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WARNING 
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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. Smash - Use sledges, axes, handaxes, pickaxes, hammers, crow
bars, heavy tools , etc. 

2. Cut - Use axe , band axes, machetes, etc. 

3. Burn - Use gasoline, kerosene, oil , flam e throwers, incend iary 
grenades, etc. 

4. Explosives - Use firearms , grenades, TNT, etc. 

5. Disposal - Bury in slit trenches, fox boles, or other holes. 
Throw in streams. Scatter. 

USE ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION OF THE EQUIPMENT 

WHAT - 1. Smash - ct. All high-voltage bushings and insulators , bleeder 
resistors, capacitors, terminal blocks, and f~se 
pane ls in the rectifier, transmitter, and keywg 
unit . 

b. The range unit in the osci lloscope. 

c. All dipoles and reflectors on the antenna. 

d. Transmission line. 

e. Antenna position control unit. 

f. Oscilloscope units ( 2) and receivers ( 2) after re
moving them from th eir cases. 

g. Water cooling unit. 

2 C t All · bl .1 · d . tt1 roughout the entire . u - wtres, ca es, cot ww wgs 
radio set. 

3. Break - a. All tubes in every component. 

b. All spare tubes. (Be careful when breaking /he 
cathode-ray tube as it wi ll explode w 1en 

smashed. ) 

4. Burn - a. All insulated wires, cables, and o ther parts. 

b. Instruction books, technical manl.1als, and sche
matics. 

c. Power and operating vans. 

DESTROY EVERYTHING 

X 



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 fo llowing 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) D o not apply voltages to the equipment 
fo r 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 termin als and to ground 
the high-vo ltage circuits before performing serv-

XI 

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 handl~ 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 
aiel , 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
abl e 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 
alway be taken before attempting to use any of 
the cleaning agents. Alcohol and naphtha are both 
inflammable and shou ld be kept away from all ' 
open flames or sparks. 





FI~ST AID TREATMENT FOR ElECTRIC SHOCI< 
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. If 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). 

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 sh{)wn 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 lfig. A) . 

FIRST MOVEMENT 
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 
a. Now immediately swing backward. to remove the 
pressure completely (fig. C) . 

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

CONTINUED TREATMENT 
7. C.ontinue t~eatment until breathing is restored o.r until there is no hope of ihe victim's recovery. Do 
not g1ve 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 bncks, 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. the first sign of breathing, withhold artificial respiration. If natural breathing does not continue, 
1mmed1ately resume artificial respiration. 

10. If ?perators must be changed, the relief operator kneels behind the person giving a rtificial respiration; 
The relief takes the operator's place as the original operator releases the pressure. 

II. Do not allow the revived patient to sit or stand. Keep him quiet. Give hot coffee o r tea, or othe r 
internal stimulants. 

HOLD RESUSCITATION DRILLS REGULARLY 
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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-lllOD, TM 11-
1114D, TM 11-1110M, Technical Man~als; ~M 11- 1310, Technical Opera
tiop Manual; and TM 11-1410, Preventive Mamtenance Manual. 
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TROUBLE SHOOTING 

Section I. 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 ( *) 
followi ng momenclature wi ll refer to all items of equipment 
regardless of model or procurement. Thus Rad io Sets SCR-
270- ( * ) and SCR-271- C') 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-J, 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. 

ct . TROUBLE SHOOTING ( ch. 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. 

c. NoRMAL 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 ( ch. 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 pur
poses is also explained. 

e. REPLACEMENT ( ch. 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 pa~t. 
The availability of each part and the echelo~s 1n 
which it is carried is also shown on the mamte
nance parts list. 

Section II. TROUBLE SHOOTING PROCEDURES 

3. Introductory Notes 

No ~atter how well equipment is designed and 
manufactured, faults are bound to o~cur 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 
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engaged in the important duty of trouble shooting. 
a. 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 t"esistance data at all socket 
connections. This information is especially use
ful when the trouble has been traced to a particu
lar stage. 

( 4) Illustrations 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. 

(a) 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 tub·e 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 STEPS. 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 cfault 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 c and d, 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 maJOnty of faults, however, 
must be located by checks of voltage, resistance, 
and waveforms. 

c. EPL SECTIONALIZATION. The Egmpmem 
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 failute oc
curs, refer .to the log sheet and note the operation 
of the statiOn for the past 24 hours. The station 
failure may ~~ve been c~used by a previous ab
normal cond1.t10n not senous enough in itself to 
c~use the statwn to go off the air at that particular 
tune. 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 st~tion on the air. This pro
cedure 1s used m sect10naliz.ation when the cause 
of the station failure is not known and will , in 
most cases, trace t~e defect to a particular com
ponent. Th~ startmg procedure is performed in 
seguenc~ unt!l an,abnormal result is obtained. As 
each act10n JS pe~formed, the visible and audible 
results of the actiOn are noted. The use of th 
starting procedure is described in detai l in cbapte~ 
3 of this manual. 

e. LoCALIZATION. Localization is the trac· 
of the fault to a particular part. Chapter 4 of :~!S 
manual tells how to localize faults within the ind

1
·_ 

vidual components and contains trouble shoo tin 
1 

charts which list abnormal symptoms and tell~ 
what could cause the symptom. The charts als 
give the procedure for finding out which of tl 

0 

probable locations of the fault is the right 
0 

1
e 

In addition, ce.rtain sections tell what wavefor:~ 
should be obtamed at the test points and the 
I 

. 1 . 1 h re are 
c rawmgs w 11c 1 s ov: the resistance and the volt-
age at every socket-pm connection. How to make 
u.se ~f .voltage. and . resistance data in checking a 
wcu1t Js. descnbed JO detail in paragra hs 4d and 
5c of thts chapter. p 

4. Voltage Measur~ments 

a. G~N~RAL. Voltage measurements are an 
almost mdJspen.sable aid to the repairman, because 
most troubles etther result from abnormal voltages 
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 a1'e dange?"ous, 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. 

c. VoLTMETER LoADING.. It is essential that 
the voltmeter resistance be at least 10 times as 
large as the ~esistance 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: 
(a ) What is the resistance of a 1,000 ohm-per

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

scale = 300,000 ohms. 

(b) 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 
1 00-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 cir~uit, the 
effect can always be noted by companng the 
voltage reading on two successive ranges. If the 
voltage readings on the two ranges d? n~t agree, 
this indicates that the voltmeter loadmg 1s exces
sive. The reading (not the deflection) on the 
highest range will be greater than on the l~we~t 
range. If the voltmeter is loading t~1e orc~1t 
heavily, the deflection of the pointer w1ll remam 
nearly the same when the voltmeter is shifted from 
one range to another. . _ 

( 4) The voltage and resistance drawmgs us_ed 
in this manual are based on readings taken w1th 
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 t~e 
same amount of loading as the meter used 111 

measuring the voltage, no account need be taken 
of the effect of loading. 

d. 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: 
12 345 67 8 
7.2 6.3 ac 0 0 7.2 195 6.3 ac 185 

NOTE. All voltages are direct current (d-~) unless other
wise specified. The d-e readings were taken wtth a 1,000 ohm
per-volt voltmeter. (A drawing has been made. for each com
ponent giving the voltage at each socket connect;on .. The draw
ing can be found in the section on trouble shootmg m 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 they 
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 connect~d 
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 voltage 
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 betw~en co~ta~t 4 and the 
chassis should be z~ro smce thts ts a Class A 
amplifier and no gnd current flows through the 
grid .resistor (100,000 ohi:ns). normally. If 
capaotor. ~1 should short-C!rcmt, however, the 
high postttve voltage on the plate of tube y 2 
would be delivered to contact 4 and a d-e posit' 
voltage reading would be obtained. It is a~ve 
possible for a short circuit inside the tube to ca so 

d
. h. use 

a rea mg on t ts contact. 
( 5) An important consideration in measuri 

cathode voltage is explained in paragraph 4a ( 3)g 
(a) The voltage on contacts 1 and 5 should 

normally be. 7.2 volts. ~he .plate-cathode voltage 
and the gnd-cathode cmmt 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. 



E 7.2 
I = R = 

1
,200 = 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 connectiop. 

(c) 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 Ll, 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 resisto,r 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 55 
I = R = 90,000 = 0.0006 amperes. 

(b) 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. 

(c) If the voltage on contact 6 is too low, the 
trouble could be a ~assy tube, a leaky capacitor 
C3, too low an applted voltage, or too low a bias 
voltage on the grid of V3 (grid is biased by the 
7.2 volts on the cathode) . 

N oTE. A gassy tube, or . lowering of the grid bias of V 3 
woul d increase the screen gnd current. Increasing this current 
would increase the voltage drop across R4. If capacitor C3 
were leaky or shorted, the screen grid of V 3 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 because of the h1gh current flow unless it had an 
ample power rating . Any c~use that would make high current 
flow through the screen-gnd-cathode circuit might burn out 
either R3 or R4. 

(7) The plate voltage is checked as follows : 
(a) 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 R5, coil Ll, the plate 

resistance of tube V3, and resistor R3. The ap
plied voltage in this circuit is + 250 volts. The 
voltage drop across R5 and L1 in series is 65 volts 
(250 volts- 185 volts). The current through R5 
and L1 is 0.0064 amperes. 

E 65 
I = R = 10,025 = 0.0064 amperes. 

(b) If no voltage is obtained on contact 8, the 
trouble could be a lack of applied voltage, an 
open-circuited resistor R5 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 (2 or a shorted resistor R3 would 
cause the current through the plate-cathode circuit 
to rise, increasing the voltage drop across R5 and 
Ll. 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. 

(c) 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 R5, 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. 

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

5. Resistance Measurements 

a. GENERAL. (1) A bnormal 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) hecautions. (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
Tore 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 ou.t its movement and in some cases 1?zet)' be 
dcmgerotts to life. 
. ( 3) ~Ofrect 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 
ohmm~ter should be set on the lowest range. If 
~ ~edmm or high range is used, the pointer may 
md1eate zero ohms, even if the resistance is as 
high as 500 ohms. When checking high resist
a?ces or measuring the leakage resistance of capa
Citors or cables, the highest range should be used. 
!.~ a 1?":, range is used, the pointer will indicate 

mfi.111te ohms, even though the actual resistance 
is less than a megohm. 

( 4) . Pa~allel resistance connections. In a par
allel cunut the total resistance is less than the 
~mallest 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. 

(a) 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. 

(b) In some cases it will be impossible to check 
a resistor because it has a low-voltage transformer 
winding connected across it. Where 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 i 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 resistcmce meamre
ments. Tolerance represents the normal differ
ence that may be accepted between the rated value 
of the resistor and its actual value. 

(a) 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. 

(b) 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 coo l off before the resistance 
test is made. 

b. HIGH RESISTAN E. 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. Where it is nec
essary to measure resistance above a few megohms 
or the leakage resistance between cond~ctors and 
a test cable, the test should be made usmg an ap-
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RANGE AND HAS A RESISTANCE OF 1,000 OHMS-PER-· 
VOLT. 

RM = 300 X 1,000 = 300,000 OHMS. 
300 

Rx= - 5- X 300,000= 18 MEGOHMS. 

TL 35530 
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Figure 3. Conventional pot/Jer supply. 

plie~ 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 su<::h 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 

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--V-

If Rx is very large, V will be smal_l 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 
Rm V ' 

300Rm 
Rx ~ · V 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. 

c. PRACTICAL EXAMPLE OF RESISTANCE AN
ALYSIS. The iow-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 pow$!r, 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 
fau lt 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 
shou ld 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 ol1ms, 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 fau lt cleared up when the tube was removed , 

8 

the fault must have been in the tube. 
( 6) ~f the resistance between point 2 and 

ground 1s 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 1s sttll much less than 12,400 ohms 
it is known that the fault is in the bleeder chain: 
To check the chain, proceed as follows: 

(a) Mea~u~e the resistance between points 2 
and 3. If 1t ts not close to 4, 700 ohms, this re
sistor should be replaced. 

(b) If the above check is satisfactory the re
sistance between points 3 and ground sl~ould be 
chec~ed . From the diagram it is seen that the 
readmg should be 7, 700 ohms. If it is zero first 
disconnect C4 and check it. If C4 is normai tl 

l . h d , 1e 
3,200-o 1m reststor s oul be checked. If the re-
ststance between 3 and ground is greater than 
zero ?ut much less than 7, 700 ohms, disconnect 
capaotors C4, C5, and C6 from the circuit. The 
apacitors and the 1,500-ohm and 3,000-ohm re

sistors should then be checked individually. 

6. Capacitor Tests 

Capacitors which are leaky or shorted will sho 
up .in resistance checks of ~he stage. A capacit;; 
whJCh ts suspected of bemg open can best b 
che~ked by .shunting a good capacitor across it~ 
In mtermedtate-frequency (i-f) circuits, the lead 
to this capacitor must be kept as short as the origi
nal capacitor leads. In the case of video and low
frequency circuits (less than 1 megacycle) , the 
tes~ capacitor leads may be several inches long. 

7. Current Measurements 

Current measurements, other than those indic t d 
1 d

o 0 a e 
by the pane meters, are not or manly required . 
trouble shooting in the radar set. Under sp .111

1 ec1a 
circumstances where the voltage and resistance 
measurements by themselves are not sufficie t 
localize the trouble, a current measurement c; bto 

db 
. 1 .. ne 

rna e y openmg t 1e orcwt and connecting 
an 

ammeter to measure the current. This pr·oc d . . e ure 
JS not recommended except 111 very difficult c 

Wl h 
. . ases. 

c1. 1en t e meter JS mserted in a circuit in tl · . 1JS 
way to measure current, Jt should always be in-
serted next to the cold end of the resistance. For 
example, when. measuring plate current, the meter 
should not be mserted next to the plate of a tub 
but should be inserted next to the end of the r:~ 
s!sto~ which connects to the power. This precau
tJOn JS necessary to keep the meter from upsetting 
the r- f voltages . 



Ccttttion: A meter has mm1mum 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 4d. 

8. Tubes 
ct . TUBE 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. TUBE 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, 
accord ing to the instructions 'ontained on this 
chart. The number of controls, their arrange
ment, and their settings vary with different types 
of tube checkers. · 

9. Checking Waveforms 
t1. 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 waveform 
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 b and c below to tell 
how to use the test oscilloscope. 

(1) When the waveform of a m.ulti:i~rator, a 
blocking oscillator tube, or similar orclllt 1s found 
to be wrong the tube should first be replaced 
before any f~1rther 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 compone':t. It 
should be remembered that in radar eqUipment 
the operation of a particular component .is of~en 
dependent upon a synchronizing or tng~ermg 
pulse from another component. The pom.t at 
which to start signal tracing a component 1s at 
the input of the synchronizing voltage. 

b. USE OF TEST OSCILLOSCOPE. Waveforms 
are the basis of radar operation. The outstanding 
advantage of the oscilloscope (or scope as it will 
be ca lled) is that it can be used .to observe ~nd 
to measure vvaveforms at the vanous test pomts 
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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 adjttstments. 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 freqttency. The sweep frequency 
should be adjusted to a frequency lower than the 
repetition frequency of the waveform 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 w1ll be 
distor~ed. Be sure the .fine-frequency control on 
the scope is properly set so as to obtain a nearly 
stationary image. Then advance the SYN~ con
trol only far enough to make the trace statwnary. 

( 4) Sixty-cycle pick-ttp. If son~e fault i~ pres
ent, it may be impossible to obtam a statwnary 
pattern, even though the oscilloscope frequency 
control is properly adjusted. This effect is most 
commonly due to the presence of 60-cycle modula
tion or 60-cycle pic,k-up combined with. the ob
served waveform. To check whether th1s 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 be:ing observed. 

(5) Reactions of scope on wavefomz. In con
nection with the waveforms observed on the oscil
loscope, it must be ~ept 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) T est 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 w1shielded lead. The ground lead should be 
connected at all times. 

( ct) Keep the unwo~nded oscilloscope test lead 
away from other mcU1tS to avoid the possibility 
of feedback being introduced. The test leads 
should be . br~ugbt away from the test points in 
a wa~ whiCh mtroduces the minimum amount of 
couplmg to other stages. 

(b) The leads t~ the ~scilloscope must be kept 
short when measurmg gnd voltages from ·. ·t 

h b . j . CliCW S 
w er~ t e gnc capaGtors are small. The smallest 
react10n on the waveform is introduced h . h 1 wen 
measunng t e vo tage across the output (cathode) 
of a cathode follower, and of course aero 1 . d . . . SS OW-llnpe ance C1rcu1ts m general. 

(c) In measuring waveforms in high-imp d 
. . d h dl h e ance ClrcllltS, o . not. an . e t e "hot" test leads. If 

this precautJOn 1s not observed, the wavefor .
11 be distorted as a result of loading the circu~1t Wtd . . 1 1 1 an 

piCking up 60-cyc e vo tage. 
(d) A misleading indication may sometime b 

obtained as the result of a sig?al voltage pic~e~ 
up. For example, a plate-to-gnd coupling capac·
tor may be open, yet a signal will appear on th~ 
oscilloscope. This effect, which occurs most often 
in circuits carrying narrow-pulse waveforms can 
be recognized because the waveform will b'e re
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 attempt to 
me~sur~ vo.ltages or waveforms in any of the r-f 
or 1-f mcu1ts. These frequencies are beyond the 
ran.ge of o:dinary test oscilloscopes, and no indi
catwns whiCh are useful in trouble shooting can 
be obtained. 

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

(9) f!elative amplitude. In following the path 
of the s1gnal through a component, the amplitude 
of the waveform will usually increase as the 
checking point is advanced from the input stage 



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 catho~e 
of the cathode-follower stage, there IS a loss m 
signal amplitude of a.b?ut 10 percent or mor~. 
This is a normal condit10n. 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 aml?litude (as in 
differentiating circuits) . These pom~s are taken 
care of when the actual waveform IS compared 
with the reference waveform. 

( 10) Calib1'ation. 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 l-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-e voltage 
at the test points. 

c. 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. 

1 0. Use of Signal Generator 
Signal generators are used to loca~e defect~ve 
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 prowess 
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. Th.e 
output of the signal generator should be amph
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 generat~r 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 (me) 
the capacitance of the coupling capacitor should 
be in the neighborhood of 0.005 microfarads .(~-tf). 

(3) The i-f signal shou~d be couple~, via the 
coupling capacitor, to the gnd of the .first I-f stage. 
If no output is shown on the radar scope, a test 
oscilloscope should be connected to the plat~ 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 discu~sed in (a) 
below. If a sinusoidal waveform havmg the same 
frequency as the chosen modulating frequency is 
seen the i- f stages and the detector are known 

' I • 
to be operating. In that case, the test osolloscope 
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 (b) below. 

(a) 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. 

(b) If the fault is found to be in the video 
amplifiers, the signal generator should be left ~on
nected to the first i-f stage and the test osollo
scope should be moved from the grid to the plate 
')f 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 1s used 
in aligning i-f stages. The modulated output is 
fed to the grid of the stage preceding the stage 
being aligned. This is done to prevent the sht~nt
ing effect of the signal generator from upsettmg 
the circuit being aligned. The stage closest to the 
detector is aligned first. By working back~ard 
through the i-f stages, they are all brought mto 
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 

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: 

ct. 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 sh?uld be exer_cised not to damage other 
leads by pullmg or pushmg them out of the way_ 

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

cl. A carelessly soldered connection may create 
a new fault. It is very important to make well
soldered joints since a poorly soldered joint is 

0 1 of the most difficult faults to find. 1 e 
. e. When a part is replaced in r- f or i- f circuits, 
1t must be placed exactly as the original one w 
A part which has the same electrical value bast. 
d 'fi'Y h . 1 . ) u 

f 
1 rerent p _YS1C~ s1ze, n~ay cause trouble in high-
l:equency orcu1ts. PartiCular attention should be 
~ventto proper grow1iog _when replacing a part. 

~~ 1e Fsa~n1 e grounb pomt as in the original 
wmng. a1 ure to o serve these precautio 

I . d d . ns may 
resu t 1n eo·ease gam, or possibly in osc 'll t' 
f h . . 1 a 1on 

0 t e ClfCUJt. 



CHAPTER 2 

TEST INSTRUMENTS 

Section I. 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 tim~ 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 damage to the station 
equipment is to be averted, the trouble must be 
traced quickly 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. 

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. 

c. 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 may 
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 equ ipment availab le 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 

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. KEEP 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 g lass face of the meter, which will attract the 
pointer and often cause large errors in the reading. 
If such a charge accumulates, it can be removed 
by breathing on the glass. 

c. 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 peinter to swing heavily against the peg, bend
ing the pointer and damaging the meter move
ment. 

d. CONNECT THE METER PROPERLY. The 
meter pointer may be damaged if the proper polar
ities are not observed when connecting d-e 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-e 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 

rt rs 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 adj~1stment 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 0verlooked. 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. 

c. 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 II. ANALYZER 1-153-A 

15. Precision Analyzer; Series 856 
a. FuNCTION. The precision analyzer, series 

856, is an analyzer capable of measuring volt5, 
ohms, amperes, or milliamperes. The instrument 
has two sensitivities for d-e voltage measurement: 
20,000 ohms-per-volt and 1,000 ohms-per-volt. 

b. RANGES . (1) D-e 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; 12; 60; 300; 600; 1,200; 6,000. Sensitivity: 
1,000 ohms-per-volt. 

( 3) D-e 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. 

14 

(5) Output. Seven ranges: from zero to 3; 
12; 60; 300; 600; 1,200; 6,000 volts. Sensitivity: 
1,000 ohms-per-volt. 

c. LOCATION AND PURPOSE Of 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+· 
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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Figure 4. Precisi011 a11alyzer, series 856. 

per-volt or 20,000 ohms-per-volt d-e. 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) Z et'o ohms-adjustment .rwitch. The zero 
ohm~-adjustment switch, located at the left of the 
selector switch , is used to adjust the meter pointer 

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

d. How TO 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. 

e. D-e MEASUREMENTS. (1) Scale: Z em 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 . 

(c) Insert the test leads in the ·jacks marked 
- TEST+ . 

(d) Connect the test leads in series with the 
circuit. 
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Cautzon: Be sure to observe polarity. 
(2) Scale: Z ero to 60 microamperes Of 300 

microamperes. (a) Set the selector switch to the 
30 MA position. 

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

(c) Insert one test lead in the jack marked 
- TEST. 

(d) Insert the other test lead in either the +60 
MICROAMPS jack or the +300 MICROAMPS 
jack, depending upon the range desired. (Both 
jacks are locat~d in t~e upper left corner.) 

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

(3) Scctle: Z ero to 12 amperes. (a) Set the 
• selector switch to the 600 MA position. 

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

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

(d) Connect· the test leads in series with the 
circuit. 

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

( ct ) Zero to 60 micro am peres: read directly on 
the 60 scale. 

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

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

(d) Zero to 30 rna: read directly on the 30 scale. 
(e) Zero to 120 rna: read directly on the 120 

scale. 
(f) Zero to 600 rna: read the 60 scale and 

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

divide the reading by 10. 
f. D-e VoLTAGE MEASUREMENTS. (1) Scale: 

Z era to 600 volts. (a) Set the selector switch to 
the desired voltage range. 

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

(c) 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 600 volts. 
(b) Set the sensitivity-control switch to the 

desired sensitivity (1 ,000 ohms-per-volt, or 20,000 
ohms-per-volt). 

(c) Insert one test lead in the jack in the· lower 
right corner, labeled-TEST. 
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(d) Insert the other test lead in the jack at right 
of meter, labeled AC-DC + 1,200V. 

(e) 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.) 

(c) 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-e voltage measure

ments. Use the following procedures when de
termining scale readings ' for d-e voltage measure
ments: 

(a) Zero to 3 volts: read the 30 scale and 
divide the reading by 10. 

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

(c) Zero to 60 volts: read directly on the 60 
scale. 

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

(e) Zero to 600 volts: read the 60 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. . 

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

(d) Connect the test leads across the circuit. 
(2) Scale: Z ero to 1,200 volts. (a) Set the 

selector switch to 600 volts. 
(b) Set the sensitivity switch to the A.C. posi

tion. 
(c) Insert one test lead in the jack at the lower 

right corner, labeled - TEST+. 
(d) Insert the other test lead in the jack at the 

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

· (3) Scale: Z e1·o to 6,000 ·~· olts. (a) Set the 
selector switch to 600 volts. 

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



(c) 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. 

(d) Insert the other test lead in the jack in the 
lower right corner labeled -TEST+. 

( 4) Scale 1'eadings for a-c voltage measure
ments. Use the following procedures when de
termining scale readings for a-c voltage measure
ments: 

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

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

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

(d) Zero to 300 volt~: read the upper red 30 
scale and multiply the reading by 10. 

( e) 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) Zeto 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. 

(c) Insert both test leads in the jacks in the 
Lower right corner, Labeled - TEST+. 

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

( e) Remove the short from the leads and con
nect the Leads across the resistance to be measured. 

( 2) Scale 1·eadings jo1• 1•esistance measure
ments. (a) Only the top black scale marked 
OHMS is used when measuring resistance. 

(b) Zero to 6,000 ohms range: read directly. 
(c) 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 112-

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 221f2-volt bat
tery. 

( 10) Replace the green lead on the 221/z-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, Rll , R12, 
R27, and R28. The center position of the sensi
tivity-control switch ins~rts 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;1-volt battery and a single 
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Figure 5 . Precision analyzer, series 856, schematic. 

1'l2-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-e 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: 
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from zero-2.5; 10; 50; 250; and 1,000. 
c. D-e RANGES. (1) Three ranges: zero-10; 

50; and 250 milliamperes. 
(2) Two high ranges: zero-1 and zero-10 am

peres. 
(3) Two low ranges: zero-100 microamperes 

and zero-1-milliampere. 
d. RESISTANCE RANGES. 

3,000 ohms; 30,000 ohms; 
megohms. 

Four ranges: zero-
3 megohms ; and ..., 0 

e. OUTPUT RANGES . F ive ranges: zero-21/J; 
10; 50; 250; and 1,000 volts. 

f. LOCATION AND PURPOSE Of CoNTROL . (1) 
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fi gure 6. W' e.r1o11 cl!lcdyzer, model 772. 

Switches and jcn·k.r (fig . 6) . The selector sw itch , 
located in the center below the meter , is used for 
selecting ranges of 2.5 to 1,000 vo lts , 10 to 250 
milliamperes, and the resistance ranges. The test 
leads shou ld 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) Ohmmeter ctdjuster switch. The Ohm
meter adjttster 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. 

g. How TO USE THE ANALYZER. Before using 
the analyzer for any measurement, be sure that the 
pointer is at the zero mark. If it is not, reset the 
pointer by turning the adjuster screw. 

h. D-e MEASUREMENTS. (1) Medium ranges. 
(ct) Insert test leads in D.C. MILLIAMPS jacks. 

(b) Set toggle switch to D.C. position. · 
(c) Rotate range switch to milliampere range 

desired. 
(d) Connect the meter in the circuit. 
Ccwl i o11: Observe polarity. 
(e) Take reading on D.C. scale. 
( 2) Low ran ge.r . ( ct) Insert black lead m 

- jack. 
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(b) Insert re l lead in + 1 MILLIAMP or 
+ 100 MICROAMP jack, as required. 

(c ) Set range switch to 10 MA. position . 
(d ) Connect the meter in the circuit. 
( e) Take reading on D .C. scale. 

- 0 l----~ 

D.C. VO LT S 
O HM S , M .A. 

+ 0 r---+----, 

( 3) Fifty-microctmpere rcmge. (a) et toggle 
switch to the D .C. position. 

(b) Set range-selector switch to the 2.sv po
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(c) T ake read ing on D .C. scale. 
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Caution: Fifty microamperes is a very small 
amount of current. Be sure the current is below 
this value before using this range. 

( 4)' I-Ii gh ranges. (a) Insert black lead in 
- jack. 

