.

Cauntion: Take care not to crack the insulator.

(10) Remove the tube sockets.

(11) Remove the nuts from the four bolts
holding the insulator clamp to the top of the
transformer.

(12) Remove the clamp (two pieces) and the
gasket.

Caution: Be careful not to tear the gasket.

(13) Remove the insulator top cap by turning
counterclockwise.

(14) Remove the insulator by prying it loose.

Gaution: Be careful not to break the insulator,

(15) Lift the insulator out of the transformer.

(16) Remove the bolts holding the trans-
former to the floor of the unit (the nuts are welded
to the bottom).

(17) Cover the cables on the floor of the unit
with a board 14 inch thick.

(18) Tip the transformer slightly and place a
roller underneath it.

(19) Slide the transformer out through the
panel opening.

¢. REPLACEMENT. (1) Cover the cables on
the floor of the unit with a board 14 inch thick.

(2) Place the transformer on a roller and slide
it through the panel opening.

(3) Tip the transformer off the roller in proper
position on the floor of the unit. Remove the
board.

(4) Replace the bolts holding the transformer
to the floor of the unit.

(5) Replace the insulator.
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(6) Replace the insulator top cap and turn it
clockwise.

(7) Replace the clamp and gasket. Shellac the
gasket.

(8) Replace the nuts on the four bolts holding
the insulator clamp to the top of the transformer.

(9) Replace the tube sockets.

(10) Replace the nuts and lockwashers hold-
ing the sockets to the insulator.

Cantion: ‘Take care not to crack the insulator.

(11) Replace the connections.

(12) Tighten the screw clamps on the trans-
former terminals.

(13) Replace the filament-transformer sup-
ports.

(14) Replace the bolts, lockwashers, and nuts
holding the filament-transformer supports.

(15) Replace the filament lead cables.

(16) Replace the three clamps on the filament-
transformer support.

(17) Replace the filament transformer (par.
126).

(18) Replace the rectifier tubes (par. 132,
WL-531 Tubes).

126. Filament Transformer 26 (fig. 104)

4. Toors REQuIRED. (1) Gas pliers.

(2) Offset wrench.

(3) Screw driver.

(4) Socket wrench.

b. REMOVAL.

Caution: All voltages must be removed from
the rectifier.

(1) Remove the spare tubes from the rack.

(2) Remove the upper set of nuts and washers
from the back of the secondary winding terminal
strip.

(3) Remove and tag the transformer leads.

(4) Turn the knurled nuts counterclockwise.
Remove and tag the tube filament leads.

(5) Remove the lower set of nuts from the
back of the terminal strip.

(6) Remove the high-voltage filter-reactor bus
tube.

(7) Remove the two nuts from the insulator
panel and remove the panel.

(8) Remove the nuts from the transformer
primary-terminal strip.

(9) Remove and tag the leads.

(10) Remove the two nuts and washers hold-
ing the filament transformer to the stand (under
side).

(11) Cut off the strings holding the interlock
wires to the filament stand.



FILAMENT TRA
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Figure 1 04.

2 emove: tha
(12) Remove the bolts, nuts, and lockwashers
from the transformer frame mountin

'(]J) Remove the clump holding the interlock
wires to the frame. '

(Ifi) Remove the bolts.
(15) Pull the wire out of the way.

. (16) Grasp the transformer at the bottom and
lift it out of the unit.

Rz REPLACEMENT. Reverse above proccdurc to
install a new filament transformer.

Rectifier RA-60-A, showing location

TRANSFORMER

TRANSFORMER PRIMARY
TERMINAL STRIP |

4]

NSFORMER 26

of filament transformer 26 and WL-531 iubes.

127. Variable Autotransformer 27 (fig. 105)
4. TooLs REQUIRED, (1) Socket wrenches.
(2) Allen setscrew wrench.

b. REMOVAL.

Caution: All voltages must be removed from
the rectifier.

(1) Remove the nuts and lockwashers from
the transformer terminals.

(2) Remove and tag the leads.
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MOUNTING BOLT

Figure 105. Rectifier RA-60-A, showing location of

variable autotransformer 27.

(',) Loosen the setscrew on the high-voltage
control handwheel and remove the wheel.

(4) Remove the bolts and lockwashers from
the transformer mounting (the nuts are welded to
the under side of the floor).

(5) Move the transformer away from the front

anel until the shaft is free of the hole.

(6) The transformer may now be removed
from the unit.

Cauntion: Be careful not to damage the cables
and parts mounted on the floor of the unit. It
may be necessary to remove any other parts which
prevent removal of the transformer.

¢. REPLACEMENT. Reverse above procedure to
install a new autotransformer.

128. Current Transformer 28

4. TooLs REQUIRED.

(2) Screw driver.

(3) Adjustable open-end wrench.

(4) Offset screw driver.

b. REMOVAL,

Caution: All voltages must be removed from
the rectifier.

(1) Remove the cotter pin from the pin on the
terminal cover.

(2) Remove the pin by turning it until the
center slot in the pin slides through the opening.

(3) Grasp the terminal block cover firmly and
withdraw it from the clamps.

(4) Loosen the screw locks.

(5) Remove and tag the two leads.

(1) Long-nose pliers.
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(6) Remove the nuts, bolts, and lockwashers
from the bus bar.

(7) Remove and tag the cables.

(8) Remove the four mounting bolts holding.
the current transformer to the floor of the rectifier
unit (the nuts are welded to the floor).

(9) Lift out the transformer.

¢. REPLACEMENT. Reverse above procedure to
install a new transformer.

129. Filter Reactor 29 (fig. 106)

4. ToOoLs REQUIRED.

(2) Socket wrenches.

(3) Adjustable open-end wrench.

(4) Gas pliers.

(5) Drop light.

b. REMOVAL.

Caution: All voltages must be removed from
the rectifier. When removing the bus tubes be
careful not to break them.

NoTE.

(1) Screw driver.

Two men are required for this operation.

(1) Remove the two bolts from the top of the
insulated terminals.

(2) Loosen the bolt on the positive terminal
of capacitor 2.

(3) Move the capacitor bus tube in a clock-
wise direction away from the reactor.

(4) Loosen the nut on the back of the filament-
transformer terminal strip which holds the reactor
bus tube.

(5) Move the filament-transformer bus tube
clockwise away from the reactor.

(6) Remove the nut from the top of the reactor
insulator,

(7) Remove the four nuts from the mounting
brackets holding the insulators.

(8) Lift off the clamp.

(9) Push down the bolt inside the insulator.

(10) Use the hands to pry the insulator loose.

(11) Lift the insulator away from the mount-
ing plate.

(12) Remove the washers (one lock, one metal,
one fibre) by turning the insulator over in the
hand.

(13) Remove the two bolts holding the in-
sulator mounting plate to the reactor.

(14) Remove the mounting plate.

(15) Remove the four mounting bolts holding
the reactor to the floor of the unit (the nuts are
welded to the floor of the unit).

(16) Remove the heating element and socket.

(17) Place a Vs-inch board over the cables on
the floor of the unit.
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- Y

%

MOUNTING BOLT

Figure 106. Rectifier RA-60-A, showing location of filter reactor 29.

(18% Place a roller under the reactor and re-
move from the unit (two men are prefcrztblc for
this operation).

:.. I{lu‘mi\cnmzm-_ (1) Place a Y-inch board
oV (_(12“(1,31(‘1‘131@5 on the floor of the unit.
i .e)‘ ace a l'{'!“(.:l' under the new reactor and
§ ‘(‘—%)”‘RP“I)PCY position in the unit

? eplace the heat; ;
7 Reiﬂ;z_; tt]hc ;‘ledttl‘lg element and socket.
‘ 1¢ four mounting bolts holding

the reactor to the floor of the unLi‘%t' J ;

(Z) ii{:p}acc the insulator mounting plate.
_ (6) Replace the two bolts holding the mount-
ing plate to the reactor.

(7)_ Replace thg washers (6ne fibre, one metal,
one lock) on the insulator,

(8) Replace the insulator on the mounting
plate. :

S )

(9) Push the insulator mounting bolt up

through the insulator.

(10) Replace the clamp. .
11) Replace the four nuts on the mounting
brackets holding the insulators.

(12) Replace the nut on the top of the reactor
insulator.

Cantion: Do not tighten too much. It may
crack the insulator.

(13) Move the filament-transformer bus tube
back to the reactor.

(14) Tighten the nut on the
ment transformer which holds
tube.

(15) Move the capacitor bus
reactor.

(16) Tighten the bolt on the
of capacitor 2.

(17) Replace the two bolts on the top of the
insulated terminals.

back of the fila-
the reactor bus

tube back to the

positive terminal
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BOLT HOLDING
ARMATURE BRACKET

Figure 107. Rectifier RA-60-A, showing location of

main contactor 36.

130. Main Contactor 36 (fig. 107)

4. Toors REQUIRED. (1) Offset wrench.
(2) Adjustable open-end wrench.

(3) Screw driver.

(4) Offset screw driver.

(5) Socket wrench.

(6% Drop light.

b. REMOVAL.

Cauntion: All voltages must be removed from
the rectifier.

(1) Relay. (a) Remove the nut and lock-
washer holding the terminal lead to the capacitor
arm.

(£) Remove the lead.

(¢) Remove the lower tapped bolt and loosen
the upper tapped bolt holding the armature
bracket.

(4) Turn the bracket away from the arm.

(¢) Remove the bolt and nut holding the flex-
ible lead to the grounding switch arm.

(f) Remove the front bolt and loosen the rear
bolt which holds the fixed contact of the ground-
ing switch to the insulator.

(g) Turn the contact around.

(h) Pull the relay armature sidewise from the
relay.

(7) Pull the spring off the grounding switch
arm.
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(j) Remove the two nuts holding the coil leads.
Remove the washers and leads.

(£) Tag the leads.

(/) Remove the four mounting bolts holding
the relay to the mounting panel.

(m) Remove the relay.

(2) Asbestos covers. (a) Remove the tapped
bolts from the side of the asbestos covers.

(#) Remove the tapped bolts below the asbestos
cover clamp.

(¢) Slip the clamp and covers off the contact.

¢. REPLACEMENT. Reverse above procedure to
replace asbestos covers and relays.

131. Overload Relay 37 (fig. 29)

4. TooL REQUIRED.

b. REMOVAL.

Caution: All voltages must be removed from
the rectifier.

(1) Remove the glass cover from the relay.

(2) Remove the bolts holding the shorting bar
on the upper set of terminals.

(3) Remove the shorting bar.

(4) Remove the bolts from the center and
lower terminals.

(5) Remove and tag the leads.

(6) Take out the bolt holding the cable clamp
and remove the clamp, gently pulling the wires
to one side.

(7) Holding the relay in front, remove the
upper mounting bolt.

Cantion: Be careful.
short.

(8) Remove the relay.

¢. REPLACEMENT.
replace overload relay.

132. WL-531 Tubes

a. Tool REQUIRED.

b. REMOVAL.

Cauntion: All voltages must be removed from
the rectifier.

(1) Remove the two thumbscrews on the fila-
ment-transformer terminal strip.

(2) Remove the leads.

(3) Loosen the thumb clamps holding the tube
in the socket.

(4) Lift the tube out of the socket.

¢. REPLACEMENT,
install new tube.

Screw driver.

The mounting bolts are

Reverse above procedure to

Screw driver.

Reverse above procedure to
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SCHEM. PART NO.

61
a2
6-3

12-1A B
12-2a8
12-3a 8
I2-4A B
12-5A B

I4=1
14-2
14-3
13
17=1
IT-2
17-3
17-4
1T-5

DESCRIPTION
CAPAGITOR ' (.0002 MFD) MICA
CAPAGITOR  10-(.001 MFD MICA
CAPACITOR (3-03 MFD) MICA
CAPAGITOR (.1 MFD) MICA
GAPAGITOR .1 MFD) MICA
CAPAGITOR (. MFD) MIcA
CAPACITOR (.1 WFD) MICA
CAPACITOR (.l NFD} miCA
CAPACITOR (.1 MFD) MICA
CAPACITOR (.1 MFD) OIL
CAPACITOR (8 MFD) FILTER
CAPAGITOR (@ MFD) FILTER
CAPACITOR {8 MFD) FILTER
CAPAGITOR {8 MFD) FILTER
CAPACITOR (8 WFD) FILTER
RESISTOR ( 50007} Lw
RESISTOR (100007 kb w
RESISTOR (100007) b W
RESISTOR (10000" kW
RESISTOR ( 18000") b w
RESI8TOR (100M") oW
RESISTOR (100M") Yow
RESISTOR (100M") Yo w
RESISTOR (100M") oW
RESISTOR

(100m”) jpw

SCHEM, PART NO.

17-86
8
9=
19-2
20
211
212
RI-3
21-4,
23
2312
24
27
28
29
30
40
80
53
56
8l
64
T0
T3
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RESISTOR {100M"™) b ow
RESISTOR  (200M7) o w
RESISTOR (2000"™) Iw
RESISTOR (2000") 1w -
RESISTOR (20000 Iw
RESISTOR (80000 ) IW
RESISTOR (80000) W
RESISTOR (800001 IW
RESISTOR (50000") 1w
RESISTOR (200"} 2w
RESISTOR (200™) 2w
RESISTOR (zoo0") 2w
RESISTOR {25007y 10w
RESISTOR (s000™) 1ow
RESISTOR (zooo0™) zOw
RESISTOR (1o00™ ) 20w

POTENTIOMETERL 250 M")
SWITCH (SELECTOR)
SWITCH

CHOKE

TRANSFORMER (POWER )
TAANSFORMER ( AUDIO )
CAPAGITOR [ VARIABLE)
RESISTOR (:sou"') I'w

TL 30072
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Figure 111.

Keyer BC-758-A,

location of parts, top shelf.,




Section 1ll. KEYER BC-758-A

133. Capacitor (1st Filter) 10

a. TooLs (1) Adjustable open-
end wrench.

(2) Screw driver.

b, REMOVAL.

Cantion: All voltages must be removed from
the keyer.

(1) Turn the relay panel over and anchor in
place.

(2) Remove the nuts and lockwashers from
the capacitor terminals.

(3) Remove and tag the leads.

(4) Remove the bolts, lockwashers, and nuts
from the mounting clamp.

(5) Raise the c'lamp and slide in over the ter-
minals.
~ (6) Grasp the capacitor at the bottom and tip
it back. Slide it out of the unit.

(7) Remove the ground bus bar from the capa-
citor,

¢. REPLACEMENT. Reverse above procedure to
replace filter capacitor.

REQUIRED.

TL30979

Figure 112, Keyer BC-758-A, removal of potentiometer 39.

134. Potentiometer (Bias) 39 (fig. 112)
a. TooLs REQUIRED. (1) Soldering iron.
(2) Screw driver, 815-inch.
(3) Small screw driver.
b, REMOVAL.
Caution: All voltages must be removed from
the keyer.

Notg. Two operators are required for this procedure.

(1) Loosen the two setscrews on the control
knob and remove the knob.

(2) Remove the panel plate by taking out the
two tapped bolts.

(3) Remove the bolts holding the leads to the
terminals 1, 2, and 3 of the potentiometer. Tag
the leads.

(4) Remove the mounting bolts, nuts, and
spacers holding the potentiometer to the front
panel of the keying unit.

Cauntion: Take care not to drop the nuts and
spacers.

(5) Remove the potentiometer.

. REPLACEMENT. Reverse above procedure to
install a new potentiometer.

135. Potentiometer (Pulse Width) 40

4. TooLs REQUIRED. (1) Screw driver.
(2) Soldering iron.
(3) Adjustable open-end wrench.
b, REMOVAL.
Cantion: All voltages must be removed from
the keyer.
1) Remove and tag the two leads from the
terminals of the potentiometer. .
2) Loosen the setscrews holding the potentio-
meter shaft coupling to the shaft. .
(3) Remove the nut and logkwasher holding
the porenriometcr to the n:ummtmg bracket.
(4) Remove the potentiometer.
. REPLACEMENT. Reverse above procedure to
replace potentiometer.

136. Blower 41
«. TooLs REQUIRED.
(2) Spintite wrench.
b, REMOVAL.
Cantion: All voltages must be removed from
the keyer. _
(1) Remove the air filter. ' '
2) Remove the bolts holding the a-c input
s to the blower-motor terminals.

(1) Screw driver.

lead
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(3) Remove and tag the leads.

(4) Remove the bolts, nuts, and lockwashers
holding the blower motor to the frame.

(5) Remove the blower.

¢. REPLACEMENT. Reverse above procedure to
replace the blower.

137. Meters (Keying Supply and Bias) 44
(1-2)
a. TooLs REQUIRED.
(2) Screw driver.
(3) Pliers.
b. REMOVAL.

Caution: All voltages must be removed from
the keyer.

(1) Spintite wrench.

Note. Two operators are required for this operation.

(1) Remove the four meter resistors (multi-
pliers).

(2) Loosen the bolts on the lower mounting
terminals of the resistors.

(3) Remove and tag the leads.

(4) Remove the nuts and lockwashers from
the meter terminals.

(5) Remove and tag the leads.

(6) Remove the bypass capacitors.

(7) Remove the mounting bolts, nuts, lod\
washers, and spacers holding the meter panel to
the front panel.

Cauntion: Be careful not to drop the spacers.
(8) Remove the meter panel.

NoTE. While one operator holds the meter panel, the
other operator removes the mounting bolts on the meter panel

(9) Remove the three mounting bolts, nuts,

RELAY #48

RELAY #49 U

Fienre 113,

and lockwashers holding the meter to the meter
panel.

(l{)) Remove the meter.

¢. REPLACEMENT. Reversé above procedure to
replace meter.

138. Relay (Time Delay) 45 (fig. 113)

a. TooLs REQUIRED.
(2) Screw driver.
(3) Pliers.

b. REMOVAL.

Caution: All voltages must be removed from
the keyer.

(1) Spintite wrench.

(1) Remove the relay panel mounting screws.

Caution: When removing the last screw, take
care not to drop the panel and injure the lelayf,
which are attached.

(2) Turn panel over and anchor it so that it
will stay in an upright position.

(3) Remove relay cover.

(4) Remove the nuts and lockwashers holding
the white, black, and yellow leads to the relay
terminal.

(5) Remove and tag the leads.

(6) Remove the two mounting bolts, lock-
washers, and nuts holding the relay mounting
bracket to the relay panel.

(7) Remove the relay.

¢. REPLACEMENT. Reverse above procedure to
replace relay.

139. Switch (Selector) 50 (fig. 111)

4. TooLs REQUIRED. (1) Small screw driver.
(2) Adjustable open-end wrench.

ANCHOR :

TL30983

Keyer BC-758-A, showing location of relays 45 to 49 inclusive,



(3) Soldering iron.

b, REMOVAL.

Cantion: All voltages must be removed from
the keyer. _

(1) Sketch a rough outline of each of the
switch wafers.

(2) Label each sketch to correspond with the
position of the switch wafer. For example, the
sketch for the front wafer might be labeled F.

(3) Number the terminals on each sketch to
correspond with the switch positions. For ex-
ample, the terminals of the front wafer might be
labeled F1, F2, etc.

(4) Label each lead to correspond with the
terminal number on the corresponding sketch.

(5) Remove the leads from the contact ter-
minals.

(6) Loosen the setscrews holding the coupling
to the switch shaft.

(7) Remove the nut and washer holding the
switch to the mounting bracket.

(8) Remove the switch. ' '

¢. REPLACEMENT. (1) Place the switch in
the proper position.

(2) Replace the nut and washer holding the
switch to the mounting bracket. _

(3) Tighten the setscrews holding the coupling
to the switch shaft.

(4) Connect the leads to the contact terminals

TERMINALS

R e .

UNTIN

#e,
fam}

TL30986

Figure 114. Keyer BC-758-A, removal of circuit breaker 54.

in the order shown by the corresponding sketches
made in the removal process.

140. Circuit Breaker 54 (fig. 114)

a. 'TooLs REQUIRED. (1) Screw driver.

(2) Spintite wrench.

b. REMOVAL.

Caution: All voltages to keyer must be re-
moved at the distribution panel or power panel
before attempting to work on the circuit breaker.

Note. Two operators are required for this procedure.

(1) Remove the nuts holding the leads to the
circuit breaker terminals.

(2) Remove and tag the leads.

(3) While one operator holds the circuit
breaker and clamp, the other operator removes
the bolts, lockwashers, and nuts from the mount-
ing clamp.

NOTE.

E. The face plate and bracket will come off at the
same time.

(4) Remove the circuit breaker.
¢. REPLACEMENT. Reverse above procedure to
install a new circuit breaker.

141. Filament Transformer 58 (fig. 115)

a. TooLs REQUIRED. (1) Open-end wrench.

(2) Screw driver.

b. REMOVAL.

Cauntion: All voltages must be removed from
the keyer.

(1) Remove the first 450TH tube.

(2) Remove the nuts and lockwashers from
the primary and secondary terminals.

(3) Remove and tag the leads.

(4) Remove the two mounting bolts on the
transformer primary side.

: _ PRIMARY
= TERMINALS

Figure 115. Keyer BC-758-A, showing location of

Transformer 58.
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Figure 116. Keyer BC-758~A, showing location of Transformer 59.

(5) Loosen the two mounting bolts on the
transformer secondary side.

(6) Slide the transformer out of the mounting.

¢. REPLACEMENT. Reverse above procedure to
install a new filament transformer.

142. Filoment Transformer (Second 450th
tube) 59 (fig. 116)

a. TooLs REQUIRED. (1) Screw driver.

(2) Open-end wrench.

(3) Spintite wrench.

(4) Soldering iron.

b. REMOVAL.

Cantion: All voltages must be removed from
the keyer.

(1) Remove the second 450TH tube.

(2) Remove the nuts from the filament ter-
minals on the 450TH tube socket.

(3) Remove the two bus wires.

(4) Remove the nut and lockwasher from the
center terminal of the secondary winding.

(5) Remove and tag the lead.

(6) Remove and tag the four leads from the
primary terminals.

(7) Remove the four mounting bolts holding
the transformer to the chassis.

(8) Remove the transformer and the attached
bus wires.

(9) Remove the bus wires.

166

¢. REPLACEMENT. Reverse above procedure to
install a new filament transformer.

143. Filament Transformers (866’s) 60 (1-3)

. TooLs REQUIRED. (1) Screw driver.

(2) Open-end wrench.

b. REMOVAL.

Cantion: All voltages must be removed from
the keyer.

(1) Remove the four 866 tubes.

(2) Remove the nuts and lockwashers from the
primary and secondary terminals (fig. 117).

(3) Remove and tag the leads.

(4) Remove the two mounting bolts from the

secondary side.

(5) Loosen the two mounting bolts on the
primary side.

(6) Slide the transformer forward and remove
it from the unit.

¢. REPLACEMENT. Reverse the procedure given
above to install a new filament transformer.

144. Power Transformer (Low Voltage) 61

a. TooLs REQUIRED.
(2) Spintite wrench.
(3) Soldering iron.

(4) Wire cutters.

h. REMOVAL.,

(1) Screw driver.



Caution:
the keyer.

(l)‘ Remove the second 450TH tub‘c. Follow
the procedure outlined in paragraph 147.

(2) Cut each set of wires about 2 inches from
the ends of the terminals.

All voltages must be removed from

NoTte. Cutting the leads in this manner will allow suf-
ficient color coding for terminal identification when the trans-
former is being replaced.

(3) Remove the four mounting bolts, lock-
washers, and nuts holding the transformer to the
chassis.

(4) Remove the transformer.

¢. REPLACEMENT. Reverse above procedure to
replace the power transformer.

145. Plate Transformer (High-Voltage) 62
(fig. 117)
a. TooLs REQUIRED,
(2) Socket wrench.
(3) Spintite wrench.
(4) Offset wrench.
(5) Screw driver.
b. REMOVAL.
Cantion: All voltages must be removed from
the keyer.
(1) Remove the four 866 rectifier tubes.
(2) Remove the nut and lockwusher:‘; from the
tear terminal of the high-voltage capacitor 10.
(3) Remove and tag the lead.
(4) Remove the nuts and lockwashers from the

(1) Open -end wrench.

Figure 117,

primary and secondary termin
transformer.

(5) Remove and tag the leads,

(6) Remove the bolts and lockwashers from
the bottom of the three square porcelain insulators
on the transformer mounting bracket,

(7) Remove and tag the insulators.

(8) Remove the four mounting bolts, Jock.
washers, and nuts,

(9) Remove the 866 tube sockets.

(10) Remove the heater socket.

(11) Cover the wires on the floor 0
with a 1/4-inch board.

(12) Slide the transformer out throu[;h the left
side of the keyer. :

(13) Remove the bolts, lockwashers
holding the insulator brackets.

(14) Remove the brackets for replacement on
the transformer.

¢. REPLACEMENT. Reverse above procedure to
replace plate transformer.

als of the power

f the unit

, and nuts

146. Autotransformer (Variable) 63 (fig. 118)
a. TooLs REQUIRED. (1) Open-end wrench.
(2) Screw driver.

b. REMOVAL.

Caution: All voltages must be removed from
the keyer. _

NOTE. Two operators are required for this procedure,

(1) Loosen the setscrew holding the control
knob to the shaft.

Keyer BC-758-A, showing location of Chokes 57 (1-2) and Transformers 60 (1-3), and 62.
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Figure 118. Keyer BC-758-A, showing connections to

Auwtotransformer 63.

(2) Remove the control knob.

(3) Remove the three bolts, holding the face
plate on the front panel and take off the plate.

(4) Remove the nuts and lockwashers from the
transformer terminals.

(5) Remove and tag the leads.