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

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

(d) Connect meter in the circuit. 
(e) Take reading on D.C. scale. 
i. D-e 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 mu ltiply reading in accordance with range 
being used. 

j. 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 OuTPUT 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 vol tage 

range desired. 
( 4) Take readings on A. C. scale. 

NoTE. Output read ings w ill be relati ve, as a ca pacitor in 
the meter circuit w ill cause an error on low ranges. T his 
capacitor is limi ted to 400 ~o l ts .. D o not use the output meter 
on circuits which exceed th1s ratmg . 

/. RE !STANCE MEASUREMENTS. (1) Insert 
both test leads in OHMS jack. 

( 2) Set toggle switch to the OHMS position. 

(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 7ljz-volt batteries. If the 
pointer will not adjust on the three low ranges, 
but will ad just 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 clone becaus,e only one 11;2-
volt cell is used 0~1 the three lower ranges. After 
exchanging or replacing batteries, make the proper 
wiring connections and replace the panel on the 
case. 

n. SCHEMATIC ANALYSIS . 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 ohmrpeter circuit is of the common 
type with two 71;2-volt batteries as a source of 
power, and various series resistors. The current 
adjustment for the different ranges is accomplished 
by setting the 15,000-ohm potentiometer at the 
proper point, for full-scale deflection when the 
test prods are shorted together. 

Section Ill. TEST SET 1-180-A 

17. Hickok Tube Tester, Model 540 
ct . 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: 

( 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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Figure 8. Hickok tube tester, model 540. 

5_ rong, 6-prong, 7-pr?~g,- octal or !octal, acorn, 
p- r Bantam and mmtature tubes. The proper J un10 , • d l . 1 
1 -coded socket Eo be use w 1en testmg octa , 

co or . . b . t d h 
J · Bantam, or mtmature tu es 1s s ate on t e 
unwr . 'fi d h b tube chart. Unless otherwtse spec1 e on t e tu e 

chart, select a black socket to take the proper 
number of prongs. . 

(Z) Switches. (a ) Located duectly below the 

t ar·e five switches labeled A, B, FIL, L, and me er . 
1 R. For testing purp~ses , these sw1tc 1es are turned 

to the positions speofied on the tube chart for the 
articular tube being tested. 

P C 1 ·0 n. Before and after each test always turn 
au 1 • l N . . d 

h A- and B-switches to t 1e o. 1 posttlon an 
the FIL L-, and R-switches to · the maximum t e , . . 

terclockwise pos1t10n. 
coun . b k 

Before depressmg any ~est utton chec the 
FIL switch for proper settmg. This switch con-
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trois the filament voltage. Careless adjustment 
of this switch may burn out a valuable tube. 

(b) The LINE ADJUSTMENT switch is lo
cat~d at left center_ of the switch panel. This 
sw1~ch contro~s the lme voltage, and its position is 
vaned 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. 

(c) 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). 

(d ) The MICRO MHOS switch, located at the 
right of the meter, is used to select ranges beyond 
the meter scale. When the tube chart indicates a 
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. 

( e) The POWER ON-OFF switch, located at 
the right center of the switch panel, is used to 
apply power to the instrument. 
. (3) Buttom. (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 filamerit 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. 

(b) 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. 

(c) The LINB 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 right corner, is used when testing only the 
diode of a tube. 

Caution: Do not press AMPL button or REC
TIFIER button when tes.ting a diode. 

(e) 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) Tt-tbe 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. , 

(c) 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. 

c. How TO SET Ur 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 p n 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
ch'art 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 AD JUSTM~NT 
switch until the pointer on the small meter 1s oo 
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) . 

(a) 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) If the pointer comes to r~st 'at ~ny. pl~ce 
on the green (GOOD) scale, it ts an .mdiC~tton 
that the electron emission of the tube 1s satisfac
tory. Proceed with· the next test. 

e. How TO 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. 

(ct) If the SHORTS lamp emits a flash at any 
pos}tion of the TUBE TEST switch, the tube 
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should be replaced. 
(b) If the SHORTS lamp does not flash , pro

ceed with the next test. 
f. How TO 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. 

(a) I£ 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. 

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

g. How TO TEST 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. 

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

h. REPLACEMENT OF INSTRUMENT BULBS. If 
either the FUSE bulb or the SHORTS bulb should 
burn out, it should be replaced in the following 
manner: 

(1) Replacing the fu:se bulb. (a) Remove 
the FUSE bulb from the bayonet-type socket by 
gently pressing the top of the bulb and turning 
the bulb in a counterdockwise 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. 
. (c) 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 shot"ts bulb. (a) Unscrew 
the bulb in a counterclockwise direction and lift 
the bulb from the socket. 

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

i. Ao JUSTING 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 connectiom. The terminals of 
the various test sockets are connected to contacts 
on the selector switches. These in turn are con
nected to filament-tra.nsformer power-supply cir
cuits and other controlling switches. 

( 2) Line voltmeter. 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) Fuse lamp. The fuse lamp is connected in 
the primary of the transformer to protect the in
strument. 

Section IV. TEST SET 1-151-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. 

a. 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 12 5 megacycles per second. The first band 
is used to test and align the intermediate-frequency . 
(i-f) circuit of the receiver; the second 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 audio-fre

quency (a-f) generators, basically they all consist 
of a means of generating an a-f signal with vacuum 
tubes. This signal is fed to an amplifier stag: 
which is transformer-coupled to the output termi
nals. The output terminals provide various im
pedance ~ap~· to ma~ch the circuits ~eing used. . In-

. eluded withm the signal generator IS an associated 
power supply for these tubes. 

b. To provide accurate frequency control, some 

form of indicator (usually a neon bulb) is used tl) 
calibrate the instrument. By means of the neo~ 
bulb, the 60-cycle line frequency is compared wit~ 
the 60-cycle frequency generated by the oscillate~ 
A ~alibration-adjus.ting control is used to set th~ 
osollator to the pomt where the neon bulb flicke~:s 
at an extremely slow rate. At this point, the fr~
quency generated by the oscillator is the same a.s 
the line frequency. 

20. Hickok A-F Signal Generator; Model 1 9~ 
a. Fu~CTION . T~e Hickok a-f signal genera,_ 

tor supplies frequenoes which are to be used fo 
t~ou~le shooting in the audio- and video-frequen~ 
cHcmts of the keyer and oscilloscope. 

b. RANGES. ( 1) 20 to 200 cycles. 
(2 ) 200 to 2,000 cycles. 
( 3) 2,000 to 20,000 cycles . 
c. LOCATION. AND PURPOSE OF CONTROLS (fig 

10) . ( 1) Swztches. Across the center of thi~ 

FREQUENCY INDICA TOR 

FREQUENCY RANGE 
SELECTOR SWITCH 
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Pigm·e 10. Hickok a-f signal generator, model 198. 
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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 TO CALIBRATE THE A-F SIGNAL GEN- . 
ERATOR. (1) Remove the cover from the instruc 
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 stop!) 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 60 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 o(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: 

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

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

e. DIAL ADJUSTMENTS. 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 eharge 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 Yz 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 
tlw application of this signal generator will be in 
gud 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 ( f.lf) . 

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

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

Caution: 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 TO READ SCALES. · (1) When the 
range selector is set for the 20-to-200-cycle range, 
read the fowest 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 fot the 
2,000-to-20,000-cycle range, read the top scale. 
Each scale division equals 50 cycles. 

i. REPLACEMENT OF TUBES AND LAMPS. The 
most probable failure in electronic test equipment 
will occur in the vacmun tubes. All the tubes can 
be replaced easily without affec~i~g the calibration 
frequency or voltage charactenstKs. It would be 
wise, however, to check the frequency calibration 
if a new 6SJ7 tube should be inserted. The neon 
tt~be 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 ipstrument. 

( 1) Oscillator circttit. 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 ftequency. 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 th.e circuit so that no variations can enter . into 
the signal generator output signal. 

( 4) N eon 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 ~nd 
ground. When calibration is needed, the swttch 
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 ph~se, 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 1-122-B 

21. Basic R-F Signal Generator 

a. 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-£ oscillator 
contained within the signal generator. The per
centage of modulation is 30 percent. 

• 
22. Measurements Corporation R-F Signal 

Generator, Model 78C 
a. FUNCTION. 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 me. 
(2) 90 to 125 me. 
c. LocATION AND PuRPOSE oF CoNTROLS. 

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

(b) The MODULATION switch, locat~d be
low the meter, is used to turn the modulatiOn on 
or off, and to select either 400 or 625-cycle modu
lation. 

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

(2) Cont1'ols . . ( a ) The tm~ing control is 1?
cated on the left side of the mstrument and 1s 
used to select the desired frequency between the 
range limits. 

(b) The OUTPUT control, located directly 
beneath the output meter, is used to adjust the 
pointer on the output meter. The. o~tput coupling 
can be varied by means of a sltdmg 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. 
~hen 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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. (3) Frequency ccdib1·ation chart . The correq 
ella! settmg for the frequency de . . d . I f . Sll e IS C l OSe!) 
rom the frequency calibration chart (fig. 12). 

d. How TO UsE THE SIGNAL GENERATOR. 
( 1) . Insert the power cord into a 117 voJ t lin , 
havmg a frequency of 25 to 60 cycles. ~ 

(2) Throw t.he POWER switch to the 0 
posttwn and wa1t 5 minutes b f . . ~ 

(3) D · e ore proceedmg 
etermme which range . d . . 

just che RANGE SWITCH ts es~red and ad, 
switch all the way in for th :~~ordmgly . Pus!) 
pull switch all the way out ~or tlto-2 5-mc range~ 
range. le 90-to-125-m~ 

(4) Turn the MODULATOR . 
ON position. swttch to th~ 

( 5) Consult the scale chart for 
ment. For example if tile d . d scale adjust, ' esue r . 
read down the left side of the l ange ts 200 

c1art ·1 • mark is reached. Then read . unti the 20() 
l . . across the h 

t 1e mtersectwn of the curved black . c art t(J 
figures at the bottom of the cha t . lme. Th~ 
scale reading at the intersection Pr _Wdl show th~ 

d . . l d . omt Th· fi rea mg IS t 1e estgnated scale d. . ·. 1S na1 
desired range is on the lower sca;:tston. If th~ 
same procedure but carry the range fi follow th~ 
to the intersection of the curved red u!e~re acros~ 

NoTE. The lower range (15 to 25 me) · . 
RED. For this range, the RANGE SWITCH shso ~~stgnated 
in, and the chart reading should be carried to the u d 7~ PUsh~ 
higher range (90 to 125 me) is designated as r~l •ne. 'th "{ 
For thi~ range, the RANGE SWITCH should be pui1e Bl..Acl<\:~ 
the chart reading should be carried to the black line.ed out an~ 

( 6) Rotate the tuning-control knob unt'l 
black hairline on the scale cover glass is d .

1 th~ 
over the designated scale division. trectly 

(7) Vary the OUTPUT meter control 
until the meter pointer is on the red lin Iknob 
reading is obtained, inspect the fuses by e. f n<l 
. 1 f h f unscrew mg t 1em rom t e rant of the instrument If ' 
fuses are defective, replace them. · th~ 

( 8) Pull out the attenuator control t 
1 microvolt position. 0 t 1e 1, 

( 9) Connect the output plug to the re . 
trombone. cetver 

NoTE. l eads from ·the plug must not exc d 
4 

. 
length. ee •nches lQ 

GR(010)NCDonne~t a ground wire from the 
U term mal to the receiver chass · 

( 11) Set the sliding tube to the de sir:~· . 1 level: . stgna 

(12) Vary the .OUTPUT meter control knob 
unttl the meter pomter is on the red lirie. 

e. REPAIRING THE SIGNAL GENERATOR. (1) 



Fig11re 12. Meamrements Corporation r-f sig11al generator, 
model 78C. 

TL 31058 

31 



l;L 31060 

Figure 13. A1 easurel!l euts Corpo,-ation 1"-/ siguttl geuert~lor, 
model 78c, tlttemtato,- COI/tl"ol . 

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 offiser in charge must be obtained 
before any repairs are attempted. 

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

(a) Pull out the power supply plug from the 
proper source. 

(b) Place the instrument on its back. 
· (c) Remove the 12 screws around the edge of 
the panel. 

(d) 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: 

(a ) Place the panel face down on a bench. 
(b) Remove the bolt and washer which l1old 

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. 

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

f. S HEMATJ 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, 
ust~g a type 9002 tube (V3) . The output of the 
o ollator. 1s transformer-coupled by the amount 
of co.uplmg between the pr~mary and secondary 
of th1 transformer. The osc1llator is prate-modu
lated by the o~1tput . of 7C5 (V2) which forms 
part of the aud10 osc1llator and is contained in the 
generator. . . . 

(2) Au.dzo ~mllator. Tl:1s oscillator is of a 
resistance-capaotance type w1th two sets of fixed 
values which can be switched to allow o cillation 
at either of two frequencies. The output meter is 
connected to the secondary of the transformer 
which is coupled to the r-f ~scillator. This meter 
indicates the amount of gnd current flowing in 
the circuit. The plate voltage of the r-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 osctllator . 

( 3) Power Sttpply. The power supply for the 
signal generator is _of the full-wave re~ulated type. 
Included in the pnmary o.f the power trat~sformer 
is the filter network whtch prevents notse from 

affecting circuit operation. 

23. Ferris Microvolter, Model lSB 
ct. FuN TION. The microvolter g~net:ates an 

r-f signal which is used in signal-subst1tut10n tests 
and alignment of the receiver. 

b. RANGES. (1) 18 to 34 megacycles. 
(2) 32 to 60 megacycles. 
(3) 55 to 105 megacycles. 
( 4) 100 to 155 megacycles. 
c. LOCATION AND PURPOSE OF CONTROLS. 

(1) Switches (fig. 15). (a) 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. 

(c) 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 
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REFERENCE LEVEL 

INDICATOR 

R.f . v OLTAGE CONTROL 
SET METER AT I VOLT 
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O UTPUT MULTiPLIER 

Tl 30272 

Figure 1) . . Perris microvolter, rdodel 188. 

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

(b) 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. 

(c) 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. 

d. How TO UsE THE MICROVOL TER. ( 1) 
Plug the power cord into a 110-volt, 50-60-cycle 
power supply. 

(2) Turn the POWER switch ON and allow 
the unit to heat for a few minutes. 

(3) Turn the R.F. VOLTAGE control counter- 1 

clockwise as far as it will go. 
( 4) Note the indication on the ref.erence-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-

34 

wise, until the reference-level indicator meter 
reads 1 volt. 

(7) Tune the. gen~rat~r to the frequency de
sired. After tunmg, 1t w1ll be necessa.ry to reset 
the reference-level indicator to 1 volt, m 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 instru~ent are a 955, used in a 
Hartley oscillating system; a 76, used as a 400-
cycle oscillator to develop modulating voltage; a 
5Y3GT, used as a full-wave rectifier with a 1055A 
neon tube for B-voltage regulation; and a 95 5, 
connected as a diode rectifier for the r-f reference
level indicator. 



w 
U1 

r-------------- ------, 
. c-• 955 I l ~~-& : 

I::!]E I 
1 I -:- I 

:TI IT~_, I : , 
L ~ ____ j 

'-· --- --- r.~-·--
___ _j 

-
llli 

______ .J I 
I 
I 

R4 

L ____ -=-__ 

CONDE~RS RESISTORS RES'ISTORS Cl-25}1).1f RI-20Kfi Rii-43fi C2-VARIABLE R2-1000fi Rl2-500fi C3-300p.p.f R3-200fi RI3-35Kfi 
g~~~f R4-20Kfi RI4-20Kfi 

R5-3000fi RI5-10Kfi C6-o5,uf R6-5000fi Rl6-4000fi C7-.25,uf R7-100fi Rl7-2000fi C8-8}olf R8-100fi Ri&-270fi C9-. l,uf R9-100n Rl9-30fi 
RI0-200.0. R20-33fi 

R21-IOOO.O. 

------
' ' I w.;t 

LI-RFCHOKE 
L2-FILTER CHOKE 
L3-SLIOEWIRE 

Tl-AUOIO OSC. TRANSF. 
T2-POWER TRANF. 

SW-1 TOGGLE SWITQI 
SW~ TOGGLE SWITCH 
Ml-fiiETER . 

Figure 16. Ferris microt•olter, model 188, schematic. 

Rl6 

:-:- -~-L --; 
: ~Ln~~ · l 

L2 

L2 
I 
I 

_j 

'"1 
I 

w.l 
I I 
OFF 

ONl I 
I 
I 
I 
I 

I 
I 
I 

------- ___ J 
TL30262 



( 2) The attenuator system consists of two con
trols: a continuous! y 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 

ct. 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 a~1d sigr'lal .substituti?n to show what 
is taking place 111 a orcUlt. 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. 

c. 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 ets 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 
reproduction 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 f rm 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. !his el~ctrode 
has a high positive potential app l1ed to 1t. 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. T? .center 
the trace or to move it to any desired posttton on 
the creen, a d-e voltage is applied to tl:ese plates. 
This operation is performed by the bonzontal and 
vertical positioning controls. 

i. A frequency control adjusts the frequency of 
the sweep circuit, thus producing a trace O? the 
oscilloscope screen. If the sweep frequency ts .the 
same as that of the voltage applied to the verttcal 
deflection plates, one cycle wi ll be seen on the 
screen. Any sweep which is a submultiple of the 
applied voltage frequency will increase the nul-r;t
ber of cycles seen on the screen. For example, tf 
the sweep frequency is one half of the applied vol
tage frequency, tw cycles wi ll be ob erved 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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Fig11re 17. D11 M ont 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 tli'e tube very gent ly, paying particu
lar attention to the way he lays the tube down . 

25. Du Mont Oscilloscope, Type 224 
a. ~UNCTION. The DuMont oscilloscope, type 

224, 1s used to observe the waveforms in the va
rious components of Radio Sets SCR- 270-(*) 
and SCR-271-(*) . · 

b. LOCATION AND PURPOSE OF CONTROLS (fig. 
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) ( 1) At the top of the panel, and .on either 17 
· f tl e screen opening, are two sw1tches la-

~~:do D~FLECTION-PLATE CONNECTIO~S. 
These switches are set ~or ~he re of ope~~tl~n 
desired. If the signal 1s ~ su .C1ent 1~mdp Itu1 

e 

f ·al application the mput IS app Ie to t 1e 
or speo ' 1 · 1 T1 

D terminals directly below t 1Me 
1
sNwAitcL1Ses. . . 1e 

· l 1nust be set to the TER positiOn switc1es . . 
for this type of ope~atio?. ~hen the SI~nal ~s 

k nd amplificatiOn IS desired, the switch IS 
wea ' a . . d 1 . 1 set to the AMPLIFIER positiOn an t 1e termma s 
marked SIGNAL INPUT are used. 

oTE The controls and terminals on the. left side of the 
N · 1 are used for the vertical deflectiOn (Y) plates; 

front panel e' right side of the front panel are used for the 
those otn 1 t 1(X) deflection plates. 
bonzon a 

( 2) Directly below the screen opening are four 
controls labeled (from left to right) Y POSI
TION INTENSITY, FOCUS, and X POSI
TION: The Y POSITIO:t:J is used to set the ver-
. 1 osition of the baselme on the cathode-ray 

tlca P When this control is turned counterclockscreen. 
· t11e baseline can be moved down; when WISe, . 

turned clockwise, the baselme cat~ be moved .up. 
(3) The INTENSITY control Is used to adjust 

tl brilliance of the trace on the screen. Clock-
1·e e movement increases the brilliance. Counter
~~ckwise movement decreases the brilliance. The 

b ·11iance of the pattern or trace must not be 
n f . . 1 greater than _is ne~essary. I It IS too .gre~t, t_1e 

screen matenal will be burned and wtll require 
tube replacement, . 

( 4) The next control in line, labeled FOCUS, IS 

used to focus the electron beam. to form a fin,e spot. 
(5) The fourth control? labele~ X POSIT~<?N, 

also moves the trace, but m a honzontal position. 
Clockwise movement will adjust the trace to the 
right; counterclockwise movement will adjust the 
trace to the left. 

( 6) Below these controls is an~ther set of four 
controls, labeled (from left to nght), SYNCH. 
SELECTOR, SYNCH. SIGNAL, FREQ. RANGE, 
and FREQ. VERNIER . . The first of these, the 
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-cycl~ 
waveform. This voltage allows synchronizatio~1 
at 60 cycles, which can be used for audio-oscilla,_ 
tor calibration. No external connection is needeq 
but extra signal can be applied to .the terminal~ 

· marked 60 _,, SIGNAL, and GND. The extrem~ 
right position of this switch, labeled INT., is useq 
when synchronization with the waveform on th~ 
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 t~ 
observe any portion of the waveform. 

(8) The third control, FREQ. RANGE, ha~ 
eight switch positions and serves as a rough fre. 
quency selector. The frequency ranges are: 0; 
15; 60; 220; 900; 3,000; 10,000; and 30,000. Th~ 
first position, X SIGNAL INPUT, is used when it 
signal other than the internal sweep is to be used. 
The other positions of the switch set the sweet> 
generator into operation over the ranges indicated. 

(9) The fourth control, FREQ. VERNIER, is 
used to adjust the sweep to any frequency betwee~1 
the limits set by the range control. The rang\:! 
control is usually set for a range which will in. 
elude the frequency of the waveform being ob. 
served. The vernier control is then adjusted until 
the waveform is stationary on the screen. 

(10) Directly below the SYNCH. SIGNAl 
and FREQ. RANGE controls are the Y GAll:\) 
control and the X GAIN control. These controls 
are u~ed to vary_ the amount of amplification of 
the signals applied to their respective terminals 
(the X SIGNAL INPUT terminals and the Y 
SIGNAL INPUT terminals). 

( 11) An ATTENUATION control is locate~ 
below the Y SIGNAL INPUT terminals. This 
control is a three-position switch which operates i11 
conjunction with the Y GAIN control. The three 
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 s1de of the panel and below 
the X SIGNAL INPUT terminals is located an 
ATTENUATION toggle switch of two positions 
marked 10: 1 and 1: 1. These serve the horizontal
defl~ction input .terminals in the same way as the 
¥-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 
throV.:n 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. 

c. How To SET UP THE OsciLLOscoPE. 
Catttion': 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 up. 

( 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 TO 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 position. 

( 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 Y 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 Y 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. 

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

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

e. FREQUENCY-COMPARISON TEST. If a fre
guency-comparison test is to be used, such as a test 
of the oscillator freguency 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 foT the tubes to 
warm up. 

(3) Turn theY 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 
in the X SIGNAL INPUT position (fully coun
terclockwise) . 

( 8) Connect a pair of test leads with a Plug 
PL-55 at one end to the Y SIGNAL INPUT 
terminals. 
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( 9) Insert the plug in to the jack marked 
KEYER on the oscilloscope component. 

(10) Connect a pair of test leads between the 
5,000-ohm terminals of an audio-freguency signal 
generator and the X SIGNAL INPUT terminals 
of the test o~cilloscope. 
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( 11) Turn tlje SEN. control on the oscillo
scope coniponent 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. c, 

above). · 
(b) Adjust the frequency to approximately 621 

cycles. 
(c) 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 th~ 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 cont1'0l cifcuits. V1, V2, 
V3, and V4 form the amplifier circuit of the 
Y-axis signal. Vl , a type 6J5 tube is cathode
coupled to the amplifi er V2, a type 6AC7 tube. 
V2 feeds V3, a 6AG7 amplifier-output tube which 
has a common cathode circnit with V 4, another 
6AG7 type tube. This cathode circuit forms a 
phase convertel.' . . · 

(a) . Since the grid of V 4 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 horizontal deflectio_n plates receive 
their op~rating voltages from the horizontal-out
put amplifier V8 and V9, both type 6SG7 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. 

(c) V6, 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) Powe1' 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 (Vl2) , and a type 6SJ7 
tube (V1 3) , which supplies regulated 200-volt de. 
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. SWITCHES AND CoNTROLS (fig. 19). (1) 
The controls and switches of the RCA No. 155A 
oscilloscope are arrang~d 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 colwnns. 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 mark~d 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 tirv-e 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 60-cycle sine wave 
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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TO SHARPEN TRACE 

Fig11re 19. RCA oscilloscope, No. 155A. 

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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deflection plates through a blocking capacitor in 
the high side. 

c. How To 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 To UsE THE OsCILLoscoPE. ( 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 INT position. 

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

( 6) Apply free test lead to the poii1t 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 
contro l 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) Read just FOCUS and INTENSITY con
trols to give a sharp tr~ce. 

e. SCHEMATIC ANALYSIS. Figure 20 shows the 
· schematic diagram of the RCA 15 5A test 

oscilloscope. This diagram is to be used only 
wher: the officer in charge permits emergency 
repaus 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 Vl, as a half-wave high-voltage r~
fier. The_ high-voltage supply furnishes po\ver 
for operation of the cathode-ray tube. 

(2) Both horizontal and vertical amplificat· !l 
circuits use 6C6 tubes for gain control (V 4 ,to d 
V5). ""11 

. (3) V3 , an 884 gaseous triode, furnish es u,e 
t11ne base or sweep voltage for the oscillosc(J 
It is possible to vary the time base by changing pe. 

. f b . . u,e sett111g o t e vanable resistance R-8. 

27. Checking Oscilloscope Sensitivity 
ct. It is occasionally desirable to test the se · 

· · f 1 · tlsJ-tlVlty o t 1e test osolloscope in order to deterny 
wh~ther the vertical amplifier is working prope toe 
This may be done by applying a known auJ~1~ 
frequency voltage from the test osci llator to 10 

VERTICAL AMPLIFIER terminals of the tbe 
scope in order to obtain a l-inch peak-to- tes~ 
image .. . The VERTICAL_ GAIN setting ol~~e 
scope IS then compared w1th the calibrat'o 1 

1 · fi 1 n cr\art 
s 1own 111 gure 21. This chart applies in gen~ 

1 to the Du Mont model 224 and the RCA tll 
15 5A as found in Test Set RC-70 If I.t . nflCldel 

G · . IS 0\.tt d 
that the_ AIN settmg of the oscilloscope and 1 

known 111put-voltage readings fall appro · the 
on the curve, the vertical amplifier and ~mately 
ciated circuits may be assumed to be workin; a~ o
erly. On the other hand, if it is found th ~top
gain of the test scope must be turned far in a _ tbe 
of that indicated ?~1 _the calibration chart, ae~ess 
ciency of the sensitlVlty of the scope is indic eli
Or, putting this differently, after first settin;t:d. 
test scope VERTICAL GAIN control at some he 
venient setting, if the signal voltage from the C~n
osci llat?r is. greatly ir: excess of that indicated bt 
the cal!bratwn chart 111 order to produce a 1-i Y 

k k . l d f . . tlch pea -.to-pea . signa , ~ e ec:t e~1sts 111 the verti 
1 amplifi er or 1ts assooated crtcwt. ca 

b. The same principle is utilized if it is de · . d 
. 1 . d f . lte to determme t 1e magmtu e o a s1gnal voltag . 

. 1 "11 e rn the receiver or t 1e oso osco~e components. It is 
assumed that the test scope 1s working prope 

1 
The unknown signal is fed into the VERTic~£ 
AMPLIFIER terminals, and the VERTICAL 
GAIN control of the test scope is adjusted to b
tain a l-i1:ch peak-to-peak pattern on the scre~o. 
The magmtucle of the unknown signal voltage 01 y 
then be read directly from the chart. It should ~e 
understood t.hat this calibration holds good only 
over the audio-frequency band and also that these 
measurements may vary by 10 or 15 percent. 
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Section VII. SPECIAL TEST EQUIPMENT 

28. Test Unit 1-99 
a. DESCRIPTION. Test Unit I-99 is a heavy iron 

box containing a Htf capacitor and several high
wattage resistors. The test box is used to step 
down the high voltage, when making a check on 
the wav.eform 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. UsE OF TEST UNIT I-99. (1) Shut-down 
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 
I- 99 to a good ground on keying unit. If a gobd 
ground is not made, the test unit and all asso
ciated equipment is at a high potential above 
gfound 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 cord 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 
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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 .t~ gr?und. This is to remove any charge 
remammg m the output capacitor. 