(6) While one operator holds the transformer,
the other operator removes the three mounting
bolts and spacers from the front panel.

Caution: Take care not to drop the spacers.

(7) Remove the transformer.

¢. REPLACEMENT. Reverse above procedure to
install a new autotransformer.

147. 450th Tubes (fig. 119)

a. TooLs REQUIRED. (1) Screw driver.

(2) Spintitc wrench.
b. REMOVAL.

Caution: All voltages must be removed from
the keyer.
(l) Tube. (a) Squeeze the plate clamp on

the top cap of the tube and lift up.

(£) Squeeze the grid clamp on the grid termi-
nal and remove from the cap.

(¢) Grasp the base and bulb of the tube.

(4) Turn the tube in its base in a maximum
counterclockwise position and lift it out of the
socket.

(2) Socket. (a) Remove the nuts and lock-
washers from the filament terminals of the tube
socket.

(£) Remove the two bolts, lockwashers, and
insulated washers holding the socket to the insu-
lators.

(¢) Remove the socket.

(3) Insulator. (a) Remove the bolt below the
chassis holding the insulator.

(£) Remove the insulator.

¢. REPLACEMENT. To replace insulator, socket
assembly, and 450TH tube, reverse the above pro-
cedure.

Figure 119. Keyer BC-758-A, showing location
af 450th tubes.

Section IV. TRANSMITTER BC-785-A

148. Capacitor (Bypass) 2 (1-2) (fig. 120)
4. TooLs REQUIRED.
(2) Screw driver.
(3) Drop light.

b. REMOVAL.
Caution: All voltages must be removed from
the transmitter.

(1) Open-end wrench.

168

(1) Remove the bolts, lockwashers, and nuts
holding the bus wire to the filament transformer
cable.

(2) Remove the nuts and washers from the
capacitor terminals,

(3) Remove the bus wire from the capacitor
terminal.

(4) Remove the connecting bus wire between
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Transmitter BC~785—A, showing location
of Capacitors 2 (1-2).

Figure 120,

the capacitors. :

(5) Remove the three capacitor mounting bolts
and washers. ‘

Caution: Take care not to damage the resistor
insulator beneath the frame.

(6) Remove the capacitor.

¢. REPLACEMENT. Reverse above procedure to
teplace capacitor.

149. Circuit Breaker 12 (fig. 121)

a. Tools REQUIRED. (1) Screw driver.

(2) Spintite wrench.

(3) Drop light.

b. REMOVAL.

Caution: Al voltages must be removed at the
distribution board before attempting to work on
the circuit breaker. The fuses must be removed
from the board. ’

(1) While one operator holds the circuit
breaker, the other removes the mounting bolts,
lockwashers. and nuts holding the circuit breaker
to the front panel.

(2) Pull the circuit breaker away from the
panel sufficiently to turn over and expose the
terminals, y

(3) Remove the bolts and lockwashers from
each terminal,. As each bolt is removed, remove
the leads from that terminal and tag them.

(4) Remove the circuit breaker.

¢. REPLACEMENT. Reverse above procedure to
install a new circuit breaker.

150. Transformer (Filament) 16 (fig. 122)

a. TooLs REQUIRED. (1) Screw driver.

(2) Open-end wrench.

(3) Drop light.

b. REMOVAL.

Caution: All voltages must be removed from
the transmitter.  (Left, right, and bottom-rear
panels must be removed for this operation. )

(1) Remove the bolts, nuts, and lockwashers
from the three secondary terminals.

(2) Remove the nuts and lockwashers from the
primary terminals 1 and 4.

(3) Remove and tag the leads.

(4) Remove the mounting bolts, lockwashers,
and nuts from the primary side of the transformer.

(5) Loosen the bolts on the secondary side of
the transformer.

(6) Move the transformer away from the
mounting bolts and slide it through the rear of
the transmitter.

¢. REPLACEMENT. Reverse above procedure to
replace the filament transformer.

151. Current Transformer 17 (fig. 122)

a. TooLs REQUIRED. (1) Screw driver.

(2) Drop light.

b. REMOVAL.

Caution: All voltages must be removed from
the transmitter.

(1) Remove the bolts and lockwashers from
the transformer terminal strip.

(2) Remove and tag the leads.

PILOT LIGHTS
=6 [1-2) o=

e

CIRCUIT BREAKER

N\ H
{ MOUNTING BOLT g

h: - H ;_"
285—A, showing localion ¢

) T 4
Transniitter B 7 Switeh 13-

Fignre 121.
Circuit Breaker 12 an
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Figure 122. Transmitter BC~785~A, showing location

of Transformers 16 and 17.

(3) Loosen (do not remove) the four bolts
on the transformer bakelite plate.

(4) Remove the bolts, lockwashers, and nuts
holding the bus bar to the filament-transformer
secondary terminal.

(5) Loosen the bolt on the other side of the
bus bat.

(6) Lift the bus bar.

(7) Remove the current transformer by sliding
it off the bus bar. ¥

¢. REPLACEMENT. Reverse above procedure to
install new current transformer.

152. Transtat 18 (fig. 123)

4. TooLs REQUIRED. (1) Screw driver.

(2) Open-end wrench.

(3) Drop light.

b. REMOVAL.

Caution: All voltages must be removed from
the transmitter.

Note. Two operators are required for this procedure,

(1) Loosen the two setscrews on the control
knob shaft.

(2) Remove the control knob.
(3) Remove the four mounting bolts, washers,
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and spacers holding the cover to the transtat.

(4) Remove the cover.

(5) Remove the four nuts and lockwashers .
from the transtat terminals. As each set is re-
moved, the leads must be removed and tagged im-
mediately.

(6) While one operator holds the transtat, the
other removes the bolts, washers, and nuts from
the transtat mounting.

(7) Remove the transtat.

¢, REPLACEMENT. Reverse above procedure to
replace the transtat.

153. Blower (Circulator) 19 (fig. 124)

a. TooLs ReQUIRED. (1) Offset screw driver.

(2) Screw driver.

(3) Open-end wrench.

(4) Drop light.

b. REMOVAL.

Cantion: All voltages must be removed from
the transmitter. Be careful not to damage the
transmitting tubes.

Note. Two operators are required for this procedure.

(1) Remove the bolts and lockwashers from
the motor terminals.

(2) Remove and tag the leads.

(3) While one operator holds the blower unit,
the other removes the three mounting bolts, lock-
washers, and nuts.

(4) Remove the blower.

¢c. REPLACEMENT. Reverse above procedure to
replace the blower.

MOUNTING
BOLT A

Figure 123. Transmitter BC-785-A, removal of transtat 18.



Figure 124. Transmittér BC-785-A, showing
lacation of blower 19.

154. Blower (Intake) 20 (fig. 125)

a. TooLs REQUIRED., (1) Screw driver.

(2) Open-end wrench.

b. REMOVAL.

Caution: All voltages must be removed from
the transmitter,

(1) Remove the bolts and lockwashers from
the motor terminal strip.

(2) Remove and tag the leads.

(3) Remove the four mounting bolts, lock-
washers, metal spacers, and nuts.

(4) Remove the blower.

c. REPLACEMENT, Reverse above procedure to
replace the blower.

155. Exhaust Fan 21

4 Toors Requmep, (L) Screw driver.

(2) Open-end wrench.

b. REMOVAL.

Cantion: All voltages must be removed from
the transmitter. |

(1) Remove the rear bottom pADES

(2) Remove the bolts and lockwashers from
the motor terminals.

TERMINAL

Figure 125. Transmitter BC-785-4, showing
location of Blower 20.

(3) Remove and tag the leads,

(4) Remove the four mounting bolts

(5) Remove the fan. -

¢. REPLACEMENT, Reverse abo
replace the exhaust fan.

156. WL-530 Tubes (fig. 126)
a. TooLs REQUIRED,
(2) Pliers.

b. REMOVAL.
Cantion:  All voltages must be removed from

the transmitter. Allow the tubes to cool suffi-
ciently before handling. '

ve procedure to

(I) Screw driver,

EADS {8

q"

ATER HOSES

TL31010

Fianre 126, Transmitter BC-785-A, removal of
: W E=530 tubes.

(1) Remove thc‘p;mels from the right and left
sides of the transmitter.

(2) Turn off the valves on the water cooler.

(3) Place rags around the bottom of the
WL-530 tubes to soak up the small amount of
water remaining in the tube connections.

(4) Loosen the knurled cap nuts on the water

hose connections.
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(5) Remove the water hose connections.
(6) Remove the filament leads from filament
terminals.

(7) Remove the grid lead from the upper grid
terminal.

(8) Remove the grid-cap connection strip.

(9) Remove the wingnuts holding the tube to
the tube mounting base.

(10) Remove the WL-530 tube.

¢. REPLACEMENT. (1) Place the WIL-530
tube in proper position.

(2) Replace the wingnuts holding the tube in
the tube base.

(3) Replace the grid cap connecting strip.

(4) Replace the grid lead on the upper grid
terminal.

(5) Replace the filament leads on the filament
terminals.

(6) Place a new gasket in the water hose coup-
ling, discarding the old gasket.

(?) Replace the water hose connections.

(8) Tighten the knurled cap nuts on the water
hose connections.

(9) Open the water valves on the water cooler.

(10) Throw transmitter circuit breaker to ON
position.

(11) Turn on the water cooler.

(12) Check for leaks at the WL-530 water
hose connection.

Section V. WATER COOLER RU-4-A

157. Fan Motor 3 (fig. 127)

a. TooLs REQUIRED. (1) Open-end wrench.
(2) Soldering iron.
(3) Screw driver.
| b. REMOVAL,
Caution: All voltages must be removed from
the water cooler.
NoTE.

Two men are preferred for this operation,

(1) Loosen the clamps lolding the back cover
of the fan motor.

(2) Remove the back cover.
(3) Untape the three leads.

| A-C CABLE

A-C CABLE CLAMP

Figure 127. Water Cooler RU-4-A, showing connections

to Fan Motor 3 (cover removed).
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(4) Remove and tag the three leads.

(5) Loosen (do not remove) the two bolts on
the clamps which hold the a-c supply cable.

(6) Remove the a-c supply cable from the fan
motor.

(7) Remove the mounting nuts from the top
of the assembly.

Note., It is advisable to use two men for this operation.
One man should hold the: assembly in place while the other
removes the mounting nuts.

(8) Remove the mounting bolts from the bot-
tom of the fan assembly.

(9) Remove the fan assembly.

(10) Remove the mounting bolts holding the
assembly to the motor frame.

(11) Remove the assembly from the motor
frame.

c. REPLACEMENT. Reverse above procedure to
replace fan and assembly.

158. Pump and Motor 4 (fig. 128)

a. TooLs REQUIRED. (1) Screw driver.

(2) Stilson wrench.

(3) Soldering iron.

(4) Open-end wrench.

b. REMOVAL.

Caution: All voltages must be removed from
the water cooler.

(1) Remove the rear panel.

(2) Shut off all water valves leading to and
from the pump.

(3) Open the petcock on the pump and drain
excess water. Follow the procedure outlined in
paragraph 894(3).

(4) Remove all pipe connections from the
pump.



Water Cooler RU—4-A, showing
connections to water pump.

Figure 128.

(5) Remove the bolts holding the terminal
box plate to the pump.

(6) Remove and tag the leads.

(7) Remove the six mounting nuts from the
pump.

(8) Remove the pump.

c. REPLACEMENT, Reverse above procedure to
replace pump and motor.

159. Low Cutout Switch 6, High Cutout Switch
7 (Pressuretrols)

4. Toors Requmep. (1) Soldering iron.

(2) Open-end wrench.

b. REMOVAL.

Caution: Remove all voltages from the water
cooler.

(1) Loosen the thumbscrew holding the case
panel and remove the panel from the case (fig.
129).

(2) Loosen the terminal bolts holding the a-c
input leads.

(3) Remove and tag the a-c input leads.

(4) Loosen the nut holding the case to the
shaft and remove the case.
¢ REpLAcEMENT. Reverse above procedure, fo
install new pressuretrol.

*160. Converter 9

a. Toors Requmep. (1) Screw driver.

(2) Hammer.

(3) Spintite wrench.

REMovaL. :

Caution: All voltages must be removed from
the water cooler.

(1) Remove the top and rear panels.

(2) Remove the two bolts holding the cover to
the converter box.

(3) Remove the cover.

(4) Loosen the three bolts holding the
on the terminal block (fig. 130).

(5) Remove and tag the three leads.

leads

ﬁmﬁ NUT ; i
% — 7131013

Fignure 129,
cutont Switch 6 (cover removed).

Water Coolers RU-4-d, showing low

(6) Remove the nut which holds the phase
converter cable to the converter box and pull out
the phase converter cable.

(7) Remove the four mounting nuts which hold
the converter box to the chassis.

(8) Remove the phase converter box.

¢, REPLACEMENT. Reverse above procedure to
replace phase converter.

-

o
PHASE CONVERTER
CABLE NUT e

MOUNTING 8OLT |

Water Cooler RU—4-4, showing
ections to Phase Converter 9.

Figure 130.
conn
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Section VI. OSCILLOSCOPE BC-403-E

161. Potentiometers 50, 51, 52 (1--3)
a. TooLs REQUIRED.
(2) Soldering iron.
(3) Open-end wrench.
h. REMOVAL.

Cantion: All voltages must be removed from
the oscilloscope.
(1) Remove and tag the leads from the ter-

minals (fig. 131).

(2) Loosen the setscrews on the shaft coupling.

(3) Pull the control shaft through the front
panel opening.

(4) Loosen the hex. nut which holds the
potentiometer to the mounting panel.

(5) Remove the potentiometer.

(6) Slide off the coupling from the potentio-
meter,

¢. REPLACEMENT. Reverse above procedure to
replace potentiometer.

(1) Screw driver.

162. Inductance Coils 64 (1-4), 65-1
a. TooLs REQUIRED,
(2) Soldering iron.
b. REMOVAL,

Cantion: Remove all voltages from the oscil-
loscope.

(1) Screw driver.

N N
| B ser screw
b BN

MOUNTING

1131016

Figure 131,
af Potentiometers 50, 51, and 52 (1-2).

Oscilloscope BC—403-E, showing location
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PANEL*J‘
T \ ‘ %

(1) Place the oscilloscope on its side. .

(2) Remove the cover from the oscillator
compartment. ‘

(3) Loosen the six screws which hoid‘ the
oscillator compartment chassis to the chassis of
the oscilloscope. - )

(4) Remove the oscillator chassis from the
oscilloscope.

(5) Loosen the setscrews which hold the flex-
ible coupler to the drive shaft of the phase con-
trol unit (fig. 132). _

(6) Remove the four mounting screws that
mount the phase control box to the supporting
bracket. _

(7) Remove the phase control box from the
oscilloscope.

(8) Remove the screws that hold the cover on
the phase control box.

(9) Remove the cover.

(10) Disconnect and tag the leads.

(11) Remove the mounting bolts.

(12) Remove the coil.

¢. REPLACEMENT. Reverse above procedure to
install a new coil.

163. Inductance Coil 66
4. TooLs REQUIRED. (1) Open-end wrench.
(2) Soldering iron.

b. REMOVAL.
;ﬁig . 9
1y

_ MOUNTING

@ O
'y
PHASE CONTROL BOX

TL31018

Fignre 132.  Oscilloscope BC-403-E, remaval of

phase control unit.



Cantion:  All voltages must be removed from
the oscilloscope.

(1) Disconnect and tag the leads.

(2) Remove the ani(d nuts from the top and
bottom of the coil can,

DIAL
954 954 GSK'? GSK? GSK? GSK? GSJ'? I852

4_

—«z | Jéé@jéoé@s%

(3) Remove the can and coil.

(4) Remove the coil from the can.

¢. REPLACEMENT. Reverse above procedure to
install a new coil.

i %

o 1 | [

15-1 IO-BA,B IO-4A,B IO-5A,B TS
IADS5E

HET e
I-1A, IB I1-2A28B @ II:@

S HEMATIC DESCRIPTION. SCHEMATIC DESCRIPTION.
PART NO. PART MO CHOKE

2516 GAPACITOR 30-3 CHORE

4-29 CAPAGITOR 30-4 OWER TRANS.
6-1 CAPACITOR 3)-1 k. RIABLE
10-2A,2B CAPACITOR 32-1 gAE-" ;Am. COlIL
10-34’38 CAPAGITOR 37-1 R.F. SEC.COIL
10-44 48 CAPACITOR g 0SC. GOIL

10-54'5p CAPACITOR e SEG. R.F. COIL .
10-6A'68 GAPACITOR 20- CONVERTER COIL
11-1A'1B8 GAPACITOR i LF. GOIL
11-2A 28 CAPAGITOR 430 I.LF. COIL
l1-3a38 CAPACITOR s ILFE. GOIL

I1- 37728 CAPACITOR A ILF. GOIL

15 POTENTIOMETER gg_s ' E  GOIL

i aee e

TL-3I119

chassis).
BC-404~C, diagram showing location of parts (top of
f'-";.i.'a'-’"t' 133. Rece ver B
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4222324

| 8152

4-17,18,19 4-12,1314 4-6827

STT GT(T
[9-2

SST'!

63‘(7

4-3,4,5,6

6SK7

|

]

832

10-6A6B 10-5A 58

631—!3

PRI. SEC.
WINDING WINDING 5-B-1 24.|
@ e
ums ST u-za e

(e]e]e]
10-49A 48

SCHEMATIC  DESCRIPTION. SCHEMATIC  DESCRIPTION.
PART NO. PA :

2-2 CAPACITOR 1~ 4A 48 CAPACITOR

2-3 CAPACITOR 9-1 CAPACITOR
4-3,4,5,6 CAPACITOR 9-2 CAPACGITOR
4-8,27,28  GAPAGITOR 36 CAPAGITOR
4-12,13,14 CAPAGITOR 13- RESISTOR
4-222324 . CAPACITOR 13-2 RESISTOR

4-25 CAPACITOR 22-| RESISTOR

4-26 CAPAGITOR 24| RESISTOR

5-B-| CAPACITOR 25 RESISTOR

5-B-2 CAPACITOR 154 POTENTIOMETER
10-1A,18 CAPAGITOR 26-| RESISTOR
10-2A'28 CAPAGITOR 23.a,b,c,d  RESISTOR
10-3A.38 CAPACITOR 33| FUSE

10-4A.48 CAPAGITOR 34.| A.C.RECEPTACLE
10-5A’58 CAPACITOR 31| POWER TRANSFORME#
19-TA'TB  GAPAGITOR

1]-2A,28 CAPACITOR TL-31120
11-3A.38 CAPACITOR

Fignre 134.

Rex

.'.f.';'

BC-404-C, diagram showing location of parts (bottom of chassis).



CAPACITORS #2 j

(6-14) EEE m

Figure 135, Receiver BC—404-B, r-f section,

164. Capacitors 2 (6-14)

d@. TooLs REQUIRED. (1) Screw driver.

(2) Soldering iron.

b. REMOVAL.

Caution:
ceiver,

(1) Remove the AS5588A tube (fig. 135).

Follow procedure outlined in paragraph 167.

ace ]
RESISTOR #25-1 —ras

© FUSE #3317

: ;! q’_vm. f o
& ﬁ CAPACITOR #5B-2

— L
“ ,"O‘CAPACITOR #11-3

L Dev [k

POTENTIOMETER #15-1

Remove all voltages from the re-

4

TE31022

Section VII. RECEIVER BC-404-C

(2) Disconnect the capacitor terminal from
the spring contactor.

(3) Disconnect the other terminal of the
capacitor,

(4) Remove the capacitor.

¢. REPLACEMENT. Reverse above procedure to
replace a capacitor. -

165. R-F Primary Coil 37-1

. TooLs REQUIRED. (1) Soldering iron.

(2) Screw driver.

b. REMOVAL.

Caution: All voltages must be removed from
the receiver. |

(1) Remove one lead of the secondary coil.

(2) Remove the secondary coil from within the
primary coil. {

(3) Remove and tag the leads from the coil
center, .

(4) Loosen the bolts holding the coil to the
mounting clamp.

(5) Remove the coil. _

(6) Remove the clamps from the coil.

c. REPLACEMENT. Reverse above procedure to
replace r—f primary coil.

166. I-F Coil 43

a. TooLs REQUIRED. (1) Spintite wrench.
(2) Soldering iron.

TT%s, . RECEPTACLE #34- 100
: ..A-__A"_'j'./';" yc bl il “._.,,., g

Figure 136, Receiver BC-404-C, bottom view.



. caracior [N capaciTor Nl CAPACITOR

#11-4A, 48 "'5#11-2;\ 2B #n 1A, 1B &
F—F‘_’;L.". 1 ’ E ¥

~ | MOUNTING BOLT |
CAPACITOR '
#11-3A, 38

Figure 137. Receiver BC-404-C, top view.

b. REMOVAL.

Caution: All voltages must be removed from
the receiver.

(1) Turn the receiver bottom side up.

(2) Remove the leads to the coil and tag the
terminals.

(3) Remove the two mounting nuts.
(4) Remove the coil can.

(5) Remove the knurled nuts from the tuning
shaft.

(6) Remove the coil.

¢. REPLACEMENT. Reverse above procedure to
replace i—f coil.

167. A5588A Tube (fig. 135)

a. TooLs REQUIRED. (1) Screw driver.

(2) Soldering iron.

b. REMOVAL.

Caution: Remove all voltages from the re-
ceiver.

(1) Tube. (a) Remove the three bolts from
the socket.

(£) Remove the upper section of the socket.

(¢) Carefully remove the A5588A tube.

(2) Spring contactor. (a) Remove the lead
from the spring contactor.

(6) Remove the bolt holding the spring con-
tactor to the socket.

(¢) Remove the spring contactor.

¢. REPLACEMENT. Reverse above procedure to
replace spring contactor and A5588A tube.

Figure 138. Control Unit BC-1011-A, side panel
178

and access plate removed.



Section VIIl. ANTENNA POSITION CONTROL SYSTEM, A

168. Rate Control Rheostat (fig. 138)

. TooLs REQUIRED. (1) Small screw driver.

(2) Large screw driver.

5‘. REMOVAL.

Cantion: Remove voltage from control unit,

(1) Loosen setscrew and remove rheostat knob.

(2) Remove nameplate and side panel.

(3) Remove two screws holding rheostat to
control panel,

(4) Disconnect wiring and remove rheostat.
€. REPLACEMENT. Reverse above procedure to
Install new rheostat.

169. Rate Control Motor Switch

a. Toors Requmep. (1) Wrench, socket,
Ye-inch.

(2) Screw driver.

(3) Soldering iron.

b. REMOVAL.

Caution: Remove voltage from control unit.

(1) Remove side panel.

(2) Remove and tag the leads. )

(3) Remove locking nut from toggle switch
and remove switch.
_ ¢. RepLACEMENT. Reverse above ]arocedure to
nstall new switch.

170. Rate Control Switch
a. Toors Requirep. (1) Soldering iron.
(2) Screw driver.
b. REMOVAL. _
Caution: Remove voltage from control unit.
(1) Remove nameplate and side panel.
(2) Remove and tag leads. ! | :
(3) Remove screws holding switch to contro

Panel and remove switch.
¢. RepracpmenT. Reverse above procedure to

nstall new switch.

171 Synchro-Motor (fig. 138)

4. Toors Rpqumep. (1) Wrench, Allen,
3/32-inch,

(2) Screw driver.

- REMovat..

Cantion: Remove voltage from con

(1) Remove side panel.

(2) Loosen setscrew on plug.

(3) Remove plug and unscrew the nut.

(4) Remove and tag leads. _

(5) Remove the three screws holding the motor
in the frame, and remove the motor.

trol unit.

¢. REPLACEMENT. Reverse above procedure to
install a new synchro-motor.

172. Rate Control Motor and Transmission
(fig. 138)

a. TooLs REQUIRED. (1) Screw driver.

(2) Wrench, socket, 7/16-inch.

(3) Long-nose pliers.

(4) Wrench, socket, 3/-inch.

b. REMOVAL.

Cauntion: Remove voltage from control unit.

(1) Remove side panel.

(2) Remove access plate.

(3) Remove tie-rod bolt.

(4) Remove the four bolts holding the motor
base to remove assembly.

(5) Loosen setscrew on the coupling.

(6) Remove and tag the leads.

(7) Remove the four bolts holding the motor
to the base and remove the motor.

¢. REPLACEMENT. Reverse above procedure to
install a new motor or transmission being careful
to align taper pins on motor base with holes in
housing.

Note. Tighten tie-rod bolt and back off 14 turn to free.
Adjust tie-rods so that there will be equal clearance at each
end of throw to avoid binding.

173. Rate Control Motor Armature Resistor

a. 'TooLs REQUIRED. (1) Screw driver.

(2) Wrench, open-end, 7/16-inch.

b. REMOVAL.

Caution: Remove voltage from control unit.

(1) Remove side panel.

(2) Remove and tag the leads. 1

(3) Remove nut on centering bolt of resistor.

(4) Spring bolt upward through slotted
bracket and pull resistor from bolt.

¢, REPLACEMENT. Reverse above procedute to
install a new resistor.

174. Rate Conirol Motor Shunt Field Resistor

4 TooLs REQUIRED. (1) SCI‘fEW driver.

(2) Wrench, open-end, 11/32-inch. .

5. ProcEDURE. Follow procedure given in
pamgraph 1775

175. Solenoid Switch (fig. 138) .
4. TooLs REQUIRED. (1) Screw driver.
(2) Soldering iron.

b. REMOVAL. e
Cantion: Remove voltage from control unit.

(1) Remove side panel.
179
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(2) Remove and tag the leads.

(3) Remove switch.