29. Resistor Unit RS-280 

Resistor Unit RS-280 is a 500-ohm, 20-watt, wire
wound resistor, whi~h. is used when measuring the 
amount of synchromzmg voltage delivered by the 
oscilloscope component. It is used to simulate 
the load of the keyer white 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. ~nalyzer I-153-A is 
also connected a~ross the res1~tor. Approximately 
36 volts alternatmg current 1s normal output. 

30. Resistor Panel BD-1 09 . 
Resistor Panel BD-~09 i.s a. 200,000-ohm poten
tiometer equipped w1th bmd!ng posts. ~hen the 
receiver is being tested or al1gned on a test bench, 
Resistor Panel BD- 109 is used as a sensitivity con
trol, as the regular control is a part of the oscillo
scope component. 

31. Test Set 1-149-A (fig. 22) 
a. 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-e mKroammeter. 

b. INSTALLATION AND OPERATION. (1) In
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 pe parallel to the dipoles of the antenna. 

( 4) The sensitivity switch should be set at the 
least s<;nsitive 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 
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Figure 22. Functio1zal diagram showing 11se 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 
5o in azimuth. 

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

32. Test Set 1-148-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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FigMe 23 . Test Set l - 148- A, standi~tg-we~ve indicato1'. 

to the frequency of the transmission line, and 
capacitively coupled to the transmission line. 

NoTE. This tes t set should n0t be used on resonant trans
mission lines, because the high r-f voltages present on a resonant 
ltne 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. 

c. 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. 

48 

(
2

) Adjust the . thumbscrew to obtain a con

venient meter readmg. 
(
3

) Adj_ust the tuning knob for a maximum 

meter readmg. . . 
Cct.ution _. Do not permit the meter pomter to 

go off scale. b 
( 4) SLowly slide th~ pro e alan~ the trans-

. . 11·ne until the pomt where maxtmum meter· mtSS1011 . . d 
reading obtain.able ts determme . Record the 
maximW11 readmg. . 

N oTE. It may be necessary to adjust the · thumbscrew again 
t the pointer from movtng off scale. 

to preven 

( 5) Move the it~st~ument. do":'n tl:e line until 
the position of . mmtmum readmg lS obtained. 
Record this readmg. . 

( 6) Maxin:u~ rea~m~ re~re~ents maximttrn 
. f voltage· mmtmum readmg represents mint· r- · ' . f 1 . . murn 
r-f voltag~. The ra~to o t 1e 1:rununum to the 
maximum reading~ , m percent~ IS defined as the 
tanding-wave ratiO. A standing-wave ratio b 

s 60 percent and 100 percent is con .d e-
tween St ered 
satisfactory. . 

d MEASURING TRAN.SMISSION-LINE BAL 

)
,. Measure the standmg-wa~e . ratio and ~~ E. 

( 1 . t of maximum and mmtmutn r-f v l ate 
the pam s · o tan 

1 01
1ductor of the tw'o-wue parallel 1. oe 

on eac1 c . . 1. . b tn.e 

(
2) If the transmtsswn me t.s . alanced, th. 

atl·os should be wrthm 10 p ~ 
d · 1g-wave r . erce 

stan 11 1 and the maxrmum and mini 111:: 
f each otJer, d . h. lllll.fh. o . t should correspon wrt tn 2 incl... .• .._ 

voltage pom s <te 
of each other. 

33. Test Cord CD-666 
Test Cord CD- 666 is a ~wisted-pair, rubber-covereq 
cable, 15 feet long, wrth Hubbell plugs _on each_ 
end. One end is used to connect to the osctlloscop~ 
component, the o_ther end to an a-c outlet whet:\ 
the oscilloscope 1s out on the table for test 

d 
. 0~ 

repair. It is al~o _use to transmtt power to th~ 
receiver when 1t ~s on the bench for testing 0~ 
alignment. 

34. Test Cord CD-627 

Test Cord CD-627 is a single cond~tctor, shielded 
and rubber-covered, 10 feet long wtth a Plug PL-
55 at one end and two spade lugs at the other end 
This cord is used to connect the jackets on th~ 
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-71 0 
Tt>·;t Cable CD-710 is four-strand, rubber-covered 
caf-.le, 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 wav~ 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 a 
wooden stick about 30 inches long. Shellac the 
stick to keep out moisture. Cut an 8-inch .lengt? 
of metal rod, not less than %-inch outside di
ameter. Dipole tubing is preferable. Drill a ~1ole 
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 s~tck by 
winding two layers of friction tape around It. . 

c. When shorting a capacitor, lay the tubmg 
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 I. 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 
c?anged. If_ the set is in normal operating condi
tiOn, the untt should be on the air when the final 
step of the start ~eque~ce has been completed. 

b. Each step 111 'thts 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 h_eard as. in the case of panel lamps, meter 
read111gs, swttches, relays, etc. In some cases the 
n~sult of an a~tion cannot be checked by imme~liate 
vtsual or audtble 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. 

c. To simplify t~ouble ~hooting, each step in 
the start procedure 1s descnbed on the basis of the 
actior: taken and the normal visual, audible, and 
elec~ncal results of the action. In each 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 ltght 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 serious damage to 
the set. · 

40. Procedure 

The following preliminary starting adjustments 
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are to be made before starting the radio set foJ: 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. 

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

NoTE. On fixed stations, entrance switch on Power Panel 
BD-99 in OFF position. 

b. COMPONENTS. (1) K eyer ttnit. (a) 
CIRCUIT BREAKER to OFF position. 

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

(c) KEYING SUPPLY VOLTAGE CO~
TROL completely counterclockwise to zero posl
tion. 

(d) .BIAS VOLTAGE CONTROL completely 
clockwise to maximum position. 

(e) PULSE WIDTH control fully counter-
clockwise (narrow pulse) . 

(f) SYNCHRONIZATIO~ SELECTOR 
switch set to the center pos1t10n (EXTernal 

SINE) . . . . . 
(2) Receiver. Toggle sw1tch 111 OFF pos1t10n. 
(3) Oscilloscope. All four controls fully 

counterclockwise. 
( 4) · Transmitter. (a) A-c power switch in 

OFF position. 
(b) Filament voltage c~ntrol in zero position 

(completely counterclockw1se). 
( 5) Rectifier. (a) Control lock and key 

switch in OFF position (key remove~). . 
. (b) MAIN LINE circuit breaker 111 OFF posl

tion. 
(c) OUTPUT VOLTAGE CONTROL com

pletely counterclockwise. 
(d) FILAMENT VOLTAGE CONTROL 

completely counterclockwise. 
( 6) Antenna position control. (a) RATE 

CONTROL rheostat at zero. 
(b) Selector switch in the ANTENNA 1 posi-



tion (on units using Control Unit BC-1012-A). 
(c) RATE CONTROL Switch SW-197 in the 

HAND position. 
(d) AUTOMATIC SWEEP Switch SW-184 

in the OFF position. 
(e) 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. 
(b) 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. 

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

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

(e) Oil level in crank case should not be over 
Y2 inch below full mark. 

(f) Fill grease cup on water pump with hard 
grease and screw until back pressure is felt. 

(g) 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. 

(c) Valves must be open (turned counterclock
wise). 

c. ANTENNA SYSTEM. ( 1) Ground connec
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. 
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CONNECTIONS 

Tl;ll513 

Figm'e 24. Le Uoi g(/soline engine . 

.. 
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Section II. START-STOP PROCEDURE 

STEP 1. 

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. 

a. AcTION. (1) .Open valve to gasoline tank. 
( 2) Tum ignition on. Move the throttle lever 

down about 14 inch to the start position. 

(3) Pull out choke. If 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 thwttle. When the engine is running 
smoothly, bring throttle down to RUN position. 

Figure 25 . Power panel of Power Unit PE-74, 
showing contm /s. 
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b. NORMAL RESULTS OF ACTION. (1) Visi-
ble. (a) Engine fan turning. 

(b) Generator armature turning. 
(c) Instrument-panel meters indicating. 
(2) Audible. Engine noise. 
( 3) Electt'ical. The generator is supplying 

power to the panel. 

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

Caution: The field rheostat must be in the full 
counterclockwise position. 

a. ACTION. ( 1) Adju.rt phct.re voltages. Set 

Fig111·e 26. Power Ptmel 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 breaket' On. Throw the circuit 
breaker on the generator power panel to the ON 
position. 

b. NoRMAL RESULTS OF ACTION. (1) Attdi-
ble. Circuit breaker is heard closing. 

( 2) Electrical. Power is supplied to: 
(a) The entrance switch in the operating van. 
(b) The main-line circuit breaker on the rec-

tifier unit. 
(c) The ceiling light ,switches. 

NoTE. In fixed sta tions, power is supplied to the rnain 
power switch on Panel BD-99 or BD-111 (fig. 26 ) . 

STEP 3. 

43. Throw Operqting 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 main power switch on 
Panel BD-99 or BD-111. 

b. NoRMAL .RESULTS oF AcTION. (1) Visi
ble. (a) White lamp 43-4 on the keying unit, 
labeled HEATER ON, lights. 

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

( 2) Audible. Entrance switch is heard closing. 
( 3) Elect1·ica~ (fig. 27 ) . (a ) Heating elements 

32- 1 and 32:-2 m the keyer are energ ized. 
(b) Heatmg elements 5-1 and 5- 2 in the trans

mitter are energized when the individual switches 
at their sockets are closed. 

(c) The heating element 15- 1 in the oscillo
scope is energized. 

(d) The heating element 25-1 in the receiver 
is energized. 

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

(f) .In ~xed stations, power is supplied to the 
mam orcmt breaker on Rectifi er RA- 60- A. 
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44. Throw Transmitter Main Power Switch 
On (fig. 28) 

a. AcTioN. Throw transmitter circuit breaker 
12, labeled MAIN POWER SWITCH, to the ON 
position. 

b. NoRMAL RESULTS oF AcTION. (1) V isi-

, TEMPERATURE 
INDICATOR 

'HIGH PRESSURE 
. CONTROL 

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

(b) Light 5-1 back of the water flow indicator 
on the water cooler lights . 

( c) Panel light 5-2 on the water cooler l~hts. 
(d) Red jewel light 1 above the high pres

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 
of the unit. 

WATER LEVEL 
INDICATOR 

WATER PRESSURE 
INDICATOR 

WATERFLOW 
INDICATOR 

TL-31805 
I ' 
I 

_) 

Figure 29. W ater Cooler RU-4-A , sbowi11g controls. 
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( 2) Audible. (a) Relay 7 can be heard clos
ing. 

(b) Blower and exhaust fans 19, 20, and 21 
can be heard. 

( 3) Electrical. (a) The circuit to. heating. el~
ments 5-1 and 5-2 in the transmttter umt ts 
opened. · 

(b) Power is supplied to the water cooler. 
(c) Relay 7 is energized. Heater contacts are 

open. 

a 
45. Press Starting Button On Low Pressure

trol 6 in Water Cooler (fig. 29) 
a. AcTION. Press the button on the top of the 

low pressuretrol switch 6. 
b. METER READINGS. (1) Pres.sure gauge. Ap

proximately 8 pounds. 
(2) Generator power panel. Line voltage: 

phase 1, phase 2, and phase 3: 118 volts ( ± 2 
volts). 

c. NoRMAL RESULTS OF AcTION. (1) Visi
ble. (a) Red jewel light 2 above the lower pres-
suretrol switch glows. . .. 

(b) 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. 

(b) Power is applied to filament switch 13 on 
the transmitter unit through the closed contact of 
relay 9. 

I STEP 6. I 
46. Press Transmitter Filament Button 13 On 

Caution: The filament control rriust be in the 
full counterclockwise position. 

a. 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. 
-(b) The circuit to the filament autotransfon'ner 

18 is closed through contacts of relay 8. 
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a 
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. 

Figure 30. Oscilloscope BC-403-C, showh1g co11trols. 



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

NOTE. In locations where temperature ranges are from -10° 
to 40°, take from 20 to 3o minutes total time be'tween :zero and 
170 amperes. In ·. tropical locations, the total tiine 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 cutunt. Phase 3: 20 amperes. 
c. NORMAL RESULTS OF ACTION. (1) Visi

ble. (a) 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, b above. 
(2) Audible. When the transmitter filament 

current reaches a value of approximately 150 am
peres, relay 10 in the transmitter is heard closing. 

( 3) Electrical. (a) Power is applied to the 
filaments of the transmitter tubes. 
. ( b f Transmitter relay 10 and keyer relay 48 
are energized. Relay contacts are now closed. 

I STEP 8. I 
48. Turn Oscilloscope Power Switch 60-1 On 

(fig. 30) 
a. AcTION. Turn the control 51-1 labeled 

SEN. clockw;ise. until the power switch snaps on. 

NoTB. 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. 

b. NoRMAL RESULTS OF AqioN. (1) Visi
ble. Dial light 58-1 on the range indicator will 
glow. 

(2) Audible. (a) Within about 30 seconds 
after the power switch 60-1 is closed, the thermal 
time-delay relay 54 is heard closing. 

(b) After ~he time-delay relay closes, b~ower 
motor 55-1 wtll be heard operatmg. · 

( 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. 

(c) Power is applied to the therm'al unit of 
relay 54-1. · 

(d) 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 supp,lied to 
the blower motor. 

EJ 
49. Adiust Oscilloscope Intensity Control 21 

a. 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. 

I STEP 10. 1 
50. Adiust Oscilloscope Vertical Positioning 

Control 52-1 
a. AcTION. Turn control 52-1, labeled VERT. 

POS., counterclockwise to set the baselin,e in the 
center of the screen. 

b. NORMAL RESULTS OF ACTION. (1) Vis
ible. 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 tube. 

I STEP 11 I 

· 51. Adiust Oscilloscope Focus Control 52-2 
a. ACTION. Adjust control 52-2, labeled 

FOCUS, until a clear-cut baseline is obtained. 
b. 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. 

I STEP 121 

52. Readiust Oscillator Intensity Control 21 
a. AcTION. Readjust intensity control 21 
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Figure 31 . K eyer BC-758-A, sbowing controls. 

(Step 10) to obtain proper brilliance for the 
trace. 

b. METER READINGS ON GENERATOR POWER 
PANEL. ( 1) Line voltctge. Phase 1, 2, and 3: 
118 volts ( + 2 volts) . 

( 2) Line current. Phase 1: zero; phase 2: 5 · 
amperes; phase 3: 20 amperes. 
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53. Press Keyer Main Power Switch 51-1 On 
(fig. 31) 

a. AcTION. Press the black button labeled 
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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) Audible. 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. 

(c) Keyer relay 49 is energized. Relay con
tacts are now open. 

(d) Keyer relay 46 is energized. Relay con-
tacts are now closed. , 

54. Throw Keyer Circuit Breaker 54 On 
a. ACTION. Throw the switch labeled CIR

CUIT BREAKER 54 to the ON position. 
b. NoRMAL RESULTS OF A~TION. (1) Vis

ible. (a) Green light 43-1, labeled MAIN 
POWER ON, glows. 

(b) Blue light ~3-5, labeled BLO~ER,. w~ll 
glow if toggle sw1tch 52 below the light 1s 111 

the ON position. 
(2) Audible. (a) Blower motor 41.is heard. 
(b) Within about 30 seconds, the tlme-delay 

relay 45 is heard. . 
(3) Electrical (fig. 33.) (a) Power 1s sup

plied to the low-voltage power supply transformer 
61. 

(b) Power is supplied to the filament trans-
formers 60-J., ·60-2, and 60-3 for the high
voltage power supply. 

(c) Power is supplied to the filament trans
formers 58 and 59 for the 405TH tubes. 

(d) Time relay 45 is energized. Relay contact 
is now closed. 

I STEP 15., 

55. Press Keyer High Voltage Switch 51-2 On 
Caution: Keyer· keying-supply voltage control 

must be in extreme counterclockwise position. 
Keyer BIAS VOLTAGE control must be in ex-
treme clockwise position. . 

a. AcTION. Press the black button labeled 
START on the HIGH VOLTAGE switch 51-2. 

b. 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) ElecHical (fig. 34). (a) Power is sup

plied to autotransformer 63. 
(b) The rectifier interlock is closed. 
(c) Relay 47 is energized. Relay contacts are 

now closed. 

I STEP 16.1. 
56. Adjust Keying Supply Voltage Control 63 

a. ACTION. Turn the control labeled KEY
ING SUPPLY VOLTAGE CONTROL (63) 
slowly clockwise until voltmeter 44-2, 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 V oft

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

(b) 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. 

(b) From the rectifier filter, the rectified high 
voltage is applied to the 450TH tubes, voltmeters. 
and output circuit to the transmitter oscillator 
grir.ls. 

STEP n.j 
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 M~IN LINE, on the rectifier unit, to 
the ON position. · 

b. METER READING . . Rectifier line voltmeter 
33: 118 volts ( ± 2 volts). 
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c. NORMAL RESULTS OF ACTION. (1) Visible. 
(a) Green light 17, labeled LINE VOLTAGE 
ON, will light. 

(b) Amber light 16, labeled HIGH VOLT
AGE OFF, will light. , 

(c) Panel lamps 13-1, 13-2, and 13-3 will 
light when the panel lamp switches 19-1 and 19-2 
are closed. 

(d) Meter readings, b above. 
. (2) Audible. Circuit breaker 38 is heard clos
mg. 

( 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 
sho~ld be in the OFF position when set is in op
eration. 

I STEP 18.1 

58. Turn Rectifier Control Lock 18 On 

a. ACTION. Insert the key in the lock labeled 
CONTROL LOCK (18), and turn clockwise. 

b. NORMAL RESULTS OF ACTION, ELECTRICAL. 
( 1) An interlock circuit within the rectifier is 
completed. 

(2) Power is supplied to control switch 22. 

[STEP 191 

59· Press Rectifier Control Switch 22 On 

Caution: The controls labeled OUTPUT 
VOLTAGE . CONTROL (27) and FILAMENT 
VOLTAGE CONTROL (8) must be in the full 
counterclockwise position. 

NoTE. Depending on the setting of the switch 24 labeled 
CONTROL SELECTOR, in the back of the rectifier 'the start 
~utton /an be pressed at either of two positions. If the selector 
JS set or LOCAL, th~ button can be pressed on the rectifier 
panel. If the selector IS set for REMOTE the button must be 
pressed at the operator's position. ' 

a. ACTION. Press the button labeled START 
on the rectifier control switch 22. 

b. NoRMAL RESULTs OF AcTION. (1) Vis
ible. (a ) When operating on ·REMOTE the 
red light above the start-stop switch on the r~mote 
control box will glow. 
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(b) Amber light 16, labeled HIGH VOL 1'
AGE OFF, on the rectifier will stop glowing. 

(c) Red light 15, labeled HIGH VOLTAGE 
ON, on the rectifier will glow. 

(d) Hour meter 32, labeled FILAMEN'l' 
HOURS, will begin operating. 

(2) Audible. (a) Relay 36 will be heard. 
(b) Blower motor 39 can be heard. 
( 3) Electrical. (a) The ground across tb~ 

high-voltage output is removed through open coo, 
tacts at the main contactor 36. 

(b) Power is supplied to filament voltage coo, 
trol 3. 

(c) Power is supplied to autotransformer 27 
which controls the applied voltage to transformet 
25. 

I STEP 20.1 

60. Adjust .Rectifier Filament Voltage Corh 
trol 8 

a. ACTION. Turn control 8, labeled FILA
MENT VOLTAGE CONTROL, slowly clockwis~ 
until pointer on filament voltage meter 32 is :it 
the red mark. 

b. METER READINGS. (1) Rectifie1'. (a) Fil-
ament Voltage. Pointer at red line. 

(b) Rectifier Line Voltage. 118 volts ( ± ~ 
volts). 

(c) Rectifier Line Current. 12 amperes. 
( 2) GeneratM power panel. (a) Line Volt

age. Phase 1, phase 2, and phase 3: 118 volt 
(+ 2 volts). 

(b) Line Current. Phase 1: 12 amperes; phase 
2 and phase 3: 20 amperes. 

c. NORMAL REsULTS OF ACTION. (1) Vis
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. 

STEP 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 15,00::> 

volts. 
Caution: Wait 2 minufes before starting the next 

step. 
b. METER READINGS. (1) D-e output volt

mete1'. 15,000 volts. 
(2) Rectifie1' line CU1'1"ent. 18 amperes. 
(3) Line voltage. Phase 1, phase 2, and phase 

3: 118 volts ( ± 2 volts). 
(4) Line CU1"1'ent. Phase 1: 18 amperes; phase 

2 and phase 3: 20 amperes. 
c. NoRMAL RESULTS OF AcTION. (1) Visi

ble. Meter readings, b above. 
( 2) Ele.ct1'ical. As the control is turned, the 

output voltage from autotransformer 27 is ap
plied to high-volta$'e transformer 25. The sec~nd
ary output is apphed to the plates of the recttfier 
tubes. · 

I STEP 22.1 · 

62. Adjust Keyer Bias Control 39 
Catttion: 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. 

a. AcTION. 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) T1'ansmitte1" plate 
millia1nmete1'. 165-200 milliamperes. 

(2) Keye1" supply voltage. 5,QOO volts. 

c. NoRMAL RESULTS OF ACTION. (1) Visi
ble. (a) Meter readings, b above. 

(b) Spark gap on transmission line operating. 
(2) Audible. A steady 621-cycle note is heard 

from the transmitter and keyer. 
( 3) Elect1"ical. 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. 

I STEP23. , 

63. Throw Receiver Toggle Switch 27-1 On 
Caution: Never turn on the receiver if the spark 

gap 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. 

a. 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) Audible. Receiver switch 27-1 is heard 
closing. . . 

(3) Electrical. (a) The circuit to heating ele
ment 25-1 is opened. ' 

(b.) Power is supplied to the receiver unit. 

64. Start Antenna Position Control 
MC-298-A or MC-298-B 

a. ACTION. (3) Keye1" ·bias mete1". Approximately 3,800 
volts. 

( 4) Rectifi e1' output ctt1-rent meter. 165-200 
milliamperes. 

' . ~OTE. Examine the center control unit to determine whether 
Jt J~ Control Unit BC-1012-A or BC- 1012-B. If it is Control 
UnJt BC-1012-A, only the right-hand control can be operated. 

( 5) Rectifie1" high voltage. 
( 6) Rectifie1' line curm1t. 

15,000 volts. 
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. 
(a) Line Voltage. Phases 1, 2, and 3: 118 

volts ( + 2 volts). . 
(b) Line Current. Phase 1: approxtmately 50 

amperes; phases 2 and 3: 20 amperes. 

Place toggle Switch SW-194 (labeled TOWER 
NO. 1) to the ON position (fig. 36). 

b. NORMAL RESULTS OF ACTIOJ:.f. (1) Visi
ble. (a) Dial lamps will light if toggle switch 
labeled D~AL LIC?HT is in the ON position. 

(b) Azu~uth dtals will rotate slightly. 
(2) Audzble. Induction motor of Motor Gen

erator MG-2 ~ is heard starting. 
(3) Electrzcal. (a) Switch SW-192-A is 

actuated. 
(b) Power is applied to the right-hand control 

untt, .m.otor g:nerator, synchroties, gyromotor, and 
remammg swttches. 
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CONTROL UNIT BC-IOII-A _.iOSCILLOSCOPE BC-403-C 
(SPARE) CONTROL UNIT BC""IOII-A 

CONTROL UNIT BC-1012-A 

Figure 3.6. Operating jJosit ion, showing controls. 

c. 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.) I 

d. 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. 

(b) Synchro-generator begins rotation and elec
trically transmits its angular variation to the syn
chro-differential generator in the gyrost!J.t. 
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(c) The Silverstat Leaves are closed, shunting 
out resistance in one Leg of the Wheatstone bridge 
and unbalancing the bridge. Current then flows 
through the field of the d-e 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-e generator and the speed of the drive motor. 

(d) 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. 



( e) 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
cl1to-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. 

Catttion: 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. NoRMAL RESULT OF AcTION. Power is 
available for operation of ratchet solenoid revers
ing switch. 

g. AcTION. If manual control of the antenna 
is desired , throw toggle Switch SW- 194 to 
MANUAL position. 

b. NORMAL RESULTS OF At TION. (1) Visi
ble. Red i!1dicator lamp alongside toggle switch 
will go 0ff. 

( 2) Electrical. · Power .is . remo:ed . from the 
rate control motor and assooated cucutts. Rota
tion of antenna is controlled only by manual oper
ation of the hand position control on the vernier 
dial. 

i. METER READINGS, GENERATOR POWER 
PANEL. ( 1) Line voltage. Phases 1, 2, and 3: 
118 volts ( + 2 volts). 

N oTE The line voltage of phase ,1 will be slightly lower 
than th; t of phase 2 and phase 3 beca~se of . t~e u.nbalanced 
current load caused by the rectifier . Th1 s cond JtJon JS normal. 

( 2) Line ctt1'rent. · Phase 1 should be approxi
mately 55 amperes; phase 2 and phase 3 should be 
approximately 25 amperes each. 

I STEP 25. , 

65. Adjustments Req~ired in Later Models of 
Antenna Control System 

a. 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 R.IGHT 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 Unif 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 At:IMUTH 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. 

N oTE. The operation, indexing, lubrication, and replace
ment of Control Unit BC-1011- B is the same as that of 
Col?tro l Unit BC- 1011- A. The ·right toggle switch on Contr<? l 
U~1t BC- 1012- B (located underneath the operating table ) 1s 
stdl .used as the maw on-off switch for the complete antenna 
posJtJon control system. H owever, the left toggle swi tch is no 
longer needed to sw1tch from the control unit in use to the spare 
control unit. This switching operation is performed . as follows 
(assume that 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. 

(b) Throw the CONTROL SYSTEM switch 
on the unit at the right to STOP position. 

(c) Throw the CONTROL SYSTEM switch 
on the unit at the left to OPERATE position . 

(d) Throw the CONTROL SYSTEM switch 
on the unit at the right to TRANSFER position. 

(e) The unit at the left is now connected for 
use and the unit at the right is inoperative. 

Catttion: Never place the CONTROL SYSTEM 
switch on both units in the OPERATE position 
at the same time. . 

c. Antenna Control MC-391-A has been incor-
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Fig11re 37. Co111rol U11it BC-1011 -A. 

porated on later models of Radio Set SCR-270-
( *) in order to provide a constant rotation speed 
of 5 revolutions per minute for use with a plan 
position indicator (PPI) oscilloscope. To rotate 
the antenna at this speed, the following procedure 
is used: 
· (1) Place the PPI-DIR Switch SW-213 (on the 
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l~~t leg of the operating table) 111 the PPI po- • 
SltlOn. 

( 2) Check to see that the interlock switch on 
the magnetic clutch used with Antenna Position 
Control MC-298-A is closed. The interlock switch 
on the magnetic clutch used with Control MC-
391-A must be in its operating position. 



' 

TL30001 

CONTROL UNIT BC-1011-B 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 s~itch SW-~1 3 in the DIR 
position. The followmg operatwns .should take 
place in the order named: 

(a) Time-delay relay SW-205 closes after a 
1 O-second interval. 

(b) When time-delay rtlay SW-205 closes, 

power is supplied to relay SW-211 which operates 
the magnetic clutch M-342 through switch 
breaker SW-2 12. 