¢. REPLACEMENT. Reverse above procedure to
install a new switch.

176. Synchro-Generator (fig. 138)

4. TooLs REQUIRED. (1) Small screw driver.
(2) Large screw driver.
(3) Wirench, socket, 34-inch.
(4) Wrench, Allen, 3/32-inch.
(5) Wrench, 3/16-inch.
b. REMOVAL.,
Caution: Remove voltage from control unit.
1) Remove side panel.
2) Remove hand wheel assembly.
(3% Remove locknut and washer.
4) Remove four screws holding dial to spider.
ES) Remove screws on front of panel support-
ing synchro-generator and transmission housing.
(6) Free housing from support stand, and
turn housing so that the generator can be remioved
without interference from the panel.
(7) Remove access plate on side of housing.
(8) Loosen setscrew on flexible coupling.
(9) Remove retaining screws and washers.
(10) Remove and tag the leads.
(11) Pull generator from the housing.
¢. REPLACEMENT. Reverse above procedure to
replace synchro-generator.

177. Silverstat Assembly (fig. 139)
a. 'TooLs REQUIRED. (1) Wrench, socket, 3/-
inch. '
(2) Wrench, 7/16-inch.
b. REMOVAL.
Caution: Remove voltage from the unit.

(1) Remove top cover plate which gives direct
access to the Silverstat plate.

(2) Remove the Silverstat plate.
(3) Remove and tag leads.

¢. REPLACEMENT. Reverse above procedure to
install the assembly.

178. Variable Resistors
a. TooLs REQUIRED. (1) Wrench, socket, 3/-
inch.
(2) Wrench, 7/16-inch.
(3) Wrench, 34-inch.
" (4) Screw driver.
b. REMOVAL.
Caution: Remove voltage from the unit.
(1) Remove Silverstat plate.

Follow pro-
cedure given in paragraph 177.

180

R o S b A et i

Figure 139. Gyrostat MC-392, silverstat assembly.

(2) Remove the long bolt centering the re-
sistor. -

(3) Remove the spacer bar.

(4) Remove and tag the leads.

(5) Lift the resistor from the mounting bracket.

¢. REPLACEMENT. Reverse above procedure to
install a new tesistor.

NoOTE. Be sure to install the insulated washers between

' the ends of the resistors and the mounting bracket.

179. Transformer (fig. 140)

4. Toors REQuURED. (1) Wrench, socket,
3/8-i1'1Ch.

(2) Wrench, 7/16-inch.

(3) Screw driver.

b, REMOVAL. .

Caution: Remove voltage from the unit. 'q

(1) Remove Silverstat plate. Follow proce-
dure given in paragraph 177.

(2) Remove the two screws holding the trans-
former mounting to the housing.

(3) Remove and tag the leads.

(4) Lift out transformer.

¢. REPLACEMENT. Reverse above procedure to
install a new transformer.

180. Gyromotor (fig. 141)

4. TooLs REQURED. (1) Wrench, socket,
3/g-inch.

(2) Long-nose pliers.

(3) Key, Unbrako, 5/64-inch.
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SYNGHRO
DIFFERENTIAL |
GENERATOR |
(6-DG)

_ TL31076
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Figure 140. Gyrostat MC-392, silverstat assembly removed.

(4) Screw driver.
b. REMOVAL. !
Caution: Remove voltage from th_e unit. l
(1) Remove the top cover and S;lverstat plate
(pat. 177).
(2) Rémove the side access plates. ’
(3) Remove the side cover to gainl access
the( friction shoes and dampinglsprmgs.
4) Release the damping SpPrings:
(5% Loosen the Pivot-pin clamping screws and
feémove the pivot pins.
(6) Remove the stop bar.
Remove and tag the leads.
Remove the gyromotor.
C: REPLACEMENT_sy(l) Place the gyromotor
in the Proper position. :
2) Colr}meg the motor leads to the Proper
terminals,
(3) Install the pivot pins.

d.
NOTE. These should be a push fit and should not be dogek

4) Tighten the setscrews. . ;
§5§ Insgtall the stop bat and dan}pm_g spm;%vss.
(6) Back off the friction shoe adjusting sct

until the shoes can be slipped on.

(7) Tighten the screws until there is no side
motion. :

Note. Be sure that the shoes do not bind the friction
plate. Also check to see that the gyromotor is so placed that
there will be no contacts closed in the neutral position.

(8) Install the side cover.
(9) Replace the side access plates.

(10) Install the Silverstat plate and replace the
top cover.

181. Damping Springs

a. TooLs REQUIRED. (1) Wirench, socket,
3/g-inch.

(2) Long-nose pliers.

b. REMOVAL.’

Cauntion: Remove voltage to the unit.

(1) Remove the access plate.

(2) Remove the damping springs.

¢. REPLACEMENT. Reverse the above proce-
dure to install the new damping springs.

NoTE. Adjust the spring tension so that there will be an
equal pull on both sides of the gyromotor.

182. Friction Shoes

4. TooLs REQUIRED. (1) Wrench, socket,
3/8-EDC11.

(2) Small screw driver.

(3) Long-nose pliers.

b. REMOVAL. _

Caution: Remove voltage to the unit.

S SILVERSTAT ASSEMBLY 4 3 2

Figure 141. Gyrostat MC—392, side access plates removed,

181
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(1) Remove the access plate. _

(2) Back off the adjusting screws for the fric-
tion shoes.

(3) Remove the friction shoes.

¢. REPLACEMENT. Reverse the above proce-
dure to install new shoes. .

183. Synchro-Generator GN-47
a. ToorLs REQUIRED. (1) Wrench, socket,
7/16-inch,
(2) Wrench, Allen, lg-inch.
(3) Long-nose pliers.
(4) Screw driver.
b. REMOVAL.
Caution: Remove voltage to the unit.
(1) Remove the side access cover.
(2) Loosen the setscrew on the flexible coup-
ling.
(3) Remove cap.
(4) Remove retaining bolts and washers.
(5) Pull out clamping ring.
(6) Remove and tag the leads.
(7) Remove generator from the housing.

¢. REPLACEMENT. Reverse above procedure to
install a new generator.

184. Antenna Drive Motor MO-30

a. TooL REQUIRED. 7/16-inch socket wrench.
b. REMOVAL.

Caution: Remove voltage from the unit.

(1) Remove the complete gear case from the
motor frame.

(2) Remove the mounting bolts.
(3) Remove and tag the léads.
(4) Remove the motor.

¢. REPLACEMENT. Reverse above procedure to
install a new motor.

185. Disassembly of Drive Motor

a. TooLs REQUIRED. (1) Screw driver.
(2) Wrench, box, 9/16-inch.

(3) Bearing puller.

(4) Wrench, socket, 9/16-inch.

b. REMOVAL. (Par. 184). (1) Remove brush
covers.

(2) Disconnect the brush and field leads with

a screw driver and pull the brushes from the brush
holders.

(3) Remove the brush and bracket.
(4) Remove the six bolts in the rear end

bracket.

(5) Pull the bracket from the shaft and pull
the shaft from the motor frame. Tap flange
gently while pulling on the bracket.

182

(6) Remove the bearings from the shaft.

Note. Care should be used so that no pressure is applied
to the outer race of the bearing. Wrap the bearings in wax
paper to keep them free from dirt.

(7) Remove the bolts holding the field coils
to the frame.
(8) Remove the field coils and shoes.

¢c. REPLACEMENT. Reverse above procedure to
assemble the motor.

186. Armature

a. Toors REQUIRED. (1) Screw driver.

(2) Werench, box, 9/16-inch.

(3) Bearing puller.

(4) Wrench, socket, 9/ 16-inch. _

b. REMOVAL. See paragraph 185. Disassem-
ble motor in accordance with above instructions.

¢. REpLAcEMENT. Install the new armature
and assemble the motor.

187. Bearings

a. TooLs REQUIRED. (1) Screw driver.

(2) Wrench, box, 9/16-inch.

(3) Bearing puller. _

b. REMOVAL. See paragraph 185. Dlsa‘ssem-
ble motor in accordance with above instructions.

Note. Care should be exercised so that no pressure is ap-
plied to the outer race of the bearing.

¢. REpLACEMENT. Install the new bearings

taking care not to damage them, and assemble the
motor.

188. Brush Holders

a. TooLs REQUIRED. (1) Screw driver.

(2) Wrench, box, 9/16-inch.

b. REMOVAL. See paragraph 185. ‘

(1) Remove the brush-end bracket as described
in above instructions.

(2) Remove the brush holders and insulation.

¢, REpLACEMENT. Install the new brush
holders and assemble the motor.

189. Commutating or Main Field Coils
a. TooLs REQUIRED. (1) Screw driver.
(2) Wrench, box, 9/16-inch.

(3) Bearing puller.
(4) Wrench, socket, 9/16-inch.

b. REMOVAL. See paragraph 185. Disassem-
ble the motor as described above.

¢. REPLACEMENT. Install the new coils and
assemble the motor. -

190. Motor-Generator MG-21 (fig. 142)

a. TooLs REQUIRED. (1) Large screw driver.
(2) Small screw driver.



(3) Mallet.

(4) Wrench, open-end, 5/g-inch.

(5) Wrench, 1-inch box.

(6) Pliers.

(7) Bearing puller.

b. REMOVAL AND DISASSEMBLY.

Caution: Remove voltage to the unit.

(1) Remove and tag all leads.

(2) Remove bolts holding assembly to frame.

(3) Disconnect the field and brush leads from
the brush terminals.

(4) Remove the brushes from the brush-
holders.

(5) Remove the bolts on the brush-end brztckr.jt
and tap gently on the flange with the mallet until
the bracket is loose and can be pulled off.

(6) Remove the four bolts holding the exciter
field frame to the motor frame and remove the
exciter unit by tapping gently with the mallet.

(7) Remove the shaft nut.

(8) Remove the expansion lockwasher.

(9) Pull the armature and commutator from
the shaft. y :

(10) Remove the nuts holding the bearing sup-
port bracket to the motor frame.

(11) Tap the bearing support bracket gently

" with a mallet until it is free from the motor frame.

(12) Pull the frame frc.)m the shaft.
(13) Remove the bearing.

Gantion: Care should be used in removing the
bearings so that no pressure is applied to the out-
side race. Wrap the bearing in wax paper to pro-
tect it from dirt.

(14) Disassemble the other end of the unit
following the instructions given above.

(15) Pull the shaft from the motor frame,

¢. REASSEMBLY AND REPLACEMENT. Reverse
above procedure to assemble and install the motor
generator set.

191. Brush-Holder Springs

a. TooLs REQUIRED. (1) Screw driver.

(2) Mallet.

(3) Wrench, open-end, 5/4-inch.

(4) Long-nose pliers.

b. REMOVAL. See paragraph 1904 for instruc-
tions on removal and disassembly of motor gen-
erator set.

Cauntion: Remove voltage to the unit.

(1) Remove end bracket.

(2) Remove cotter key and spring.

¢. REPLACEMENT. Reverse above procedure to
install new brush-holder springs.

Note. To increase the compression of the spring, move

the free end to another notch on the spring clip.

192. Exciter Field Resistor

4. TooLs REQUIRED. (1) Large screw driver.
(2) Small screw driver.
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(3) Mallet.

(4) Wrench, open-end, 3/g-inch.
(5) Wrench, box, 1-inch.

(6) Pliers.

(7) Soldering iron.

(8) Bearing puller.

b. REMOVAL. See paragraph 1905 for instruc-

tions on removal and disassembly of motor gen-
erator set.
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Caution: Remove voltage to the unit,

(1) Disassemble the unit as described.

(2) Remove screws holding resistor to the
frame.

(3) Remove and tag the leads.

¢. REPLACEMENT. Reverse procedure to in-
stall a new resistor.

NOTE.,

Be sure to test new resistor before assembling the
unit.
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CHAPTER 6

EMERGENCY REPAIRS

193. Introduction

a. An emergency repair is simply a repair which
will keep the station operating after a failure has
occurred. Although chapter 5 states that in re-
placing a defective part, a new part should be
used, occasionally these are not available. The

- lack of a new part need not keep the station off

the air, for there is usually a way of repairing or
clearing the defect. It is the purpose of this sec-
tion to describe steps which can be taken in emer-
gencies  to rcpair certain  parts temporarily.
These, of course, must be replaced as soon as a
new part is received.

b. The number and methods of emergency re-
pair are too numerous for complete coverage in
this book. However, the suggestions included
cover a variety of parts and should be sufficient
for a clever repairman. By reading through the
methods, examining the circuits and parts, and
tying in the function of the part, a decision can
be made as to whether the equipment can operate
without the part or whether some procedure can
be applied to repair it. e

¢, A repairman’s ingenuity 15 the only limiting
factor controlling the number of emergency re-
pairs. Simply because a cont;tincn_r is seult_f:d does
not mean that a repair is impossible. It no re-
placement is available and if the container content
can be repaired, open it in any practical way and
repair the unit. Should it he impnssih!e to use the
container again, find a way of replacing that too.
Keep in mind that the equipment must be in
OPErating condition at all times and if part failure
means shut-down because of lack of replacements.
try anything within reason to repair it. _

d. Neatness and practicality are as m'lportant
in making these temporary repairs as in per-
manent repairs. Neatness applies not only in the
physical sense, but also electrically. Properly
placing a part may mean perfect operation, while
simply throwing it into place may have as bad an
effect as a defective part.

¢. Before attempting an emergency
repairman must know that what he is

repair, the
doing will

not affect any other parts in the set and will not
be harmful to station personnel. Be sure that all
power has been removed from the component and
that all capacitors within the component have
been discharged before attempting a repair. ‘The
cautions listed in the introduction of chapter 5
should be reviewed. Failure to follow these cau-
tions may result in serious injury or loss of life.

Caution: Approval of the person in charge
must be obtained before any emergency repairs
involving circuit changes are attempted.

194. Filter Capacitors

~ «. A considerable amount of freedom is found
in the selection of a rectifier filter capacitor. Cer-
tain limitations must be observed. When re-
placing a filter capacitor with another of the same
type, it is best to choose a replacement having a
value as close as possible to the original. In
choosing the value, it is best to use one having a
higher rather than a lower capacity. With a re-
placement having a lower capacity, regulation may
become poor and the a-c ripple will increase. A
capacitor that is much too large will also aftect
circuit operation and will be unsatisfactory.

b. Be extremely careful of the voltage ratings
of capacitors in filter circuits. Usually, a capacitor
is labeled with two voltage ratings, the working
voltage and the peak-surge voltage. A capacitor
having a working voltage approximately 30 per-
cent above the voltage measured in the circuit and
a peak-surge voltage approximately 50 percent
above the working voltage of the circuit, should
be used.

¢. If it is impossible to provide a repair Ot any
form of replacement for a filter capacitor, it may
be possible to operate without it. Remove the
defective capacitor, check all other parts 1n the
supply and points being fed, apply power and
make checks for ripple voltage and circuit opera-
tion. It is natural that the ripple voltage should
increase, but if circuit operation is not af’fcctcgl to
any great degree, operate without the capacitor.
Always check the other capacitors in_the filter
circuit a few hours after operating in this way to
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see that they are not hot and are carrying the load
satisfactorily. If circuit operation Is affected, it
may be possible to borrqw a capacttor _from one
of the other power supplies where a-c ripple will
not affect operation. As soon as a replacement
part is received, replace the capacitor.

195. Bypass and Blocking Capacitors

4. Careful thought must be applied to the
choice of capacitors being used for replacement
since apparent replacements can have _totally dif-
ferent properties. Not only the working voltage
and value, but the type and construction must be
compared to the defective part being replaced.

b. An examination of the different types of
capacitors will indicate the properties of each.
The construction of each is totally different and
if each were to be substituted in a circuit, the re-
sults would be different even though the values
and ratings were the same.

(1) An air capacitor is the simplest type, for
it consists of metal plates suspended in air. The
capacity is determined by the number and size of
plates and the air space between them. Since the
capacity obtained in this manner is low, it is

rarely used for a fixed capacitor. The greatest use’

is in the form of a variable capacitor for tuning
purposes or for setting desired capacity values.

(2) A mica capacitor consists of plates of
metal separated by thin sheets of mica with the
whole covered by insulating material. This type
is an approach to a pure capacitor with very small
leakage. It is extremely useful as a fixed compact
capacitor with low capacity values and fairly high
working voltages.

(3) A paper capacitor is made of two sheets
of thin metal foil separated by waxed paper.
These can be packed in any suitable way, the roll
being used for the smaller sizes. This type is no
longer a pure capacitor, for the leakage has been
increased by the use of waxed paper and the roll
creates inductance. Although the inductance is
small, it is sufficient to distort waveshapes and
create other electrical effects. By special winding,
the inductance can be down to a fairly small value.
Capacitors of this type have “noninductive” writ-
ten on the label.

(4) An oil-filled capacitor is made in the same
way as the paper capacitor except that the unit is
placed within a container filled with oil. ‘This
provides low leakage and high working voltage.
This type is usually used in filter circuits of high
voltage rectifiers.

(5) An electrolytic capacitor can take two
forms, a wet or dry electrolytic. One manner of
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construction is a metal rod covered by a can filled
with a paste or solution. The other type is a con-
struction similar to the paper capacitor, except
that the paper is impregnated with the electro-
lyte. The first of these types is usually used for
the wet electrolytics containing a solution; the
other is used for dry electrolytics containing a
paste. The materials used in this type of capacitor
cause a high resistance and capacity to be created
when one polarity is applied and a very low
resistance with practically no capacity on reversal.
It is this property that makes an electrolytic totally
different from the other two types; it cannot be
used for ac, but can be used in circuits having dc
or pulsating dc.

¢. For emergencies, it may be possible to con-
struct the following capacitors with any materials
available. The capacity will be determined by
the type of dielectric (materials between plates),
the size, and number of plates. An air capacitor
can be made by supporting two metal plates on
insulators with a small gap between the plates.
This is an air capacitor and will have a very small
value of capacity.

d. Another form of small capacitor is two
lengths of insulated wire twisted together. If
the capacity is too high, wire cutters can be used
to clip off some of the length. Be sure no volt-
ages are present when cutting.

Cantion: The insulation on the wire must be
able to withstand the peak voltage of the circuit.

_e. When connecting coupling capacitors into
circuits, avoid long leads. The best connection
is one having leads no longer than the original
leads. Extra long leads tend to affect the signal
properties and can become a source of extraneous
signals.

f. There is no rule of thumb that can apply to
the choice of capacitors for use in signal circuits.
Since the signals used consist of sharp pulses, the
harmonic content is very high. By improper
choice of capacitor values, normal input pulses
can be distorted into broad, flat pulses or high,
narrow pulses. If these types of pulses are used
in place of the normal pulse in the keyer or
oscilloscope, improper operation will take place,

g Not only the coupling capacitors, but also
the bypass capacitors affect the waveforms in
signal stages. Extreme caution need not be exer-
cised for the total effect is not as great as that in
the grid-coupling circuit, yet a certain amount of
care is necessary. When a replacement using a
different value or type of capacitor has been made,
make a careful test of the stage waveforms to be
certain that the waveforms are not being distorted.
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h. A simple method of obtaining a desired
capacity value is to combine a number of capaci-
tors in series, parallel, or a combination of both.
In some cases, this may become undesirable be-
cause of bulk and circuit influence. If several
capacitors are combined, the outside area of the
whole increases and an additional capacity is
added by the proximity of the combination to the
chassis with a resultant upset of circuit conditions.

7. Whenever capacitors are to be combined,
choose the values carefully and be positive the
method of combining them will use the least
number and will make the most efficient replace-
ment. Place the combination in the chassis so
that it can be moved easily. In this way, the
temporary connection can be used while the cir-
cuit operation is being checked. If the set
operates properly, the connections can be made
permanent. If the operation is incorrect, then the
combination can be disconnected and modified or
moved. In r-f circuits, even the location of the

capacitor is very important.

196. Chokes

4. Low-voltage rectifier chokes can be elimi-
nated by connecting a resistor in place of the
choke. It may be necessary to experiment with
resistor values before the correct one is found.
From the trouble charts, find the voltage output
of the rectifier under normal operating conditions.
Next, determine the amount of current drawn
from the rectifier. The trouble charts will give the
voltage at the input to the choke. Subtract the
voltage output from the voltage input to the choke
to find the amount of voltage dropped at the
choke. Apply Ohm’s law to find the value of re-

sistance needed to create the same drop when
E

placed in the choke position (R = I). Using
the voltage drop in volts and current flow through
the resistor in amperes, take the product to find
_the amount of power dissipated (P = EI). This
1s now multiplied by 11/ to find the power rating
needed for a resistor in that circuit.

b. High-voltage chokes cannot be eliminated.
If one should break down and no replacement is
available, it will be necessary to dismantle the
choke and find the burned-out section. ‘This must
then be rewound.

Cauntion: Do not attempt to operate without a
choke in the high-voltage rectifier,

197. Bleeder Resistors
a, Since a bleeder resistor forms a protective

device, it must be maintained in the circuit. A
burned-out resistor must be replaced with another
having the same ratings. If such a unit cannot be
obtained, it can be made by combining a number
of resistors in series, parallel, or series-parallel.
b. When selecting the resistors to be combined,
remember that the total amount of power that can
be dissipated in the combination is the sum of
the power ratings of all resistors. If a resistor
having a power rating of 100 watts and a resist-
ance of 1,000 ohms is to be replaced by two re-
sistors having 500 ohms each, then the power
rating for each resistor need be only 50 watts.
¢. The bleeder resistors in the high-voltage recti-
fier would be rather difficult to replace by com-
bining a series of smaller resistors. If one should
burn out, remove the defective unit, solder a heavy
piece of copper wire between the terminals, and
replace the unit in the rack. When this is done,
it is essential that the rectifier be operated at a

lower output voltage.

198. Resistors

. Resistor values in signal circuits are as inr_l-
portant as capacitors, for they also affect circuit
operation. If a resistor with a value higher or
lower than the original part is substituted, the
formulas contained in paragraph 5 can be used to
find the value needed in the circuit. _

b. The bias resistors in the cathode circuits or
in the power supplies must be replaced by re-
sistors having values within 10 percent of the
value of the originals. It is the voltage developed
across these resistors that controls the tubf: and
circuit operation. The plate and screen resistors,
however, do not require the exact considerations
necessary for cathode resistors, but s_hOuld not
vary mote than 20 percent from the original values.

199. Tubes .
4. If the filament of one tube in the high-volt-
¢ should fail, or some other condition

age rectifie i
e, half-wave operation

prevents the use of a tub .
at reduced voltage is suggested. Remove the de-
fective tube, following the procedure outlined in
paragraph 132, WL=531 Tubes; then apply the
power. Watch the currents carefully so as not
to overload the remaining tube.

b. Operation of the keyer rectifier can be con-
tinued if one or more of the mercury-vapor {ectLﬁer
tubes should fail. If only one should fail, con-
tinue with voltage available, but be sure to redl:lce
the high-voltage rectifier output. The correct high
voltage can be ascertained by watching the meters
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on the units closely while the voltage is raised. If
two of the rectifier tubes should fail, a voltage
output may or may not be available. If there is
a voltage output, operate as stated for a one-tube
failure. However, if no output voltage is avail-
able, it may be necessary to change the positions
of the good tubes until the proper positions are
found for voltage output. The defective tubes
must be taken out of the circuit. Continue oper-
ation with the voltage output available and reduce
the high voltage accordingly. Be positive that all
voltages have been removed and all capacitors dis-
charged before attempting any changes. Serious
injury or death can result from contact with high
voltages present.

¢. Full-wave rectifiers contained in one tube
such as the low-voltage power supplies must be
replaced when they fail. If no duplicate replace-
ments are available, the only procedure possible
would be to replace the defective tube by another
type with similar power handling capacity.

d. The full-wave Rectifier Tube 5T4 used in
the low-voltage supplies can be replaced with any
of the tubes listed in the following table, provided

that the changes in socket connections are accom-
plished.

Change socker connection
Replacement —_— — .1
From To
5U4-G None None
UG L R ek TS 2 7
4 3
6 5)
Y s R 1 b Fiug 1
8* 4
4 2
6* 3

*The type 5Z3-G tube uses a four-prong socket. The changes specified refer to the
change in lead connections from the eight-prong socket to the four-prong socket,

e. If no replacements for a tube are available,
it may be possible to bypass that stage. Never
make any circuit changes without knowing exactly
what effect the change will have on circuit opera-
tion. This applies specifically to stage bypassing.
If a tube burns out and an attempt to bypass that
stage is made, the station may become totally in-
operative. It is highly essential that the oscillators
and pulse forming circuits are not changed in an
way.  Amplifiers can be bypassed provided the
signal level is high enough for circuit operation
without that tube. The simplest method of by-
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passing a stage is to remove the tube, disconnect
the plate-load and grid-load resistors and the grid-
coupling capacitor to the preceding stage. Next,
connect a lead between the plate of the stage pre-
ceding the defective stage and the grid of the stage
following. The lead must follow the same path
of the original connections.

f. The tubes used in the signal stages can be
teplaced with the following tubes. plus a few
changes in socket connections.

Change socker lead
Tube Replacement e
From To
S e A e 1 1
2 2
3 5
4 Cap
5 8
6 +
(. 7
8 3
a7 [GEA T e 1 Gnd
2+ 1
3* 4
4 Cap
5 5
6* 3
7% 6
8* 2
R Lo s P e o ik Gnd
Zr 1
3 2
4% 3
5* 4
6* | (Insulated Support)
il 6
8* 5
S op e o i3S et T No (changes required.
8 e N il T N ) 1 1
2 2
3 5
4 Cap
5 8
6 4
7 7
8 3
(1 i N 5 G 1 1
2 2
3 8
4 6
5 3
6 (Insulated Support)
7 7
8 5
Cap +
N




Change socker lead
Tube Replacement
From To

o BT s A 1 1
2 2
3 5
4 | (Insulated Support)
5 Cap
6 (Insulated Support)
7 7
8 8

LG R e e 1 1
2 2
3 8
4 (Insulated Support)
5
6 (Insulated Support)
7 7
5 5

G GLATL M et At 1* Ground
2% 1
= 2
4* | (Insulared Support)
5% Cap
6* | (Insulated Support)
* 6
8* 5

OGS s e e 1¥ Ground
2% 1
3% 2 )
4* | (Insulated Support)
5% Cap
6% | (Insulated Support)
e 6
8* 3

SFA T A L 1 1
2 2
3 5
4 Cap
5 8
6 4
7 7
8 3

O i (b s o e AL No|ne

* For these replacements, a socker change from an oceal to a -prong socket is necessary.
a The replacement tube is a-pentode, while the 6C5 is & triode. This necessitates a
connecting link on Terminals 3, 4, and 5 for the pentode to operate as & triode.

b The replacement tube is & pentode, while the 6C5 is a rriode. This ecessitates &
connecting link between Terminals 3, 6, and 8 to convert the penrode to tiode
operation,

¢ The replacement tube is a pentode while the 6C5 is a riode. This necessitates a con-
necting link between Terminals 2, 3, and 4 to convere the pentode to triode operation.

d The replacement tube is a pentode while the 6C5 is a triode. This necessitates a con-
necting link between Terminals 2, 3, and 4 to convert the pentode to triode operation.

. In general, low cut-off tubes can be replaced
by sharp cut-off tubes. This will apply reasonably
well in certain circuits, but circuit control may

become quite critical and minute adjustments will
be necessary. Because of the tube characteristics,
signal distortion will take place on high-level sig-
nals. This can be remedied only by circuit changes
to establish new operating conditions. In some
cases, this can be prevented by replacing the defec-
tive tube with a substitute from a low signal stage,
and replacing the low signal stage tube with the
sharp cut-off tube.

200. Power Transformers

If a power transformer in a rectifier circuit
should fail, it will be necessary to dismantle the
transformer, find the break or defect, and rewind
it. Power transformer leads may be repaired if
the leads are damaged on the outside of the trans-
former. These leads often short to the chassis or
between one another. This is caused by the insu-
lation of the leads cracking or deterioration. An
object of this kind may be repaired by cutting out
the defective section of the lead and replacing the
section with a new lead. A transformer having
its winding shorted to the core, may ip some cases
be made to operate temporarily. This is done t')y
insulating the transformer mounting to the chassis,
i. e., the case of the transformer is mounted above
ground.

201. I-F Coupling Units

The coils found in the i—f stage can be replaced
by emergency units wound in the field. It ma¥ be
necessary to experiment with different coils before
the correct inductance is found. Tt would be best
to duplicate the winding found on_the present
units as closely as possible. If a coil cannot be
wound properly, substitute a resistor of ?PPEO_X;;
mately 6,000 ohms. Difficulties may arise “i;:d
this type of repair, but it may be Poss;ble to o
a resistor having a very low capacity effect. Ie
Jast solution is to bypass the stage co_mplctely. E
each of these repairs, a decrease 10 signal strengt

will be noticed.

202. Meters

A meter is a delicate instrument and never
should be taken apart. If a meter should f'alﬂ, it
is best, if it is at all possible, to get along wgitilout
it rather than to open it. The most insigni cz;nt
slip in meter repairing may mean a total loss, for
the experienccd workers will not be al_)le to 'ﬂifalr
it when it is sent to them. Operation without
meters can be continued in most Cases. These are
listed in the following paragrapbs with the méans
of operation.
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4. A-c Ling VorTMETER. If the a-c line volt-
_meter on the generator power panel should fail,

operation can be continued by checking the recti-
fier line voltmeter. This meter should indicate
118 volts, == 2 volts. Although this checks the
voltage of one phase only, safe operation can be
maintained if an ordinary test voltmeter is con-
nected in place of the a-c line voltmeter at least
once a day to see that the phases are properly bal-
anced. If one or two positions of the a-c line-
voltmeter selector switch do not supply a meter
indication, the remaining positions will be a suf-
ficient check. It is best to apply a test voltmeter
to the phase on which the meter does not read to
check the balance.

b. A-c Ling AMMETER. A burned-out a-c line
ammeter can be supplemented by the log readings
obtained for the other current meters. 1If all other
meters read correctly and the a-c line voltage at
the generator power panel is correct, it can be
assumed that correct operation is taking place.

¢. FrREQUENCY METER. The frequency of the
a-c voltage can be checked on the water cooler if
the frequency meter should fail. Check the read-
ings of the water pressure meter on the log sheets
over a period of time having the water valves set
at the present position. These must not be
changed. Note how the water pressure ties in
with the frequency generated. By watching the
water pressure meter carefully, the frequency can
be maintained fairly constant.

d. ReEcTiviER LINE VOLTAGE METER. The rec-
tifier line voltage can be checked by reading phase
one on the a-c line voltage meter of the generator
power panel. Check the readings of the other

rectifier meters with those recorded on the log
sheets.

e. RecTiFiER LINE CURRENT METER. Read the

phase one current of the a-c line current meter of
the generator power panel. This phase feeds the
rectifier and will provide a check on the rectifier
line current. Also check the other meters on the
rectifier panel.

f. RectiFieR FILAMENT HOUR METER. If this
meter should fail, it will be necessary to time the
period in which the rectifier is operating by means
of the station clock.

g. RECTIFIER FILAMENT VOLTAGE. Check the
line voltage before attempting this procedure.
The FILAMENT VOLTAGE CONTROL is first
set at approximately two-thirds full rotation.
Next, the high voltage is applied and the rest
of the start procedure is followed. When the
transmitter is operating properly, carefully de-
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crease the rectifier ilament voltage “’E’fle wa.tch;
ing the OUTPUT VOLTAGE meter. The Cf)llgrece
setting for the control is the point s_llghtly ARON
where the output voltage begins falling. OUT-

b. REcTiFiER OUuTPUT VOLTAGE. _'Ihe
PUT CURRENT meter on the rect;ﬁer' or the
PLATE CURRENT meter on the trzmsml_tter can
be used to set the high voltage. The starting pro-
cedure must be followed to the point whc.re_ ti‘lm:e
high voltage is to be adjusted. The I]]Ct{fll uild
cations on a/l station components are then ¢ ](t:(,‘ e
against those entered in the log sheets. ‘l any
meters do not indicate the same values as .th(?slel
recorded, they must be compensated. Once a
the meters are set at the correct v;'tlucs, the high
voltage can be applied. At this time, _watch‘ the
OUTPUT CURRENT and PLATE _(,URRLNT
meters closely. As soon as the indications are the
same as those recorded in the log, the high volt-
age is at appmximately the correct value and sta-
tion operation can continue.

i R}Tac'rn-‘uan Output CURRENT. The PLATE
CURRENT meter of the transmitter will read the
same value without the additional leakage current

as the OUTPUT CURRENT meter on the recti-'

fier.

j. Keymig SuppLy VoLTAGE, This V{{hjige tan
be set by means of the BIAS VOL'I"zfx(_:la meter.
Be sure tae BIAS VOLTAGE CONTROL is set
completely clockwise before applying the ,SL‘PP‘I.Y
voltage. As the KEYING SUPPLY VOLTAGE
CONTROL is turned clockwise, the BIAS VOLT-
AGE meter will indicate the proper voltage. If
both meters have failed, the KEYING SUPPLY
VOLTAGE CONTROL can be set at the correct
division from the log records. 1f the meter l'ms
failed, the grid bias voltage can be set by reaflmg
the PLATE CURRENT meter on the transmitter.
With all other meters indicating the value previ-
ously recorded in the log, the BIAS VOLTAGE
CONTROL can be turned counterclockwise until

. the PLATE CURRENT meter indicates the same

value as that recorded in the log.

k. TRANSMITTER Ficament CURRENT. The
filament current can be set at approximately the
correct value by the a-c line current meter. As
the transmitter filament current control is adjusted,
phase three on the a-c line current meter is care-
fully watched. The final setting of the control is
established by the recorded readings for that meter
on the log. An additional indication is the click
of the keyer relay when the transmitter filament
current is approximately 150 amperes.

l. TRANSMITTER PLATE CURRENT. The OUT-

]




S

PUT CURRENT metet on the rectifier can be used
to serve as a plate current meter. These meters
will indicate practically the same values. The
log should be checked to see that there is not a
too marked difference.

203. Transtats and Rheostats

Both parts are repaired in practically the same
manner. If one section should be open, a heavy
shorting link is connected across the burned or
broken section to complete the circuit. After this
link is added, the transtat can be returned to
circuit operation. Care must be exercised when
making this repair, for if too many defective
sections have been shorted, the unit will not
operate. After the link is added to the rheostat,
an additional external resistor having approxi-
mately the same resistance as the burned-out sec-
tion must be connected in series. This resistor
must have the correct power handling capacity.
If this cannot be determined easily, the current
flowing through the circuit can be used to find
the amount of power that will be dissipated in
the resistor. The power is the product of the
current squared and the resistance (P = I2R).
This must have a 25-percent safety factor added
to it.

204. Alignment of Receiver Without Test
Equipment

4. Remove the receiver from its case, return to
operating position supporting the receiver on
blocks 2 by 4 inches. The receiver should be
raised high enough to allow access to the i-f
transformers.

b. Connect the receiver in the conventional
manner to the antenna with the spark gap in its
normal operating position.

¢. Place the complete radar station on the air.

d. Tune the receiver and the receiver shorting
bar for maximum echo.

¢. Tune the plate coil (37-1) of the first r-f
stage for maximum echo, by squeezing or spread-

ing the coil turns with two insulating sticks. This
can be done if the operator is careful not to come
in contact with the live potentials (230 volts to
ground). Retune the receiver for maximum echo
(oscillator variable capacitor).

f. Move the position of the second r-f grid coil
for maximum echo. This is a very delicate opera-
tion and a slight difference in the position of this
coil has a very great effect upon the sensitivity of
the receiver. Retune the receiver for maximum
echo (oscillator variable capacitor).

g. Tune the second r-f plate coil (40-1) for
maximum echo, by squeezing or spreading the
coil with two insulating sticks. This coil is 350
volts to ground. Tune the oscillator variable
capacitor for maximum echo.

b. Adjust the outside focusing-cylinder poten-
tiometer for maximum echo.

7. Move the position of the converter coil
(41-1) for maximum echo. The relative position
of this coil to the second r-f plate coil, has quite
an effect on the echo. Compressing or lengthening
the coil will give a sizeable increase in echo gain.
Very minute movements of this coil have great
effect on the echoes.

j. Tune the i-f section for maximum echo be-
ginning with the first and tuning towards the
last. It is not necessary to retouch them after they
have once been peaked; no marked advantage can
be gained by doing so in respect to the maximum
echo. p
k. If unsatisfactory results are obtained, and
the receiver cannot be aligned or made to show

ain, check the following:
g 1) Resistance of resistors 13-1 and 13-2. If
less than 100,000 ohms each, sensitivity will be

low.

(2) Disassemble
12-2. See whether they have arced over;
replace the mica sheets and reassemble.

(3) Electrical connections at ends of all r-f

input capacitors 12—1_ and
if so,

coils.
(4) Check the first and second r-f tubes.
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CHAPTER 7

MAINTENANCE PARTS LIST

205. Index to Major Components

Major Component | FoE ::._ylnht)_l =
B e JZQI
e e e S e Kij 7
o e e s S e S G c
e S e i de ; co
s R R e e | li:\[
e e L e e | b
o e e L e L e v s : 11% -
Dol sl S e e 244
Sl s e L S S e KU
Modulator BC-424-A (Tweeter),..,. . .. [ [~~~ I'W
Operating Truck K-30. .. I‘ﬁf}
Operating Truck K-62-A K62
Oseilloscope BC-403~( 085 2
Power Panel BD-09-A. /. Tt | BDYY
Power Panel BC-111-A........... .. . . 0" BD111 .
Power Truck K=31-( ). ... ., . .. " 1}31 o
Pulse Indicator BC-780-A..., . ... ... . PI
sReeetven BOSI04 0 O A T R \
Rectifier RA-60-A............. Reet .
Rectifier RA-39. . . ........ -er"(:’,t &
Trailer K-22-B (Antenna M K22
ssmnRier BESIEB A s g il e T
Transmitter BC—405-( ), T .
e Codlor B e e e wo
WL O Y I S A S we

In the parts list, an asterisk (*) denotes the ay

206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-(

ailability of the part in the echelon under which it appears.

)
E (!r;:gmi- |
Bignal Corpa Major g }::‘L’\:':I Jé
Reference Symbol Stoel No. Component Name of part and deseription R = ||
£ |55 |4a|%E g
[ 2 |s|=l=|2(8
. S0 | | e | 2R e
s e ' W (w5
10 03T B Bl AT BI({)A]D: eable shielding; 38" 1D; Beldon Braid ‘ il e % ! -4
0.
3E3139-492. ... COL... CABLE: 1-conductor; bare; #4 stranded. . .. . .. (B A :
DB ({555 o C%]gOLE: 1-conductor; #8 stranded; S. B. R. G.; | 100 |.. [ 1| 1.1 :
Vi
IBR0B:E 0 et s s B0 C%I&};E: 3-conductor; 48 stranded; 8. B. R. C.; | 1000 e L ‘ | vef ®
J V. | |
BRI e ) CABLEE{ l-conggct(}r; #10 copper stranded; 15 s L |. Y
L= 000 = 7 P O h ' 1
1B7810-8.... (€0 CABLE: 3-(',01’:ductor; #10 stranded; R. C.:600v.| 100 | | I | !
LIS T2Y SN COxs C.%BLE: 1-conductor; #12 stranded; S. B. R. C.: | 200 |. i [ a3 [ A
V.
VBRIDILT. i SN CABLE: 2-conductor: #12stranded; R. C.;600v.| 150 |. o : ‘ }
3E3141.4-1368. . . . oW C;}i]&%.m: 1-conductor; #14 stranded; 8. B.R. C.+ | 250 |. | s [one] * (|
V. | |
LB7214: 3. n o DEO L CABLE: 3-conductor; #14 strand d; R.C.;600v.| 175 o e i
2C6382.B/C2.. ... LA CABLE: lead eovered .o 2naedi B. C. | 275 i
1B334 s iy e | CABLE: ignition cable #341-D: Packard #500as | 15 Jik
£ . made by Packard Elee, Division of GMC,
ABIRILE Y. G0 CABLE: 7-conductor; #14 stranded: R, C.;600v | 100 |. %
1B7814=2. " . GO CABLE: 2-conductor; #14 stranded; 600 v, , , . . . 250 |. u
3E4163-1.......... CO.....| CABLE: 2-conductor ; #16 stranded. ., ... .. || 30 |. i
TIBRTRIDD. R e B0 it OARBIE‘E: l-conductor; #18 stranded; shielded; 50 |. i
. C.; 600 v,
TAROLZ. oy GO WIRE: bare; #4; solid co er; hard drawn....| 100 |, *
1B131.. LS B WIRE W-131.. .. ... pp i r i ru.“n veial 150 ¥ i
IO b e e o B e WIRE: 2-conduetor; §14; switchboard . . " L P o e [R5
LBRIS AL oo 12610 el WIRE: single-conductor; #18 stranded; red. . . M il sl 1 {7
8 b e A RS WIRE: single-conductor; #18 stranded; white. , , 50 St [ L
1BBIRT6, i, &, I WIRE: single-conductor; #18 solid; black. .. .. . 15 v || |
IB8I8 I cns ..| KU.....| WIRE: single-conductor; #18 solid; yellow. ., . . . (T e Al (s *
BTSN S K WIRE: single-conductor; 418 solid; green., ..., .. i} i l s

Note—Order maintenance parts by stock number,
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206. Maintenance Parts List for Radio Sets SCR—270—( ) and SCR-271-( )—Continved

' Organi-

| 2 | zation |
! Signal Corps | Major ‘ @ | stock |
Reference Symhol Stock No. Component Name of part and deseription e ,3
| AR
| | & ‘ 21R|8|%|4
TBSI8 D) o vsaioision R WIRE: single-conductor; #18 solid; blue....... : 5 [ |« b 1N
LB RN e 139 B WIRIE: single-conductor; #18 solid; red. .. ..... | 5 EREE
1B818:21 .o cinias K e WIRE: single-conductor; #18 stranded; black. . .| 150 |. et |
l 202263B/W2...... Rl WIRE: #14; tinned copper; #2003-2 WEMCO. . Tk [ (R o) e £
1B818:285 s (B0 WIRE: 2-conductor; #18; switehboard; lamp 100 |, o . [« wsfesaeas |
cord; reinforced; . C.; black. [ | |
2C2263B/W3...... 114 Bt WIRE: #18; tinned copper; No. 2003-3., ....... | Rl eed| S e o
LABLO SR AN i WIRE: transmission Iinc antenna; stranded; o] P e e S |
phosphor bronze. I |
LABIOG L et | DN WIRE: steel: 36" diam. ..o veoiiiisaiaivinas oy PR PRI IS R e
IETER £ 56 [ S e KU.....| WIRE: #14; solid; 5,000 v test; black.......... e e e o e -
1BEI4200 ... . IS vss WIRI: single-conductor; #14; stranded; 5,000 v {0 J) R P P IR 4
test; white. i
s s tas e 3D9005-9.........| FM..... CAPACITOR: variable; air dielectrie; 5 mmfd. . 1. ote *
e P SRR R SDOOL5-18. . v o | EMLLL CAPACITOR: 15 mmfd; 600 v; silver mica. .. .. 1| ™ ol g P
E e e e (e B VP S TEN CAPACITOR: variable; air dielectric; 25 mmid; 1= i
4 rotor; 3 stator plates. L
8=1,3-2......u.| SDODG0-06. ... .. | B R CAPACITOR: 50 mmfd; 1,000 v; mica. ....... 21 4 *
Y G G e el 3D9100-9.. .«vovoo| KUuuins GAPACITOR: variable; air dieleetric; 100 mmid. 1R e De
| A A A 3D9200-5. , ....... | Ll CAPACITOR: 200 mmfd; 500 v; mica; £5%. . T % : et
1=1 through 1-7.| 3D9250-11. . ......| T......s CAPACITOR: 250 mmfd; 2,500 v; mica....... T2 o e
A U 3DROIOD T, KU..| CAPACITOR: 350 mmfd; 500 v; miea......... 2 0| g
75 A P A 3D9400-18. . ...... | QY e CAPACITOR: 400 mmfd; 500 v; mica......... s [0 5P bl
3-1 through 3K3010211. . ...... R e CAPACITOR: 1,000 mmfd; 500 vde; mica. . ... ] s ] 15
3-10. 1%
5-1, 5-2/ 5-8, | BDA2-70.. .. :ovsn FM.....| CAPACITOR: 2,000 mmfd; 1,000 v; +10%; 4| * & ¥
5—4. - mics: r
SEPERDL 3DA10-32......... Ty CAPAC(['J'IOR: 10,000 mmfd; 5,000 v; +5%; 9| * &l B
mica (0il). - o
112 B S BAT A1 P Reet....| CAPACITOR: 10,000 mmfd; 1,000 vde; mica. . 1 : R : i
R s e 3DA10-38.. . o esns Reet. ...| CAPACITOR: 10,000 mmf{d; 1,200 v working; 1
2,500 v test; mica. . ol Ll
L A =t 3DAT10-561, . vee| KU ool CAPACITOR: 10,000 mmfd; 600 v; paper...... 1 il Gt g 5]
Fo3 b P Ra T e s 3DA10-36. .. 0neis K. e CAPACITOR: 10,000 mmfd; 8,000 v miea..... 1 3 o] e
B SDAB0-4. i Kl . C.’\[—T:\CITOR: 30,000 mmid; 600 vde; +2%; 1
miea, Pl
Tim e 3DA100-33........ L3R e CAPACITOR: 100,000 mmfd; +10% —5%; 18(8%
1,600 v (oil). L l b 2
6-1,6-2........ 3DA100-90........ FM..... CAPACITOR: 100,000 mmfd; paper; 600 v (oil). 2 [} S B 0
(e S S 3DA100-32........ |14 B CAPACITOR: 100,000 mmfd; 600 v; paper; 1
:k':’n.ﬁ' e * * *
72 [0 Rt O 3H4679/C6.. ... ... Reet. . ..| CAPACITOR: 500,000 mmfd; 25,000 v. ....... Lilsesdzes i) SRS
S0 e ] 3DBLS. ..Ul KU.... .| CAPACITOR: 1 mid; 6,000 vde; dual (oil). .. .. gl el o
102l s oo 3pB14. U KUL .| CAPACITOR: 1 mfd; 10,000 vde (0iD)......... 8 R o [ B (8
T b [PADRITINE sl TS CAPACITOR: 1 mid; 5,000 vde (0i).c.ooer- - L il
el [T BT L M Ko CAPACITOR: 1 mfd; 3,000 vde (0il).. ... ST R (4 i 7% B
B s e BDBB. % aomsis i Rect. .| CAPACITOR: 6 mfd; 330 vde; 50-60 eycle (oil). L Ml et e e
71, 72 viiivin| SDBR-BL.. e, FM..... CAPACITOR: 8-8 mfd; 450 v; elect.........-. ol e 2 = I
12-1 tgn'oug'n 3DBR-10, .. vais L B CAPACITOR: 8-8 mfd; 600 vde; paper........ o] [
12-3. ‘ 1=
2C6382B/05. i Tovrevis]| COIL: coramic Cooling. oo oa cassevrnacunens: é e ]
92-1,22-2...... 2C1538/C1. . ...... R ] COTTos TEABEOT o, lsreimi a wiris mn m b/ sia s Sl e siavia Al L
89, i hals s 3HA679/R3........ Rochy o] COLESTOROUOT . ociosmio aaia,s e Sis s saeiara a3 1 Pt sl e
(] e A 20C1539/C100. ... FM,..... COI1L: oscillator inductance. . . .....-ooevearen 1 il Ml il
Nee Ut 3C326-100......... BN COIL: choke; RF. .. .. L SRS S TS *
57-1,567-2...... 202263B/C3,......| KU..... COIL: choke; main reetifier..............c.e0e -[ i A R
Tk e | 2EEDTOICT T I e COIL: choke; small; rectifier.............-o.- e o
SR e 202263B/CH.......| KU.....| COIL: oseillator.....coeceenasnress el ol S s
2C1538/J1. ... ... TNV JACK: #402; Insuline Corp. of America........ o Lo e B |
2C4404A/J1 . . .. ... T JACK: open circuit; side panel.......ooeove-eo 2 iy | |
A AR iy JACK: #247J; General Radio. .....oovrrrenns -{ i b R e L
201538/PL .. o cnie EM..... PLUG: 2-pole;male, ..y iveveiiinnaiarnasaee i hick 0] R |
oY K e e 316 B e PLUG: armored cord grip.......... o) T o e Bl R
QITL22T =R ovics oo T... ..l PLUG: banana; #274-P; General ]{;tdm ..... s z i ] S| R
22711124, ... .. .ns T | PLUG: brass; 115" OD x 28" x 3% thk; 1.015 2 el
0D bub part of filament line. 9 | l 1 *
D220 s seiaios GO PLUG: Cat. No. 3710; Russell & Stoll. ........ A Ot bl I )
A R 7 R SO PLUG: Cat. No. 3730; Russell & Stoll......... SR
QATALT A2 s CO s PLUG: Cat. No. 3880; Russell & Stoll. ........ ] Rt [t i

F e ERY 5 ts can be rcquisit.imled.
Note—Order maintenance parts by stock number, name, and deseription. Only maintenance parts ca
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206. Maintenance Parts List for Radio Sets SCR-270-(

Signal Corps Major
Reference Bymbol Stock No, | Component
N T B e CO,
DAT2SIN T OO e
A P CO.
SYALLGIN L CO S
D e s T, KU,
‘ WC
A b e e | \‘f’(_}.
LTSI oo 3\_1,' .....
BTSN o | aani e
LI AL SRR i e YA e e ' I'M.....
P11 1127113 | ‘372610.9% . i Rect. .
s D L SATHOB sy [ Reeti. ..
11-1, 11-2,11-38 | 872010...... .. " Reet. .
3T e e DS ESNINET e s Rect. .
3GLI2-80F ., ... ... Rect. . . .
3GL12-137M.. .. ...| Rect.. ..
3G1837-12. . ......| Rect. ...
206382_]3 LG T L g
2C6382B/GH. . ... ., T, Reet,
206382B/G7.......| T .
674920-8....,..... bR
3G1350-50. .. ..., . Reet. .
3G1250-80. . ...... Rect. .
3G1300-80.2. ... ... Reet. . ..
3G1300-80.1., ... .. Rect. .. .
BGI838-98 ., . .. ... AN
BGEIR30. L Reet,
3G1000-9 ., . Reet. .
3GI350-51 ., ... .. Reet., .
3G1300-80. .. ... .. i
3G1300-160.1. . ., . . e gl
276966 .. vunin MRS e
SG1838-73. . 1 e nr)
SG1838-43 AR,
2CH382B/S88. ... B ol
SGIS37-16.1. ... ... 3 Bl
3GI839-11. ... .. .. i
3G1839-10. .., .. ... s .
BOIRRO=T s Rect, .
3G1839-3. ., ... ... AN T
3G125048. .. ... A LG
3G1250-40. . ., ... . Y e
3G1300-48 ., . ... A e
2(.'-22(53]3/33.2. simsaami [ RGLT on
2C2263B/55.1. . .. .. KU
202263B/85. ..., .. KU
202263B/53% ... ... | KU. .
202263B/83.1, ... .. [ amE s
2C2263B/56. ..., .. RO
202263B/S7. . ... . ]\: AG )
i ZIT003 i e as | LU e
Note—Order
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maintenance parts by stock number, n

Name of part and deseription

=L LT AL

o R s

PLUG: 10-amp, 250 Vi Ls-amp, 125 v; No. 7187;
Harvey Hubbell,

PLUG: Cat. No. 9940; 1
PLUG: Cat. No
RECEPTACLE

RECEPTACLE
RECEPTACLE
RECEPTACLE
A-H&H.
FUSE: 1-amp; 250 VidAG.
FUSE: 10-amp; 250 V5 cartrid
FUSE: 150-amp; 250 v 3 cartri
LINK: fuse; L0-amp; for rene
LINIK: fuse; 150-amp; for re
BUSHING:
BUSHING:
BUSHING:
0.206" 1D

Tarvey IT uhi)r-ll
- 8098; Russell & Stoll . ..

spilot light, for 86 lamp #9387 . .