(c) In order to bring the clutd1 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 
a. 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 RECEIVER CoNTROL OFF. Throw 
the toggle switch labeled POWER to the OFF 
position. 

c. SET KEYER BIAS CoNTROL ON FuLL. 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 '"'~e control labeled FILAMENT 
VOLTAGE CONTROL slowly counterclockwise 
until completely off. 

f. PREss RECTIFIER 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 d and e before the rectifier is shut 
down. 

g. TuRN RECTIFIER CoNTROL LocK OFF. 
Turn the key in the lock labeled . CONTROL 
LOCK counterclockwise. 

h. TURN OSCILLOSCOPE INTENSITY CONTROL 
CoMPLETELY CouNTERCLOCKWISE. 

i. TuRN OsciLLOscoPE PowER 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 HIGH VoLTAGE SwiTCH OFF. 
Press the red button labeled STOP on the HIGH 
VOLTAGE switch. 

l. THROW KEYER CIRCUIT BREAKER OFF. 
Throw the switch labeled CIRCUIT BREAKER 
to the OFF position. 

m. PRESS 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 T(:) 
MINIMUM PosiTION. Decrease the filament cur, 
rent very slowly at a constant speed between step~ 
by turning the filament cu'rrent control on th~;:~ 
front of the transmitter. 

NoTE. In locations where temperature ranges are below 3ZI:> 
.F, take 20 minutes total time between 170 to 0 amperes. 11;)_ 
tropical locations, the total time necessary is about 10 minutes, 

( 1) Decrease the current in 10-ampere step 
with 15-second intervals between steps until th~;:~ 
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 counter, 

clockwise position. 
Caution: The transmitter must be shut doWt( 

slowly. This permits the transmitter tubes to cool 
slowly. If the filament voltage is suddenly re, 
moved, the tubes may be seriously damaged. 

O. PRESS TRANSMITTER FILAMENT SWITC!l 
OFF. Press the red button marked STOP on th~ 
filament switch. 

p. THROW TRANSMITTER CIRCUIT BREAK£!\ 
OFF. Throw the transmitter circuit breaket 
labeled A. C. POWER to the OFF position. 

q. THROW OPERATING VAN ENTRANCE SWITC!l 
OFF. Throw the operating van entrance switch 
to the OFF position. This switch is located Ol) 

the end wall of the operating van over the plotting 
table. 

1' . THROW RECTIFIER MAIN LINE CIRCUit 
BREAKER OFF. Throw the circuit breaker labelecl. 
MAIN LINE on the rectifier unit to the OFF po
sition. 

S. THROW GENERATOR POWER PANEL CIRCUI'l' 
BREAKER OFF. Throw the circuit breaker on the 
generator power panel to the OFF position. 

t. SToP PoWER UNIT, PE-74. (1) Move 
throttle lever to 1,4 inch from STOP position. 

( 2) Allow the engine to idle for about 1 min
ute. 

( 3) Set throttle on magneto microswitch 
(STOP position). 

( 4) Close valve to fuel tank. 

( 

) 



CHAPTER 4 

ABNORMAL SET, START PROCEDURE 

Section I. 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. . 

c. 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. 

e. 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 smce they are common to the 
two systems. It will be seen later t~at this_ fact 
can sometimes be used to advantage 111 the !sola
tion of certain types of troubles. 

f. Before actually starting to search for trouble, 
note carefully the exact symptoms of the malfunc-

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, seri
ously impair the ope.~;ation 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. 

Section II. POWER SUPPLY SYSTEM 

68. Ge~eral Information 

a. The more common troubles to be expected 
in the power supply system are of such nature that 

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 s~e 
that there is a good hot spark at th~ 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 th,e 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. 

c. 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 su're that the oil and 
water levels are normai. 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 cir
cuit. 

f. Obvious troubles, such as compression leaks 
or broken parts, are self-explanatory and should 
be repaire~ 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 prob~bly in the exciter or field current supply 
circuit of the alternator. The most likely cause 
of l?w voltage is a defective brush in the exciter 
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or the a~ternaror. The most likely cause of higt1 
voltage IS a short or partial short in the excit~t 
field rheostat circuit. 

h. If the alternator generates very little or o~ 
voltage with the engine running, it is likely tha_t: 
the exciter circuit is in trouble. Faulty brushes Cc 

an open circuit in the wiring may be the cause . 
. i. If th~ ~ain ~irc?it ~reaker on the power pan~l 

tnps off, It Is ~~ mdKatlOn of a short circuit in the 
permanent wmng of the power van, or in th. 
cables. or junction boxes . through which power i: 
supplled to the other units of the set, or in som 
unprotected unit itself. e 

j. In some cases it may be found that the rec~· '-t-
fi~r cannot be turned on even though the tran _ 
mitter, water cooler, and keying unit appear t 
be operating normally. In such cases first tu.t: 

0 

on the main-lin~ ci~cui~ breaker in the r~ctifier an.~ 
note the lamp mdKatwns on the rectifier pan<:l 
If the green indicator light is not glowing it · · 
an indication that the .a-c. pow~r supply is' ope:~ 
at or ahead. of t.he ma11~-lme orcuit breaker. lf 
the green llght 1s glowmg and the panel lam!> 
cannot be turned on, look for a blown fuse in th. 5 

interlock supply circuit. e 
If the panel lights glow, the rectifier interlo k 

circuit is probably open. (See fig. 39.) Th 
trouble may be in the tr~nsmitter, the keying uni: 
the remote control statwn, or the rectifier itself' 
First check the reset button on the overload rela ~ · 
Then press the start button at the rectifier remo: · 
control station and note whether the associate~ 
pilot lamp glows. If it does glow and then go~ 
out when the start button is released, the loca ~ 
remote switch is probabl~ in the. LOCAL positiot:t. 
Try to turn on tl~e _rect~fie~ w1th the local stat-t 
button. If the tmlt 1s stlll moperative trouble is 
indicated in the main contactor or th~ associatecl 
interlock circuit in the rectifier. If the start but. 
ton indicator lamp at the remote control statiol.l 
does . not glow, check the continuity of the intet::-
lock circuit through the transmitter, the keyer, an<::l 
the rectifier. 

k. I~ the green and a~ber indicator lights ar~ 
both llghted an? t~1e rect1fier high voltage cannot 
be turned on, 1t 1s probable that the protectiv-e 
fuses have blown. If the blower is not operating, 
fuse 11-2 should be checked. If the red indicator 
light is not glowing, ch'eck fuse 12, and if the fila.
ment voltmeter is not energized, check fuse 11-l.. 
If the corr~ct indicator lamps, except the neov 
lamp, are l1ghted and the filament voltmeter is 
energized, the trouble is probably due to faulty 
tubes. When the trouble is found, be sure tbat 
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APPARATUS LEGEND FOR RECTIFIER RA-6D-A 

Part Quantity 
No. required Name of p:trt and descri ption 

---1------- - --- - -

1 6 
2 1 
3 1 
4 1 
5 

6 20 
7 4 
8 
9 

10 1 

11 3 
12 1 
13 3 
14 1 
15 1 
16 1 

17 1 

18 1 
19 3 
20 
21 1 
22 1 
23 8 
24 2 
25 1 
26 1 
27 1 
28 1 
29 1 
30 1 

31 1 
32 1 
33 1 
34 1 
35 1 
36 1 
37 1 
38 1 
39 1 

Capacitor, 0.010 (J.f, 1,000 volts test, mica. 
Capacitor, O.S (J.f, 25,000 volts. 
Capacitor, 6. (J.f, 330 volts. 
Capacitor, 0.010 (J.f, 2,500 volts test, mica. 
Voltmeter multiplier, 1 (±7':!%) megohm, 

10 watts. 
Resistance tube, 10,000 ohms, 200 watts . 
Heater unit, 150 watts, 115 volts. 
Rheostat, filament, 5 ohms. 
Resistor unit 1.5 ohms, 100 watts. 
Resistor, relay bypass, 150 ohms, 100 watts. 
Fuse, 10 amp, 250 volts. 
Fuse, 150 amp, 250 volts. 
Panel light, 25 watts, 110 volts ac. 
Neon bulb, 2 watts, 110 volts. 
Indicator light, red (55 volts, with series resistor). 
Indicator light, amber (55 volts, with series 

resistor). 

Indicator light, green (55 volts, with series 
resistor). 

Switch, key. 
Switch, light, s.p.s.t. 
Switch, emergency stop. 
Sw~tch, remote-local s.p.d.t. (nonindicating). 
Switch, push-button station. 
Switch, panel interlock. 
Switch, door interlock. 
Transformer (maiu plate). 
Transformer (filament). 
Transformer (variable auto). 
Transformer (current). 
Reactor (filter). 
Voltmeter, 0-20,000 volt de (special). 
Milliammeter, 0- 800 rna de (special). 
Voltmeter, ac (special) (fi.l). 
Vol tmecer, ac, 0-150 volts. 
Total hour meter. 
Ammeter D-150 amp ac. 
Contactor, main. 
Relay, overload. 
Circuit breaker De-ion (special). 
Blower motor. 
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Figure 40. Rectifier RA-60--A, uhematic. 



its cause has been located and removed before the 
rectifier is turned on so that further damage will 
be avoided. 

I. 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 transmitte.r-cooling unit 
circuit should be checked. 

rn. 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. 

o. 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) 

a. ABNORMAL CoNDITION. Rectifier front 

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. 

(b) Check all terminals and connections on the 
panel lamp sockets. Repair or replace any loose 
or broken connections. 

(c) 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. 

I 

NoTE. Test each lamp socket individually. Remove the 
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. 

(b) With panel lamp switch 19-1 thrown to 
the ON position, check for continuity across the 
lamp switch terminals. 

NoTE. The rear panel lamp switch and heater switch 19-3 
must be in the OFF position for this test. 

(c) If continuity 1s not obtained, repair or re
place front 'panel lamp switch 19-1. 

70. Rectifier, High Voltage On Indicator 
Lamp, Red 15 

a. ABNORMAL CoNDITION. HIGH VOLTAGE 
ON indicator lamp does not glow. 

panel lamps do not light when the panel lamp 
switch is thrown to the ON position. 

b. PROBABLE CAUSES. ( 1) Defective lamp 
bulb. 

b. PROBABLE CAUSES. ( 1) Defective lamp 

Defective fuse 11-3. 
Defective lamp socket and connections. 

bulb. 
(2) 
(3) 
( 4) Defective panel lamp switch 19-1 and con-

nections. 
c. TEST ·INSTRUMENT. Analyzer I-153-A. 
d. REMEDY. Proceed with the following tests 

until a 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. . 

(b) Remove the key from key switch 18. Un
lock and open the rear door of the rectifier unit. 

(c) Remove fuse 11-3 from the fuse panel. 
(d) Check the fuse element in the fuse car-

(2) Defective fuse 12. 
( 3) Defective socket and connections. 
( 4) Defective series resistor, indicator lamp 15. 
( 5) Defective key switch 18. 
(6) Defective push-button station 22. 
(7) Defective relay coil, main contactor 36. 
( 8) Defective interlock circuit. 
(9) Defective panel interlock switches 23 

(1-8) 0 

c. 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. 
(c) 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 ~lament 
transform er for a shorted condition between the wmdtngs or 
terminals, and the transformer core. 

(7) Testing variable autot'l'cmsfomzer 27. (a) 
Disconnect the cables from the primary of the 
main-plate transformer. 

(b) Remove the bulb from the HIGH VOLT
AGE ON indicator lan1p socket 15. 

(c) 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 transj01:mer 25 . (a) Check f~r 
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 pnmary ter
minals of the plate transformer. ~heck for con
tinuity across the primary termmals of t.he 
transformer. If no continuity is indicated, notify 
person in charge. 

74. Rectifier, D-C Output Current Meter 31 

a. ABNORMAL CoNDITION. Output 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 and connections, rectifier 
unit. 

(3) Defective resistor 9, rectifier unit.. 
( 4) Defective center tap and connectwns, fila

ment transformer 16 transmitter unit. 
( 5) Defective output current meter 23 and con

nections in transmitter unit. 
c. TEST INSTRUMENT. Analyzer J- 153-A. 
d. REMEDY. Proceed with the following tests 

until a defect has been located. 
( 1) T esting high-voltage cable, 1·ectijie1· unit. 

(a) Remove the a-c power to the rectifier unit . . 
(b) Check the high-voltage and ground termi

nals of the rectifier unit. Repair or replace any 
loose or broken connections. 
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(c) Connect the positive lead of the high
voltage cable to the rectifier ground terminal. 

(d) Check for a shorted indication between the 
plates of the transmitting tubes and ground. 

(e) If no shorted indication is obtained, the 
high-voltage cable is open-circuited . 

(f) Repair or replace the high-voltage cable. 

N oTE . Remove the posi tive lead of the high-voltage cable 
from the ground termmal of the rectifier un it immediately after 
this tes t is completed before proceed ing with any further tests. 

(g) Check the high-voltage terminal in the 
transmitter unit. Repair or replace any loose or 
broken connections: 

(2) T esting current me'ter and connections. 
( ct) Remove the right front panel of the rectifier 
unit. 

(b) Check the terminals of the current meter. 
Repair or replace any loose or broken connections. 

(c) Remove and tag the leads from the termi
nals of the current meter. 

(d) Using ~he . high range of the analyzer, 
check for contmUJty across the meter terminals. 
Observe polarity. 

(e) If no continuity is indicated, replace the 
current meter. 

(3) T esting 1··esistor 9, rectifiet· zmit. (a) Re
move the right or left rear panel. 

(b) Remove resistor 9, and check the resistor 
for continuity. Normal resistance 15 ohms. 

(c) If no continuity is indicated, replace the 
resistor. 
· ( 4) T esting center tap and connections, fila
ment transfomzer 16, tt"arzsmitter t.mit. 

Caution: Be sure to shut down keyer and trans
mitter. 

(a) Remove the lower right panel o( the 
transmitter tmit. 

(b) Check the center-t~p terminal of the fila
ment transformer. Repau or replace any loose 
or broken connectiOns. 

(c) Check for continuity between the center
tap terminal of the filament transformer and 
ground. 

(d) If continuity is i.ndi.cat~d , . disregard test 
( 5) below. If no contwtuty 1s mdicated, pro
ceed with test ( 5) . 

( 5) T esting cztnent meter 23 and connections 
transmitter unit. (a) Check the terminals of 
the current meter. Repair or ·replace any loose 
or broken connections. 

(b) Check the meter series resistor 4-2 for 
continuity. If no continuity is indicated, replace 
the resistor. 



(c) Using ~he. high range of the analyzer, 
check for contmlllty across the meter terminals. 
Polarity should be observed. 

all leads at the meter terminals for loose or 
broken connections. If the leads and connec
tions are normal, replace filament voltmeter 32. 

(d) If no continuity is indicated, replace the 
current meter. 

(5) Testing bypass capacitofs 1-3 and 1-4. 
(a) Remove the bypass capacitors from the volt
meter terminals. 

No~n .. Check th~ ground lead of the current meter. An 
open-CJrcUJted condttlon may exist between the ground terminal 
of the meter and ground. 

(b) Check the capacitors for a shorted condi
tion. Replace capacitors if found shorted. 

75. Rectifier, Filament Voltmeter 32 
(6) Testing filament transformer 26. See 

paragraph 73d ( 6). 

a. ABNORMAL CONDITION. Filament voltme
ter 32 reads zero. 

76. Rectifier, Line Voltmeter 33 b. PROBABLE CAUSES. ( 1) Lack of a-c power 
to voltmeter 32. a. ABNORMAL CoNDITION. Line voltmeter 33 

shows no reading. ( 2) Defective fuse 11- 1. 
(3) Defective filament rheostat 8 and con-

nections. 
( 4) Defective filarnent voltmeter 32. 
(5) Defective bypass capacitors 1-3 and 1-4. 
( 6) Defective filament transformer 26. 
c. 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
~ator lamp _15 is glowing. If the indicator lamp 
ts not g lowmg, follow the procedure outlined in 
paragraph 70d ( 1) . · 

(2) Testing fuse 11-1. See paragraph 69d(2). 
(3) Testing filament rheostat 8 and connec

t~om . . (a) Remove the front panel from the 
nght stele of the rectifier. 

(b) Check the rheostat terminals. Repair or 
replace any loose or broken connections. 

(c) R~move and tag all leads from the rheo
stat termmal~. Check for continuity across the 
rheostat termmals. If no continuity is indicated. 
replace the rheostat. 

( 4) Testing fi~ammt voltmetef 32. (a) Two 
persons are requuecl for this test. Connect an 
a-c test voltmeter across terminals H2 and H5 
or filament transformer 26. 

Catttion: Do not handle test leads or meter 
after connection to the circuit. 

(b) Throw the circuit breaker to the ON 
position. 

(c) Depress and hold the panel interlock 
switches. 

(d) Depress the START button on the push
button station switch 22. 

(e) Turn the FILAMENT VOLTAGE CON
TROL slightly clockwise. Note reading on the 
a-c test voltmeter. If a reading is obtained, check 

b. PROBABLE CAUSES. (1) Lack of a-c power 
to voltmeter 33. 

(2) Defective voltmeter 33 or connections. 
(3) Defective circuit breaker 38. 
( 4) Defee· ive cable between distribution panel 

and rectifier. 
c. TEST INSTRUMENT. Analyzer 1-153-A. 
d. REMEDY. Proceed with the following tests 

until a defect has been located. 
(1) Testinp cr-c poum· to voltmete1· 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 
circu it breaker. 

( 2) T estin ff voltmeter 33 and connections. 
( cr ) Throw the circuit breaker to the OFF pos.i
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. 

(c) Connect an a-c test voltmeter across the 
terminals of the voltmeter 33. 

CatJ.tion: Do not handle the test prods or 
meter after connection to the circuit. 

(d) 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
n~ction. 

(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. 

(b) 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 g round test lead first. 
D o not handle the meta l 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. . 

(c) If a voltage .indication is obtained, check 
for a voltage indication between the bottom ter
mina ls of the circuit breaker and g round, with 
the circuit breaker in the ON position. If no 
voltage indicatwn is obtained, replace the circuit 
breaker. 

( 4) T esting 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 
a. ABN ORMAL CoNDITION. Rectifier line cur

rent meter does not register. 
b. PROBABLE CAUSES. ( 1) D efective current 

transformer 28. 
( 2) D efective line current, ammeter bypass 

capacitor 1- 6. 

( 3) D efective ammeter 3 5. 
c. T EST INSTRUMENT. Analyzer l- 153-.A_. 
d. R EMEDY. Proceed with the following tests 

until a defect has been located. 
(1) T estinr, current trcmsf om zer 28. (a) Shu t 

down the rectifier and th row the ci rcuit breake.t to 
the OFF position. 

(b) Remove th e front panel from the right 
side of th e rectifier. 

(c) Remove th e two leads from the ammNer 
termtnals, and check for con tinu ity across the 
leads. If no continuity is indicated, check the 
leads for loose or broken connections. If the 
leads are no~mal , replace the current transforn1er. 

(2) T estmg ~ypass capacitor 1- 6. Remove 
the bypass capacitor from the ammeter termin 1 

d l k 1 
. a s, 

an c 1ec , t 1e capaotor for a shorted condit1' 

R l h 
. oo. 

ep ace t e capaotor if shorted . 
(3) Tes~ing mmneter 35 . ~emove and tag 

the leads from the amm eter termmals. Check f . 
. . h ru 

c
1
ont

1
1nu

1
1ty across£ t e ammeter termin~ ls , using 

~ 1 ~ 11~ 1 range o the analyzer. If no continl..l. it 
IS md iCated , replace the ammete r. y 

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. H owever, 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 .is ?ot 
being supplied to the transmitter. The mdic~
tions of this condition are no d-e plate current m 
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 

80 

synchronizing line amplifi er tube or its circuit · 
the oscill.oscope. If the -~one does appear at tl~~ 
KEYER p ck, the trouble 1s p robably in the pul _ 
generating tubes or circuit of the keying u s.~ 
M alfunctioning of this circuit can best be loca~1 d 
by means of signal tracing. e 

c. If the investigation up to this point indica 
that there . is. no tro~b~e. in the pulsing circuit, t~~! 
only remammg possibility IS tube or circuit trot: bl 
in the transmitter itself. Check the transtni~ e 
r-f circuit carefully and test the tubes by sub t~r 

. Stt-
tutmg new ones. 

d . If the rectifier high voltage can be turned 
but the overload relay trips it off when the volt 

011 

is raised to normal, the trouble is probably d age 
f l . d. f h ue to 

a au t or m1sa Ju.stment o . t e transmitting s s-
tem. Improper btas or keymg high-voltag Y 
. f l k . . e set-

tmgs o t 1e eymg untt may result in the t b 
lishment of continuous-wave ( c-w ) oscillat·es a. -. . . 10n 111 
~he transmitte~ , espeoally tf the keying unit itself 
ts not . operatmg properly. An arc-over in the 
transmttter or the antenna system due to 1'n1p . . roper 
adJustments or madequate insulation may 1 

h. bl a so 
cause t IS trou e. Arc-overs will usually produce 
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Figure 41. T ra11.r:ni11er BC-785- A , .rcbemrttic. 

APPARATUS LEGEND FOR TRANSMITTER BC- 785- A 

Name of pare and description Pan Qu:lll tity N:une of part :tod description 
No. required 

Capacitor, 0.00025 (J.f, 2,500 volts. 14 10 Switch, interlock, solder lug terminals. 
Capacitor, 0.01 1~f, 5,000 volts. 15 1 Switch, s.p.s.t. (on earlier xmtr models only). 
Capacitor, 0.00035 (J.f, 500 volts. 16 1 Transformer, 220- llO volts, 60 cycles. 
Resistor., 10 ohms, 100 watts. 17 1 Transformer (current), 200- 5 ratio. 
Heater, 150 watts, cartridge type screw b<tse. 18 1 Transtat (regulator). 
Pilot light, 6 watts, 125 voles, candelabra base. 19 1 Blower circulator, ll5 volts, 60 cycles. 

Relay, 110 volts, 60 cycles. 20 l Blower intake, 115 volts, 60 cycles. 
Relay, 110 volts, 60 cycles. 21 1 Exhaust faa, 115 volts, 60 cycles. 

Relay, llO volts, 60 cycles. 22 1 Ammeter, Q--200 amp. 
Relay, 55 to 125 volts, 60 cycles. 23 l Milliammeter, 0- 400 rna. 
Switch, s.p.s.t. 24 2 Terminal block (12 terminals). 

Circuit breaker. 25 1 Capacitor, 0.00025 (J.f, 8,000 volts . 

Switch, push-button, nush 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 t.brough 
the water column or in any other part of the 
plate-supply circuit may also be responsible for 
this condition. 

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 
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-t' output of the transmitter and 
should be treated in the same manner. 

bulb. 
(2) Defective lamp socket and e0nnections. 
( 3) · Defective circuit breaker. 
c. TEST INSTRUMENT. Analyzer I-153- A. 
d. REMEDY. Proceed with the following tests 

until a defect has been located: 

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 th.at 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 high pres
.ruretrol 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 low p1·es
suretrol relay, check the water level, pressure, and 
.flow, the valve settings, and the low pressu1·et1·ol 
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 

· 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) T esting 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) T esting 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. 

(b) 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) T esting cirotit 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. 

(b) Check the terminals of terminal block 
24-1. Repair or replace any loose or broken 
connect-ions. 

(c) Check the circuit breaker terminals. Re
pair or replace any loose or broken connections. 

(d) 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. 

(e) If no voltage indication is obtained, re
move the line fuse to the transmitttr 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 

a. ABNORMAL CoNDITION. 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. 
c. 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 bulb. See paragraph 79d(1). 
(2) Testing lamp socket and connectiom. (a) 

Remove the right upper panel. Check the lamp 
socket terminals. Repair ·or replace any loose or 
broken connections. 

(b) Remove the lamp bulb from the socket. 
(c) Check for c~nti.nui.ty .acr?ss the lamp socket 

terminals. If contmutty 1s mdKated repau or re- 1 

place the lamp socket. 
(3) Testing t'elay 9. ( ct ) Remove the lower 

right panel. With the water cooler in operation, 
check for a-c voltage indication across terminals 
7 and 8 ·of transmitter terminal block 24--1. If no 
voltage indication is obtained, ~beck the. cable be
tween terminal 7 of the transmitter termmal block 
and terminal 3 of water cooler terminal block 8. 
Repair or replace any loose or broken connections. 

NoTE. Check the termina ls of the low pressu retr~ l switch 
of the water cooler unit for loose or broken connectwns. 

(b) Throw the transmitter circuit breaker to 
the OFF position. . . 

(c) Disconnect the cable. between the ~ransmit
ter and the water cooler units, from termmal 7 of 
transmitter terminal block 24--1. Check for con
tinuity across terminal~ 7 ~n~ 8 ?f terminal block 
24-1. If no continuity 1s mdiCated, check for 
loose or broken. connections at the relay coil termi- . 
nals of relay 9. 

(d) Disconnect the leads from o~e ~f the re· 
lay coil terminals. Checlt for con~111~1ty. a:ro~s 
the relay coil terminals. If no contmtuty 1s mdl
cated, repair or replace relay 9. 

(4) Testing FILAMENT ON switch 13. (a) 
Remove the rear cover from the switch assembly. 
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Check the switch terminal . Repair or replace any 
loose or broken connections. 

(b) Check for continuity across the left upper 
and ~ower terminals. If no continuity is indicated, 
repau or replace the switch. 
. (c) If continuity is indicated, check for .con

tmuity across the right upper and lower terminals. 
If continuity i~ not in~icated, check the jumper 
~ead on the sw~tch termtnals. If the jumper lead 
IS normal, repau or replace the switch. 

.(5) Testing_ relay 8. (a) Check the relay ter
mmals .. Repatr or replace any loose or broken 
connectiOns . 

. (b) D~sconnect the leads from one of the relay 
coil ten;nmals .. Check for continuity across the 
rela~ cot! termmals. If no continuity is indicated 
repatr or replace relay 8. ' 

81. Transmitter, Blowers 19 and 20 and 
Exhaust Fan 21 

a. ABNORMAL CONDITION. Transmitter blow, 
ers and exhaust fan do not operate. 

NoTE. Air streamers, seen throu 1 1 . 
attached to the blowers, indicate ~~r~:~ glass '~rndow an~ 
blowers and exhaust fan. If all blo d operation of th~ 
m7diately shut down the transmitter :O~~s If not operate, im, 
fads to operate and the water temperature odly one blowet 
water cooler does not show a temperature b1n tcator on th~ 
TM 11-1310) continue operation and notifa ove not:rnal (se~ 
of the abnormal condition. Y person 1n charg~ 

b · PROBABLE CAUSES. ( 1) Lack of 
to the blowers and exhaust-fan units. a-c power 

(2) Defective terminal connections. 
(3) Defective blower and ·exhaust-fa 

T I ' n rnotor c. EST NSTRUMENT. Analyzer l- Is3- A ·s 
d. REMEDY. Proceed with the follow · · 

until a defect has been located. tng tests 

NoTE. If all bl owers are inoperative see parag 
1 testing the circuit breaker. ' rap 1 79d ( 3 ) 

(1) Testi12g for a-cat . blower mot01• te
1
.
7 

. ' 

(ct. ) Remove the upper nght panel. 12112als. 
(b) Throw the circuit breaker to the Ol\[ 

~. ~~ 
(c) Check for a-c voltage across the a- . 

terminals of the blower unit under test c 1l1Pl.lt 
voltage indication is obtained, check the · ~f t\o 
leads between the terminals of the blo a-c 1l1Pu.t 
unit and the circuit breaker. Repair ~er~n1otor 
any loose or broken connections. teplace 

(2) Testing blower-motor tennin 1 
tiom. (a) Throw circuit breaker toa tl connec-

.. ~ Opp pos1t10n. 
(b) Check all connections at the blow 

a-c input terminals. er-rnotor 

(c) Check all connections and leads b t e ween 



the blower-motor a-c input terminals and the 
blower-motor units. Repair or replace any loose 
or broken connections. 

( 4) Testing cun·ent transformer 17. (a) Re
move the lower right panel. 

(b) Remove one of the current transformer 
·leads from its mounting strip. (3) Testing blower mot01's and exhaust-fan 

unit. (a) Remove the motor leads from the 
blower-motor a-c input terminals. 