+ control panel, eandelabrs base.
: convenience outlet, .. .. .|
s convenience outlet, type 7723;

Be; renewable. ., .
dge; renewable. .
wable cartridge fuse
1 newable cartridge fuse
nsulator; ceramic; female; 1%, .
insulator; ceramic; male: 2967 1o .
insulator; micarta; 3¢ lg, 5" OD,

78
GROMMIT: 4147 v X " x 3 Kole
GROMMET: rubber 3 81 "/ﬁ 3 (ﬁ’ %i” .lf\ .......
GROMMET : rubbey skeyer: cable 18 %3 10y,
GROMMET: rubber 18" x 3 x Ygw .
INSULATOR: fce(l-thmugh; Ceramic
INSULATOR: ceramic; round; 5
1o hase;‘ 24-20 fapped hole
IE\hﬁULA'.}O_R: stand-off; ceramie with fittings;
5" g, 1" diam; type 411-B5; meta] base; metal
cap with 1 tapped hole in top.
INSUI;A"l‘()]t:_st:md-nﬁ; ceramic; 1* diam x 5"
lg; type 41 1C5; metal base; metal eap with 2
Il\l‘s:ll 3}}0-{1]181]('.3 n top.
(SULATOR: & Jacer; polystyrene
INSULATOR: g}rackct.’ for resistor 177 <
21575 x Y i esistor 147 thik:
INSULATOR fcud-thwugh; porcelain; for pri
of h-v transf, J
INSULATOR - h-yv; fee
filter choke,

INSULATOR :

% l;z.,. 1" dli.m,
3 bype 34815,

d-through; ceramic; for

YSULAS ! ceramic; round; 5% 0g o
}Q‘ :{.: %}{g}i cermluic; round; 10" Jgr. . 0
AN UL L pane 2645 # X1Llog¥ya-w, 4 iy
S e

“. T, [JLj\rr].]: ‘”/,rn\r o8 n ik o
INSULATOR SPACKIR, foitnina i X ). .

L LAT ) R terminal board et
IE\I{:,I‘:L.»\ FOR SPACIR - Pl fil line (1,758 OT) «

INSULATOR: 3147

branst). diam x 14* (support pr
lh:;h]l;;}‘l‘u_l_t: B4 diam x 3¢~ (support pr
INSULAT

] 0]'{.:m|glt:(lll/”xll",”.'!]"l
INSULATOR: eap (2 Oy x | 95627 1D 1%
INSULATOR: ceramic; round; 3* lg (fi] line

support). |
h\:llL;;z;I\t])(lR ceramic; round; 214 lg (fil line
INSI.'L:\'J'OH.:cul'mnir:;ruuru_]' 3% g 17 i
INSULATOR SPACER: (35" Elian’n;,x I,fr]"“?.ﬂ'
1:.\:311.1_1,;{1 OR SPACER: (44 OD x 0.18% 15
X 15" 1p),
INSI]‘-‘I;.-}’I;()R. SPACER: (34" OD x 0.180" 1
X2 g).
INSULATOR SPACER: (347 diam x 87
INSULATOR SPACER: (%" diamn X 1% iE}
INSULATOR SPACER: (1 47 diam x 127 |g)’
INSULATOR SPACER: () Y4 diam x 157 1g)
INSULATOR SUPPORT: (14" x 21 )

" bty [
Xalg x.{}*g ¥

ame, and deseripiion, Only mainfenance

) and SCR-271—( )—Continued

J Quantity per unit
(
|
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206. Maintenance Parts List for Radio Sets SCR-270—( ) and SCR-271-( )—Continued

2 Organi-
; s:uttiﬂllcl o
2 Tni stoc!
Reference Symbol b:ﬁ-‘o‘gk(:i:])gm Com;:llﬁ?;:nt Name of part and desceription E‘ » é
S |2lz|5]%|8
QROTIA (Bl s Kl II\{.‘SU)LA’I‘OR: bushing; micarta; (34" diam x | 1 ¥
16",
9020638 /B8 v B e IN S%TILJ"’\)'I‘O‘R:bushing for middle shelf (1" diam | 23| [ | = | *
x 115"). |
(2501681 <im s 104 B s INIS’HL)ATOR: ceramic; round; (15" diam x 1 e ‘ ....... e
£). |
SEIO50-8) irn | Kby ]NS}IJIIJA.'I.‘OR: ceramic; round; (14" diam x 4| . [prefesslamd &
72 1E). |
3G1250-32.2. . ..., 34 INS”UL;\'DO]{: ceramic; round; (34" diam x AT o 1 L B ) e
202263B/J2. . ..... HELLSA INE‘/UIIJ.-‘\'I‘()R: isolantite; round; (14" diam x 8 [sa] ‘ *
15" Ig). -
2C2263B/B3. .4 . - AU INSULATOR: binding post for h-v outpuft 12 LR s e |
to keyer; 4" high.
4 2(12263B/84.1. . ...| KU..... IN}SIJ{:A'.[‘OR SPACER: (140D x 0.154"ID x 2 5
¢ .
202268B/84. ... ... 1 aa i INle[l LATOR SPACER: (34" OD x0.180" ID x 2 5
) : . ’
] 21538/ Bl i FIME s INS[{LN{QB: antenna bushing; lucite; 17 diam, 1l P ‘ ......... %
“lgx 14", . |
3(11838-32.4. ...... FM.....| INSULATOR: plate; (2" x 34" x 14").. ....... , 1 [ e :
SGI83T=88. .+ e I INSULATOR: antenna support; (24" x 23{" 1g). | Tl w5t %
202263B/J1 . ... ... 179§ P INSULATOR: osc: (36" X 196") . v ovreeorn| [l e
OSOETAYPIL L e Tl s INSULATOR: panel; (4" x 7" x 1924"). ... ... | 1 | . oeale y
BETEAR=2400 v Rl U INSULATOR: panel; (153" x 57" x 14").. ... | L|...| Al el o
AGa000=30 e e | L INSULATOR: eeramic; (114" diam x 8%). . ....| U R 08 o [t
[F8G4B0532% - ramien| TEULCL INSULATOR: ceramic; sq post (1” sq, 2" 1g). .. 3 Wl Lt el
AC450-64. . oo | KWL INSULATOR: ceramic; sq post (17 sq, 4" 1g). ., B SE | | ety s
3(:1838-264. . .....| Rect....| INSULATOR: panel (166" x 934" x24"). .. ... ] Y PR R
3(31838-96. . . ... .. Rect....| INSULATOR: panel (67 x 8" x 4%). ... .. ... 1 [ i
2G183848. .. .woun| WC.L0 INSULATOR: phenolie; (3" x 76" x 14%). .. ... LR *
AGIR38—48:1 v WEumnn INSULATOR: phenolic; (3" x 28" x 14"),..... b e o
2C2263B/R5. .. ... Fa RESISTOR BOARD: 15" x 3157 x 41", .. T .
14,16, 16, 17 B OB B it ens Reet....| LAMP: indieator; 55 v; Pushin type........... 3 e i
14 Dy h0ykficane 275801-1..........| Rect....| LAMP: indicator; neon; 110 v; candelabra base. . 1Y ¥
13:1.1.,];[:0.1{?:]; | 676815-9. ... v Rect. ...| LAMP: panel; 110 7 257 W. oo vvvnnonsonnnnes 0 s
1}'3_‘2 OISO N Reet. .. .| LAMP ASSEMBLY: 110 v; 60 eycle; comp of 1 *
et elalpadesrs : bulb, red lens, light, and resistor. «
16 2750801 ......o0n Rect....| LAMP ASSEMBLY: 110 v; 60 eyele; comp of 2 B O (I M I g
""""""" bulb, amber lens, light, and resistor. I I e
17 7 HA89=2 ooyl Reet....| LAMP ASSEMBLY: 110 v; 60 eyele; comp of Lo foaie]me] nimntere s
""""""" bulb, green lens, light, and resistor. | ] i
24 A (e TM..... LAMP:6-8 v; 0.25 amp; 1.5 w; bayonet........ .| 1| : R e o
43-1 through B 7745178 G A ey KU, T, | LAMP: pilot; 125 v; 6 w; candelabra base; clear ., . | 9 o
43-5, 6-1, 6-2, WE ! [l
Sy el . % = | *
‘13—;’4' (:,_f 6-2 OTEORS s s v v v isibivinls I([\T\,(”, LAMP ASSEMBLY : ved; 1" diam. . .......... | ] | gl : sl
1 L) i S |
4&'3"_53 OFEORR=T. \ eivsmeren | Bl iaieies LAMP ASSEMBLY: blue; 1" diam. . . ........ | 1 i s ‘| s g
.......... HES
43-4 50 o e S A9 1 IEweRt LAMP ASSEMBLY: white; 1" diam. . ........ | I e P i
........... ‘_._1 ) , o, i ‘ .
W Z5088=3 1w s uinane LB LAMP ASSEMBLY: amber; 1" diam.,........ ‘ 3 I ‘ e
| f::i—? """""" géggssﬁl .......... B LAMP ASSEMBLY: green: 1" diam. . . ...... oy i L e ‘ e ;
............ i%; i 1 :
44-1, 449 3F31600., ... caus ..l KU.....| METER: 0-1 ma; d-¢; graduated 0-6 kv; 314 2 |. | S
‘. R D | flush type. y | ‘ -
99 AFT200=1. .k b T.......] METER: 0-5 amp; a-¢; graduated 0-200 amp. | o B ¥
é; e Egéég-l‘l ........ N METER: milliameter; 0-400 ma; d-¢; 5" square | 1l | R e e
O v bakelite case, ] | *
ar SF1150-2. .00 o 0enss) Reet. . | METER: 0-150 amp: 8561 v v v ornesnsnes | ‘ A |
| ﬁ;’ """"""" ;]11'(1}8(;—2 ........... Reet. . . ‘ IUEEI R 0800 b st S e s e | L feesfemafoms :
:i‘l .......... BTN3B55, 4 cs eiervavies Rarhtre VIR RGN ol e S e P B | 5 Z
e e 3HABTO/V2. . e ve v e Rect....| METER: voltmeter; a-6; 150 v, co.vcvnvnnn.sl 9 e R e [
Eit] ........... BHATY VL as Reet. .. | METER: voltmeter; d-¢; 0-20,000 v. ... .0ven.n| L. | | el
RNy T SHA679/ V3, o viiavvs Rect....| METER: voltmeter; 0-150 v a-¢. .. .oovenenes [ 1 foeafaae]one 2 I
"""""""""" 37ZA10038/M1. . ... \\"'(.‘-.....| METER: pressure; 0-20 1b sq ml 1 P ‘ 3
AT e e Wik METER: thermometer; 50° to 260° I, . ....... ! |G R

: o e e A D g > requisitioned.
Note—Order maintenance parts by stock number, name, and description.  Only maintenance parts can be requisit
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206. Maintenance Parts List for Radio Sets SCR-270—( ) and SCR-271-(

)—Continuved

Reference Symbol

Signal Corps
Stock No.

2LB204:50 v
R LBA0S e et

27:3200-1

P T e
2732021 ccivvvrnns
2L 5 e
2}’;3206 ............

273204/1 ... ...
2732R-1/1 .
QZR200/1. ..

OTB0ZY csrars o
OFRDOLST oo o
OFO00 T, =i
O7.3206/1. ..o
3HOI5AB/C1. . ...
27A1003B/C1
27A1003B/C2. ..

BB e e et

879835 e
3H4679/S10. .. ..
3HA690( )/S1......
STDBOLDTY o
3H4679/S11. ... ...
379824-341...... ..

378674, . ... ...

379542D ...
SH4679/88., ...,
SH900-20-1

GRS, )
R O e

ZBIA2T., . v s

202263B/S10......
SHOLHABA
2C22638/100M. .. ..
27296-200M. .. .. ..
8H4679/R6........
3Z6001=7....00vcree
SZ6001E6. . . .oo0n.
SZ6016-T. .. .csouian

Major

Nanme of part and deseription

Component
T CONTACTOR: 2-pole; 25-amp; 110 v; 60 cycles;
AB=-A209 (filament power).
154 Bhesare CONTACTOR: heater control; A B-A216 (2
normally closed contaets; 110 v; S-ampj 60
cyveles). m
Bl SONTACTOR: 3-pole; 24-amp; 110 v; 60 eycles;
AB-#1 (plate power con trol).
KU..... JONTACTOR: 1-pole; 110 v; 60 cyeles; AB-
B107.
i A B CONTACTOR: 110 v; 60 cycles; AB type;
B-300. :
4 bt CONTACTOR: 110 v; 60 eycles; AB type;
B-400.
Reet CONTACTOR: main 105 amp cont. duty; 115 v;
60 eyeles; single-pole; normally open.
K. CONTACTS: set; for contactor 2243204 .........
STy v CONTACTS: set; for contactor 2/43202-1. .....
UL CONTACTS: set; for contactor 243200-1. ... ..
3 front stationary contacts.
3 rear stationary contacts,
3 moving contacts SFZ35163.
3 moving contacts SFZ33552,
3 springs.
i e CONTACTS: set; for contactor 2743202, .......
B s CONTACTS: set; for contactor 243201 . .......
136 DR CONTACTS: set; for contactor 223202, .......
Rect CONTACTS: set; for contactor 2743206, .......
Rect CONTACTS: set; for cirenit breaker 3HO15AB.
W& CONTROL: pressure control. . . ...overenesens
W CONTROL: pressure control w/motor starting
button on top.
KU RELAY: thermal time delay 30 see timing
(plate power) 110 v; 60 eycles,
Hockoral RELAY: Struthers Dunn type CBTX-1 (110 v;
60 cyeles; heater control).
ks RELAY: 55-125 v; 60 eyeles; type SV.........
Recet RELAY: tripping current range; 175 to 700
milliampere de; Westinghouse type SC-1.
Rect SWITCH: panel light; SPST . .. .....covvnnns
Rect SWITCH: panel interloclk........ it
Reel SWITCH: SPST; local-remote control, . .......
Rect SWITCH: key operated...........vusevviris
Rect....| SWITCH: start-stop for remote control. . ... ...
Reet SWITCH: stop, emergeney. . ... ...oceeeeves
Rect SWITCH: push button; start-stop; 600 v w/red
indicating light, for 125 v cireuit.
Tt SWITCH: inferlock C-IT 8410, ... .0ooveevnn..
L.......[ BWITCH: part of panel ass'y...........c.....
T, KU. .| SWITCH: start-stop; flush fype...............
....... S\gé;l:?()élz togp,llg; SPST; slotted base; Hubbel
i B-amp; 125 v,
Ay SWITCI: control type Re-cirk-it time delay.. . .
Reet....| SWITCH: door inl.nif-rllueug ...... t ..... de u.y o
IS SWITCH: circuit breaker; main power; one 5-
amp L‘f‘\il), ,and one 20-amp coil; time delay
curve “D”,
FM. SWITCH SW-105: toggle; SPST; 8 amp; 250 v. .
KU.. SWITCIH; nonshorl.-in%g% 3 circuits pcrI section 5
fwo sections,
1L Bl SV\;ES‘CI[: toggle; DPST; blower control; 3 amp;
50 v,
KU, .... SWITCH: oscillator frequency control, . ... ..
Rect... | CIRCUIT BREAKER: de-on type AB. ... ...
10 e POTENTIOMETER: 100,000 ohms. . . ........
LT POTENTIOMETER: 250,000 ohms. . ,........
= %g‘g‘gﬁgﬁ’l)ulnns
------- SSISTOR: fixed; 10 ohms; 100 W type HA. . . .
:%g:;; RESISTOR: fixed; 15 ohms; 100 W; \\:i|l'ewm:||(] AL

RESISTOR: fixed; 150 ohms; 100 W

! Quantity per unit

e L —

e =

=i D

o e ok ok ko ek ok
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| = | e |
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Nole.—Order maintenance parts by stock number, name, and deseription.
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206. Maintenance Parts List for Radio Sets sCR-270-( ) and SCR-271-( )—Continued
| 3
. . 5 %Rt!lni—-
Reference Symbol 5;;;;;;:;LC§L{19 Cui\g;{:‘;}nt | Name of part and deseription g att::;,l? o
T (El5l2l3 ;
gt & |z2lzl|z|2 §“
23-1,23-2......| 8Z6020-10.......-- (4] 8 e [ RESISTOR: fixed; 200 ohms +5%; 2 W; wire- o T s e
wound. *
Bl-lo...oovinns 37605011, ... cvxos Kl RESISTOR: fixed; 500 ohms; 50 W3 wirewound.. 1|
e e 84610023 . ...vu. - SIS RESISTOR: flxcd;ll,}O(t)O (}I}m]s -Ii- ﬁtgf; 20 Wé il prestons : .
Zower; wirewound; 2 terminals; 3 type DG, b *
15 0 R BTAE2B v et T B I't]LSIl.‘;'_%’l‘OR: fixed; 2,000 ohms +10%; 15 W; 2L M
carbon.
19-1, 19-2...... 37620012, ........ 1 [ RESI]S'L‘OR: fixed; 2,000 ohms £5%; 1 W; 2| ol 18
carbon.
7 et ot L 376250-10........+ Kl RIQSIS']‘OR: fixed; 2,500 ohms +5%; 10 W; 1]« sl
WIrewou.
TP s g 8Z6500-10......... 1 Q U RESIISTOR.: fixed; 5,000 ohms +5%; 2 W; 1l ’
carbor. safeanfeen *
S LR 87Z6500~16, .. ..v v RU s RESISTOR: fixed; 5,000 ohms +5%; 10 W; 1| » g
i wirewound. ¢ * |
B Ay 376500-93....... .. T e s J-UEE;]S'I‘OR{: fixed; 5,000 ohms +5%; 20 W; g | = o o
WIrewounda.
85-1, 352, 04000 3726500-24.,......- KU..... RESISTOR: fixed ; 5,000 ohms; 60 W; wire- 9 | = b
‘) _ wound; No. 3 terminals.
SR 3%6575-18. ... ... R s o RESISTOR: fixed; 7,500 ohms; 100 W.. ... .. T il
o B e 3266107 .. .0 00ne Klkssain RESIISTOR: fixed; 10,000 ohms £5%; ¢ W; 7= o e«
carbon.
)1 PR s e 376610-11......... FM..... RESlIS'l‘OR: fixed; 10,000 ohms £10%; 1 W; 1]sf. =] %]«
carnorn.
SO N o 376610-83. ... ... H Q8 I{E&flS'l‘OR:l fixed; 10,000 ohms £5%; 20 W; ol =] | o] %]
wirewoundd.
R o s 876610-14......... KOs RESIS'];()R: fixed; 10,000 ohms; 100 W; wire- C 0 I T I
wound.
ﬁélzgll'ough 376610-22......... Rect.. .. RESIS’SOR: fixed; 10,000 ohms; 200 W; wire- o0 | *# .. %]
i wound.
VIG) S AE AR 3Z6615-1.........- 3 R]ESIE’]‘OR: fixed; 15,000 ohms +5%; 14 W; 121 % o |t
carbon.
17-1, 201, ... 37Z6620-11........- M, KU RESI{?TOR: fixed; 20,000 ohms £5%; 1 W; o | #| | x| %=
carbon.
A e e eaiss i 376620-14......... Kl RESIISTOR: fixed; 20,000 ohms £5%; 2 W; 9 | * | % |
carbon.
o e e BZ6620-15. .. .. ... Rliia s R]'JSISTOR:l hl\ﬁc(]}, 20,00]0) ahms; 20 W; power; 1|+ i
wirewound; type . |
326153 336{)—_2Ji 376625-12......... 1 Uy RESIS’IiOR:’ﬁxed; 95,000 ohms; 60 W; wire- 4|+ i
OV wound.
| Lo e 376630-9.......... 36l EE ) R.ESI].)STOR: fixed; 30,000 ohms +5%:; 5 W; [ e R [
carbon.
19-1...c0vnnns 376640-6.........- FM.....| RESISTOR: fixed; 40,000 ochms; 5W. . ....... .. 1] * « | *| «
12l sk e e OV UL e e ) L1 (SRS RESI*?TOR: fixed; 50,000 ohms =£10%; BW; 1| * |« |
carbon.
18-1, 21-1...... SRC31BE5135. ... . '™, KU RESIE'I‘OR: fixed; 50,000 ohms +5%; 1 W; 212> | x|«
carpon.
(o P s 376650-14......... s (4 S AP RIISISTOR: fixed; 50,000 ohms +5%; 2 W; 1 *| |«
carbon.
li;zﬁthrﬂugh 3Z6700-6.......... R 1%ESI1STOR: fixed; 100,000 ohms +5%; BU'W; 6| * | % |
carnon.
26-1.0eininnns SZBT00=12. ... 1 10imes 1L D RESISTOR: fixed; 100,000 ohms £5%; 2 W; 1] * R
carbon.
dleecn s .| 8Z6700-24......... KU, o RHPONOR  fixed; 100,000 obms; 60 W wire- | 1| * fooelae] ¥
wound.
17-1, 17-6...... 3RO21IBE2045. . .. . T RESISTOR: fixed; 200,000 ohms £5%; 14 W; 6| * R
carbon.

NG sy s st Y L R TM.....| RESISTOR: fixed; 500,000 ohms; 14 W; carbon. . L) f 5 S [
99-1,22-2... .- 3Z6803-1.......... 11 B RESISTOR: ﬁxed’; '[1 megohms; 5 W; vélt_metcr . 2 +
multiplier; special.

b ma T QD BR0B e e e Reet.... RESISTORE. lxe(li 20 megohms; voltmeter; 1} . *

‘ = multiplier; special.
5;1:25;3%7;1_:4 3Z5015-2. .. v sseuie T, Rect. RESIS"P‘;OR:’ heater; cartridge type; serew base; il L B e
] 150 W; 115 v.
32-1, 82-2...... 2Z8015-3 1 v vivvnvins R e RIISISTOR : heater; cartridge type; screw base; il el
110 v.
24,0000 oans| 2C1538/L1. .. ... FM..... SOCKET: dial light. .ooveversanerrnsnasecnn: 1.} e
R e FM, KU | SOCKET: octal tube....coounearareronsrnees 13| A I

Only maintenance parts can be requisitioned.
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206. Maintenance Parts List for Radio Sets SCR-270~( ) and SCR-271-( )—Continued

Reference Symbol S}*-\l';trrlrlt‘:llccfg{rfﬁ Cﬁ?l.'{]r:’(.:)rent Nume of part and deseription
| |
32-1, 32-2...... BATBOB. 1 soxrocesvori s UL e SOCKET: resistor; A-H&H ; Cat, No. 50715, ...
y L T A R B

3H4679/T4. . ... ...
279933-1911. ... ...

SH4679/T3........

L e AT
2799574, .. voieuis
2729613.5; .. e

20954 i

2C2263B/T8.... ...
202263B/T4. ... . ..
202263B/T6. ... . ..
202263B/T7.... ...
202263B/T5. ... . ..
2C2263B/T9. ... ...
279717-45556. . .. . .

260G e s
2IOL0: 2o
2I0000 s
2B A
2I8I60GT

2IWLH30. ... vt
2J6XBCT . . v
1 B R
2JOABGT oo inian
2JEOBALT e
A A R e

S3Z12072-5.........
373915-10A., . ... ..
279403.19. ........
LA LR R
SL3915-14. ., . ... ..
SZ12513-50. .. .. ...
37120483,
3412048-19........
32412048-13.,......
3712048-8.........
3712048-20
3712048-9.........
S4G40232 . . ...
SZ3915-12, .,

272940237 . ..o
2IOBIEL. - c i v

2794083 . .. ... ouu
2794123, ... ..,...
2727089, . .vven i

SOCKIET: tube filter; standard 4 prong........
SOCGRKHE T Umam yaniifeni . oo s o oo
o O L D B o e B e e o
SOCKET: Edison Bage: . «....n e wsssison s
SOCKET: med. serew base. . ........ouveieans
SOCKET: panel light.............. T T
TRANSFORMER:: current; 200/5 ratio; Weston

No. 604, )
TRANSFORMER: filament; 220/110 v; 60
cyeles; Kenvon S-9527.