(b) Check for continuity acros·s 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 

a. ABNORMAL CONDITION. Transmitter fila
ment-current meter shows zero 1:eading. 

b. 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 fi lament-transformer bypass 

capacitors 2 ( 1-2) , 1-4. 
( 6) Defective fi lament transformer 16. 
(7) Defective transtat 18. 

c. TEST INSTRUMENT. Analyzer I- 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, depress the START button of the FILAMENT 
switch: Rota~e the fi lament control slowly clockwise to about 
one-_tlmd of 1ts normal position when the transmitter is op
eratmg normally. Note whether the transmitting tubes are 
glowing. If the tubes do not glow, use tests ( 5) through ( 7) 
below. If the tubes are glowing, use tests ( 1) through ( 4) 
below. 1 

( 1) Testing meter and connections. (a) 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. 

(c) Check for continuity across the winding 
of the current transformer. If no continuity is 
indicated, repair or replace the current trans
former. 

( 5) Testing filament-transformer by pass 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. 

(b) Disconnect one lead of capacitor 1-4, and 
check across the capacitor terminals for a shorted 
indication; replace capacitor if found shorted. 

(6) T esting filament transforme1· 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.) 

(b) Check for continuity across the secondary 
and center-tap terminals of the filament t~ans
former. If no continuity is indicated, repair or 
replace the transformer. . 

(c) Remove the leads from the pnmary 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 
filame~t transformer. Check for continuity across 
terminals 2 and 4; if no continuity is indicated, 
replace the transformer. 

(7) Testing tfanstat 18. (ct ) Remove the 
upper left panel. . 

(b) Remove the cover of the transtat uni~ -
( c) Remove and tag the leads from terr~un~ls 

1 and 3 of the transtat. Check for conttnutty 
across the terminals ( 1 and 3). If no continuity 
is indicated, repair or replace the transtat. . 

(d) Remove and tag the leads from termtnals 
2 and 4 of the transtat unit. (2) T esting meter bypass capacitors 1 (t-3). 

(a) Remove the meter bypass capacitors from 
the meter terminals. 

(e) Connect an a-c test voltmeter across tran
stat terminals 2 and 4. 

(b) Check the capacitors for a shorted condi
tion. Replace any capacitor that shows a shorted 
condition. 

(3) Testing meter resistor 4-1. (a) Remove 
the meter resistor from the meter terminals. 

(b) Check the resistor for an open or shorted 
condition. Normal resistance of resistor is ap
proximately 10 ohms. Replace resistor if found 
defective. 

(f) Throw the transmitter circuit breaker ~o 
the ON position and start the water cooler umt. 

(g) Depress the transmitter FILAMENT 
switch. 

(h) 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 
trans tat. 
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83. Transmitter, Filament Current Meter 22, 
High Reading 

a. ABNORMAL CoNDITION. Transmitter fila
ment-current meter indicates high current when 
the filament voltage control is rotated slightly. 

b. PROBABLE CAUSES. (1) Filament spark 
gaps spaced too close. 

(2) Shorted filament bypass capacitors 1-5 
and 1-6. 

c. TEST INSTRUMENT. Analyzer I-153-A. 
d. REMEDY. Proceed with the following tests 

until a defect has been located: 
(1) Testing filament spm·k gaps. (ct. ) Remove 

the right or left upper panel. 
(b) Examine the spark gaps on the filament 

terminals of the transmitting tubes. Normal 
spacing is approximately % to lh inch. 

(2) Testing filament bypass capc1citors 1-5 and 
1-6. (a ) Remove th e mica bypass capacit?rs .. 

(b) Check each individually for c~nti.nui~Y 
across th e capacitor terminals. If contJnu tty ts 
indicated, replace the capacitor under test. 

84. Transmitter, Current Meter 23 
a. ABNORMAL CoNDITION. Current meter does 

not indicate when station is being placed on the 
air. 

b. PROBABLE CAUSES. ( 1) Defective high-
voltage cable between the rectifi er and the trans
mitter unit. 

( 2) D efec tive meter 31 and conn ections, rec-
tifi er u nit. 

( 3) Defective resistor 9, rectifier un i ~ . 
( 4 ) Defective center t~p and ~onnectwn s, fila

ment transformer, transmitter unit. 
( 5) Defective current meter 23 and connec

tions, transmitter unit. 
c. REM EDY. Follow procedures outlined in 

paragraph 74. 

85. Transmitter Unit Does Not Oscillate, Pre
liminary Tests 

ct. Check the base line on the oscilloscope unit. 
If the base line is abnormal, check the oscilloscope 

unit. · 1. 1 
b. Set the keyer synchronization switc 1 to t 1e 

INTERNAL SYNC. position. Note whe~her 
the transmitter unit oscillates. If the transmitter 
unit oscillates, the trouble has been traced to . the 
oscilloscope unit. If th e base line on th~ osollo
scope unit is normal, check the sync. !J~e co~~ 
between the oscilloscope and the keyer :101.t, 
check also the sync. line amplifier stage wJthm 
the oscilloscope unit. 
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c. If the transmitter unit doe not oscillll.te 
when the keyer is set to the INTERNAL SYNc. 
position , the keyer or transmitter units are at 
fault. 

d. Check the . pulse output of the keyer tH)i t 
with the test oscilloscope. If a normal pulse in
dication is obtained, the transmitter unit is at 
fault. 

e. If no pulse output indication is obtaiMd 
the keyer unit is at fault and should be test~d: 
Use the signal tracing procedure. 

f. Check the grid bias cable between the keYer 
an.d tran:mitt~r unit, before testi ng the trat) s
mitter unit. 

86. Water Cooler, High Pressuretrol Pilot 
Lamp 1 (fig. 42) 

. a. ~BNORMAL CONDITION. High pressurettol 
pilot light does not glow when the transmi tter <:ir
cuit breaker is thrown to the ON position. 

b. PROBABLE CAUSES. (1) Defective latn 
~lli. p 

(2) D efective lamp socket and connections. 
( 3) Lack of a-c power or defective connecti()ns 

at terminal blocks 8 and 10. 
c. TEST INSTRUMENT. Analyzer l- 153- A. 
d. REMEDY. Proceed with the following test 

' until a defect has been located. 
5 

NoTE. With the transmitter circuit breaker in the C) 
positiOn, note whether the water cooler in.dicator lamps 5- l 'In~ 
5-2 are g low JOg. If the lamps are g lowmg, use tests ( 1) 
( 2 ) below. · If the lamps are not glow ing, use test ( 3 ) be l ~~d 

(1) Testing lamp bulb. Replace the bulb with 
a tested new bulb. If the new bulb does not g lo 
reinsert the original bulb into its socket. \V' 

(2) Testing lcmzp socket and comzectio1zs. ( 
Throw the transmitter circuit breaker to the 0~) .. ~F 
pos1t1on. 

(b) Check the terminals of the lamp sock 
repair or replace any loose or broken connectio ~t; 

(c) Remove the indicator lamp bulbs 5-1 a t"\s. 
5~2 from their sockets. tld 

(d) Disconnect the a-c input lead fro111 
transmitter to the water cooler unit, from ter . the 
1 of the water-cooler terminal block 8. 01111a l 

( e) Check for continuity across terminals 1 
5 of the water-cooler terminal block lO. If and 
continuity is indicate?, repair or replace the la

1
;
10 

socket assembly of p1lot lamp 1. 1P 
NoTE.. Before repai~ing or replacing the lamp socket 

the term10als of the h1gh pressuretrol switch 7 f 1 ' check 
broken connections (£g. 43). or oose or 

( 3) Testing a-c input to wate1'-cooler unit. 
(a) Check the terminals of terminal blocks 8 and 
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Fig11re 42. 1/Vct/er cooler RU-4-A, schematic. 

APPARATUS LEGEND FOR WATER COOLER RU-4- B 

TL 30922 

Pan Quanri1y 
No. requi red Name of parr :md dc'icriprion 

Parr Quanrir)' Name of parr and description 

2 

3 
4 

5 2 

No. required 

J---------------1-------------------

Pilot lig ht , 6 watts, 125 vo les, candelabra base. 

P ilot lig h t , 6 watts, 125 vo les, candelabra base. 

Fan mocor, 115 vo les, 60 cycles, single phase. 

Pum1 and mocor, 31[ hp, 115 voles, 60 cycles, 
sing le phase. 

Lamp, 6 watts, 125 vo les, candelabra base. 

6 

7 
8 

9 
10 

1 

1 

Low-pressure cue-out switch. 

Hig h-pressure cue-out switc h . 

Termina l block (5 termina ls) . 

Converter. 

Terminal bl ock (12 terminal s). 
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TL-30921 

Fig1tre 43. F~tnctional diagram of jJress11reHol c11t-out switches. 

10 .. Repair or replace any loose or broken con
nectiOns. 

(b) Thro:--: the transmitter circuit breaker to 
the. ON positiOn. .Check for an a-c voltage indi
catlo? across termmals 1 and 5 of water-cooler 
te~mmal block 10. If no voltage indication is ob
tamed, 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. 

87. Water Cooler, Low Pressuretrol Pilot 
Lamp2 

a. ABNORMAL CoNDITION. Water-cooler low 
pressuretrol pilot light does not glow when low 
pressuretrol switch START button has been de-

pressed. b. PROBABLE ,CAUSES. (1) Defective lamp 

bulb. k d . (
2

) Defec~ive lamp soc et an c~nnectwns. 
(
3

) Defective low pressuretrol switch. 
TEST INSTRUMENT. Analyzer 1- 153-A. d REMEDY. Proceed with the following tests 

unti.l a defect has been located. 
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NoTE. With the transmitter circuit breaker in the ON 
position, depress the start button of tl~e low pressuretrol switch 
and note whether the water-cool~r umt opera tes. · If the water
cooler unit operates, proceed w1th tes ts ( 1) and ( 2) below 
If it does not operate, proceed with test (3) below. ' 

.( 1) T esting lamp bulb . Replace the lamp bulb 
with a tested new bu~b: If .the ~ew bulb does not 
glow, reinsert the ongmal mto 1ts socket. 

(2) T esting lamp socket a'!d connections. (a) 
Check the lamp socket termmals. Repair or . 

b k 
. ~~ 

place any loose or ro en connectwns. 
(b) Remove and tag the leads from the lam 

socket. P 
(c) Check for continuity ac_ross the lamp socke 

terminals with the lamp bulb 111 the socket. If t: 
continuity is indicated, repair or replace the la~<J 
socket. P 

( 3) Testing lou; pressureh'ol sUJitch 6. (a 
Remove the cover from the low pressu. ) . retroi 
SWitCh. 

· (b) Check the leads of the mercury s . . 
1 

Witch 
Repau or rep ace any loose or broken con11 t ' · 

( ) k 
. ec tons 

c Chec the mam pressure spring for b .' 
1 d

. . a nor-
ma con Itwn. 

(d) If the above-mentioned conditions 
· 1 h are norma , s ort out the low pressuretrol s 't h 

W ' } l , Wl C 
1t 1 t 1e transmitter circuit breaker in the ON 



position, note whether the water-cooler unit oper
ates. If the unit operates, replace the low pres
suretrol switch. If the tmit does not operate, 
check the connecting cables between the switch 
terminals, and the terminals of the water-cooler 
terminal block. 

NOTE. If the capacitors are found normal and the faa motor 
does not operate, the capacitors may be open-circuited. Test 
the capacitors for open-circuited condition by 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 p1'essu1'el rol switch. See para
graph 87d(3). 

88. Water Cooler, Fan Motor 3 

ct. ABNORMAL CoNDITION. Water-cooler fan 
motor does not operate. 

b. PROBABLE CAUSES. (1) Defective fan motor 
and connections . 

( 2) Defective phase converter. 
(3) Defective low pressuretrol switch. 
c. TEST INSTRUMENT. Analyzer I-153-A. 
d. REMEDY. Proceed with the fo llowing tests 

until a defect has been located. 

NOTE. With the transmitter circuit breaker in the ON 
position,. depress the start button of the low pressuretro1 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 /em moto1' and connections. (a) 
Throw the transmitter circuit breaker to the OFF 
position. 

(b) Remove the protecting dust cover from 
the fan motor. Check the fan-motor leads. Re
pair or replace any loose or broken connections. 

(c) Remove the fan -motor a~c input leads from 
terminals 3 and 8 of water-cooler terminal block 
10. 

(d) Remove the bottom cover from the phase
converter unit. 

(e) Check for continuity across the two left 
terminals. If no con tinuity is indicated, replace 
the fan motor. 

(f) Check for con tinuity across the two right 
terminals. If no continuity is indicated, replace 
the fan motor. 

Non. The fan motor shou ld never be replaced until the 
phase converter has been tested and found normal. 

(2) Testing phctse conve1·te1· (fig. 42 ) . (a ) 
Remove the rear panel from the water-cooler unit. 

(b) Remove the lower cover from the phase
converter unit. Check the terminals. Repair or 
replace any loose or broken connections. 

(c) Remove th e fan-motor lead fro m the right 
terminal of the phase-converter terminal strip. 

89. Water Cooler, Pump and Motor 4 

a. ABNORMAL CoNDITION. 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. 
c. TEST INSTRUMENT. Analyzer I-153-A. 
d. REMEDY. Proceed with the following tests 

until a defect has been located. 

NoTE. 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 presstt1'elrof switch. See para
graph 87d(3). 

( 2) Testing wctte1'-jJttmjJ motor cmd connec
tions. (a) Remove the water-pump motor a-c in
put leads from terminals 4 and 7 of water-cooler 
terminal Block 10. 

(b) 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 
water-pump motor. 

( 3) Testing wale1' pum jJ. 

NoTE. The water pump should be tested onl y when the 
flapper va lve on the water-cooler unit is in a downward posi
tion, indicating a Jack of water pressure. Check the water 
level indicator. Check the water va lves; they may be partly 
closed. 

(a) Connec.t a hose to the upper petcock of the 
water pump. 

(b) 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. 

(c) 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. 

(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. 

90. Water Cooler, Panel Lamps 5-1, 5-2 

a. ABNORMAL CONDITION. Indicator Lamps 5 
do not glow. 

87 



b. PROBABLE CAUSES. ( 1) Lack of a-c power 
from the transmitter to the water cooler. · 

( 2) Defective lamp bulbs. 
( 3) Defective sockets and connections. 
c. TEST INSTRUMENT. Analyzer I-153-A. 
d. REMEDY. Proceed with the following tests 

until a defect has been located: 

NoTE. If one lamp only does not g low, proceed with steps 
( 2 ) and ( 3) below. 

( 1) Testing a-c power f1'om transmitte1' to 
wate1' cooler. (a ) Throw the transmitter circuit 
breaker to the ON position. 

(b) 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. 

(c) If a voltage indication is obtained, check 
for a voltage indication across terminals 1 and 5 
of water-cooler terminal block 10. If no voltage 
indication is obtained, check all connections be
tween terminal blocks 8 and 10. 

(2) Testing lamp bulbs. Replace the lamp 
bulb with a tes ted new bulb. If the lamp bulb 
does not glow, reinsert the original bulb into its 
socket. 

(3) Testing lcm~p socket and connections. (ct ) 
Check the terminals of the lamp socket. Repair 
or replace any loose or broken connections. 

(b) Throw the transmitter circuit breaker to 
the OFF position. 

(c) Remove the two leads from terminals 1 
and 2 of terminal block 8 connecting to terminal 
block 10. 

(d) Remove the lamp bulbs from lamp sockets 
1 5-1, and 5-2. 

) . . 
(e) Check for contrmuty across the lamp 

socket terminals of the lamp socket under test, 
with the lamp bulb in the socket. If no continuity 
is indicated, repair or replace the lamp socket 
under test. 

91. Water Cooler, Flapper Valve 

ct . ABNORMAL CONDITION. (1) Water valves 
closed, or partly closed. 

( 2) No water pressure due to a defective 
water pump. 

b. REMEDY. Follow procedure outlined in 
paragraph 89. 

NOTE Check the water valves by turning. co.unterclockwise 
f · poss1'ble Check the water level Jndtcator. If the as ar as · · . · · d 1 f t · fl 1 e l·s in the verttcal postt!On an t1e an mo or IS apper va v 

1 
b t k d d 

heard operating, the fl apper va ve may e s uc or corro e . 
Repair or replace the flapper valve. 
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92. Keyer, Blower 41 (fig. 44) . does 
a. ABNORMAL CONDITION. Blower motor 

not operate. 
0

-wer 
b. PROBABLE CAUSES. (1) Lack of a-C p 

to the blower motor. 
( 2) Defective toggle switch 52. 
( 3) Defective blower motor. -A. 
c. TEST INSTRUMENT. Analyzer I-15.3 tests 
d. REMEDY. Proceed with the followmg 

until a defect has been located: otOf· 
( ) bl wer m . 1 T esting f01" a-c power to o :MAll'l 

(a ) Depress. the START butto1: 01: the aker to 
POWER swt~c?. Throw the orcutt bre :MAJI'l 
the ON postbon. Note whether the ~-1 js 
POWER ON indicator lamp, green 4' k' the 
glowing. If the lamp does not glow, chec 
circuit breaker. the 

(b) If the indicator lamp glows, throV.:. ioll· 
blower-motor toggle switch to th~ ~N pos!~mp, 
N ote whether the blower-motor mdKator ot 
blue 43-5, is glowing. If the lamp ~oe~ 11 I£ 
glow, check the blower-motor toggle sw1tc · 
the lamp glows, check the blower motor. ·ess 

(2) T esting- toggle switch 52. (a) De~~ch· 
the STOP button on the MAIN POWER sw be 

(b) Remove the right side panel. Check t y 
toggle switch terminals. Repair or replace an 
loose or broken connections. osi· 
. (c) Throw the to~gl!=. switch to the ON _P left 

tlon. Check for conttmuty across the upper I£ 
and lower left terminals of the toggle sw1tch. 
no continuity is indicated, repair or replace the 
blower-motor toggle switch. 

( 3) Testing blower motM. (a ) D epress. the 
STOP button on the MAIN POWER swttch. 
Check the blower-motor terminals. Repair or re
place any loose or broken connections. 

(b) Remove the a-c input leads fro~ t~1e 
blower-motor terminals. Check for contmmty 
across the blower-motor input leads. If no con
tinuity is indicated, repair or replace the keyer 
blower motor. 

93. Keyer Main Power On Indicator Lamp, 
Green 43-1 

a. ABNORMAL CONDITION. MAIN POWER 
ON indicator lamp does not glow. 

b. PROBABLE CAUSES. ( 1) Defective lamp 
bulb. 

(2) 
(3) 
(4) 
(5) 

Defective socket and connections. 
Defective circuit breaker and connections. 
Defective relay 46. 
Defective switch 51-1. · 
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Y·Y•TO FILAMENT TRANSFORMERS NO 60· 1 
NO. 60 ·2 
NO. 60 ·3 
NO. 58 

. NO. 59 
Z·Z•TO LOW POWER SUPPLY TRANSFORMER NO 61 

TL 301120 

APPARATUS LEGEND FOR KEYER UNIT BC-758-A 

Part Quaotit)' 
No. required 

Name of p:1rt aod descriptioo 

----- -------1----------·------------------------------

I Capacitor, 0.0002 [J.f, 600 volts, mica. 

2 20 Capacitor, 0.00035 [J.f, 600 volts, mica. 

3 10 Capacitor, 0.001tJ.f, 600 volts, mica. 

4 Capacitor, 0.01 [J.f, 600 volts, mica. 

5 Capacitor, 3-.D3 v.f, 600 volts, mica. 

6 8 Capacitor, 0.1 [J.f, 600 volts, paper. 

7 Capacitor, 0.1 [J.f, 1,600 volts, oil. 

8 Capacitor, O.OltJ.f, 8,000 volts, mica. 

9 2 Capacitor, 1.0 [J.f, 3,000 volts, Dykanol "a." 

10 1 Capacitor, l.O [J.f, 10,000 volts, inerteen. 

11 2 Capacitor, 2- 1tJ.f, 6,000 volts, ioerteen. 

12 5 Capacitor, a-8 [J.f, b-8 [J.f, 600 volts. 

13 1 Resistor, 5,000 ohms, Y2 watt. 

14 4 Resistor, 10,000 ohms, Y2 watt. 

15 l Resistor, 15,000 ohms, Y2 watt. 

16 1 Resistor, 30,000 ohms, Y2 watt. 

17 6 Resistor, 100,000 ohms, Y2 watt . 

18 Resistor, 200,000 ohms, Y2 watt. 

19 2 Resiscor, 2,000 ohms, l watt. 

20 1 Resistor, 20,000 ohms, 1 watt. 

21 5 Resistor, 50,000 ohms, 1 watt. 

22 2 Resistor, 2- 3 megohm units. 

23 2 Resistor, 200 ohms, 2 watts. 

24 1 Resistor, 20,000 ohms, 2 watts. 

25 1 Resistor, 50,000 ohms, 2 watts. 

26 1 Resistor, 100,000 ohms, 2 watts. 

27 1 Resistor, 2,500 ohms, 10 watts. 

28 Resistor, 5,000 ohms, 10 watts. 

1 Resistor, 20,000 ohms, 20 watts. 29 
30 1 Resistor, 1,000 ohms, 20 watts. 

31 1 Resistor, 50 ohms, 50 watts. 

32 2 Resistor, heater, llO volts, 50 watts, screw base. 

33 Resistor, 10,000 ohms, 100 watts. 

34 Resistor, 100,000 ohms, 60 watts. 

35 2 Resistor, 2-5,000 ohms, 60 watts 

36 4 Resistor, 4-25,000 ohms, 60 watts . 

37 4 Resistor, 4-25,000 ohms, 60 watts. 

38 3 R~sistor, 27,500 ohms (2-10,000 ohms, 100 watts) 
(1-7,500 ohms, 100 watts). 

APPARATUS LEGEND FOR KEYER UNIT BC-758-A (Coned. ) 

Part Quantity 
No. required 

Name of part and de&aiptioo 

39 Potentiometer, 100,000 ohms. 
40 1 Potentiometer, 250,000 ohms. 
41 1 Blower. 
42 4 Jack, 2 contact, normally open. 
43 5 Pilot light, 125 volts, 6 watts, c:~.ndelabra base . 
44 2 Meter, 0-6,000 voles . 
45 l Relay, time delay (30 seconds). 
46 1 Relay (concaccor), 2-pole make. 
47 1 Relay (contactor), 4-pole make. 
48 1 Relay (cootactor), 1-pole make. 
49 1 Relay (cootactor), 2-pole break. 
so 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 l Switch, 10 contact (selector). 
54 Circuit breaker, 5 amp, 20 amp. 

55 l Oscillator coil (special), 335 ohms. 
56 Choke, lO h, 150 rna. 
57 2 Choke, 20 h, 300 rna. 
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, sec-

ondary 500 ohms. 
65 1 Terminal block (12 terminals). 
66 1 Socket, single round type (female). 
70 1 Capacitor, 100 [J.[J.f, variable. 
71 1 Capacitor, 1 [J.f, 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 [J.f, 7,500 volts, oil filled. 
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Resistor, 27,500 

(1- 71500 ohm 



c. TEST INSTRUMENT. Analyzer I-153-A. 
d. REMEDY. Proceed with the following test 

until a defect has been located. 

94. Keyer, Keying Voltage On Indicator 
Lamp, Red, 43-2 

(1) Testinglampbulb. (a) Removethelamp 
bulb and replace with a tested new bulb. If the 
new lamp bulb does not glow, reinsert the original 
bulb into its socket. 

a. ABNORMAL CoNDITION. KEYING VOLT
AGE ON indicator lamp does not glow. 

b. PROBABLE CAUSES. (1) Defective lamp 
bulb. 

(b) 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) Defective lamp socket and connections. 
(3) Defective circuit breaker. 
( 4) Defective relay 45. 
( 5) Defective relays 47, 48. 
c. 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 tj1e START button on the HIGH VOLTAGE switch. 
Tum the KEYING SUPPLY VOLTAGE CONTROL slightly 
clockwise. 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. 

(2) Testing lamp socket and connectiom. (a) 
Depress the STOP button on the MAIN POWER 
switch. 

(b) Remove the right or left side panel. Check 
the terminals of the lamp socket. Repair or re
place any loose· or broken connections. 

(c) 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 button on the MAIN POWER switch. 
Check the circuit breaker terminals. Repair or 
replace any loose or broken connections. 

(b) 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 
terminals. If no continuity is indicated, repair or 
replace the circuit breaker. 

( 1) Testing lamp bulb. See paragraph 93d 
(1). 

. (2) T qsting lamp socket and comzectiom. (a) 
Depress the STOP button on the MAIN POWER 
switch. 

(b) Remove the right side panel. Check the 
terminals of the lamp socket. Repair or replace . 
any loose or broken connections. 

(c) Remove and tag the leads from one of the 
lamp socket terminals. 

(d) 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 b1•eake1•. See paragraph 
93d(3) 0 

(4) Testing ?"elay 45. (a) Remove the right 
side panel of the keyer unit. 

(b) Invert the relay panel and check the relay 
terminals. Repair or replace any loose or broken 
connections. 

( 4) Testing relay46. (a) Depress the START 
button on the MAIN POWER switch. Note 
whether the heater on indicator lamp, white 43-4 
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. 

(b) Invert the relay panel. 
(c) Remove and tag the leads from the relay 

coil terminals. Check for continuity across the 
relay coil terminals. If no continuity is indicated, 
replace the relay. Check the relay terminals for 
loose or broken connections. 

(c) 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 iQdicated, replace the relay heating element. 

(5) Testing main power switch 51-1. See 
paragraph 96d ( 1). 

(5) Testing ?"elays 47 and 48. (a) Remove 
and tag the leads from the relay coil terminals. 

(b) Check the relay terminals, repair or replace 
any loose or broken connections. 

(c) Check the relay contacts for pitted or cor
roded conditions. 
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(d) 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 

a. ABNORMAL CoNDITION. 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. 
c. TEST INSTRUMENT. Analyzer I-153-A. 
d. REMEDY. Proceed with the following tests 

until a defect has been located: 

NoTE. Notice whether the keyer HIGH VOLTAGE qN 
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 paragrap~193d(l) . 
(2) Testing lamp socket and connectzom. (a) 

Depress the STOP button on the MAIN.POWER 
switch. 

(b) Lower the filament current of the trans
mitting tubes to 50 amperes. 

(c) Remove the right pat~el of the keyer unit. 
Check the lamp socket termmals. Repair or re
place any loose or broken connections. C~1eck 
for continuity across the lamp socket termmals 
with the bulb in the socket. If no continuity is 
indicated, repair or replace the lamp socket. 

(3) Testing interlo~k circtt~t and switches. (a) 
Shut down the transmitter unit. 

(b) Remove the fuse supplyi~g t~1e keyer unit 
with a-c power from the chstnbutwn panel or 
power panel. 

(c) 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) Remov~ the bottom right l?an~l of the 
transmitter unit. Check for contmuity across 
terminals 3 and 4 of the transmitter terminal 
block 2fJ.--l. 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. 

(e) Check for conti?uity across terminals 1 
and 4 or the l<eyer termmal 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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(f) Connect a jumper across terminals 1 .and 
2 and across terminals 2 and 3 of transmitter 
terminal block 24-2. Check for continuity across 
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 felay 1 0 in trcmsmittef tm.it. (a) 
Remove the glass cover from the relay umt. . 

(b) Disconnect the leads from one tennmal 
of the relay coil. Check for continuity acr~ss the 
relay coil terminals. If no continuity is ind1cated, 
repair or replace the relay. Check the relay con· 
tacts for a pitted or corroded condition. 

96. Keyer, HEATER ON Indicator Lamp, 
White, 43-4 

a. ABNORMAL CONDITION. HEATER ON in
dicator lamp does not stop glowing when t~e 
START button of the MAIN POWER switch 1s 
depressed. 

b. PROBABLE CAUSES. ( 1) Defective MAIN 
POWER switch 51-1. 