Rect....| TRANSFORMER: power; 115/11.5 v; 40 amp.
Reet....| TRANSFORMER: line current; 150/5 ratio;
WEMCO WI. ; :
Rect....| TRANSFORMER: main plate; special;
WEMCO R-1160-B. X
Rect....| TRANSFORMER: variable; 11.5 kva; 0-115 v.
T.......| TRANSFORMER: variable: 0-130 v, e
M TRANSFORMER: power; two 6.3 fil and 1
plate winding.
EM: ... TRANSFORMER: output; Gen Trans; type
TR-6212.
KU.....| TRANSFORMER: power; Amertron No. 26579.
KU.....| TRANSFORMER: output; Kenyon No. T-104. .
KU.....| TRANSFORMER: fil; 110/7-14 v; Kenyon. . . . .
G TRANSFORMER: fil; 110/2.5 v; center tap. ...
KU TRANSFORMER: fil; for final 450TH tube. . . . .
QU TRANSFORMER : variable; 2 kva; 0-135v. .. . .|
KU TRANSFORMER: power; Thordarson T-92- |
R-21.
KU.....| TUBE: JAN-6C5 (BTN L il O
KU oo | TUBE: JAN=6FG (VI=6B)" + -« o vveeneanns]
KU .ovu| TUBE: JAN=GKT (VT=86) . oo esvoeesnsne e [
EM..... TUBE: JAN-6K7GT (VT-86-B).. . ..........|
M. TUBL: JAN-6I5GT (VE=04-D). . . o staivsne s |
IM..... TUBE: JAN-6VOGT (VT-107=A)......0eenns [
IS TUBE: JAN=-450TH (VIT=108=A). . :uiin.n |
LS TUBE: JAN=BTA (VIE=E14) i tihn e vo i e
KU .- TUBE: JAN-8L6 (VE=T15)% 05 o svremmin s
iqa gyl TUBE: JAN-68J7 (VI-116). . .. ... ... ... ‘
RS sy TUBE: JAN-WL530 (VT-122), .......5....
FM.....| TUBE: JAN-6X5GT VI L20=B) o e e
Rect....| TUBE: JAN-WL531 CVER=TAAY e s arias
BME TUBE: JAN-6ASGT (VT-151-B).............
ey TUBE: JAN-866A VD=AB=AY o s
O TERMINAL: grid elip No. 2. ... ooooovnnns
ST e TERMINAL: grid elip No. 8. ......o00uer.nn.
AR TERMINAL: grid elip No. 12,0000 cosvrsr s
UL TERMINAL: 0.032" thk with 0.136" hole. . . . ..
JSUT et TERMINAL: Cinch No, 1510A. ..............
KU TERMINAL: Cinch No. 1530, . ..............
JC TERMINAL BOARD: type 2-50. . ...........
AR TERMINAL STRIP: Cinch Type 1514, .......
VGl TERMINAL BOARD: Jones No. 8-50. ... ....
IO o TERMINAL: F. W. Morse No. 2028, ....... .. '
K TERMINAL: Special; WEMCO 8 #47268 .. .
Rect....| TERMINAL: WEMCO § #867478........ ... '
Reet TERMINAL: WEMCO S R2B001T. .,
Rect....| TERMINAL: WEMCO S A R
Rect....| TERMINAL: F, W. Morse No. 1963 . . ...
Rect....| TERMINAL: WEMCO S At AR o ROl b g :
s TERMINAL: Cinch No. 1510, ........ .. .. ...
QST TERMINAL; Cineh No. 1512, ... ... .
KU.....| TERMINAL: Cineh No. 1520 10 ooooonor
D e { TERMINAL: phenolic block; WEMCO §
#542247,
Reet....| TERMINAL BLOCK: WEMCO S #1225375. . .
'JI{‘I\‘(:I.-. weel TERMINAL BLOCK: WEMCO 8 #1225376 . . .

TERMINAL ASSEMBLY : grid clip

|

| Quantity per unit
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206. Maintenance Parts List for Radio Sets SCR—270-(

) and SCR-271—(

)—Continued

=2
Signnl Corps Major | "2
Reference Symbol Stock No. Component Name of part and description % 5
| &
=
| | r@
32120817« veicvievrs [T s TERMINAL: Stewart, Stamping 919. ... ...... 2
A e s (e TERMINAL: WEMCO BAT242 v i 2
3712048-22. ... .... i e i TERMINAL LUG: Sherman No. 175...... ... 1
SLL108R s GO TERMINAL LUG: GE No. 2269 .......o0u:. 20
SALI085-20 . o ian Gl | TERMINAL TLUG: GE No. 2271 .0 cvuaain s 20
274A1003B/T1. .. .. | WL (M RRMINATIREOGKS, . e s 1
Bl RaR e Ticaiss TERMINAL BOARD: WEMCO No. 805456. . 1
3Z11085-b.....uvt GO, | TERMINAL LUG: GE No. 2272, 20
3Z412048-16. ... .... L TERMINAL LUG: WEMCO S #8!11.3!].).5\ ...... | 15
3712048-11.1. .....| CO..... | TERMINAL: WEMCO S #233155. ... .cuuve.. R
37212048-18........ GO | TERMINAL: WEMQCO S #867476A........... 18
87212048-21........| CO..... TERMINAL: WEMCO 8 #147242A ... . ... ... [ 10
................... CO.....| TERMINAL: WEMCO 8 #867508 . .. cvut v 5
27ZA1003B/T2. . ... WG TERMINALGBLOGK S o st 1
3H4679/A1........ Reet ANGLE: micarta; 4" thk x 35" 1g x 234" sq; 1
root angle; 11 holes of 74" diam.
3G1830-2 5 i ANGLE: micarta; 14" 1hk X 35" g x 234" sq; 1
root .m[.,lc 10 holes of 7 /1;, " diam.
QAT cwsiy voinwine ANTENNA telescopic; 20" extended. .. ....... 1
2A275-118/1....... BAR: shorting; 14" thk x S5 “ \: .5 5" }}.. ...... 8
6L946-16-3........ BOLT: “U"; steel; 34-16; s 3,»2 l;., ..... 42
OFNIAB-DL L s BRACKET: for 20-W resistor. g
271400-3 <o vavvin s BUSHING AND NUT: t\«])e UB =T NS 3
b7 et o R BUSHING: brass; 042" diam x %" lg; 24" 1h 1
thd; part of Lnnnm,mr for fil lm
YA R e kR BUSHING: brass; 14" dia x 1" lg; 14" 1h thd; 1
part of eonnector for fil line.
6716634, ... WG BUSHING: face; brass; 215" x 114" thd. ...... | 1
BZ1663=3. ... W5 BUSHING: face; bm‘-q Z/" e 1M thd ] 1
B 2B NI e G CAP: std flat tnp screw type for automobile 1
radiator with vent hole.
PEBBRIC2 . e M. RABYY Eo tE  e D pra T A R T 1
9 S e e SRS bk CLAMP: for hose plwto line connection; galva- 2
nized steel; 114"
DZ2B42:34: v (816 e CLAMP: Shtrmm N} ..................... 3
A A (ST FM.ien CLIP: antenna m:':unlinp;; phosphor bronze; 1
0.020” thk x 14" x 545" x 1145”. :
DEOTAT=BL vy s KU, CLIP: 115" x 14" X R P S AT 8, 40
Recet, d
SELIO0=Y . . v s s ivipins Rect..... . CLIP: resistor; part of resistor board ass'y...... 2
AR T e S Rect. . CLIP: resistor; type ;81‘380 nllcrcd ............ :i
B72253-2, v v v WECe.us CONDUIT: flexible steals 18% . Lot 2
37101640 viv i Rect. . CLIP: fuse; S #K77397 WEMCO.............. 1)
206382B/C10..<...| Towvaass CONNECTOR: ceramie coil; neoprene......... -
206382B/C11......| T CONNECTOR: plate line; neoprene. .......... 2
906382B/C12, ... .| Tivi (H)NNT“,(._.'-’I‘OR water ](ukt-t neoprene. . ..., .. 2
BLALTOBL e 4iacanis WO s (”O\“\]'J TOR: JU" angle; BX type; visible; 2
pe #ACHI2. 15" size, v,
PYRINTE L e ot 4 C,()}\l (i {1} 91{ b ass; Z-shaped, 14" thk; 34" x 1
L d " \ e
I s el | A e (,0\ NECT i)l{ brass; Z-shaped, 24" thk; 34" x 1
814" x 12°". ) ‘
27 s CONNECTOR: brass; 114 OD; 3 ID; 134" 1g.| 2
éifz‘?}g};‘{‘i }' ...... CU\L\!;’*‘T(])R brass tuhmg, 0.875" UD; 3 2
I1D; 194" 1z :
QL3015 e s e v N CONNECTOR: /hl ass; angle shaped; 24" thk x 2
1Yx 134" x 2 ;
D) R B S ans i P rcins CONNECTOR: hmss 14" x 3" x .::--f" ........ :i
A e o riesie T et CONNECTOR: brass; 134" diam; 125" lg...... 5
206382B/85. . .. ... G A (‘()\:\Til'[(;lr()};l A?‘lﬁl—‘\llﬂl\ ................. o
BB /C8 v | K COUPLING: flexible. . ..v.vuiiinvmimisauanas 2
3931??3-7'1 s l WC. COUPLING: Cat. No. A-1552; Mueller Brass. . }
673430=-10 e | WO COUPLING: Cat. No. A-1624; Mueller Brass.. ]
BZ3430-6 100yt WS COUPLING: Cat, Nn. A-2569; Mueller ]zl.l‘*‘i. | ;
673430-8.. oo v i WC..a.: COUPLING: Cat. No. A-3719; Mueller %3”13'3..{ i
073430-9.......... WC.....| COUPLING: Cat. No. A-4218: Mueller Brass. 4
9C1538/C3. ... ... FM..... | CRYSTAL: 4100 Ke. ..o ocovvcvcvneconnnnns 1
BETEIR AL S A DIAL: velvet vernier; 4%, .o oeeianienna:

f

Depot stock

(lruqln1-|
zation
stock
51878
|: - |z
i i~ o
| i
| | ‘
I. {.. a e a
£
|
it
O &
|
[
1
|« N SR )
I
|« R o
s e
* *
S oo
5 i
‘." -
* *
* *
®

*

* ¥ N N

# OB OE R KRR EE R R R R R

*

* B R

* R R WX

* *

* *

*

# % ¥ # ¥ FO# OF X E X

Note.—Order maintenance parts by

stock number, name, and deseription.

Only maintenance parts can be requisitioned.
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206. Maintenance Parts List for Radio Sets SCR-270-(

Reference Symbaol

Signal Corps
Stock No,

2A275-118/10.

67949 ... ...
62950, ..., ..

673682-7.. . ..
673682-8. .,
673682-3

2C2263B/F1
67Z3856-10. . .,
274310... ..

2A1169.......
2A1170. ......

372831-2. , . .
3719271

28271A /G3. ..
20C2263B/G1. .
28271A/G1. ..,
206382B/G1

3H4679/G2
3H4679/G1

2C6382B/H4

27ZA1003B/H3

2ZA1003B/J1.
6Z8576

202263B/K2. . . ..

275819. . .

2C6382B/K1

275749.2 . s Lk

2C6382B /N1
6Z7246-7

6L3504-201K
6L3674-20. . . .

2C6382B/P1
6Z7557-1.1

67755782, . .

671663-5

(= Al
| ini-
| I 2 (;:\l:iml | i
I Major S s |' §
| Component Name of part and deseription & 2 [ g
g (288 %8
& &R [3 |4
- e I e e
AN, ... DIPOLE: steol plate; steel spacer; steel Lul)mg ;s B2 s | 5
steel gusset and brass support; over-all dimen
2" d; 2814 w387 | , ' *
W BLBOW: 90°, 17 size; Cat. No. A-3114; altered. R e ‘ - p
WC ELBOW: 180°; Cat. No. A-3128 .. cevakestl o oo ,.
o ELBOW: east copper; streamlined; 115" x 84 2 ER P B
x 90°, ’ | *
e BLBOW: wrought copper; streamlined; 114" x 2 it
115" x 90°, | *
WE .. ELBOW : street brass; 17° x 452, .. .0 inoiiss 1 | ] s ) 2
WC ELBOW: street brass! 14* x 9o, - 11 L (PR E R ¥
Wi, ELBOW : Cat. No., A~1558; Mueller Brass. ... .. [ ) A rd
Wi ELBOW: Cat. No. A-1629; Mueller Brass.... .. I ‘ ...... i
WC ELBOW: Cat. No. A-1631; Mueller Brass. ... .. | ERY O 55|
WO ELBOW : street; Cat, No. A-2680; Mueller Brass. | ) R e P Selal ik
WE ELBOW: Cat. No. A-6107; Mueller Brass. .. ... 1] ‘ R
WeL. .. ELBOW: street; Cat. No. A-6160; Muellor Brass.| 1 | g
AN ELECTRODE: tungsten; used with spark gap 4 =51
on ass'y; type GA-G-A . - ‘ T I
e PILTER: air; “Dustop’: 12" x 12* x T, 1 2 | o |
A FILTER: air; “Dustop”; No. 2;10" x 10" x 2". . 1 . *
FM., FOOT: rubber; type 970; Canfield Rubber Co. . Al z
AN..... FRAME: antenna, ass’y; frames No. 1 and No. 8; 2N b ‘ ol
46t 774" wx 18 ft 1014 Igr, | | *
AN, . FRAMI: antenna ass'y; frames Nos, 2,8,6,7; £ EE) P RS e
406 7157w x 18 £t 1014 I, 3 ‘ [l
AN.. ... FRAME: antenna ass’y: frames Nos. 4 and 5; N R B £
4t 774" wx 18 ft 10147 1g, [ .
Reet FUEB BLoGRes = = cs e e eta e A 1eem sl 2
M. RUBE RO il st e L B B e
KU. GASKET: treated fabric; 0.036” x 74" x 314" . . 1 e
KOs GASKIL: treated fabric; 0036 thie x 8% | 1| * ... |
x 155", * * * *
KU.. GASKET: treated fabric; 0.036" x 76" x 1174". . : w7 | s | o
T GASKET: hy binding post.............. ... 2 [
TN R GASKET: cork; 15" x | EDTRE SR 0L LA | R e e
AN GASII](ET :dconneci.or ; tube water cmll T{ecti:m; el S B
vellumoid; 1 "ODx%”]I)x}ﬁ’t.l. |
Reet....| GASKET: for ﬁver of h-v rectifier transf. . . . .. 1. ‘ o : : :
Rect. . . . GASKET: cork; for feed-through insulator h-v 8|t e
rectifier, | ¥ *
#hariahin HOSE ASSEMBLY brans to water cooler; brass; v P e
ﬂux]ible; 1"1ID; 48" Ig with pipe union at each
end.
T, WC..| HOSE DRATN ASSEMBLY; consists of hose = EEY PR P i
i nipple and rubber tubing, ' *
WG e INDICATOR - flow; bull’s eye 17, . . . e 1l veelins)
AN i INSULATOR ASSEMBLY: over-all dimen 291 ol L | (e
4°d, 434" v, 973,v |, I
KU.. KENOB AND DOLITERY o o i 1 g
ISl o2 KNOB: switch; bakelite bar, ... 01T 1 ¥
3 b .-| KNOB AND POINTER ASSEM BLY: fil 1
control, %
A KNOB: plate line R R 1 %
Rect....| KNORB: molded bakelite: ..., ... .. """ il i
d LI NIPPLE; brass; trans, ., .. 00T 2 |. 4
WS NIPPLE: Clat, No. A-1555: Muellor Brass, . ... Aol L] e L 1 5
WL T SRR O e R b 2. | Sk S e
......... NUT: knurled; 147 OD x %”—20[&1})&%"];;.._ L
......... NI@JT: ]2cnui~13d; brass; 157°0D x 6" lg; tapped |, ...
34724 thd,
......... NU'[':knul'lu(l;brasm; U'ODx 84" lg. . . BT (e e e || :
......... NUT: lock; brass; 347 OD x 4% 1g; sides QU e i
tapped 14790, |
T, WC..| PETCOGK: and female ends. ..., . 4. werl
B e PIPE: copper; hard 1* SV o 3 il
WC.. ... L cnpper; 10F diam ;i 3 ey S e ¥
s REDUC]!‘:R:I)I‘&% 2 ke ARG, S R B! o [P el
........ ; SCREW:mach;R.I-[;Nu.d—‘lﬂ;‘z"lg.....,....‘.............. e[S

) and SCR-271—(

)J—Continuved

Note.—Order maintenance parts by stock number,
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206. Maintenance Parts List for Radio Sets SCR-—

270-( ) and SCR-271-( )—Continued

‘ i Orgt;mi- |
Signal Corps Major & o =
Reference Symbol Stock f\'n]. (.‘-rm:pilmehl. Name of part and deseription E Btk §
| o=l Bl el e L
J R N e
| g |ilz|z|2|a
| OL6832-82.1. vl SCREW : mach; RH; No. 8-32: 2" g, ... N 1S I
6G1,7032-32.1 SCREW: mach; RH; No. 10-32; 2" 1. . . .. [USS[1h | i g e
6L.7920-32.1 | SCREW: mach; RH; No. 3420 2 lg: brass. . .| ... .|| it | (o
6L7920-6-3: [ SCREW: mach; RH; No, 34-20; 27 Ig; brass., .| ol 1t i E2q] e
61.4908-32.1 | SCREW : hex: HM; No. 15-13: 27 lg;stesl, .. ..|. ... L 0k
206382B/56. .., . ., | L.......| SHAFT: insulating; 114" diam’x 7" g ........ B /2, i g
2C2263B/S1.... ... KU S ERLBEDD sthops sl SEamii st et X s I
gf, 2263B/82. . ...... | KU..... 5}-111 RED S beminall oL Gl o et e e s
2AEBal s e ) A ER s SLEEVIS: brass; 13" diam x 56" lg. ... ... ... | Pl [N [ |
A e s SLEEVIE: brass; ‘I%ji/g" diam x 1 ]g%‘ ........... Ll S IS e
282708 /84 . .. ..... [ AN SPARK GAP: (air) with adjustable tungsten Al i A ] bt R0
[ i-.‘lc-.ments; type GA-6-A; used in transmission |
| ines. |
2788787 ...vuni. [ KU.....| SPRING: steel; 329" lg x 0.060” diam......... [ Tl A
IFRRTB B, Kl SPRING: steel: 49" lg x 0.060" diam , . . ... 4 | ’
202263B/89. . ... .. B deren SI’R[NE}: middle shell bushing; 0.064” diam x 3 A
278" lg. |
2C6382B/S9. . ... .. Bt SPRING: brass tubing; 14” OD x 3" lg; 110" of | 2 o
| 0.040" diam wire.
278872-2. v i Jes SI’R.[NI('i: phosphor bronze; 315" x 114" x 1 i
| 1" thi.
2788784, ety SPRING: steel wire; 134" OD x 14” Ig of 0.06” 2 i
diam wire, | -
2A27H-118/11. ... .. | /AN, . STUB: antenna; 14” d x 3" w x Ul e 145 <
; 6L31267...........| KU.....| STUD: brass; 504" Ig X 6-32. ... o0 0 |l :
BRI R R R S RINUD v byages19 1Al eigRgall iy S e e | 2. 2
6L21231-2. ... ..., Bl STUD: brass; 816" Il x8-82. ... .. ... ciien, [ S i
G KU. STUD: brass; 1074 P e E R 2 2 1 3
o) B b L o N 1 Bty STUD: brass; 114" lgx 10-32... .. .. ... ‘ 1l 4
BIB12000. .. i KW S'll‘Ul): brass; 435" x 14“-20 thd; for h-v insu- | 1
ator.
GERITONL bt d Sl AL STUD: brass; 14-20 x 96" 1g. ...\ vovoveeennnn. 1| :
(BB 3 bt i e SO LA e STUD: ground; brass: 34" hex x 214" 1g, 11 ¥
B b R S Reet....| STUD: brass; 3/-20 x 1547 1g. ... oo vvs s v L &
Bla31 226 e Reet....[ STUD: brags; 1420 x 2 A s i s e 1 I i
61331225 < s Rect STUD: brass; No. 10-32 x 27 | e A RN hl| )
OLA1838: e Reet STUD: brass; No. 10-32 x 33" lg. .. ooviennan | 11 2
BL31242, Reet STUD: brass; No, 10-32 x 356" lg. ... .. ... 1 i %
6131230-1.. Rect....| STUD: brass; 5"-13 x 206" Ig. .o . ..o oos| 1 3
BLS12140, o Reet STUD: brass; 8616 x 134" 1. ... . ... ... .. | 1 %
i G A AN SUPPORT: inner; horizontal transmission line; M 1
5" d, 3" w, 2714" g, *
BZ8OTT-1. 0 AN.. SUPPORT: outer; horizontal transmission line; 2
1"d, 4" I, 301%" lg. &
BZSETT=2. o AN.. SUPPORT: vertical transmission line; 14” OD, 2
0.032" wall, 20" Ig, B
6Z8635-9.. ... ... WC..... TEE: Cat. No. A-1564; Mucller Brass......... 1 i
678635-10.,....... W, .... TEE: Cat. No. A=1565; Mueller Brass......... 1 e
628635-11......... WCLE TEL: Cat. No. A-1566; Mueller Brass. ........ 1 by
648635-8.......... WE..... TEIE: Cat. No. A-4204; Mueller Brass......... 2 .
3712513-50. ... ..., WC..... TERMINAL BOARD: 3 terminal; phase con- il
verter. *
BZTBIZA, . oy, AN s TRANSMISSION LINE: horizontal........... 2 *
A AN.. TRANSMISSION LINK: vertical; sec No. 2; 1
: 176" w, 20" h, 8 ft 714" g, ¥
o B e AN..... TRANSMISSION LINE: vertical; sect No. 3; 1
176" w, 29" h, 9 £t 1034 " lg. y ¢
2783043, ... ...... Reet TUBE SUPPORTY. - by, AT A 0 e e K
BY8T24-3. .. .. ... r K s e TUBING: inner; yellow brass tubing. . ........ P P R -
BZ8T24-9. ..o vvn A b TUBING: copper; 114" diam x 1118{" Ig....... 1 oo ofa Y
6787248, ..o r 3 Bt | TUBING: copper; 125" diam x 13400 oL i S -
6Z8724-T7.......... A e | TUBING: copper; 115" diam x 343" 1g. .. .... ‘]; - 1 o [ *
GZ8724-2. .. ....... Ao | TUB”I;\'] (1}( : outer; copper tubing 2" 0D x 26" x 2 ... f i
14" thk. *
6Z3320-3.1. ... ... AN.....| TUBING: soft copper; 34" OD x 19 ft 8" lg. . .. il freefoe 3
Q2482 i AN S | TUBING: vertical transmission line; sect No. 1; 1 heoeleneleonlens
| " 340D x 0.042” wall x 35-34" Ig. sl .
6Z8850-2.......... e LB A O B vy R e e S e s o bl e ot o
(Ot TR e WC..... : UNION: Cat. No. A-11204; Mueller Brass.....|......|.. 3 i G5 Ko
Note—~Order maintenance parts by stock number, name, and deseription.  Only maintenance parts can be requisitioned.
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206. Maintenance Parts List for Radio Sets SCR-270—( ) and SCR-271-( )—Continued
o A Yt E Organi- ‘
= zation ;
Signal Corps Major ol g stock | | _8‘
Reference Symbol Stock No., Component Name of part and deseription | -E | P
| & |%|3|=|5|&
6Z8855.1. ......... WGC..... UNION: Cat. No. A-11206; Mueller Brass. .. .| ... l... |
2ZA1008B/V1.....| WC..... VALVE GATE: brass j nonrising; stem; stream- |, .. ‘ ikl 7
line type.
4G1663C/W2. ... .. cooooeeo | WASHER: eeramic; steatite; 54" OD x 34" ID. .|. .. ... leos e
4G1668C/ WS ... L W%SI-]EE: vellutex; fabric; 34* OD x B ADIS T R ¥ e
" thk.
4G1668C/WE. ..., .| ...... .. WASHIR: fibre; 14" OD; 34" ID; 16" thk....|. .. ... b I8
BL720240 .0 L WASHER: lock; bronze; type BZ No., 1924, ... | " Ll
6L50502-5.........{.. . " W%SI‘II}ﬂII{: vellutex; 34”°0D x 0.1495° ID x | e
" thk,
SGLB25E0 e b ol s WA/SHE]I{{: vellutex; %" OD x 0.261" ID x |...... [+ | [
];'gg " thik.
BAABGUS s B ey BLOWER: 115 v; 60 eyeless bWin!, . v s s 1 |
BZOBD. o it I BLOWER: 115 gl b o 1 o
SHBO9. L Reet, BLOWER: 115 v; 60 eycles; single phase; 1,725 1 wa|
rpm,
BZRROZ S T e FAN: 115 v; 60 eycles. . ........ ... 1 *
SH399/8L. ... T, Rect. | FAN ASSEMBLY : for blower 3H399. ... ...... 1 *
673804...,... ... K. e FAN UNIT: 110 v; 60 eycles; with 10” blades. , 1 B
27ZA1003B/P2. . .. .. WELs PUMP ASSEMBLY : complete with 14-hp motor, 1 *
2ZAT003B/R1. . ...| WC.. . RADIATORASSJ!IMBLY:cmn]}lctewithmul.nr; 1 *
115 v; 60 cycles; single phase.
2A275-118.....,.... AN ANTENNA T O e e s L e el v |
2C1539......... o RN FTREQUENCY METER 1] aer LTI S 1 [ bite | ke |
2022638, 2C2288A | KU, | KEYING UNIT BC-402-B or BO-758-A... ... 15l e [
oHABTY. Reet, RECTIFIER RA-60-A or RA-30........ .. DRI bl e | |y
206596/785A . . . ... AV TRANSMITTER BC405-( ) or BC-785-A (b e b |
2ZA1004. ... ..., .. W WATER COOLER RU-3-B or RU-4-A, . ... L Fes e | | B
7 o | sDO003, . ,........ R. CAPACITOR: variable; 21610 mmfd .. ... Z o] *
S il OE 5D90-30V:-—5 ........ R.. CAI’AC]TOR:variable;airdinluctri(:;f}-!io,mml'd. 20 sy A e
A Dl aD9025-3.1.. . ... .. R CAPACITOR: 25 mmfd at 5,000 v;1h. ... .. ... 2 I o e L
1l B aD9025-3.1... . .. .. st CAPACITOR: 25 mmfd at 5,000 e 2l ][
=l 3D90274. .. IR -«.| CAPACITOR: 97 mmfd; 500 v; eeramicon . . . . . 2 [ Ry
1-1 through 1-6.| 8D9047-5. . . .’ R......| CAPACITOR:47 mmfd(50):500v; +5%;ceramic| 12 | * 0 W [
=La=2 00t SDUOBE-T o v MO8 CAPACITOR: 56 mmfd (50); 500 v; mica. ... , . 4 | = (|
8-1through3-12.| 3D9100-23. . CAPACITOR: 100 mm fd; 500 v; coramicon, . .| 924 | * O I
e 3D9330-2.1.. . 1. GAPACITOR: 830 mmfd; 500 v: mion. " 2 [ |
2-1through2-16.| 3D0500-22, . CAPACITOR: 500 mimnfd; 500 v; mica. . ... . . 32| * b2 b 5
3-1 through 3-9. 33010211 . CAPACITOR: 1,000 mmfd; 500 v; de; miea. . . . 18 | * * x| %
ot AR SDA1-23.......... CAPACITOR: 1,000 mmfd; 2,500 v; miea. .. . . . 2 e W |
= oo SDKA2-q11 . CAPACITOR: 2,000 mmfd; 500 Vaden o e ZApE Sl
4-1 through 4-30. SDAD. e CAPACITOR: 9,000 mmfd; 500 v; mica; +10%.| 60 | * sl M) -
7S SDA10-37.1. CAPACITOR: 10,000 mmfd; 600 v; mica. ..., . 2| bl M1
8B-1,58-2,5-1 | 3DA10-34... .0 " CAPACITOR: 10,000 mmfd’: 400 vs i " 28 | * il (R
through 5-12. i i !
Loooooiian SDA10-33......... CAPACITOR: 10,000 mm{d; 2,500 v; working, , 2; [y s |
9=l oo 3DA50-9.1. . CAPACITOR: 35,000 mmfd; 300 v; silver mica 2" bl ]
Sﬂ‘-"?[!]l{ 5,gg%mmfd capacitors totalling 35,000
mmfd; ;
L s 4G1668C/C1., ..., ., OIS, e Cx}lf‘!_&CITO R ASSEMBLY: consists of two 9| * | x|
5":“{%{?3&1, 25(; lv, capacitors in parallel to
; > - equal 73,000 mmfe 321097
36-1, 6-1, 6-2, | 3DA100-26, . R, 08:..| CAPACITOR: oil tpeiaalC: 100000 ol o f |
6_'3: 6_51 6- L] G{}O Vi "‘]{]%‘ f ! g
6-8, G-lf(}). ; . id
10-1A, 10-1B, | 3DA100-36.1 . . . s CAPACITOR: 1 : * mica: 9 | * LA
10-1¢: through, inici ol 00,000 mmfd; 600 Vi mica; 12 :
10-6A, 10-6B, 1
e IA100-3 |
9-1, 9-2, 6-4, | 3DA100-- L RO8:, CAP.-\(:ITO]{: 100 + 507, re Bl *
69, 611, .19, | balalics 00,000 mnfd, +5 To; 400 v; 14 1 I * .
6-13. | |
2-1,2-2........| 3DA200-1...... ... [ O8. C,-\]_’Af('lll'l‘()k ASSEMBLY: triple; 200,000 Pl 2 Vo I 3 1 ol |
mmfd; 4,000 v de. i .
8= i, 3DA500-29. ... .. 08. CAPACITOR:: 500,000 fd; 6 * 110
12l 3DB26020-17....| 08 CAPACITOR: 2 mid: 600 v: b . " e T
1?{1-?(;&;}1;-71,11“1;1 RS0 O5, R....| CAPACIT OR: 8-8 mid; 600 v de; paper, ... ... 0 LR Wl Bl e
10-5,10-8,10~9.| 3DB8-13.. .. .. . | O8.....| CGAPACITOR: 8-8 mid: 600 vo ¢ . ‘ o x| n
. e 4 ; i h A b ; Y RAPARG o 14 o
SDBS=F0L e Gt CAPACITOR : lor eyro motey ;zyrr‘Llla{]t; S#1231835, U B e il e B
Note—Order maintenance parts
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206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-(