( 2) Defective interlock switcbes 72 ( 1-6) · 
(3) Defective relay 46. 
( 4) Defective relay 49. 

C. TEST INSTRUMENT. Analyzer I- 153-A. 
d. REMEDY. Proceed with the following tests 

until a defect has been located. 

NoTE. Dep'\ess the START button of the MAIN poWER 
switch. Note whether the relal' 46 was hea rd closing. Thrlw 
the circuit breaker to the ON pos ition. Note whe~her tlf 
MAIN POWER ON indicator lamp, green, is gl?wmg .. 
the relay was heard cl osing and the indicator lamp IS glowmg, 
omit steps (1), ( 2), and (3) below and check relay 49, step 
(4) below. 

(1) Testing MAIN POWER switch. (a) ~e· 
move the a-c power to the keyer unit at the dls· 
tribution panel. . 

(b) Remove the left panel from the keyer un1t. 
(c) Remove the rear cov«;!r from the MAIN 

POWER switch and check the switch terminals. 
Repair or replace any loose or broken connections. 

(d) Check for continuity across the left top 
and bottom terminals of the switch. If no con· 
~inuity ~s indicated, repair or replace the wire 
Jumper 111 the switch. Check for continuity across 
the right top and bottom terminals with the 
START button of the switch depressed. If no 
continuity is indicated, repair or replace the 
switch. 

(2) T.esting intedock switche.r. (a) Cbec.k 
the termmals of the interlock switches. RepaH 
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 relcty 46. (a) Remove the right 
side panel and invert the relay panel. 

(b) 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 

a. ABNORMAL CoNDITION. 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. 
c. 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 breake1· 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, groceed 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) T esting lcmzp socket and connections. (a) 
Remove the right side panel of the keyer unit. 

(b) Check the lamp socket terminals. Repair 
or replace any loose or broken connections. 

(c) Remove and tag the leads from one of 
the socket terminals. 

(d) 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) T esting toggle switch. See paragraph 92d 
(2). 

( 4) Testing ci1·cuit brectker. See paragraph 
93d( 3). 

98. Keyer, Keying Supply Voltmeter 44-1, 
Reading Too Low 

a. ABNORMAL CoNDITION. Keying supply 
voltmeter indicates a voltage lower than 5,000 

volts when t?e KEYING SUPPLy VOLT 
CONTROL rs set to the division d . Ad GE . · es1gnate b 
the Equrpment Performance Log. Y 

b. PROBABLE CAUSES. (1) Defecti . ;c. 
tubes 866. ve rectu1er 

(2) Defective filament transformers 60 ( 2_
3

) 
c. TEST INSTRUMENT. An~lyzer I-153- A. . 
d. REMEDY. Follow the procedure outlined . 

paragraphs 104 and 105. In 

99. Keyer, Keying Supply Voltmeter 44-1 
No Reading , 

a . ABNORMAL CoNDlTION. Keying supply 
voltmeter reads zero. 

b. PROBABLE CAUSES. (1) D f . e ectrve meter 
and connections. 

(2) Defective meter multipliers 22-1. 
( 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 60 ( 1-3). 
(7) Defective plate transformer 62 . 

( 8) Defective autotransformer 63. 
c. TEST INSTRUMENT. Analyzer I- 153- A. 
d. REMEDY. For tests ( 3) through ( 8) follow 

procedure outlined in paragraphs 104 and 105. 

NoTE. Place 0e keyer unit !n operation. Turn the keying 
voltage control shghtly clockw1se. Note whether the BIAS 
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. (a) Re
move the right panel from the keyer unit. 

(b) Check the connections at the meter termi
nals. Repair or replace any loose or broken con
nections. 

(c) Remove and tag the leads from one of 
the meter terminals. 

(d) 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. ' ' 

(e) Check the meter bypass capacitor, 2-1 for 
a shorted indication. Replace if shorted. 

(2) Testing meter multiplie1's. 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. 
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100. Keyer, Bias Voltmeter 44-2 
a. ABNORMAL CoNDITION. Bias voltmeter 

reads zero. 
b. PROBABLE (AUSES. (1) Defective meter 

and connections. . 
(2) Defective meter multipliers 22-2.~ 
c. TEST INSTRUMENT. ,Analyzer 1-15,-A. 

NoTE . To test the meter and nieter multipliers see para· 
graph 99d ( 1) and ( 2) . If tests ( 1) and ( 2) are normal, see 

paragraph 102. 

101. Keyer, Testing High-Voltage Power Sup

ply (flg. 45) 
a. (HOKES. 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. RESISTORS33AND38. (1) Applytestprods 

between the plate of the first 450TH and· the 
plate of the· second 450TH. 

(2) Normal resistanc~ is 37,0?0 ?hn:s. . 
( 3) If an infinite res1stance mdKatwn 1s ob-

A-C INPUT 

TO RELAY 47 
TO CIRCUIT 
BREAKER 54 

RED 

tained, 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. 

C. 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 ob

t~ine~, check resistors 3 5 and 31 for an open 
Or CUlt. 

· ( 4) If the resistance indication obtained is be
low normal, check resistors 3 5 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) ~pply test prods between the high side 
of capaotor 11- 1 and ground. 

NOTE. Potentiometer 39 must be turned to maximum 
clockwise position for this tes t. 

(3) Normal resistance is 150,000 ohms. 
( 4). If an infinite resistance indication is ob-

TO 450TH STAGE 8-t-

866-A 

10 

TO 450TH STAGE B-

TL 30~14 

Figure 45 . Keyer BC-758-A, schematic of high-voltage power supply. 
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tained, check resistor unit 3 7 for an open circuit 
in one of the resistors. 

( 5) I£ a resistance indication of 200,000 ohms 
is obtained, check Potentiometer 39 and the re
sistor units 36 for an open circuit. 

( 6) I£ the resis tance indication obtained is be
low normal, check potentiometer 39 and resis tor 
units 36 and 3 7 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) Normal resistance is 1 megohm. 
(3) An infinite resistance reading indicates 

that resistor 74 has an open circuit and must be 
replaced. 

y y y 

!5 

g. RESISTOR 75. ( 1) Apply test prods between 
resistors 74 and 75 to ground. 

(2) Normal resistance is 25,000 oluns. 
( 3) An infinite resistance reading indicates 

that resistor 75 qas 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 . 

i. 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. 

22-2 

B- ~ 
TO H.V. POWER SUPPLY 57-2 AND 11-2 PULSE c: 

OUTPUT TO XNTR. 
TO PLATE OF 

866 RECTIFIER TUBES VI AND V2 . 

TL 30913 

Figu,.e 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 secondaries 
of transformers '58 and 59 in turn. Check for 
continuity. If an infinite resistance indication is 
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 autotransfo.rmer 
for continuity, rotate the autotransformer 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 Jinal amplifier stage 

is made, the resistance of the capacitors must be tes ted. 

( 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. RESISTOR NETWORK. (1) Apply test prods 
between the grid of the first 450TH and the grid 
of the second 450TH. 

(2) Norrnal 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. 

C. AUTOTRANSFORMER 63. (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 re· 
sistance indication is obtained, the filament ele· 
ment of the tube under test has an open circuit 
and the tube must be replaced. 

e. fiLAMENT TRANSFORMERS 60-1, 60-2, .AND 

60-3.. (1) With the 866 Rectifier Tubes re· 
moved from their sockets, apply test prods to the 
filament terminals of the tube sockets and check 
for continuity. Check each tube socket indivjdu· 
ally. If an infinite resistance indication is obtamed 
at the socket filament terminals, check for an 
open circuit in the filament transformer corres· 
ponding to the tube socket. . . 

(2) Disconnect one side of the pnmary wmd· 
ing of filament transformers 60-1, 60-2, and 
60-3. Check for a continuity indication. If 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. 

f. PLATE TRANSFORMER .62. (1) Apply test 
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 plate trans· 
former has an open circuit. If no repair can be 
made, replace the transformer. 

(3) ·Disconnect one of the a-c input leads from 
the primary terminals of plate transforn:er 62. 

( 4) Apply test prods across the pnmary ter· 
minals of the plate transformer. Check for a c?n
tinuity indication. An infinite resistance readlng 
indicates that the primary winding of the plate 
transformer has an open circuit. If no repair can 
be made, replace the transformer. 

1 03. Signal Tracing Keying Unit 
a. TEST INSTRUMENT. Cathode-ray Osdllo· 

scope I-134-A; Test Cord CD-719. 

NOTE. The purpose of this test is to isolate defects to he 
particular stage within the keyer unit. When the defect as 
been traced to a particular stage, a voltage or resistance ;neasUI;: 
ment test of that stage is made to locate the defective co 
ponent part. 

b. PRELIMINARY TEST. The following test 
will sectionalize the defect to either the low- or 
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 BREAKE~ 

and the MAIN POWER switch to the ON posi-
tion. 

( 4) Turn the selector switch to the internal 
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Figure 47. Keyer BC- 578- A, schematic of voltage power suppl)'· 

position. The selector switch should be left in 
this position for all tests. 

NoTE. On SOif!e models of the keyer unit, it will be neces
sary to short the Jnterlock switches where panels are removed 
before 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 ~nd 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. 

c. 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 ~aveform indication is obtained, test 
the oscillator tube and stage. 
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Figli1'e 48. Keyer BC-7 58-A, o.rci/1(//0r stage. 



d. TESTING THE SYNC. AMPLIFIER STAGE (fig. 
49 ) . ( 1) Check for normal waveform indica
tion between the control grid (tube prong 5) and 
ground. If no waveform indication is obtained, 
check coupling capacitor 6-5, and stage. 

PRONG 3 

) 

( 2) Check for a normal waveform mdication 
between the plate (tube prong 3) and ground. 
If no waveform indication is obtained, test the 
tube and stage. 

6F6 
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OF ~05 

TO COifTAOL- GRID 
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PART OF SWITCH 50 

0 0 0 4 5 

0:0,0 
.0 6 

llV 
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BOTTOM VIEW TUBE BAS£ 
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Figt~re 49. Keyer BC-758-A, SJilC. amplifier stage. 
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e. 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. 

., 

(2) Check for normal waveform indication 
between the plate (tube prong 3) and gro~d. 
If no waveform indication is obtained, test ~he 
tube and stage. 
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Figure 50. Keyer BC-758-A, square-wave generator stage. 



f. TESTING THE PULSE SHAPER STAGE (fig. 
51). (1) Check for normal waveform indica
tion between the control grid (tube prong 4) and 
ground. If no waveform indication is obtained, 
check coupling capacitor 1, variable capacitor 70, 

WAVE FORM 
PRONG 4 

I 

TO -. 1----. 
SQUARE WAVE 
CEN£~ATOR 

6F6 

q 
0 
0 
0 
0 
II) 
N 

and the srage. 
(2) Check for normal waveform indication 

between the plate (tube prong 8) and ground. If 
no waveform indication is obtained, test the tube 
and stage. 
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Fig11re 51. Keyer BC-7 58-A, pt~lse shaper stage. 
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g. TESTING PULSE AMPLIFIER STAGE 6F6 (fig. 
52). ( 1) Check for normal waveform indica
tion between the control grid (tube prong 5) and 
ground. If no waveform indication is obtained, 

G•J 

10 • 1 
PULSE SJI~PiiR 

C58J7 

WAVE FORM 
PR0NG5 

· PRONG 3 

-. 

check coupling capacitor 6- 3 and stage. 
( 2) Check for normal waveform indication be· 

tween the plate (tube prong 3) and ground. If 
no waveform is obtained, test the tube and stage. 
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c:: 
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8SV 20,ooo.n •sG ___ __ 

3.2V~ 
OJ\. 

ov ... s OA 
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Pig11re 52. Ke;,er BC-758- A, fmlse amf;/ifier stage. 
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h. TESTING 6L6 PULSE AMPLIFIER OUTPUT 

STAGE (fig. 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. 

WAVE FORM 
PRONG 5 

fi•4 

TO ... ~ ..... --1• 
PULSE AMP 

G'FG' 

(2) 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. 

6L6 s -----.. --1·~-4·~ TO GRID OF 
FIRST 450 TH 

zg 

8+ TO POINT -A 

5(;A££H ·SUPPLY TO POINT - C 
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9-9 03 
o· O,o 

I 8 

oo 
PRONG3 8X •S K• 8.X. 

BOTTOM VIEW TUBE BASE 
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Pig~~re 53. Keyer BC-758- A, p11lse amplifier 011tput stage. 
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i. T ESTING 616 SYNC. SINE-WAVE OUTPUT 

STAGE (fig. 54) · 

NoTE. This stage sho~ld be tes ted es_Pecially wh_en no wave
form indication was obtamed whep testmg _the osc tllator stage. 
D o not omit this stage when s:gnal tracmg even though_ tt 
may seem that this stage has no dtrect relat10n to the precedmg 
stages. 

( 1) Check for normal waveform indication be
tween the control grid (tube prong 5) and ground. 

TO sc;AEEN 
CAIO G"7 

. d check If no waveform indication is obtame , 
coupling capacitor 6- 2 and stage. . . n be· 

( 2) Check for normal waveform indKat1? d If 
tween the plate (tube prong 3) and groun · be 
no wavefo rm indication is obtained, test the tu 
~ s~~- . t 

( 3) Check for normal waveform indicat1?0 \ 

the a-f output jack. If no waveform indicatiOn 1 

obtained, check the jack circuit. 

to SYNC. ANR AHD 5 • S 

6F6 

8 + .., __ ....,;a,...,;.+to-... 
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B. 
c. 

Terminal block 011 J B-61. f. ]B-31 on Trailer K-22-B. 
R. Red receptacle 011 Traile1' K-22-B and JB-64 on Truck 

K-30. . k 
U. Control Utlit BC-1012- B, termmal bloc · 

Control Unit BC-1011-B, terminal block. 
Gree11 recefJtacle 011 trailer K-22-B and JB- 64 on Truck 

K- 30. 
G. Gyrostat MC-392, terminal block. 

Figure 56. Anu,ma Position Control MC-298-A, schematic (u;it/.? Cot1trol U11it BC-1011-B) 



/1. Terminal block on JB-61 . 
G. Gyrost<ll MC-392, te,.minal block. 
P. Power Panel BD-111-A, termilral block. 

T. T enninal on transfer relay. 
U. Control Unit BC-1012-B, terminal block. 

Figure 57. Antenna Position Co11trol MC-298-B, schematic (with Control Unit BC-1011-A). 

----- -., 

:TL31060 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



ANTENNA 

ZP ~p 4,. 1P 

lx 
\ 
\ 

\ 

6A lza 

A. Terminal block on JB- 61. 
B. Control Unit BC- 1011- B, terminal block. 
G. Gyros/at MC- 392, terminal block. 

I'. 

M. JB-77 on Motor Generator MG-32-A. 
P. Power Panel BD-111- A, terminal block. 
U. Control Unit BC-1012-B, terminal block. 

Figure 58. Ar1te1ma Positio11 Control Mi-298-B, schematic (with Control Unit BC-1011-B) . 
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APPARATUS LEGEND FOR CONTROL UN1T BC-1011-A 

IPARll S.C. TYPE OUAN 

REO. 
DESCRIPTION 

MANUFACTURER'S TYPE NO.AS-SPECIFIED BELOW, ASSEMBLEO.ON 
NO.I NO 

I 
2 
3 

4 
5 
6 
7 
8 
9 

10 

II 

12 
13 
14 
15 

Sw-197 
SW-184. 

SW-198 

SW-194 

I 

I 

I 

I 
I 

I 

2 
I 
2 
I 

I 

I 
3 
I 
3 

OR EQUAL DWG.NO. ITEM 

MOTOR <SYNCHRO) 5-F ARMA CORPORATION MK.m' ,MODEL 1-A 

GENERATOR lSYNCHROl 6-G ARMA CO~PORATION MK n,MODEL 1-A 
MOTOR, D.C.,I/90 H.P., 2880 R ~.M,SHUNT WOUND WESTINGHOUSE ELECt 8 MFG. CO. STYLE NO. 957909 

SWITCH, TWO WAY, LEVER DONALD P. MOSSMAN INC., SIMILAR TO SERIES NO.AIOI 
SWITCH, TWO WAY, LEVER DONALD P. MOSSMAN INC., SIMILAR TO SERIES N0.4101 

SWITCH, TWO WAY, LEVER DONALD P. MOSSMAN INC., SIMILAR TO SERIES NO. 4101 
SWITCH, MICRO, NORMALLY OPEN MICRO SWITCH CORP. NO. YZRI7 
SWITCH, RATCHET SOLENOID,REVERSING GENERAL CONTROL CO. TYPE RS-5 
SWITCH, TOGGLE, 3AMP. 250 VOLT BRYANT ELECTRIC CO. 

RESISTOR 1000 OHMS, 50 WATTS OHMITE MFG. CO: 
RESISTOR 100 OHMS 100 WATTS OHMITE MFG. CO. 
RHEOSTAT 2000 OHMS, 600V., 1.06 AMP. OHMITE MFG. CO. 
TERMINAL STRIP, 7 TERMINAL HOWARD 8. JONES 

I 

~At NQ 5141.,.A 

CAT. ~0. 0572 

CAT. NO. 0960 

MODEL P ,SPEC. NO. _9584 
CAT. NO. 1'-21 

TERMINAL STRIP. 4 TERMINAL HOWARD 8. JONES 
LIGHT, DIAL, MAZDA, 6W.,120V., WESTINGHOU~E ELECT.8MFG.CO. 

CAT.NO. 4-21 ' 
STYLE NO. S-6 

TL-31904 
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APPARATUS LEGEND 

REF. S.C. DESCRIPTION 
MFR'S. REF. S.C. DESCRIPTION 

M) TYPE NO. 
* MANUFACTURER TYPE NO. 

QUAN. NO TYPE · NO. 
SWITCHES 

MOTORS 

I SYNCHRO-MOTOR 5 - F ARMA CORP. MK lll MODEL 1-A I 8 sw - 197 4-POLE DOUBLE-THROW !..EVER 

2 DC, 11'90 H.P. 2800RP.M.Stf.M WOUflll WESTINGHOUSE ELEC.8Mffi CO. 957909 I 9 sw- 184 D.P.D.T:.1._0.P.S.T. LEVER 

GENERATOR 
10 6 -POLE SINGLE· THROW LEVER 

3 SYNCHRO· GENERATOR 6-G ARMA CORP. MK n MODEL 1-A I II MICROSWITCH NORMALLY OPEN 

RESISTORS 
12 RATCHET SOLENOiD, D.P.D.T. 

4 1000 OHMS 50 WATTS 0572 I 13 SN- 19 4 TOGGLE 3AMP. 250V. S.P.S.T. 

5 100 OHMS 100 WATTS OHMITE MFG. CO 0960 I 
LAMP 

6 RHEOSTAT 200 OHMS 600\l 1.06AMP. 
MODEL p79584 14 DIAL 6W. 120 v. I 

I 7 RHE0,.25000t-NS.WITH OFF POSITION 
MODEL HIll 3520 I 

TERMINAL STRIPS 

... * MANUFACTURER INDICATED OR EQUAL AND iNTERCHANGEABLE WITH ITEM SPECIFIED. 15 7-TERMINAL 

16 4·TERMINAL 

Pigme 60. Conlrol U11i1 BC- 7011- B, .rchemalic. 

.. 

CONTROL 
SYSTEM 
SWITCH 

STOP 

*MANUFACTURER 

) 
}D.P. MOSSMAN INC. 

MICROSWITCH cORP. 
GENERAL CONTROL CO. 
BRYANT ELECTRIC CO. 

WESTINGHOUSE ELEC.EWfG.CO 

\ H. B. JONES 

MFR'S . . QUAN. 
TYPE NO. 

4101 I 

4101 I 

4101 I' 

Y2RI7 2 

RS - 5 I 

5141-A I 

s-s 2 

7•21 3 

4 · 2 1 I 
.. 

TL 31083 
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APPARATUS LEGEND 

REF S.C. DESCRIPTION *MANUFACTURER 
MFR'S. REF. S.C. DESCRIPTION 

to() TYPE NO. 
TYPE NO. 

QUAN. NO TYPE · NO. 
SWITCHES 

MOTORS 

I SYNCHRO-MOTOR 5-F ARMA CORP. MK N MODEL 1-A I 8 sw - 197 4·POLE DOUBLE-THROW L.EVER 

2 OC, 1190 H.P. 2SOORP.M.SIUIT woUM: WESTINGHOUSE ELEC.SMFG. CO. 957909 I 9 sw- 184 O.P.O.T._._O.P.S.T. LEVER 

GENERATOR 
10 6 ·POLE SINGLE· THROW LEVER 

3 SYNCHRO· GENERATOR 6-G ARMA CORP. MK n MODEL 1-A II MICROSWITCH NORMALLY OPEN 
I 

RESISTORS 
12 RATCHET SOLENOiD, D.P.O.T. 

4 1000 OHMS 50 WATTS 0572 I 13 SIJ•I94 TOGGLE 3AMP. 250V. s.P.S.T. 

5 100 OHMS 100 WATTS OHMITE MFG.CO. 0960 I 
LAMP 

6 RHEOSTAt 200 OHMS 600\1 1.06AMP 
MODEL p#9594 I 14 DIAL 6W. 120 v. 

I 7 RH8).,2500 -CJI.Ns.WITH OFF POSrTION 
MODEL H # 3520 I I 

TERMINAL STRIPS 

- * MANUFACTURER INDICATED OR EQUAL AND INTERCHANGEABLE 
15 ?·TERMINAL 

WITH ITEM SPECIFIED. 
16 4 · TERMINAL 

Pigm e 60. Conlrol Unil BC- 1011- B, .rchemPtir. 

CONTROL 
SYSTEM 
SWITCH 

STOP 

*MANUFACTURER 

~ 
[?D.P. MOSSMAN INC. 

8 
MICROSWITCH CORP 

GENERAL CONTROL CO. 
BRYANT ELECTRIC CO. 

WESTINGHOUSE ELEC.St.'fG.CC 

\ H. B. JONES 

.. 

MFR 'S . . QUAN. 
TYPE NO. 

4101 I 

4101 I 

4101 I ' 

Y2RI7 2 

RS·5 I 

5141·A I 

s-s 2 

7•21 3 

4·21 I 
.. 

TL 31083 



~ 
~· 
;;, 
~ 

~ 

[ ... 

~ 
~ 
~ ... 
~ 
<.") 

t; 
~ 
.... 
~ .. 
~ 

~-
~ 

r---r-- ...::::-_-_- - -----...., 
II - -------......,1 
II . Ai R I 

II II 
!1 t I 
I / \L _ _:•_ s2 // · 

\ --//;r-------- I 

\ 

/ Tj I 
I G'08 ~10 E .__ 
I / \ I I 

\ 
I \ 

I 

I 
I 

~~------------------~-o20 

~--------------------~30 

..... --+--o4o 
~--------.---~~~--~50 

060 

I / ' I 
I I - u-2 

I ; I 
I I o~o 
' 0130 0130 L I 0140 0140 

- ___ GYROSTA.!__~C-3~ __ .J l&o+-
....__---1---+--1--1~16 

!.!:! 
0170 
OliO 

'\...01~ 

r----- ----- -----l 
I \ 
) ~z I 

4 I 
s- I 

~--~~-+----------------~ I XA, F, I 
ro~-~~~R-MOR ___ · ~ 

I 

' I I 1:: 

APPARATUS LEGEND FOR MOTOR GENERATOR MG-32-A 

..L 

ITEM S.C. TYPE Q~ 
NO. NO. REO. 

DESCRIPTION 
MANUFACTURER'S CATALOG NO. OR TYPE NO. 

AS SPECIFIED BELOW, OR EQUAL 
ASSEMBLED ON 
OWG. NO. I ITEM 

1 1 
2 1 

' 2 
~ 1 
5 • 
6 1 

7 1 

8 1 
9 2 

10 

I 
1 

ll ' ll 2 

GENER~TOR, SYHCHMQ-OifFERENTIAL 6-DG 
T~ANSFORMER 

RESISTOR 25 OHMS 75 WATT 
GENERATOR,D.C,, O.J K.W. 125V. SELF-EXCITED 
RESISTOR 32.5 OHMS 200 WATT 
GENERATOR,D.C., 0.5 K.W. 250V. SHUNT-wQUMD 
JI'.OTOR,A.C., 3 PHASE, 60 CYCLE, 208V. lt H,P. 
~TOR,A.C. 1 45 VOLTS,60 CYCLE,1/750KI\,3150 RPM 
SILVERSTAT RESISTOR 6 TO 590 OHMS 
CAPACITOR, 5 MFO, 165V. 60 Cl"Cl£5 
TERMINAL ST~IP, 8 TERMINAL 
TERMINAl STRIP, 7 TERMINAL 

ARHA CORP. MK ~ MOOU. l 
WEST-INGHOUSE ElECT~IC .\ Mf6. CO. STYLE il 1231882 
OHMIT£ MFG. CO. CAT. I 0772 
WESTINGHOUSE ELECTRIC & MFG. CO. STYLE I 1200927 
WARD lEONA~ ELECTRIC CO. STYLE A CLASS I 
14ST I NGHOUSE ELECTRIC 'i MFG. CO. STYLE I 1200927 
WEST I NGHOUSl E.llCTfliC i MFG, CO. STYlE t 1200927 
WESTINGHOUSE ELECTRIC & MFG. CO. STYLE I 1231766 
WARD LEONARD E.LlCTIUC CO., WEMCO STYLE ' l2HU59 
CORNElL OUISI LIEA CO. CAT·. t KLA2050 
W£ST·IM6~USE ElECTfHC & MF"G. CO. STYLE f 5ll22ll6 
W~ST·I NGHOUSE. f.I.LCTfUC I MFG. CO. STYLE f 12Sl!i96 

TL 31907 



104. Control Unit BC-1011-A or BC-1011-B 
Panel Lamps 

MANUAL switch is in the MANUAL AND 
RATE position. 

b. PROBABLE CAUSES. (1) Defective light 
a. ABNORMAL CoNDITION. Panel lamps do 

not light with DIAL LIGHT toggle switch is 
turned on. 

bulb. 
( 2) Defective socket. 
(3) Defective switch SW- 194. 
( 4) Defective ON-OFF switch. NoTE. On Control Unit BC-1011-B, lamps are controJ!ed 

by knob labeled LIGHT CONTROL. c. TEST INSTRUMENT. Analyzer I-153-A. b. PROBABLE CAUSES. (1) Defective lamp d. REMEDY. ·Proceed with the following tests 
until a defect has been located. 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. 

( 1) Testing light b~tlb. 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. 

c. TEST INSTRUMENT. Analyzer I-153-A. 
d. 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 ' bulb. Remove the lamp 

bulb and replace with a tested new bu.lb_. If the 
new bulb does not light, replace the ongmal bulb 
in the socket. 

(2) T esting lamp socket. (ct ) Remove the 
side panel of Control Unit B~-1011-A. . 

(b) Check the socket t~nnma~s. Repatr or re
place any broken connectiOns. 

(c) Remove and tag the leads from one of the 
socket terminals. · . 

(d) With bulb in the socket and toggle swttch 
in OFF position, check for .cOI:tm.w~y ~cross the 
socket terminals. If no contm~tty ts md1cated, re-
air or replace the socket. . 

P (3) Checking toggle swztch. (a) Remo~e vol
tage by tun:ing off power to.·the untt at sw1tch on 
Control Umt BC-1012-A or BC-1012-B. 

(b) Check the toggle switch. conn~cti~n~ and 
check for continuity acro.ss the swi~ch :With It u: the 
ON position. . If there ts no contmwty: repatr or 

. re lace the switch. . 
~ 4) Checking On-Off swztch. (a) Remove 

ower at the power panel. 
p (b) Remove front panel of Control Unit BC
l012- A or BC- 1012-B. 