Reference Symbol

Signal Corps
Stock No.

A e s
30-1 through
30-4

41-1,,
67-1
6

4-1 through
64-4,

15-1

16-1, 16-2

33-1, 33-2
23-1

9C4404A/C9. ... ...

Major
l Component

| 3Z6020-10. .. . ..o |1 OS i

2C4404A/C10° . P
9C4404A/C15. .| R
2C4404A/C12. . R
SOLLTE=, o (O
SRR e O
4G1668C/R1. . ...l 08 1
3C1063. . ... Of
3C1081-2G, .. 10 | 08
9C4404A/C5. ... .. R
o I R..
9C4404A/CT...... | R..
3C1084.. .., .. . o5
SO0 s OB Loios
3H2421/C11. .. .. .. G 8
3H3421/C10. . .. ... el i
SHS8730/C5. .. .. ... | et
T R | 08T
2UIT6B. R
QCA404A/J1 ... ... ‘ Rt
OIS57T4L . .. | 08
975540, ... 08,
i A Tt
b (e
275509, .. oo R..
6Z7816. . ..... .. ..| O8 R
BZLOBE o et | R..
4G1668C/CT... .. 08
9C4404B/16. . .. . . R i
4G1668C/R2. 08,
4G1668B/R5. . . . .. 08..0..
QLTHO1-14. . ... C..
SHAQD5- . .. oo @
379559-8.4. ... ... s
370850/22.8. ... G
| SZ084801.. ..o HOR
4G1668C/8/10. . .. 08l
378106, .o v Lol -
379800 .. 10800
1
97T206-25M. . .. . .. 08 x|
OZAT6B . suir s v e
4G1668B/P5.......| 0OS.
977206-100M .. . .. Rl Lo
QZT2TI=T3. oo 0S|
OTTZIRB s vvnics| OB
BLT0R0. ..+ o vvr s I
37483905 ... einrta
S76004AT-2 ... 08
37600758.1........ 08
376015-20. . . ... 05 0

)—Continued

S| Origmi-
E =i I?l‘l .¥
Name of part and deseription = |k §
: 4lelsl5]3
& e G s s
O T o o e L L O S e I B &
COILEAAETL - oot s e bl o i e, e
COIL ASSEMBLY : Tst v ... ..o ool R AR |
COIaE secondarya=tic i e | T 1 S
COIL: velay FASBR s ] P b [ B O
COIL: relay #38L16., . ... ..o o e e (s 5
COTGATER GOTIRRERIEE S Al | i [
COIL ASSEMBLY : part of phase-shifting unit. . A (B e e
COIL ASSEMBLY: oscillator. . .. ..0ooooeeno 2| % s ) il i1 (15
(SO ITSENNNN IR s SRei el () I el e s
COIL: choke; fIlter. . . ... .oivurs s e 8| * 2l
COIL: converter or st det. .. .ouvineuers. oo, 2 e e o |
COIL ASSEMBLY : pulse filter. . ... .......... 20 (120 | [ e
COIL ASSEMBLY : phase-shifting unit. .. ... .. ot P ‘
COIL:exciter field for motor generator SF1200027 . 1 ) | o s
COIL: generator field for motor generator 1 i
S#1200927,
COIL: field for motor S#I1200026. .. ........... 1 e e (s I8
CONNECTOR: #2187; Harvey-Hubbell, Ine . . . 4| * il o 1
CONNECTOR: grid and plate elip for acorn 6| % R
tube; Zenith Rad dwg #19G30 or Bell Labora-
tories dwg #ESO-690568.
JACK: open eircuit side panel. .. ............. Pl (e v e
JACI: #2477; General Radio................. T e Bkl
JACI: closed cireuit midget; short jack. .. ... .. Bl L[5
PLUG: 2-polesmale, . o0 | |
PLUG: banana; #274-P; General Radio. . ...... L7 % |
JACK: long frame; open cireuit .. .. ........... 1 i
RECEPTACLI: 2-pole; male; flush motor plug; o *
10-amp, 250 v; 15-amp, 125 v; type 4897,
TR =2 oy e e N N RS s 2 G e L
('T_)ﬁ'/l‘f\ﬁ‘-’.l.‘: phosphor bronze; 0.0159" x 35" x P st 1/
13947
CONTACT: brass (part of trombone support). . 4| = L]
RELAY: 110 v; 60 eycles; Struthers-Dunn type i b + 5
_ JAXX.
RELAY: time delay; 110 v; 60 eycles; WL. . . .., 18 1 * £
RELAY : ratehet; for control unit 841233380, ..., ... .|. N woe
SILVERSTAT ASSEMBLY: complete with 1= R
mounfing plate and resistors for gyrostat
S#1231835.
SWITCH: micro; S#1233756; for control unit 1 . ¥
841233380,
SWITCH: togele; rate on-off for control unit 1 ® *
S#1233380.
SWITCH SW-127: toggle; DPDT; 250 v, 1 amp; 20 * %
125 v, 3 amp.
SWITCH: toggle; SPDT; potentiometer. . . .. .. o s b *
SWITCH SW-106: 3-amyp, 125 v; 2-circuit. . , . . . i * *
SWITCH: spring plunger; SPST; normally open; ;L1 * *
110 v, 10 amp.
POTENTIOMETER: 25,000 ohms. ........... 2] | 15 el eE]
POTENTIOMETER: 60,000 ohms; series ) il i
P-10W-60000; Clarostat Mfg. Co. 4
POTENTIOMETER: 75,000 ohms; in/toggle 228 | | i |
switch; SPST, y | "
POTENTIOMETER: 100,000 ohms. . ......... 2 | 2 : i
POTENTIOMETER: 200,000 ohms; type CP; B ¥ | *
taper A; not slotted; IRC, | I | e
POTENTIOMETER: 1.5 megohm . . .......... 2l 'i g
RHEOSTAT: ol rate control. unit S#1233380. o R L] B B Cd s
RESISTOR: 32.5 ohms; 200 W; wirewound. . .. .. ] e e e e
RESISTOR: fixed; 47 ohms +5%; 14 W; wire- | B e
wound, . [ IR
RESISTOR: fixed; 75 ohms; 2 W wirewound. . . . 2 R [ :
RESISTOR: fixed; 150 ohms; 1 W; wirewound. . .| TRl : :
RESISTOR: fixed; 200 ohms +5%; 2 W; wire- 1 L2 B 3

Woonmie I .

Note.—Order maintenance parts by stock number, name, and deseription.  Only maintenance parts can be requisitioned.
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206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-( )—Continued

* # * #® # ii!!Demtﬁmk

E Organi-
Signal Corps ‘ Muajo : adon
Reference Symbol Stock h(‘::l.w Cum:::]:nrem. Name of part and description % = i
,_ & | |=rs
] ol R 3Z6025-3......... | 08 RESISTOR: fixed: 25 s W e =
b O an i ot (IS wISTOR: fixed,; 250 ohms; /jr“ : m‘u'bon. e | 2 ig] (8
L SRR 0 M R S| 1|2
........ L::i.:-!'mu ¢ fixed; 330 ohms +10%; 15 W; 4 5% S | |
19-1,19-2. . .... 3Z6047,........... i B REJ:]S]!E']I;]OI{: fixed; 470 ohms +10%; 14 W; o I S R S
35-1,86-2: ... 376056-1 |08 RESISTOR: fixed; 5 |
e i o S SO SRS SIS TOR: fixed; 560 ohms; 2 Wi earbon . . . .. Sl B (R0 5
326075-13. . ‘ A8 RESISTOR: fived; 750 ohms +5%; 1 Wi | 2| * | | |« |
4 AR i 3Z6075-7.1. . ..... | e R]fi‘il!}i'i’l‘(_)li.: fixed; 750 ohms +5%; 2 W; 2 | * * | =
g = . ) HArnon.
fé:{'li)'— B g;g%g:g .......... .r R. oo | RESISTOR: fixed; 750 ohms +5%; 20 W......[ 2[»| | *|
,19-2, 8100~9. .. . ... ... R 08 Ii'];’r,!ill.()ll: fixed; 1,000 ohms +5%; 14 W; | 10| = | .| *|
. 3ZK6100-97. ... . . | 0S.....| RESISTOR: fixed: 1,000 ohms +2%; 1 W; 4| “| %]
(|5 E&(]](}‘:(t})l:),h i;:.nscnlu;:i;;‘:; of resistors in parallel, each e [
i B 2 R SRO31IBII02K ' SSISTOR : fixeed: 1.
A gg{%‘%]}éwﬂx ..... 32 ..... %}::::%:':‘OREMM: 1,000 ohms; 1 W; earbon. . . . . S R N
..... OS.. . o| RESISTOR: fixed; 7,500 ohms £5%; 1 W 2 [ J * [ %
41-1,41-2....., 3Z6575-10. .. ., )8 ISISTOR: fi 7 7 |
T S St ﬁ]l::{:lg;i e Lot0 b, 10 Wecor o] A S LS
RN s ixed; 3,300 ohms +5%; 14 W; 2| = ; T
40-12.......... 326500-16 3 ISISTOR: fi |
6500-16. ., . .. ... HE REBISTOR: fixed; 5,000 ohms £5%; 10 W; [ 2| *[...[ * [ #|
45-1, 21-1 3Z6501.. . . 5 SISTOR: 5 |
thr(;ugh 2,145 ABBEH S e s OB ... R]:::I!]E:‘]i]{ IR fixed; 5,100 ohms +5%: B W; 4 * .. [ * | »
AL A e 376610~ 3 ISISTC i
6610-18.......... 08. RI:_-::;SOLIUR: fixed; 10,000 ohms +5%; 2 W; el = ! St
ATEER e L 3Z6610-21. . . . SSISTOR: fi |
i 081010 1111 G871 | RRSISOR: bl 1000 ohma £as 10W. | 2|l
T 3766154, ... |08, ppareman: ixed; 10,000 ohms; 20 W type DG. i
=4 o] O8. R}i::?r!ll?dlno““ fixed; I':),{K)O ohms :tﬁ,%;l 1 W; | * * i
L e 3Z6615-9.. ... .. .. | 08 SSISTOR : 5
e T %}sa}:%‘gg ff‘l‘x'(n_.i ; I:JEU(](] ohms; 10 W......... 2| * * | %
..... ..{;:lrli‘u.m ¢ fixed; 18,000 ohms +10%; 2 W; -5 1N i s
1L BZ6618-12. . .. 3 RESISTOR: f
A0018-12. .. ... ., Gl I{I:Eﬁlh.l()l}.: fixed; 18,000 ohms; 4 W; earbon; P e 2|83
}i-_;n&;gsc( of two resistors in parallel; one
e, ;*;u"lmnuhms; the other 39,000 ohms; 2 W each:
SR 376622-2... .. ... ., ISISTOR : fixed: 92
B /i Bt o5 1{1;?52_}1']0[&. fixed; 22,000 ohms +10%; 15 W; P I I N
A e, BZ6666............ S SISTOR: fixed: 6
08..... R[“flh_l..(‘)_l‘i-. fixed; 66,000 ohms: to consist of 255 e DR
1l'(;:"3{||[[h};;!(|i()rs in P_:_u':l!lcl; 1-82,000, 1 W; and |
e O 3Z6682-1.......... B RESISTOR - 10 72 W; carbon. ‘
20141 ) | B A i ‘:'I'l.l-ll,.,',::) i fixed; 82,000 ohms +£20%; 14 W; ol B PR (I I T
=1 through | 826700-23...... ... SSISTOR: fi : |
304, 13-1, 15-2 i %5 ----- R];::!I?l()ﬁ: fixed; 100,000 ohms” +5%; 1 W; 12:| = * |
20-1,20-5, 22, .| 824550, .......... a8 RESISTOR: fixed: ‘ |
s {:lrlkm. iz fixed; 100,000 ohms +10%: 14 W; L2 y
38-1 through 3Z6727-3.......... 08 111591':;1"'01  fixod: 97 | '
e e e (R SR WSISTOR: fixed; 270,000 ohms +10%; 2 W; gl*|...| =] =|
SR L SZOTBB. . s (o, LM RESISTOR: fixed; 270,000 of 50 : o [l
; i A ; 270, ohms +5%: 1 W; ol S et [ e | |
WL 376750-8.......... 0S.....| RESISTOR: fixed: 47 ' '
[, 219 3RC2IBEI05) . 03 RESISTOR: fooi 270,000 ohms; 5 W; carbon.,.| 2| # [..,| * | *
e e [:;t_rl._)(.m(JR. fixed; 1 megohm +59;: 14 W | 754 B bl
............. 376808............| 08 SSISTOR: fi
e £ O S T. R](ihtl.?:t(])nlé fixed; 8 megohms; 10,000 v; max | 11 |. 18 1.
IR L T BRC21BEI06K . . . .| 08 ISISTOR: f
321, 329,11 S76R10-3....... - D RESISTOR. hods Komegohms; 34 Wocarbon. .| 1| +,..[ ¢
s 2C4404A/R5.... . R.... .| RESISTOL, ixed; 10 megohme; T0W...... . ] NS =l
S .]» 15 5 i: fixed; tapped at 2-93 ohms, 1 W; 2 .|. S
t;}‘;(}:}l)'?'\fjl_ll]i;}é" 5 W; and 1-3,000 ohms, 25 W; | N
37483235.......... (7 ISISTOR: Beld oxot | |
...... Il],é.;{g{{é(})]g‘f field exciter; for motor generator |......0... | 2
3Z6100-178...... .. (T e RESISTOR for rate motor series field: ol hy
Ser Sp1%iass0 4 L series held; control |......00...0... | l
G a2 Vol

T

i el

Note—Order mai
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206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-( )—Continued

=
7
=
=
T
P —

! | [ E zation -
Signal Corps Major g
Reference Symbol Stock .-\'ul. | (,'ulnpfmenl Name of part and description E— stockc ':g
e = - o
8 el 7= o < S )
| 2 21212 ]a2 |
l & |2|5|8|F(A
49-1, 49-2... ... 4(31668B/T22. ..... | 0S.....| TRANSFORMER: Thordarson type T-89-5-74 4| % HE l
31-1, 46-1, 46-2 | 249717-70R62. .. .. R, 0S... TRANSFORMER: Thordarson type TOR62. ...| 6 .. | Il 2 N
st [ 4G1668B/T21...... 0S.....| TRANSFORMER: Kenyon S-12366.......... 1 (S I Al |
2C4404C/AS. ...... ‘ R......| TRANSFORMER: Gth 1-f assembly........... I e e e
204404C/Al....... R......| TRANSFORMER:i-f; 1st, 2d, 3d, 4th, and 5th. 5 ..l A b »
6J922B/T3........ [ BD99, | TRANSFORMER: for use with rectifier 15| = o (e
_ | BDIL | 6J920B/R2. ‘ ' |
279621-T4.........] G reream | T %;\NHI"{')RMEI{: for gyromotor in gyrostat | s | i e
S#1231835. I
SUBBRA GO ! OIS TUBRE: JAN=GBP4 (VT=111)... .o ocnisasnsans [ 1E [ L l ] [ |
IO S R, 08...| TUBE: JAN-6ACY (VI=112)..0.vssrnmsssnnes ' e [ T e *
A 1 I R P o 08, R...| TUBE: JAN-5T4 (VI-114). . ..cnaineaisaian- | 3 | M R
G S n e B8 k| TUBESIANSGLBINT=I0); cova s st (o] (R ! .l. | i
DIBRIT s i bsres 08, R...| TUBE: JAN-68J7 (VI=116). . . . cxvoeieninnon ] 0 R 1 | '.
O ATTCT A e TUBE: JAN-6SKT (VT=L17) s ivnwe o s anins R T Pl
R B n TUBE: JAN-832 (VI-118) - . ncimainmmanisan 1 [ LSl *
2 S e e OS.....| TUBE: JAN-2X2 (MIT=119). ivicivivaaseniin b e 55 i
R L L e e e T TUBE: JAN=-954 (VI=120) .00 0aiincivnais | 0] [ b ¥ |
2ILG30 oo o viiine L e TUBE: JAN=-1630 (VIT-128]), .. i anmvasiaan ] 3 i ] s % |
WAIBIZA s o e R e, 'l'l\f\HIE: Spark Gap GA-5-A; WEMCO type ‘ 1 . [ *
' T.-532-A,
A L S e e Rrosrsie. TEUBRTAN=055 CVEE=T2ZL) . ..o onteiviseine sieislapnisis | 23 o
I 2 s e OB TERMINAL: grid clip #12. . . .o v ovvvvonvinne [ o | ) .
4G1668B/T4. ...... OS. cioa| TERMINAL: with' 32" hole 0 cue s sieann [T (b B e e s *
373915-10A. . ..... O8: Loe| TERMINAL:Cinch B1ISE0AL o s niesnie s mis [ SRl >
273015-30........:] 08, R...| TERMINAL: Cinch #1530................... [ (1] [ el [ 1Y 11 *
Q468 i 0S.....| TERMINAL: Patton MacGuyer; #4019........ B L M AR e S e o
4G1668B/T2....... 08.....| TERMINAL: Patton MacGuyer; #4035........ I Sl %
27K0404.18........[| OS5, .. .. TERMINAL BOARD: 5-term; Cinch 1532..... ! O e ol B o e
32120594, . .00 vn. OBEN e TERMINAL BOARD: 4-term; Cinch 1532... .. ' S 1| Pl i o Ioence | =5
SEBOR=0 e S Qs ey TERMINAL; brass; #2506-6. ... .v.coviiases l il et M) e [ [
3712050-3......... 08, R...| TERMINAL: brasgs; #2506-8. ....coocoaiivinn 12 [ Liatasmcd s o
4G1668B/T11...... 08 R...| TERMINAT: SAErI, o voiv oo einbisasiaosidaass I 1 I o ot oo
27.0406-76. .0 v 0 v R......| TERMINAL: 6-46FM . o o vvvvnenecessiosss el B
873915-12. .. ... R, OS...| TERMINAL: @7 e sk 3 (1) b T e S eyl 4 3 |2 &
37391520, . ..0v s 08, R...| TERMINAL: Cinch #1520.......c0.00icernse 3 7l I o ]
4G /668B/T13...... R, 0S...| TERMINAL: Cinch #1520A......0.e0aenu-os 5 il » {
AZ12060% e wains OS.....| TERMINAL: Patton MacGuyer; #4003........ 10 iz o ‘
4G1668C/S5/2.. ... 0S.....| BAR: copper; #14 B&S gauge (0.0641"); 214" x 2 | X 4
474" x 474",
SH305-33. . « .o (& A BEARING: for motor generator S#1200927. ... e (L fn s *
3H3421/B5,....... G BRUSH: for motor generator S#1200927 . ...... Toliyesats * *
3H3421-B5........ (e BRUSH: for motor S#1200926. . .......oocvnn 1 -] ) ¥
A8 P e R e et i | BRUSH: for rate motor:. ... eis s sadesian 1G] R i *
i BRUSH HOLDERS: for generator S#1200027 . . . § 50 o et e
3H3421/H10....... [l B | BRUSH HOLDERS: ineluding insulation and o M U T Y
springs for motor generator S#1200027. .. .... L
SH2730/H5. ..o Cooinnnn BRUSH HOLDERS: including insulation and | 1] e b v s £
springs for motor S#1200926. . ....... ... i
4G1668C/SH/3.. ... 0S.....| BUSHING: brass; %; ” hex head; 14-20 threads; 3 [ Rt S e ]
357 1g; part of phase-shifter unit. | [
4G1668D/D1...... (O] 1)]_1\‘[41: transhicent; lamicoid; 786" OD x 1" i 1 I Al *
thiek. |
204404A/D1. . . . .. R e D DAL Gt I B s 5 o e 5 s A e, Bl s v d o) e e [ I |, o
T =B ettt (O3 GIEAR: pinion; 48-pitch; 10 teeth; part of AL Lo
‘ | trombone ass'y. |
4G1668C/H2. . .... 08.....| HANDWHEEL: bakelite 188", .cnccoviiaia. | 4 | *| Rt
4G1668C/HL. . ....| OS. .. | HANDWHEEL: bakelite 214 "..c..oovnaanaes 18] o
4G1668C/H3. . ....| OS.....| HANDWHEEL: “Celeron; type #100-453... . .| 1. S ] L
4G1668D/B1. . . ... OB JACK BOARD: 34" x 84" x 23" . .ooveviainnn [ A e *
O75840-2. s v v aiais R......| KNOB ASSEMBLY: molded phenolic.........| 2 [ ) -
4G1668C/S5. . . vs | Ol PHASE-SHIFTING UNIT........c000ansccss T e | o e bt [
4G16068C/P3... v OS.L PIN: brass rod Yg" diam x 38" lg.....c.ooooiis | [t ERd P B :
4G1668C/P2. ... .- OSa= [ PIN: brass rod Yi" diam x %" | AN 4 | g R R
V7 R PR | A3 Shir RACIC ASSEMBLY . ..ov v et e s anes || |- ‘l . .
6J022B/R2........ | BD99, RECTIFIER: dry disk for use with transformer T (8 oy el e
BDI111]  6J922B/T3. _ . | .
4G1668B/RS. . . ... |ROSH Y RING: brass; 634 0D x 53" ID x 15" thick. . . g 2 [l e
4G1668C/R5......| OS..... RIN(’!:In':tsr;luliing;Lﬁ”tllkx]"l])x%;"\\'..,.l 1 [eatosetinnleen b
110 e S

Nole,—Order maintenance parts by stock number, name, and deseription.  Only maintenance parts can be requisitioned.
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SDRBR-1g |57

2024547 jci7 "
3C316,, /"
2045540 /¢ """
2024544 /(35

275544

202683 / 26A
37802-11

2787621,
2787611
27,9959

SZ1927.1. .
3G-1838-60 aeteis
61212302, "7 "
3D9010-27 | S
3DA100-117

SDA500-30.

aintenance

—( )—Continued
~270-( ) and SCR-271-( ) : 1 EEEEN
S L R == | E | Organi- | |
|| e 4
CO;\IEI’:!’]:IJII;:IJI' Name of part and deseription ! E '-'E | = -; g g
| g a i = 2
| s 2% |3 |%|4
S R
——-——_—._._|___.__— ———__4.—_ I | 1 B P ry e
| G SPRINGS AND SHOIS: for damping; gyro ¢
stat 51231835, SEod W | A S 1 [
R......| TROM NE ASSEMBLY......... TR , 1 |
Q8L 35}}‘?%}1’?3‘ 110 v; 60 cycles; 5:;“33217‘1“‘“ _______ 1 2
Sl o] MOTOR GENERATOR: $§120 e e ¢
(Bl MOTOR: rate complete for cf)ll}é‘f)t 3502 Do IR (6 i i
(e MOTOR: synchro-tie; S#1231188; ty o et | 2
IR MOTOR: synchro-tie; S#1231189; sy : X
aator type 6G. T R o e e i 14): M
e MOTOR: synchro-tie; S#1231727.. .. LA 2.
C.. .| MOTOR: Hiflmhm-tm; Si1231190; type }_l' ______ &l :
Aol CONTROL MC-298 el ST il
80 OSCiLL(_)SC{)I(’E i}gﬁiﬂ»i—( AL 7 :
Rl ECEIVER BC-404- L A e ] i
! EEJ(\IJQOI UNIT: $#1233380 (BC-10 lll'tf}x))' L ’
N GYROSTAT s R B (BOIOLLAY. : 2
Tw APACITOR: var; 15 mmfd; air. e : ol
T&r: &ﬁ) XE‘H&{ vlar; ;I.il' dielectric ;3 140 mmfd; !
9 rotor; 10 stator plates. : v 1| * =
AN e (Lgl’rj':(:“i‘"l‘{')'[{: 300 mmfd; 600 v ; i}?%: mica. 1| * | x| «
o by CAPACITOR: 500 mmfd; 500 v 5% . 0ninn Al 2 et e
TW. ... CAPACITOR: var; 660-2,100 mmfd; L S L [E% of s
W s CAPACITOR: 1,000 mmfd; 1,000 Vi Lavo; ] sl
mica, i Lo:mica. .. . 2 | * o 2
TW o JAPACITOR: 1,000 mmfd; 500 v dee ke 5| # i I
W, ((JR'I’JAEH'FOR: 10,000 mmf(i; 400 v 11-03..f: 10%. . e s e
AW.....| CAPACITOR: 13,000 mmid ﬂ%;-m“i%'ty ----- e ise ksl
TW.. CAPACITOR:: 50,000 mmfd; 400 v; +1 Yool T S
TW.....| CAPACITOR: 500,000 mmfd; 400 v d-c; +14% '
6% per SC-D512: B8 D Sy as o [ N S
EWL C:\I’J\(JI’I‘UI{:Smi’d;250vd~c; dry t':lccl.rq._\fr ic. il Il R s
AW CAPACITOR: 8-8 mid; 475 v; electrolytic. . . .. Gl e .
W (‘-(JIL::mtmmu..‘........,.....“,.......::.': oo Dl *
D GO gPke: ool | i *
LW, oo C()II;:r—f.,___‘__,__.._......‘..“,,‘..v-I:' | *
SO COIL: retarding o ohine - Sieriss s i I *
DWW JACK: long frame.. 7" O | il B
LW RECEPTACLL: -|)1'fm{.',(; type 6854 . . ... . ... b MBI
LW oo PUSE: 2-amp; 250 v: 3A }.‘..,‘--u---;;j.";' ] ] o] S
W SWITCH SW131 togele: SPAT: e e il Ul
MWE POTENTIOM IETIER : 40,000 Ollll‘lﬁr-&‘ Sliign W' ‘| 1| * | x| x
Wi RESISTOR: fixed; 200" ohms +5%; 34 W; | |
carbon, o » " | w| %
TW..... RESISTOR: fived; 450 ohms + 10%; 1 W; L=
wirewonnd. = o | % | N e
AL RESISTOR : fixed; 40,000 ohms; 2W jioat L‘]"” W 1 | v | | ow| =
W RESISTOR: fixed; 2 megohms +20 705 vz W; | - _
carbon, h - | | * | x| =
EWe RESISTOR : fixed; 10 megohms +109; 1 Wi | R e
carbon, : = il O I 1
BN RESISTOR: adjustable; 25,000 ohms; 50 W; ! it
type KPA . I e
W S()('!I](_Ii]'l‘: tube filter; standard d-prong. .. .. ... 1 : ) Qe ||
AR SOCKET: for acorn tubes........... ... e ; Sl e e )
LAV TRANSFORMER: 616 fo output; Amertran i Al
871, A = | e
AR TRANSFORMER - 115/770; Thord, TTORG1. .. : spnfes l . | ey
) Byl LUBE: JAN-GEB, (VD=08) ... oot NS S
'l‘\\.l' ..... rI.‘UB]_':: -L\N‘—(‘I-l i | * | . *
W, TUBE: JAN-5W4. (VT B e i il el | B
TW..... TUBE: JAN-955 (VI-121). 0. """ et gl
TWe == TERMINAL: Pation MacGuyer 4018, ., 3 [l
TWi CLIP: fuse: L R T W e | .1. [ ! bt 1
DWee e FUS]'}:pnsi.,........._ ....... S8 2R ol B e e B
AN INSULATOR:- phenolic plate; 334 1% X8% | i Gl I S5l
TW..... STUD: brass; No, 8-392 thread; 15" OD; 2157 |y IR 1 i
Ll s on CAPACITOR 10 mmfd; 1,000y, , . SR | I | & [2rofrestae I
Lol CAPACITOR: 100,000 mmfd; ﬁUO Vst ety | ‘l 2 W
123 S ] CAPACITOR: 500,000 mmfd ; Goo v;oilfilled, . , . | 2 ‘ |
—l=— e L

parts by stock

number, name

» and deseription,
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206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-(

Reference Symbol

Signal Corps
Stock No.

Major
Component |

)—Continued

Name of part and deseription

3DBS-37

2272762, v 0]

R C2TRN el
277296-100M. .. . .,

376010-53
37Z6010-27.........
326015-29. .. ... s
326025-39...... ..,
L

376220-16.........
376250-38.........
BLO2T0=T v vrvvavas
SRC21AE332M . . .,
3Z6400-5. ...y

376615-1..........

37666271 v e
3Z20862-2.., ... cume
376675-24.........
SZO6TH=10.5. 1 s
SRC31BE104XK. . . .

376715-85. ... ... ..
BZA7I00 -
28270B/C12. ... ...

28270B/C11. ... ...

1BB02.3. ovveieivio o
YA TS e |
BA2630.8, v v
821939, s v s
BH6B12=0 0 il
6Z6820=5.. . :icuns
28271 /R35. . ......
3Z8146-A, ... ..,
3498292-10-1......
LRGN
SRS 10D S
5B508B-7.........
QALEOEIE Rl s 1L
R o e
SR e A Y
B6L3001L o s
674929, . oo
QL0 s s s

A e e,

BATAbS s v,
G6ZIO0S1. i s
28270B/HS.. ... ...
YA DMl

GZBO18-2. a0 e vvns
28270B/L5.. ... ...
6G20306-20. . ... ..
228401-5HP12. . . ..
278406-1
278401-PH4. .. .. ..
AL R S R
278408-1.. .. ivuun

278483-813AJ . , . . .|

K31, K30
K31, K30
K30. . ..
K3
K305
KA
B
K22, ...
B35 L
Ko
30
K30 s
K30 .-
K99
K0,
RDs e
Koo
Koo,
K30,

CAPACITORS: 8 mid; 450 v; electrolytic
POTENTIOMETER: 500 ohms
POTENTIOMETER: 10,000 ohms

Quantity per unit

POTENTIOMETER: 100,000 ohms; modified
exponential faper; taper A; type CS; Inter-
national Resistance Co,

RESISTOR:
RESISTOR:
RESISTOR:
RESISTOR :
RESISTOR:
RESISTOR:
RESISTOR:
RESISTOR:
RESISTOR:
RESISTOR
RESISTOR:
RESISTOR:
RESISTOR:
RESISTOR:
RESISTOR:
RESISTOR:;
RESISTOR :
RESISTOR:
RESISTOR:
RESISTOR
RESISTOR:
RESISTOR:
RESISTOR:

BT-1; dwg
RESISTOR:
RESISTOR: 390,000 ohms; 14 W; carbon

100 ohms; 14 W; wirewound
100 ohms; 1 W; wirewound
200 ohms; 1 W; wirewound
250 ohms; 1 W; wirewound
1,000 ohms; 14 W; earbon
1,200 ohms; 1 W; carbon. ... ... ..
2,000 ohms; 1 W; +5%; carbon. . .
2,200 ohms; ¥4 W; carbon
2,500 ohms; 2 W; earbon
2,700 ohms; 2 W; carbon

3,300 ohms; 15 W; carbon ... .. .. .|

4,000 ohms; 1 W; carbon...... . ..
4,700 ohms; 14 W; earbon
5,600 ohms; 2 W; carbon., ..... ...
10,000 ohms; 24 W; carbon
10,000 ohms; 1 W; ecarbon. .... ...
15,000 ohms; 14 W; earbon
56,000 ohms; Y4 W; earbon
62,000 ohms; 1 W; carbon
62,000 ohms; 2 W; carbon
75,000 ohms; 1 W; earbon
75,000 ohms; 2 W; carbon. . ... ...
100,000 ohms; 1 W; carbon; IRC,
155-20169.

150,000 ohms; 1 W; carbon

CORD CO-293: i-cond #10; shielded h-v cable

100 ft, Ig.

CORD CO-290: 1-cond or #10 shiclded h-v
cable; 20 ft lg,

CABLE: 1-cond #2 stranded; SBRC
FUSE: 60-amp; 250 v
FUSE: 30-amp; 25 v; 114" x ¢
FUSE HOLDER
LAMP: 12 v;

25 W; inside frosted.......... ...

LAMP: 120 v; 60 W; inside frosted......... ...

SWITCH : push button
SWITCH: light
SWITCH: 60-amp; 230 v
RHEOSTAT
MOTOR: wineh type
ANCHOR: mushroom
CHAIN: 3" 0D x 10" Ig
CLIP: wire rope; 34" OD
CUSHION : rubber
DISK: rubber
GUARD: lamp
3

GUY
GUY
GUY

DA G H T e e e s e el
LINIK: lap; for 24" chain
SCREW: wing

180 ohms; for azimuth control . | . .

SHOCKMOUNT: monel metal .. . ... ........

SHOCKMOUNT: monel metal

SHOCKMOUNT: part of shockmount for tubes .

SHOCKMOUNT
SHOCKMOUNT
SHOCKMOUNT

Note—Order maintenance parts by stock number, name, and deseription.

be Swlrat ORIl ey R
ST RS £ 8 B S

e wine: 65 1. .o
GUY: 34" manila rope; 60 ft lg
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Only maintenance parts can be requisitioned.
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206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-( )—Continved
____‘-________-_ -
: g Organi-
| B zation
. N e 2 tock
Reference Symbol &g:::!kfi\u:' ,{“’ (-.,’.\,E;:f,r::cm ‘I Name of part and description S |- =
ey o =
| e (8833
! & |2|3|2)%
- + i I |
2784838147, ... ... K30 +| SHOCKMOUNT. ...« eroeseevenasssnsssns A
278483-812J. . .. ... K31.. .. SHOGKMOUNT....... i (s S o i
BISIE0L i, v K30. STUD: brass; 1006" g, 3" diam.............. 4l
OF0405-3 . . oo i s K30, .| TERMINAL BLOCK . . n v eensrennnennneanes A e
3212622 ..o K30 . .| TERMINAL BLOCK .+ o v ennsssnnnenns T P TR
2B A0 e K22 TURNBUCKLE: 15" jaw and eye 12" 1g. . . ... S ] ]
SE3155-60-1....... {0 &) s iagy CABLE: 5-cond; st iI]ll(‘(] #14; SBRC; 600 v; s e L e
neoprene jac Jkot. | |
98270B/C12. . . . ... Il CO s CORD CO-293: 1-cond #10; shielded h-v cable; .5 Sallle OL
100 ft lg.
28270B/C11. ... .. [y CORD CO 200: 1-cond #10; shielded h-v eable; 1
20 it lg.
TBE023. . Cocais (1) T CABLIE: 1-cond #2; stranded; SBRC; 600 v. ... .. 2 R R R e
| 372660.3. . ....... K30 . .| FUSE: 60-10D; 250 V... ..o ovornvsssoseons R R I L
| BA2B308 i K30, ...| FUSE: 30-amp; 26 vl 4 x 96, oo einn o B (e I
[Fe8zig80) = S0l P80 | OIS B HOTDER A e et s o s oscrsionc 1AL WO
L K31, K30 LAMP: 12 v; 25 W inside T 6117 0 Bty e G| > Ao
GEOB20=0" o i K %I K30] LAMP: 120 v; 60 W; inside frosted............ G| * i1
PH2TLIRAG= i K30 . SRR 5 B o) 0] TR 001 P e s e B S 1 b
RERTABEA e S BIC0 A AW R S H e s o e e e et et fa-esiswrmiele 1 ol
3708209101, . .- «<| K30 .- SWITCH: 60-amp; 230 ¥, vie e 1 o B
Ay e s K30, ... RHEOSTAT: 80 ohm; for azimuth control . j L e
R e Vs 1R N o] S B U0 5 Gaun 161 [0) b dm s e U e s el o o
G A GEI E 1o 0 e (5 DY ST 0 T o] o1 A A S e T R W A e deert (| A i
674929, ... .00uuunn K30, ... GI_EM{D: lamp s R S 3 | Al e
GAOUBZI ok K30. . ..| HINGE: sercen door spring............anain. 2 | I P
66182, . ... ..... 10 R IR0 (AN 02 P B e S B e e S ity s 2 |, Bl p
6208062010 PRS0 S R W I s e e o) win et B SRS 20 Ml
228401-5HP12, . ... K30. ... SHOCKMOUNT: monel metal .. . ............ 4., ]
27R406-1. . . .vuy v K30, ...| SHOCKMOUNT: monel metal. .. ............ 2 S
228401-PHA4....... K30. . ..| SHOCKMOUNT: part of shockmount for tubes ‘ 4 |.
STEANBT L e L o st sy ar s o e et 4 |,
278483-812J. ... ... PR L e S L O N O I e oce i oyt e o s | 4 |.
DFEARSRIINT s [ERBL o SHOCKMOUNT . o e mters st adiary . 8 |.
Q784041 .. o oo vian K30. ... SII(J('?[\'M(}]"N'I' ........................... 4 1.
278483-814J. ... ... JE30 b S G N O N, e s s s St e v e | 4
6L31304. ... c..ian K30....| STUD: brass; 1018" lg-x 8" diam......ovevues | 4
2A908-3 i K30, AL RMINAE BLEC I S i e i | 1
B By e e K30, o B 0150 B B L B B0 s o ] i)
SE2142. ...l (1) R i CABLE: #12; RWSB; white; 600 v, .......... [ QO sl I
S LA N E e [REC N CABLIS: stranded; ;?l 2; RWSB; black; 600 v..[ 100 |...|...1...]...
1B814.46.......... [aGEImEnae CABLIS: 1-¢ond; sl.mmlc(l; #14; ILWSB; green; | 140 |,
. GO0 . | |
3KE3151.3-420. .. ... | L o e CABLE: 1-cond; stranded; #14; RWSB; white; | 75 [ .1 ...,
) | 600 v, |
3E3141.6-420. . . . .. Co. CABLE: L-cond; stranded; #14; RWSB; red; | 100 |.
| 600 v. [
TID900 i chnas OO CABLE: 3-cond; 40, with ground return; Park- | 100 1k
way tumlmt 1111: i type RJ; with ;_rnund wire
| 600 |
IB8044. coviicinins | LG I C)\H[ﬂﬂ: l-cond; stranded; #4; RWDB; white; 20
600 v,
JE3151.5-168. .. ... 60 St CABLE: 1-cond; stranded; #4; RWDB; black; | 20)
| 600 v,
SE3151.10-240. . ... (i) o CABLI: 1-cond; stranded; #8; RWDB; white; | %0
- . 600 v, |
IR o s COvres CABLE: 1-cond; stranded; #8; RWDB; black; | 70
600 v,
3E3140-72......... CO CABLE: 1-cond; stranded; #10; RWSB; white; ! 50
GO0 v,
3163140.1-384, . . . .. W e e | (.:.-l\ ]til,ll{'I: 1-condj copper; #10; stranded; RWSB; : 100 |
| aek; 600 v,
3E3151.20-252. . ... |4 6 e ‘ ('-1\]5[;]‘:: I-cond; #14; RWSB; NEC; 600 v; 55 calen ‘ i
OWI.
1B814.24. oo, | G0 | CABLE: 1-cond; #14; RWSB; NEC; 600 v; blue.| 200 {...|...|... I .
1]_‘253{”8-62.......,.' G0 | CABLIS: 6-cond; ﬂlh ........................ 5 |i
SE3141-180........ RGN CORD: I-cond; 14" insulation; 15 ft lg; molded TSl ’ ’
| . . | _ter minals; hu,ln—\-'nll:u:v.. I | | |
| 3E3141.1-300. ... .. [EGOL. CORD: l-:-.uml; #10; stranded; 25 ft 1g; terminal 1 e o ko
lugs; h-v. y omtind | ) ] __l !
Note~Order maintenance parts by stoek number, name, and deseription.  Only maintenance parts ean be requisitioned,
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onti
e Organi-
B zation 4
Signal Corps Mauajor , 2 stock 2
Reference Symbol Stock No. Component Name of part and description B | il
b= S RS -l 5~ I [l 4
Ak
| | & ‘ E|Z|R|% A
BZ1903-30 .52 2 I;Txgl.qjg,l FUSE: 30-amp; 250 v; cartridge; renewable....| 12| * 3 e e
3111 |
27190580, .. v+ veies BDIQQ,I FUSIE: 100-amp; 250 v; cartridge; renewable...| 2| * it 1
BDI111 |
873030-2....c0nnns BDIQQ. : LINK: 30-amp; 250 v; for fuse 3Z1903-30..... (B 2= i 1301 s
BDI11
RZ3100:i s o ymisarses Hilg)gg, TLINIK: 100-amp; 250 v; for fuse 3Z21905-30. ... 2| * [
D111 |
SRR B0 e e atarene BD99, | METER: 0-150 V;8-Cotuivieeusmuismmannsene [ b
| BDI111 |
' 98270B/M1 . ... i s IiIDB{], : METER: 0-150 vj a-c;const V. .ooovoneioaen 1 o)
3D11
| SHBR07. . ovevennn BD99, | STARTER: De-ion type 709 for Starting Box | 2 ,
BDI111 BE-80; WEMCO., |
| 3H4111-51 .0 uusss B'll_;)I%S{,l SWITCH: rotary brush; 100-amp; 250 v. ...... 1 ; -
o111
28270B/C12. . ... .. GO CORD C0-293: 1-conductor; #10 shielded high- 1 i
voltage eable; 100 ft long. L
| 98270B/C11....... GO CORD CO-290: 1-conductor; #10 shielded high- 1
voltage eable; 20 ft long.
TR B0 5 e e GOt e CABLIS: 1-conduetor; #2 stranded; SBRC..... 200 l. :
3E4036-360-2...... (670 Himpl CORD: 1-conductor; #16 stranded; SBRC; 600 | 200 A
volts.
2S270B/C4. ..ivne. BN CORD: l-conductor; steel; #4 stranded; bare...| 150 |. i
1B7818-2.........s 0t CORD: 2-conductor; #18 stranded; shielded, 65 |-
rubber covered; 600 volts, |
DRI e K64 . CONTACTOR: 208 volts, 60 eyeles. .. ........ B 2 b e ‘| *
Q76721 /1. i K64, CONTACTS: set; for contactor item above.. ... R e ] (s [ i
DITOT2: 20 v sienenre K64 . CONTACTOR: complete with coil . . .......... ) Y B B 5
T2 0 C L K64. CONTACTS: set; for contactor item above..... 1 [aaferea] 2 Tl
BZ9R67.8. .. esnnns K62, SWITCH: 2 contacts, 10-amp.....oveneeen.s e Pl g e o
3798274.....c0nns K62, SWITCH: spring plunger type; normally closed.|. .. ... sl B [Pis s
SO TGN S K62 SWITCH: spring plunger type; normally open. .l...... * . g
879802-10.1....... K62. SWITCH: safety; 60 amperes; 3-pole; altered. . b e B2 %
3Z8146-A ..v v v K30. SWITCH s HEht e s at e s s o astan b |5 e \:
5B508B~7 . ..ovvnn- K64, ANCHOR : mushroom . ; cauviciveamseinansayss 3. ; *
78025 S K64, CHAIN: 3£Y 0D x 107 long s sihaa s son 1/ | AL o
BIATOR 2 o K64. CLIP: wire rope; 340D, . .ot iiasianissavivs 6 |. o [ I Sl
I R s et care T269 Lo | LTSI ONE R UBRCIS o oy aeiein v s 5o s aohatasazatardtars e *
8238010 i iieds R e [ T TS S SR L e i o bt ,
BZ40295 s KB2: o [ CTTARD TR im0 v ecnio e isinim s s sinia mn v sk Sl : i
(vl e S e K64 ...| GUY: 35" wive, 10 £t 1ong.covve v rnamrcsrinss R : i
BZTOBYL e K64, ...| GUY: 35" wire, 20 f6Jong. . .cvorenmevesvmnnes i : *
BZIOh7 SO e K64 .| GUY 35" wire, 55 16 1ong, .. ccnvovioconposans 131 [ 4 15 X
6Z7908-1.......... K64. ...l GUY: 84" manila rope, 60 ft long. . .c...c0nv.- il 511G *
28270B/H5. ... ... oA OO Sime o s o sl d s e i Al |- %
(ovafis g1 e L K62, K31 HINGIE: sereen Fo ko 10 oSt A T 2.0, e "
6Z6018-2..,....... ReoL | AT = 1886 S B0 e laains st s 2 il %
28270B/L5. .. ..... K64, . ..| LINK: lap; for 34" chain. ... .oocoioovniiiibiin sl o =
BL20506-205.......| K82, ...| SOREW: WINZ. . .0 cverieesisvaaiaiaiesdvein Pl v A *
228401-56HP12. . ... K62 ... SHOCKMOUNT: Monel metal . .............. 4 foaafuasfs *
278406-1.......... K62, ... SHOCKMOUNT: Monel metal.......ciieiann 4 Lo G 5
278401-PH4. ... ... K62, .| SHOCKMOUNT: part of shockmount for tubes. 2 4 D v *
A (U S R A i S O NI N, s ovas wriure s movmanin m nin e mime 4 el ¥
278404-1.......... K62 .| SHOCGKMOUNT (... io i semsemionmssnneioessios 4 1. |- b
278483-813AJ . . ... K62,K31| SHOCKMOUNT . ...oivvieninianrinieniinns 8 . ol n
278483-814J. .. .. .. Reoi i | SHOG KN QTN R s i e e e ase i ain st b 4 1. Bl "y
278483-812J....... K3l || SHOCKMOUNT i o v v sisnas s sieese i 4 | 4 [ %
6L31304. ... .. ... .| K62....| STUD: brass, 101" long, 5" diam........... 4 | s %
270405-3.....nv s Eaz: M ERMINAL BLOCK Gl st i e aease 1 R B %
BZARE2D s i K62, ... TERMINAL BLOCK, ¢ iviiicaanssinaasaus 1 cefenefres :
25270B/T10 K64 . . . .| TURNBUCKLI: 145" jaw and eye; 12" long. . .. 3 Il B e
BRE0202 1 r i s K64. ... MOTOR: wineh type (K64). .. ..orivonran.in {1 B Ve i
28270B/C12. . ... .. COL CORD C0-203: 1-conductor; #10; shielded high- Tt e [52 .| T
) | voltage eable; 100 ft long. [ : |
98270B/C11 ... .. 0 Ko | CORD C0-290: 1-conductor; #10 shielded high- 1 il ‘i' s [
voltage eable; 20 ft long. (I |
IBBO2-8. - ity GO o | CABLIS: 1-conductor; #2 stranded; SBRC. ... .. 900 1. . henllss] Eael i
310403547.........| CO..... CORD: 1-conductor; #10 stranded; high-voltage ML B 5 : i A
|

ceable; 30 ft long.

Note.—Order maintenanee parts by stock number, name, and deseription.

O 7 595208
i Y -I;.'.'.
A EGIHIEY

Only maintenance parts can be requisitioned.
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