(c) Check the switch. conn~ctions an~ che~k for 
continuity across the switch With the switch m the 
oN position. 

(d) Make any repairs or replacement neces-

sary. 

105. Control Unit BC-1011-A, Indicator 
Lamp (Red) (fig. 59) - · 

(2) Testing socket. (a) Remove side panel 
of Control Unit BC-1011- A. 

(b) Check the socket ' terminals. Repair any 
loose or broken connections. 

(c) Check the socket for continuity with the 
voltage off and the bulb in the socket. 

(d) If no continuity is indicated, repair or re
place the socket. 

(3) Checking toggle switch. See paragraph 
104d(3). 

( 4) Testing ON-OFF switch. See paragraph 
104d( 4). 

106. Motor Generator MG-21 (fig. 61) 
NoTE. 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. 

a. ABNORMAL CONDITION. Motor generator 
set does not start when the ON-OFF switch on 
Cont~·ol Unit BC-1012-A or BC-1012- B is turned 
to ON position. · 

b. PROBABLE CAUSES. (1) Def~ctive wiring to 
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. 
c. TEST INSTRUMENT. Analyzer I-153-A. 
d. REMEDY. Proceed with the following tests 

until a defect has been located. . 
(1) Checking wiring of motor generatM 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 
104d( 4). 

a. ABNORMAL CoNDITION. Indicator lamp 
does not glow when MANUAL AND RATE-

(3) Checking induction motor. (a) If induc
tion motor will not start and the proper alternat-
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ing current is available at the motor termin~ls, the 
motor generator set should be ~eplaced _w1th ~he 
spare unit. Ordinarily, the reparr of an mduct10n 
motor should not be attempted by the radar tech
nician. 

(b) Before disassembly of the _set, permission 
must be obtained from the officer m charge. 

NOTE. Voltage used by the induction motor is 3-phase, 208-
volt. 

107. Control Unit BC-1011-Aor BC-1011-B, 
Indicator Dials 

a. ABNORMAL CoNDITION. Indicator dials do 
not rotate when motor generator set is started. 

b. PBOBABLE CAUSES. ( 1) Defective wiring in 
Selsyn system. 

( 2) Defective Selsyn motor or Selsyn generator. 
c. TEST INSTRUMENT. Analyzer I-153-A. 
d. REMEDY. Proceed with the following tests 

until a defect has been located: 
(1) Checking wi?"ing in Selsyn system. (a) 

Check a-c voltage at terminals in junction boxes 
and terminal strips until a defect is localized . 

(b) If de~ective wiring is discovered, make any 
necessary repairs. 

(2) Checking Selsyns. (a) Make a voltage 
check at the terminals of the Selsyn. · 

(b) Remove a~d t~g leads to Selsyn term~nals. 
(c) Check contmlllty between Selsyn termmals. 

Remove and replace Selsyn if an internal open 
circuit is indicated. 

NoTE. Do not 'take apart or attempt any inte~nal repair on 
a Selsyn unit unless permission of the officer tn charge has 
been obtained. 

1 08. Antenna System 

a. ABNORMAL CoNDITION. Antenna does not 
rotate when rate control rheostat is energized. 

b. PROBABLE CAUSES. (1) Defective ra.te con-
trol rheostat. 

( 2) Defective rate control motor. 
(3) Defective d-e exciter. 
( 4) Defective Selsyn control system. 
( 5) Defective Silvers tat in Gyros tat MC-392. 
( 6) Defective d-e genera_tor. 
(7) Defective antenna dr~ve motor .. 
( 8) Defective antenna dnve mechanrsm. 
c. TEST INSTRUMENT. Analyzer I-153-A. 
d. REMEDY. Proceed with the following tests 

until a defect has been located. . 
( 1) Checking ?"ate cont1'ol1·heostat (fig. 59). 

NoTE. Try both hand and. foot contro ls. If the antenna 
rotates, when either control 1~ u~ed, the trouble has been 
localized to the other rheostat CJrcuJt. 

(a ) Check wiring between the rate control 
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rheostat and the rate control motor, including 
switches in the circuiL 

(b) Make sure that the contactor arm , is mak· 
ing a good contact on the rheostat. 

(c) Make a resistance measurement of the 
rheostat. 

(d) Make any necessary repair or replacement. 
( 2) Testing 1'ale contt·ol moto1" (fig. 59). (a) 

Measure d-e voltage present across the field of the 
rate control motor. It should be approximately 
50 volts. 

(b) If the voltage is wrong, check variable 
series resistors 10 and 11. Adjust the resistance, 
if necessary. 

(c) Check condition of motor brushes and bear· 
ings. Replace or clean brushes if necessary. If 
bearings are worn, replace the motor. . 

(d) If no voltage is present, check the d-e ex
citer in Motor Generator MG-21. See test (3) · 

(e) If rate control motor is operating properly, 
check the transmission gears to synchro-generator 
6G. 

( 3) Testing d-e exciter (fig. 61). 

NoTE.. The d-e exciter provides excitation for the ~~ea~f 
stone bndge field of the rate control motor and the lie 
Antenna Drive Motor M0-30. 

't r (a) Check the output voltage of the excr e ' 
This should be 118-132 volts. 

. (b) If the corr.ect voltage is present, ch_eck the 
wmng and connections of all output circurts. 

(c) Check the c~~dition o_f brushes. Clean ufd 
replace, as t~e condrtron requrres. Brus~es 5~1~ al 
be replaced 1£ they are worn to half therr ongrn 
length. 

1 eJ{' (d) If voltage is not present, replace t 1e 
· citer unit. 

( 4) Testing S elsyn co11.t1'0l system. See para, 
graph 107d(2). 

92 ( 5) Testing silverstat in GyroJtat MC-3 t 
(fig . 62) . (a) Check the two legs of the Whea : 
stone bridge for continuity. Replace any defec 
tive resistor or repair any broken connections. 

(b) Check alignment of Silverstat. . The tW~ 
fibre push pins should just touch the first Sil~erst~£ 
leaves on each side but not cause the closmg . 
any contacts when the rate control rheostats are 111 

the center position. 
(c) See that all contacts are clean. 
( ) . 11ter-d If necessary, adJust the gyromotor ce 

ing 'springs to proper tension. d. 
( 6) Checking d-e gene,-ator. (a ) Check con 1

' 

tion of brushes. 1 
(b) Check voltage across d-e generator field. t 

should b~ 29-3 7 volts direct current. 



(c) lf no voltage is present make a continuity 
test of the field of .the generator. 

(d) Measure d-e current on armature. It 
should be 1.4 to 1.6 amperes. If there is no cur
rent, make a continuity test. 

(e) Replace the generator if either the field or 
a,rmature is found defective. 

(7) T esting antenna dfive mot of M0-3~· (a) 
Chetk condition of motor brushes a,ud beanngs. 

(b) Make d-e current measurements of both 
field and armature. Refer to table of test readings 
and operating data, e below. Field current should 
be 0.27 to 0;34 amperes. Armature current should 

be 1.4 to 1.6 ampere~ . 
(c) If there is no current through the field 

winding, make a continuity check of t?e field and 
the wiring connections to the d-e exoter. . 

(d) If there is no current in the arma.ture wmd
ing, check the armature and the connectwns to the 
d-e generator for continuity. . 

(e) Repair any open or broken connectwns. If 
there is an open circuit in the field or armature of 

the motor, replace the motor. . 
(8) T esting antenna drive mechamsm. (a) 

1 'ng and lubn
Inspect the gears for proper mes 11 

cation. . t 
(b) Repair or replace a'ny defectlve par · 
e. ABNORMAL CoNDITION. Antenna moves 

erratically. · t 
( 1) Gyromotor 1s no f. PROBABLE CAUSES. 

running .1 t 
( 2) incorrect adjustment of 51 versta. A 

RUMEN'f.. Analyzer l- 153- · 
g. T EST INST d 'tl the following tests 
h. REMEDY. Procee Wl 1 

until a defect bas been locat(efid. 62) (a) Check 

( ) T · gy,.omotor g. · 
1 esttng . 't Replace transformer 

transformer for contm~1 Y· d 
· f . it is indKate . 
1 an open okrc

5
u f capacitor for a short circuit, 

(b) Chec - p. 

first removing one set of leads between the motor 
and the capacitor. 

(c) If capacitor is defective, replace with a uc::w 

one. 
(2) T esting adjustment of silveHtat. (a) .,ee 

paragraph 108d ( 5). 
(b) Try reversing the leads to the mocor gen

erator field (F1 and F2). The Silverstat correction 
may be in the wrong direction. 

i. ABNORMAL CoNDITION. Antenna rotates in 
wrong direction. 

j. PROBABLE CAUSE. Reversal of leads to syn
cl11'o-generator 6G. 

k. REMEDY. Reverse two of the leads marked 
S on the armature of synchro-generator 6G. 
. NoTE. While checkin,g the operation of the antenna posi. 

twn control system, examme carefuJly the mechanical operation 
of the system, noting any worn or b~oken gears or gear teeth, 
worn beanngs, obstr~ctwns to operatwn of moving parts, and 
an)' Jack of Jubncatlon of gea~s and bearings. Replace any 
broken or worn part and Jubncate when necessary with the 
proper 011 or grease. 

l. Test Readings and Operating Data Antenna 
Positi.on Control MC-298. 
1. Rate control motor speed (either 

direction). . . . . . . . . . . . . . . . . . . . . . . . 2,880 rpm ± 5% 
2. Antenna drive mocor speed. ..... . .. . 1,800 rpm ± 5% 
3. Gyromotor speed. .... . .... ......... 3,300-3,500 rpm 
4. Motor generatOr speed ..... . . . . ... .. . 1,725 rpm ( min.) 
5. Rate control motor field. . . . . . . . . . . . . 50 v ± 1 v de 
6. D-e exciter output .. . . .. . . . . . . . . . . . . 118- 132 v de 
7. D-e generatOr field ... . 00 •• 00 • ••• 00 • • 29- 37 v de 
8. D-e generatOr output .......... . ..... 250 v·dc 
9. A-c induction motOr 3 phase, 208 v. . . 1,120 watts ( max.) 

10. D-e exciter output . . . . . . . . . . . . . . . . . . 2.4- 2.9 amp 
11 . D-e generator field. . . . . . . . . . . . . . . . . . 0.66-0.84 amp 
12. Antenna drive mocor field . . . . . . . . . . . 0.27-0.34 amp 
13. Antenna dri ve motor armature . . ... .. 1.42- 1.60 amp 
14. D-e input to control box ........ . . ·. . 0.7-0.9 amp 
15. D-e input to gyros tat . . . . . . . . . . . . . . . 1.42- 1.60 amp 
16. A-c input to control box..... . . . . . . . . 2-2.4 amp 
17. A-c input to gyros tat . .... . . . . . . . .... 0.130-0.155 amp 
18. A-c input to 6G sychrotie . . . . . . . . . . . 1.5-1.8 amp 

Section IV. RECEIVING SYSTEM 

109. General Information 

P
. ctically all of the more serious troubles 

ct. ra d' .11 . 
tered in the ra 10 sets wt show up m one 

encoun . ' 
er or another, as some trregularity in the 

mann 
. ge on the screen of the oscilloscope. Fre-
~::ntly, th~s will be the only · outward sign that 

mething 1s wrong. In the case of power system 
so 0 0 t bl or transmlttmg sys em trou es, 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 wlll 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-

105 



ponents used in the receiving system, most of the 
actual trouble shooting work within the com
ponents 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
compli~hed by the subs~itution of the proper 
spare components. Fo: thts reason, t~e spare ~~m
ponents must be kept 111 good operatmg condtbon 
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 ?oth 
units can be serviced .and to prevent the detenora
tion of the equipment from long-standing idleness. 

c. If the oscilloscope is off and cannot be 
turned on, as indicated by no pilot light on the 
range dial and no image o~ the screen, first check 
the a-c power plug connectwn on the rear panel of 
the unit. If the power is on, replace the oscil
loscope with the spare m:it; th~n locate and clear 
the trouble in the defecttve u111t. If the fuse on 
the rear panel is blown, do not replace it witho.ut 
first investigating and correctmg the cause of 1ts 
failure. 

d. If no image at all appears on the screen of 
the oscilloscope when the power is on, the o.scillo
scope itself is faulty. ~he nature and lo.catwn of 
the fault within the un1t cannot be predtcted, 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 .lin~ on the 
screen it is an indKatwn of tube or orcutt trouble 
in the horizontal sweep circuit of the oscilloscope. 

g. If the image ap_Pears normal: but is displaced 
horizontally to the nght or left stele 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. 

h. If the image appears normal, but is displaced 
vertically upward or ~ownward on t~e screen and 
cannot be returned to 1ts normallocatwn 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. 
i. 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 potentiometer 
and the associated cable between the oscilloscope 
and the receiver. Then check to see that the spark 
gap and the output connections of the receiver are 
operaring correctly. If so, check the tuning ad
justments of the r-f oscillator and the transmission 
line as~ociated 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 spare 
Lmit. 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 propedy, 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 is 
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. 

l. 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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APPARATUS LEGEND FOR GYROS TAT MC- 392 

SC. TYPE ~UAN. DESCRIPTION 
MANUF ACTUREF$ CATALOG NO. OR TYPE NO. ASSEMBLED NO. 

NO. REQ. AS SPECIFIED BELOW, OR EQUAL DWG. NO. ITEM 

1 GENERATOR, SYHCHRQ-0 I FFERENT·IllL 60G ARMll CORP. MK V MODEL 1 
1 TRANSFORMER WESTINGHOUSE ELECTRIC 8 MF;. CO. STYLE M12318QZ 
2 R'tSISTOR 25 OHMS 75 WAH OHMITE MFG. CO. CAT. 110772 
2 SILVERSTllT· RESI$TOR 6 TO 590 OHMS WARD LEONARD ELECTRIC CO., wtMC0 STYLE 1112311159 
1 CAPACITOR 5MrD 165V. ~0 CYCLES CORNELL DUBILIER CO. CAT. IIKLA2050 
1 NOTOR,A.C., 115V,~O CYCLE 1/750 H.P.,31150 RPM WESTINGHOUSE ELECTRIC 6 MFG. CO. STYLE 111231766 
2 TERMINAL STRIP, 7 TEAMIN~l WEST· I NGHOUSE ElECTfiiC & MFG. CO. STYLE UU6116 
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3· Rec~iver BC- 404- C, ub1ma1ic. 
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1
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Part 
No. 

- -

l 

2 

3 
4 
SA 
B 

6 

7 
8 

9 
10 

II 

12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 

24 
25 
26 

APPARATUS LEGEND 
FOR RADIO RECEIVER BC-404- C 

Name of part aod description 
Qu2.0tity 
required 

---

6 
16 

12 
30 

2 

l 

2 
6 

4 

2 

2 
1 

1 
1 

2 

1 
6 

Capacitor, 471L!Lf, 500 volts. 
Capacitor, 500 wf, 500 volts. 
Capacitor, 100, 1111f, 500 volts. 
Capacitor, 0.009wf, 300 volts. 
Capacitor, 0.01jLf, 600 voles, oil fill ed. 
Capacitor, 0.0111£, 400 volts. 
Capacitor, 27 1111£, 500 volts . 
Capacitor, 0.00211£, 500 volts. 
Capacitor, 3- 301111£, variable. 
Capacitor, 0.1, 11£, 400 volts. 
Capacitor, a-{).1v.f, 600 voles. 

b--0.1 11£, 600 volts. 
c-0.1 11£, 600 volts. 

Capacitor, a- 8, jL{, 600 voles. 
b-8, 11£, 600 volts . 

Capacitor, 12- 1 right hand, 25 ILtlf, 5,000 vol ts. 
12- 2 left hand (built in). 

Resistor, 100,000 ohms, 1 watt. 
Resistor, 1,000 ohms, % watt. 
Potentiometer, 100,000 ohms. 
Resistor, 22,000 ohms, Yz watt. 
Resistor, 82,000 ohms, % watt. 
Resistor, 3,300 ohms, Yz watt. 
Resistor, 470 ohms, Yz watt. 
Resistor, 1,800 ohms,% watt. 
Resistor, 5,100 ohms, Yz watt. 
Resistor, 100,000 ohms,% watt. 

23- A, 23 ohms, 1 watt. 
23- B, 23 ohms, 1 watt. 
23- C, 7,500 ohms, 5 watts. 
23- D, 3,000 ohms, 25 warts . 

Resistor, 750 ohms, 20 watts . 
l Resistor, 300 ohms, 50 watts. 
1 Res istor, 750 ohms, 2 watts. 

APPARATUS LEGEND 
FOR-RADIO RECEIVER BC- 404--C (coned) 

Part Quantity 
No. required 

27 
28 
29 

30 
31 

32 
33 
34 

35 
36 
37 

38 

39 

40 

41 

42 

43 

44 
45 
46 

47 

1 
2 

4 

1 

l 

4 

1 

1 

N:tme of part aoJ descrirtion 

Switch, s.p.d.t. (2-circuit switch). 
Jack, 2-contact , normally open. 
Jack, 2-contact, normally open wi th third contact 

to ground tip with plug out. 
Choke, 8 h at 150 rna, 200 ohms. 
Transformer, primary llO volts; secondary, 350-

0- 350 volts at 145 rna, 5 volts at 3 amp, 6.3 
volts at 4.5 amp ct. 

Capacitor, 2.5, 11£,- 10 ILtlf, variable. 
Fuse, 5 amp (with extractor post). 
Receptacle, 2-pole male, 10 amp -250 volts, 15 amp 

- 125 volts. 
Capacitor, 0.1 p.f, 400 volts . 
Capacitor, 0.1 11£, 600 volts. 
R-f primary coil, 7 turns No. 14 tinned copper 

wire, % inch ID. 
R-f secondary coil , 3% tu rns No. 18 insulated 

wire, Ji'G inch !D. 
Oscillator coil, 8yg turns No. H tinned copper 

wire, Vt6 inch ID. 
Second r-f coil, ll turns No. 14 tinned copper 

wire, % inch ID. 
Converter coil, 23 turns No. 18 tinned copper 

wire, %; inch ID. 
Buffer coil, 33-i turns No. 14 tinned copper wire , 
~inch ID. 

I-f coil , 12 turns No. 24 enameled copper wire, 
% inch ID. 

Connector, female. 
Connector, female . 
I-f coil, 8 turns No. 24 enameled copper wire, 

% lOCh ID. 
Capacitor, 15tltlf, 500 volts. 
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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 sig.nal in the 
receiver or the oscilloscope. A faulty sh1eld, ~~ter, 
or by-pass capacitor may result in such a cond1~10n. 
Another possible cause of regular, pecul1arly 
shaped patterns on the screen is oscillation in the 
receiver. 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. . . 

b. ~REPARATORY STEPS. (1) Check receiver 
power supply before proceeding with the follow
Ing tests (fig. 64). 

( 2) Remove the receiver chassis from its case 
and place the receiver so that the end containing 
the power transformer rests on the work be 

1
ci 

( ~) c l 1. 
. ' onnec~ the test oscilloscope to the re-

ce1ver output ;ack. The test scope must rema · 
d • L' 1n 

connecte 111 trus position during the complet 
signal-substitution procedure. .e 

(4) Remove ·the 955 oscillator tube from the 
receiver unit. 

( 5) Turn the receiver and test instruments on 
( 6) Connect the ground test lead from th~ 

signal generator to the receiver chassis. m. Flickering of the image or ;umpmg of the 
baseline may give the appearanc~ of a double or 
multip!e image on the screen. Th1s type of trou(->le 
may originate in any one of sever~! ways, b~1t a 
possible cause is a loose connection or m1cro
phonic tube in the receiving system. s.uch troubles 
may occur in the receiver or. the o.scdloscope,. or 
the cables connecting these un1ts. It 1s also poss1ble 
that a faulty connection in the antenna .system or 
the transmitting system may cause th1s trouble 
by varying the frequency 01: tl~e output of the 
system very rapidly. As was mdr.cated .m l above, 
the interference may be created mtentwnally and 
every effort must be made. by the operator to cor:
tinue operation of the radw set to the best of h1s 

ability. . . 
n. Momentary blurring of the ent1re 1mage on 

the screen may result from poo~ contact of the 
phasing-unit slip rings, or poss1bly. from s~me 
trouble in the cathode-ray tube .or 1ts _f~cusrng
anode supply circuit. If the pl:asmg un.It 1s caus
ing the trouble, the blurring w1ll be notiCed when 
the range dial is moved. . . . 

o. The remainder of th1s. sectwn deals .speCI
fically with a d~tailed analysts of troubles 111 the 
receiver and osCilloscope. 

110. Receiver Component, Signal Substitu-
tion (fig. 63) 

a. T EST INSTRUMENT. 

Signal generator. I- 22- B. 
Cathode-ray Oscrlloscope I- 134- A. 
Test Cords CD- 627 and CD- 666. 

(7) Insert a 0.001-J..Lf capacitor in series with 
the test cord and the positive terminal of the 
signal generator. 

(8) Set the signal generator to the intermediate 
frequency of the receiver. 

NoTE. Allow th~ test instruments and the receiver to warm 
up for at leas t 15 mmutes before applying tes t. 

c. PROCEDURE (fig. 65). (1) For sianal sub
stitution the receiver is divided into fou/'sections. 
These sections mus~ be ~hecked . in their proper 
sequence to save tnne 111 locatmg 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 point 
No. 2 on the application chart) shows an abnor
mal condition. The sections are as follows: 

(a) Second detector and audio stages; test 
point No. 1. 

(b) 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. 

(c) 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. 

(d) First and second r-f stages; test point Nos. 
3 and 4. 

NoTE. Proceed with the following tes t procedures until a 
defective stage or section has been located. A stage or 
section is abnormal when, upon the applic~tion of the signal 
genem~or to the Input of a stage or sectwn,, no signal (or 
distortion) appears on the screen of the test osolloscope. 
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d. TESTING SECOND DETECTOR AND AUDIO 
STAGES (figs. 66 and 67). ( 1) Adjust the signal 
generator for maximum output. 

(2) Apply the output of the signal generator 
to the grid of the fourth i-f tube (tube prong 4, 
test point No. 1) . 

110 

( 3) If an abnormal indication is obtained on 
the test scope, test the tubes in the stages, includ
ing the 6SK7 fourth i-f tube. If the tubes are 
normal, apply voltage and resistance measure
ments to the stages, including the fourth i-f stage. 
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e. T ESTING I-F SECTIONS AND MIXER STAGE 

(fig. 68). ( 1) Apply the output of the signal 
generator to the grid of the 954 mixer tube (short 
end of the tube, test point No. 2) . 

6-1 

( 2) If an abnormal indication is obtained, 
apply signal substitution to the individual i-f 
stages ( i above) . 
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Figure 68. Receiver BC-404-C, mixer stage. 
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Figure 69. Receiver BC- 404- C, local oscillator 
and buffer amfJlifier stages. 

f. TESTING BUFFER AND LOCAL OSCILLATOR 
STAGES ( fig. 69) . ( 1) Replace the 95 5 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 ot 
the tube, test point No. ~). 

( 4) If an abnormal indication is obtained, te · 
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 
g)· ( 1) Apply the output of the signal gen-

71 · to the grid of the 1630 second r-£ tube 
erator · N ) 

b 
rong 4 or 5, test pomt o. 3 . 

(tu e P 

( 2) If an abnormal indication is obtained, test 
the second r-f tube. If the tube is normal, apply 
voltage and resistance measurements to the sec. 
ond r-f stage. 
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Figu,.e 71. Recei ve,. BC-404-C, second r-f stage. 
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Figttre 72. Receiver BC-404-C, first r-f stage. 

h TESTING FIRST R-F STAGE (fig. 72) . (1) 

R 
· ove the signal-generator ground test lead 

em . h . f the receiver c assis. 
rorz) Connect both output terminals of the 
· al generator to the in.put trombone of the re-

sign . . . b 
ceiver .. The proper .connectmg pomt IS a out 8 
. ches from the receiver. 111 

( 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 5 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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i. TESTING INDIVIDUAL I-F STAGES (fig. 73). ' point No. 5). If an abnormal indication i ob 
( 1) Apply the output of the signal generator to tained, check the coupling between the third an 
the plate of the third i-f tube (tube prong 8, test fourth i-f stages. 
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Fig11re 74 . Receiver BC- 404-C, third i·f sta.ge. 

(Z) Apply the output of the signal generator 

tl 
e grid of the third i-f tube (tube prong 4, 

to 1 ) If b l · d' · · test point No. 6 . an a norma m tcat10n ts 

obtained, test the third i-f tube. If the tube is 
normal, apply voltage and resistance measure
ments to the third i-f stage. 
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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 N o. 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 th~ 
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 proper 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. T EST INSTRUMENTS. ( 1) Signal Generator 
·J- 122- B. 

(2) Oscilloscope I- 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. 

control for the receiver. Insert the plug of Cord 
CD-627 into the output jack of the receiver; 
the other end of this cord is connected to the verti
cal plate terminals of t~1e test scope. Be sure the 
sleeve side of the plug 1s connected to the ground 
terminal of the test scope. 

( 4) Connect the signal-generator output lead 
to the grid of mixer tube 954 and con~ect the 
signal-generator groun~ lead to the chasSlS. The 
two leads from the stgnal-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 recetver, test osC1l~o· 
scope, and signal generator. Allow th.e eqmp
. ment to heat to normal temperature; th1s should 
be about 15 minutes. Do not align a cold receiver, 
as its adjustments will be different w~e~ it is 
operating at its normal temperature; tl11S 1s also 
true of the signal generator. . 

(7) Turn the resistor panel control to the maxt-
mum clockwise position. . . 

( 8) Ad just the attenuator dt~l on the. stgn~l 
generator until a pattern ~pproxtmately 1 mch tn 

height appears on the osctlloscope s~reen, and a~· 
just the timing controls on the osolloscope ~ttl 
the pattern on the screen becomes a steady stne 
wave. , 

(9) Loosen the knurled nut of the fourth i-f 
plunger screw, and adjust the plunger screw for a 
peak deflection of the sine wave. . 

( 10) If the deflection increases to a pomt off 
the screen of the oscilloscope, retard the attenua
tor dial on the signal generator to the original 
height of 1 inch. Continue ~dju.sting .the plunger 
screw until a definite peak 1s dtscermble. .w~en 
a peak deflection has been reached by adJustmg 
the phmger screw, tighten the knurled locknut. 
Do not move the plunger screw adjustment 111 

tightening the locknut. 
( 11) Repeat the procedure described above for 

the third, second, and first i-f stages. In other 
words, ad just the plunger screws and tighten the 
locknuts at a peak deflection for each i-f stage. 

NoTE. In progressing through the four i-f stages, it may be 
necessary to retard the signaJ.generator attenuat?r controls ~on· 
tinually in order to maintain the proper 1-mch deflection. 
Likewise, the resistor panel control may be retarded to prevent 
overloading and to obtain an undistorted sine wave at ~he 
peak setting. When peaking the last three stages, the sme 
wave becomes progressively blunt and ragged. This change 
in the pattern is caused by the admittance of a noise level .and 
actually indicates an increase in the sensitivity of the rece1ver 

( 3) Connect the receiver, the signal generator, 
oscillosc?pe, and resistor panel as shown in figure 
77. Rests tor Panel BD-109 is used as a sensitivity 

c. 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 microvolt · 
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HIGH VOLTAGE POWEF\ SUPPLY 

.hPPAR}.'fUS LEGEND FOR OSClLLOSCOPE UNIT BC-403-E 

Parr 
No. 

-
2 

3 
4 
5 
6 
6 
7 
8 
9 

10 

Qul"drr 
t«J•It<d 

-
2 
2 

9 

J4 
7 (6-12) 
.5 (J-5) 

1 

1 
9 

Name o£ part and descriprion 

Capacitor, 56!'-iJ.f, 500 volts. 
Capacitor, A-2{LtJ.f, 400 volts. 

:B-21'-!Lf, 400 volts. 
C-2 iJ.iJ.f, 400 volts. 

Capacitor, 0.001 iJ.f, 500 volts . 
Capacitor, O.Ol!J.f, 5,000 volts. 
Capacitor, O.Ol!J.f, 400 volts. 
Capacitor, O.l!J.f, 600 volts. 
Capacitor, O.l{Lf, 400 volts. 
Capacitor, 330 iJ.iJ.f, 500 volts . 
Capacitor, 0.001 iJ.f, 5,000 volts. 
Capacitor (7-o.oos {Lf), 0-035 v.f, 500 volts. 
Capacitor, A-8 {Lf, 600 volts. 

B-8 iJ.f, 600 volts. 
11 Capacitor (matched pair), 0.073\Lf, 250 volts. 

12 1 Capacitor, 2 vJ, 600 volts. 
13 2 Capacitor, 0.5 iJ.f, 600 volts . 
14 Resistor, 18,000 ohms (1- 39,000 ohms, 1- 33,000 

ohms, 2 watts, connected in parallel), 4 watts. 

15 Resistor, 300 ohms, SO watts. 
16 2 Resistor, 47 ohms, Y2 watt. 
17 Resistor, 270 ohms, Y2 watt. 
18 Resistor, 330 ohms, Y2 watt. 
J 9 2 Resistor, 1,000 ohms, Y2 watt. (19-1, 19-2). 
I 9 1 Resistor (2-2,000 ohms, Y2 watt in parallel) 

1,000 ohms, 1 watt. 
20 5 Resistor, 100,000 ohms, Y2 watt. 
21 2 Resistor, 1 megohm, Y2 watt. 
22 Resistor, 10 megohms, Y2 watt. 
23 Resistor, 150 ohms, 1 watt. 
24 Resistor, 750 ohms, 1 watt. 
25 Resistor, 7,500 ohms, 1 watt. 
26 Resistor, 39,000 ohms, 1 watt. 
27 2 Resistor, 1,000 ohms, 1 watt. 
28 1 Resistor, 390 ohms, Y2 watt . 
29 1 Resistor, 15,000 ohms, 1 watt. 
30 5 Resistor, 100,000 ohms, 1 watt. 
31 2 Resistor, 270,000 ohms, 1 watt. 
32 1 Resistor, 10 megohms, 10 watts. 
33 2 Resistor, 75 ohms, 2 watts. 
34 1 Resistor, 200 ohms, 2 watts. 
35 2 Resistor, 560 ohms, 2 watts. 

·--~--~---------------------------

.hPPARA TUS LEGEND FOR OSCILLOSCOPE UNIT BC-401-E 

Parr Quantity 
No. required 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
so 
Sl 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 

63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

2 

4 
l 

1 
2 

1 
1 
1 
2 

2 
2 

1 
1 
3 
2 

1 

1 

3 
4 

2 

1 

1 

1 

Name of parr and description 

Resistor, 10,000 ohm~, 2 watts . 
Resistor, 18,000 ohms, 2 watts. 
Resistor, 270,000 ohms, 2 watts. 
Resistor, 470,000 ohms, 5 watts. 
Resistor, 5,000 ohms, 10 watts . 
Resistor, 7,500 ohms, 10 watts . 
Resistor, 10,000 ohms, 10 watts. 
Resistor, 15,000 ohms, 10 watts . 
Resistor, 10,000 ohms, 20 watts. 
Resistor, 5,100 ohms, Y2 watt. 
Transformer (power). 
Transformer ( power, high voltage). 
Reactor (choke). 
Transformer (audio). 
Potentiometer, 25,000 ohms. 
Potentiometer, 75,000 ohms. 
Potentiometer, 200,000 ohms. 
Jack (open circuit). 
Relay (110 volts, 60 cycles). 
Relay, blower (110 volts, 60 cycles). 
Switch, safety (high voltage). 
Fuse, 5 amp. 
Light, pilot (Mazda, No. 51, clear) . 
Switch, toggle, d.p.d.t. 
Switch, s.p.d.t. (attached to potentiomerer Sl-1). 
Outlet plug, a·c, female (for blower motor). 

Receptacle (a·c input). 
Jack (closed circuit). 
Inductance, coil, 300 mh, 600 ohms. 
Inductance, coil, 25 mh, 140 ohms. 
Inductance coil, 1,870 mh (in shield) 2,600 ohms. 
Inductance coil, 280 mh, 665 ohms. 
Resistor, 8 megohm, 10 watts. 
Resistor, 1 megohm, 1 watt. 
Potentiometer, 1.5 megohm. 
Resistor, 120,000 ohms, 1 watt. 
Resistor, 82,000 ohms, Y2 watt. 
Resistor, 4,700 ohms, Y2 watt. 
Capacitor, 0.05 mfd, 600 volt. 
Resistor, 22,000 ohms, 1 watt. 
Resistor, 56,000 ohms, 1 watt. 
Resistor, 220,000 ohms, 1 watt . 
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1'1115 reading is shown on the attenuator dial of (9) Toalignthesecondr-fcoil (40-l ) , follow 
the signal generator. The sensitivity control, Re- the tuning wand procedure described above for 
sistor Panel BD-109, should be in the maximum the local oscillator coil. Should the output gain 
clockwise position. indicated on the scope screen increase to a point 

(2) The table below shows a stage-by-stage off the screen during any of these operations, re-
gain measurement of the four i-f stages. In taking tard the signal-generator attenuator control in 
these measurements, remove the signal generator order to maintain the standard l-inch deflection. 
lead from the mixer grid and ground, and connect (10) In aligni~g the first r-f coil (37-1), 
them to the grid (No. 4 prong) and ground on agam use the tunmg wand and follow the same 
the following stages: p'rocedure. 

4th i-f grid . . . . . . . ..... for a 1-~nch de.Bect~on . . . . . . . . . 80,000 microvolts. 

3rd i-f grid . ... . .... . .. . .... for a 1-~nch de.Bect~on . . . . . . . . 9,000 microvolts. 

2d i-f grid . . . ... . . . . . . . ..... for a 1-~ch de.Bect~on . 1,000 microvolts. 
lst i-f grid ... . .... .... ...... for a 1-~nch deflect~on . 110 microvolts. 
Mixer ·grid ... ...... .. . ..... for a 1-mch deflectiOn . . . . . . . . . 55 microvolts. 

d. ALIGNMENT OF R-F STAGES. To align the (11) Finally, adjust the potentiometer (15- 1) 
r-f stages, proceed as follows: . . for a peak deflection. 

(l) Install a trombone on th~ mput termmals e. SENSITIVITY OF R-F STAGES. If all the r-f 
of the receiver. Replace the osollator tube. stag~~ ?ave been aligned properly, the over-all 

( 2) Connect the signal-gene.r~tor output lead sens1trv.1ty of the receiver component should be 3 
and ground lead to arbitrary posttwns on the trom- or 4 mtcrovolts for a l-inch de.Bection on the test 
bone as shown in figure 78. . . oscilloscope screen. 

( 3) Set the frequency control dtal on the stgnal 
enerator to the transmitter frequency which 
~1ould be approxim~tely 106 megacycles. Set the 
eceiver oscillator dtal to 50. 

r ( 4) Apply power to all ~its and allow them 

e up to normal operatmg temperature. to com . 
( 5) Adjust the stgnal-generator attenuat.or con-

! so that a clear sine wave of approxtmately 
tro .11 
1 

inch appears on the oso oscopde shcree~. 
1 ( 6) Move the shorting bar an t e stgna -gen-

ator output leads along the trombone until a 
e~ak deflection appears on the oscilloscope. It 
P ay be necessary to retard the signal-generator at
J11 uator control to maintain the l -inch deflection 
ten .11 on the osc1 oscope. 

NoJ'E. In beg!nning the r-f. a!ignment, the adj ustment of 
attenuator dJ.al and sensJtivity control (Resistor Panel 

the 109 ) are arbitrary. and are done solely to obtain a clear 
130- wave on the oscJIJoscope. If the sensitivity control is 
SJ~d a~ full ga in, the attending noise level will cause a con
us d 'and unworkable pattern to appear on the scope screen 
fuse ' 1 I tt I h · ' n thoug 1 t 1e a cnuator contro on t e signal generator 
eve be properly reta rded. Consequently, the sensitivity con-
111ar and the signal-generator attenuator control must be ad
~r~ted simultaneously in order to secure a clear and workable 
J~ wave pattern on the Scope screen. 
5,oe-

(7) Insert the tun}ng wand in the .local oscil
lator coil ( 39-1 ) . E1ther the brass or 1ron end of 
the wand may be used at first. The tests and pro
cedures used in conjunction with the wand are 
described in paragraph 3 7. 

(8) Adjust the trimmer screw in capacitor 8-1 
of the buffer coil ( 42-1 ) for a peak deflection. 

112. Oscilloscope, Time Delay Relay 54-1 
(figs. 79 and 80) 

a. ABNORMAL. CONDITION. Oscilloscope time 
delay relay 54-1 1s not heard closing. 

b. PRO~ABLE CAUSES. (1) Lack of a-c power 
to the osGlloscope unit. 

(2) Defective a-c power switch 60-1. 
( 3) Defect~ve high-voltage safety switch 56. 
( 4) Defective time delay relay 54-1. 
C. TEST INSTRUMENT. Analyzer, I-l 53_A. 
~· REMEDY. Proceed with the following tests 

w1t1l a defect has been located. 

NoTE. Throw the a-c po ON · 
the d . 1 · d' 1 wer sw1tch and note whether 

ta m !Cator amp glows If th · d · 
proceed with tests ( 3) and .( 4 ) be~~~ ~~ar~h!amp glows, 
does not glow, proceed with tests (l) and ( 2) bel~! lamp 

~ (l) T.esting a-c powet" to the oscilloscope unit. 
l~ollow proc~dure outlined in paragraph 113d(l). 

(2) Testmg a-c powe1' switch 60-1 S 
graph 113d(6) . · ee para-

(3) Testing high-voltage safety switch. See 
paragraph 114d ( 5) . 

( 4) T esti~g time del~y 1'elay 54-1. (a) Re
move the osctlloscope un1t from its case. 

(b) Check for continuity across resistor WL of 
the ttme delay relay. 

~c) No~ma.l r~sistance is 1,500 ohms. ·If no 
r~sJstance md1eatwn is obtained, replace the re
tstor. 
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OSCILLOSCOPE BC-403-F, VOLTAGE AND RESISTANCE MEASUREMENTS 

Tube Prong No. Element I 
- Volt ) to ~round Ohms 10 grounJ 

1 Shield 
2 Heater 0 0 

3.15 ac 0 3 . Sup gr id 
2.5 340 

6SJ7 
4 Grid 

0 320,000 5 Cathode 
2.5 340 

Oscillator 
6 Screen 

88 20,000 

1st Section 
7 Heater 

3 .15 ac 0 8 Plate 
. 

250 65,000 ------ -
1 N.C. 

······ 2 Heater . .. ... 
3 .15 ac 0 

3 Plate 
178 26,000 

6V6GT 
4 Screen 

290 19,000 
5 Grid 

0 560,000 

OscillatOr 
6 N.c. 2d Section 

. . . 7 Heater .. . .. 
3.15 ac 0 

8 Cathode 
20 

780 ' --- ----1 Sh ield 
0 0 

2 Heater 

3 .1s ac 0 
3 Plate 

360 
17,000 

6L6 
4 Screen 

15,000 
Grid 220 5 

0 
95,000 

Keyer Amplifier 
6 N.C. 

Heater ... ... 
··· ·· 

7 

3 .15 ac 0 
8 Cathode 

14 ' 
250 --------

1 Sl1ield 

0 
0 

2 Heater 

3.15 ac 0 
3 Plate 

360 
17,000 

6L6 
4 Screen 

Grid 220 Range Amplifier s 
6 N.c. 0 15,000 

95,000 7 Heater ····· 
······ 3 .15 ac 

0 
8 Cathode --- 13 

2SO 1 Shield -----

0 
2 Heater 

0 3 Sup grid 3.15 ac 
0 

6AC7 
4 Grid 2.9 

250 Cathode 0 5 Buffer Amplifier 
440 6 Screen 2.9 
250 7 Heater 195 

112,000 8 Plate 3 .15 ac 
0 --- 370 

17 ,000 1 Shield ------2 Heater 0 
0 3 Plate 3.15 ac 
0 

6L6 
4 Screen 122 

18,500 5 Grid 138 
7,000 

Wave GeneratOr 

N.C. - .1 s 
1,800 

Square-
6 (lst) 
7 Heater ······ ...... 8 Cathode 3.15 ac 

0 13 -
~ 520 

-



6L6 

Square-\V 
(
2
d) ave Generator 

-----
6]5 

Saw-Toorh enerator 

--
6S 7GT 

Push-Pull 
lnver·r,· A l ' f' ng mp 1 rer 

-
Proog No. 

1 

2 

3 
4 

5 
6 

7 
8 

) 

2 

3 
4 

5 
6 
7 
8 

1 
2 

3 
4 

5 
6 
7 
8 --

6L6 

Video Amplifier 

6H6 

D-e Restorer 

-----------------------

6V6GT 

Vacuum Tube 

Delay Relay 

. 

1 
2 
3 
4 
5 
6 

7 
8 

J 
2 
3 
4 

5 
6 

7 
8 

1 

2 

3 
4 

5 
6 

7 

8 

Elemeot 

Shield 
Hearer 
Place 
Screen 
Grid 
N.C. 
Hearer 
Cathode 

Shield 
Hearer 
Place 
N .C. 
Grid 
N.C. 
Hearer 
Car bode 

Grid (l) 
Place (1) 
Carhode 
Grid ( 2) 
Place ( 2) 
Car bode 
Hearer 
Hearer 

Shield 
Hearer 
Place 
Screen 
Grid 
N.C. 
Hearer 
Cathode 

Shield 
Hearer 
Plate ( 1) 
Cathode (l) 
Place (2) 
N.C. 

Heater 
Cathode (2) 

N.C. 

Hearer 
Place 
Screen 

Grid 
N.C. 
Heater 

Cathode 

Vol ts to grouod 
Ohms co ground 

0 
0 
3 .15 ac 

0 

242 
19,000 

138 
7,000 

- 142 
95 ,000 

··· · ·· .. .. .. 
3.15 ac 

0 

11 
580 

0 
0 

3.15 ac 
0 

145 
820,000 

······ · ····· 
- 3.9 

105,000 

·· ···· ····· · 
3 .15 ac 

0 

88 ' 7,000 

- .3 1,000 

200 52,000 

7 1,000 

0 100,000 

162 56,000 

7 1,000 

3.15 ac 0 

3 .15 ac 0 

0 0 

3 .15 ac 0 

280 19,000 

165 5,200 

.05 95,000 
...... ..... 

3 .15 ac 0 

18 800 

0 0 

3.15 ac 0 

0 75,000 

8 .8 13,000 

6 .7 75,000 
. . . .. . ······ 

3 .15 ac 0 

7 95,000 

··· ··· . ... . . 
3 .15 ac 0 

250 9,500 

330 4,000 

0 900,000 
...... . .. .. 

3 15 ac 0 

52 1,000 

·-· 
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Tube Pron~ No. 

1 
2 

5T4 3 
4 

Oscillator Compartment 5 
Full-Wave Rectifier 6 

7 
8 

l 
2 

5T4 3 
4 

Saw-Tooth Compartment 5 
Fnll-Wave Rectifier 6 

7 
8 

879 Cap 
Half-Wave 
High-Voltage Rectifier XXX 

N.C. No connecr ion. 

X Voltage across Capacitor 16- lB ( the output of the filler) is 350 volts. 
XX Take no volcage read ing at thi s point. 

XXX Make resistance reading from f1lament tap on Transformer 69-1. 

Element 

Shield 
Filament 
N.C. 
Plate 
N.C. 
Plate 
N.C. 
Filament 

Shield 
Filament 
N.C. 
Plate 
N.C. 
Plate 
N.C. 
Filament 

Plate 

Filament 

(d) Check for continuity across the bimetallic 
element of the time delay relay. If no continuity 
is indicated, repair or replace the bimetallic ele
ment. 

(e) 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 CoNDITION. 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 oscill oscope 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), ( S) , and ( 6) below. 

(1) Testingfuse57-l . (a) Removethefuse 

128 

-

Voh) tO ground Ohms to ground 

0 0 
420 4,)00 
..... . ·· · · · · 
XX 70 
. ... . . . . .. .. 
XX 70 

. .. . ...... 
420 4,500 

0 0 
X 17,000 

. . . .. . 
XX 70 
... . . : . .. . . . 

XX 70 
.... . . 

X 17,000 

XX 2.) meg 

XX 350 

cartridge from the rear of the oscilloscope. 
(b) Remove the fuse from the fuse. holder. 

Check for continuity across the fuse termmals, or 
note whether the element within the fuse is de
fective. Replace the fuse if found defective after 
determining the cause of the trouble. . 

(2) T esting dictllam fJ bulb. Remove th~ d1al 
lamp bulb from its socket and replace w1th 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) Testinglampsocket andconnections. (a) 
Check the lamp socket terminals. Repair or re
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, repl ace the dial 
lamp socket. 

( 4) T esting a-c powet' to oscilloscope ~mit. 
(a) 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. 



. . pt cle. (a) Check (5) Testing a-c mput_ tece _a tacle Repair 
. 1 f the a c mput recep . 

the termma s 
0 

- b k connections. 
1 loose or ro en ·11 or rep ace any . t cord from the oscl o-( b) Remove the a-c mpu 

scope w1it. er switch to the ON 
(c) Turn the a-c pow . ·t across the ter-

d 1 eck for contmul y Position an c 1 . . tacle. If no con-
£ tl a c mput recep . 

minals o 1e - . r replace the a-c mput tinuity is indicated, repaH o 

receptacle. -
1 

1 
. ut receptacle untt t 1e 

NoTE Do not replace thete~-ca~dpfound normal. 
· . 1 h s been tes 

a-c power swttc 1 a . ( ) Re-
. c po·wer swttch 60-1. a 

( 6) T esfm!J a- cord from the oscilloscop:· 
move the a-c mput . ·ty across the termmals 

) C1 k for contmu1 . · d · 
( b 1ec . l If no continuity IS m l-ower switC 1. 

of the a-c P_ . re lace the switch. 
cated, rep au or P • tra1• rformer 46-2. (a) · powe1 · •· (7) Testmg it from its case. 
Remove the oscilloscope f1ad from the 6.3-volt 

(b) R 1ove the one e 
e~ . of the transformer. 

filament wmdmg . ·ty across the filament 
(c) Check for conftH:ul . If no continuity is 

. f 1 e trans ormer. 
windmg o t 

1 

1 ower transformer. 
indicated, repl~ce_ t 1~nhnuity across the yri_ma~y 

(d) Check 
01 

c f mer If no contmu1ty 1s . . f the trans or · . 
wmdmg 

0 
1 the transformer. 

d . ted rep ace 
in Ka ' . 1 d must be removed from 

f l Pnmary ea s One o tle NoTE._ 
the circUJ t. 

Blower Motor Unit 0 cilloscope, . , 
114. 

5 
C NDITION. Osoltoscope OR.MAL 0 . . 

a. ABN .t not operatmg. 
blower motor unCI SES. ( 1) Defective blower-

PROBABLE AU 
b. · ut cord. 

motor a-c mp ·ve blower-motor. 
( 2) Defect~ bl er-moto1; thermal overload 

) Defective ow 
(3 . 

breaker. . blower-motor a-c mput recep-( 4 ) Defective . 

tacle- Defective high-voltage safety sw1tch. 
( 5) Defective blower-motor relay 55-1. 
( 6) Defective time relay 54-1. 
(7) INSTRUMENT. Analyzer I- 15_3-A. 
c. TEST Proceed with the followmg tests REMEDY. 
d. d f ct has been located. . til a e e . 

un blower-motor a-c input receptacle for 
TE- Check the 10 vo ltage output is obtained, proceed 

No output. If II ( 7 ) If voltage output IS obtamed, o ltage (4 ) throug 1 · ) 
v · th tests . ts ( 1) through ( 3 · 
WJ d wJth tes 

procee · t ·d (a) 
r • blowe1"-?nOt01' a-C mpu C01 . 

( 1) T estt~g . ls of the male plug on the a-c 
Check the tenntna 

input c~rd. Repair or replace any loose or broken 
connectiOns. 

(b) Check the blower-motor a-c input cord for 
breaks or defects between ~he male plug and the 
blower-motor leads. Repa1r or replace cord if 
defective. 

(2) ! esting blower m_otor. (a) Check for 
contmwty across the ter~mals of the male plug 
on the blower-motor a-c mput cord. 

(b) If continuity is not indicated, remove the 
cover from the thermal overloacl, breaker. 

(c) Untape blower-motor leads T1- T2 and 
T3- T4. . 

NoTE. Leads Tl and T2 are soldered together· and T3 
and T4 are also soldered together. Check these 'reads for defects or breaks. 

(d) Check for continuity across T1- T2 and 
T3- T 4. If no continuity is indicated, repair or 
replace the blower-motor. 

(e) If continuity is indicated, recheck the a-c 
input cord. 

(3) Testing blower-moto1• thermal ovedoad 
breaker. (a) Remove the thermal-overload 
breaker from the motor housing. 

(b) Remove the bakelite cover from the rear 
of the thermal overload breaker. 

(c) Remove one of the leads. 
(d) Check for continuity across the terminal 

of the breaker. If no continuity is indicated, re
place the thermal overload breaker. 

( 4) Testing blower-motor a-c input receptacle. 
(a) Remove the oscilloscope unit from its case. 

(b) Check the blower-motor a-c input recep
tacle. Repair or replace any loose or broken con
nections. 

( 5) T esti11.g high-voltage safety switch. (a) 
With the oscilloscope unit removed from its cas~, 
check the terminals of the safety switch. Repatr 
or replace any loose or broken connections. . 

(b) Check for continuity across the termmals 
of the switch, with the switch button depressed. 
If no continuity is indicated, repair or replace the 
switch. 

( 6) Testing blower-motOf relay 55-_1. (a) 
Check the terminals of the relay. Repau or re
place any loose or broken connections. . 

(b) Remove one of the lead_s f~om the relay 
coi l terminals. Check for contmu1ty across the 
relay coil terminals. If no continuity is indicated, 
repair or replace the blower-motor relay. 

(7) Testing time relay 54-1. See paragraph 
112d(4). . 
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Fig11re 81. Oscilloscope BC-403-E, oscillator power sr~pply stage. 



115. Oscilloscope, Resistance Checks 
Caution: Be sure to discharge capacitors be

fore proceeding with any tests. 
a. TESTING OsciLLATOR, PowER SuPPLY STAG~ 

(fig. 81). (1) Remove and test the 5T4 recti
fier· tube. Apply the tests prods between tube 
prong 8 and the high side of capacito~ 10-2_B. 
Normal resistance is 200 ohms. If an mdefin1te 
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 p~od~ a~ross capaotor I0-:-2~. 
Check for a shorted mdKatwn. If a shorted mdt
cation is obtained, capacitor 10- 2A must be re
placec;l. 

( 4) Apply test prods across tube prongs 4 and 
6 of the 5T4 rectifier tube socket. ~heck f?r ~ 
continuity indication. If an infini~e r~s1stance mdt
cation is obtained, the plate wmdmg 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 
prods 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 for continuity. If an infinite resistance in
dication is obtained the primary winding of the 
Transformer 46-2 is open-circuited, and the trans
former must be replaced. 

obtained, capacitor 10-1A 
( 4) Apply test prods b:ust be replaced. 

and _8 ~f t~e _rectifier tube s:c~n tube prongs 
2 contmu1ty md1cation. If a . fi e_t. Check for 

d · · · b n 111 n1te · a 1eat10n 1s o tained the 5 1 
resistance · 

' -vo t fil In-of power transformer 46-1 is a~ent . Windin 
the transformer must be replac~~en-cltcuited, an~ 

( 5) Apply test prods betwee~ t 
and 6 ?f_t_he ~T~ Rectifier tube soc ube prongs 4 
a contmu1ty md1cation. If . ke~. Check for 
indication is obtained, transf~~~nfinite resistance 
replaced. er 46-1 rnust be 

( 6) Disconnect one of the t f 
fil rans orrne 6 . ament leads from the circuit C r -3-voit 
prods across the transformer. 6 ;nnect the test 
leads. Check for continuity. If · -vo~t fi~arnent 
sistance indication is ·obtained tl an 1~fin1te re-
6.3-volt filament winding is ope' _1e _tradnsforrner 

f n-ClrCUlte a d trans ormer must be replaced. n the 
(7) Disconnect one of the tran f 

1 d f . s ormer pr · ea s rom the Clfcuit. Connect th ltnary 
. e test p d across the pnmary leads of the tran f ro s 

f . . If . . s ormer. Che k or contmUity. an mfuute resist · d' . c 
. b . d h . ance 111 lcatt · 1s o tame , t e pnmary winding of t f on 
46- . . . rans orrne 

1 1S open-orcuited, and the transformer r 
be replaced. rnust 

c. TESTING 879 HIGH-VOLTAGE REc 
STAGE (fig. 83). ( 1) 879 Rectifiet' tube TC~ER. 
(a) . Apply test prods between the top cap of ) · 
rectifier tube (A) and the high side of cap ~79 

A N 1 . . . . . acltor · 2- 1 . orma res1s~anc~ md1~atwn should be 
541,000 ohms. If an mfi111te resistance indic ti 
is obtained, check resistors 27-1, 38-2, and ;8~n for an open circuit. 1 

(b) Apply test prods across capacitor 2-l.A 
Check for a shorted indication only. If a short d 
indication is obtained, capacitor 2-lA must ~e 
replaced. 

(c) Apply test prods across capacitor 2-1B 
Check for a shorted indication only. If a shorted 
indication is obtained, capacitor 2-1B must be 
replaced. 

(d) Apply test prods across capacitor 2-lC. 
Check for a shorted indication only. If a shorted 
indication is obtained, capacitor 2- 1C must be 
replaced. 

b. TESTING HORIZONTAL SWEEP AND VIDEO 
poWER STAGE (fig. 82) . ( 1) Remove and test 
the 5T4 rectifier tube. Apply test prods between 
tube prong 8 and the high side of capacitor 10-1B. 
Normal re~istan~e indic~tio~ should be 200 ohms. 
If an infimte reststance mdtcation is obtained, the 
filter choke 48- 1 must be replaced. 

(Z) Apply test prods between the high side of 
acitor 10- lB and ground. Check for a shorted 

~aaication only. If a shorted indication is ob-
111· ed capacitor 10- 1 B must be replaced. 
tatn ' d b h h · h "d ( 3) Apply test pro s etween t e tg s1 e 
of capacitor 10- 1A and ground. ~he~k ~or _a 
shorted indication only. If a shorted md1cat10n 1s 

(e ) Remove the 879 rectifier Tube (A). Apply 
test prods between tube prongs 1 and 4. Check for 
a continuity indication. If an infinite resistance in
dication is obtained, check the tube socket prongs 
and the secondary terminals of high-voltage 
transformer 47-1 for loose or broken connections. 
If the connections are normal, the filament Wind
ing of high-voltage transformer 47- 1 supplying 
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Figure 82. Oscilloscope BC-403-E, power wpply for horizontal sweep and video amPlifier . 
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the filament voltage to the 879 (A) rectifier tube 
has an open circuit and must be replaced. 

(2) 879 Rectifte1' 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. 

(b) 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). 

(c) 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, 38- 4, 
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. 

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) P1'ima1'y winding, tt·ansforme1' 47-1. Dis
connect one of the a-c input leads from the 
primary terminals of high-voltage transf~rmer 
47- 1. Connect the test prods across the pnmary 
terminals of high-voltage transformer 47-:-1 a~1d 
check for a continuity indication. If an mfi01te 
resistance indication is obtained, the primary wind
ing of high-voltage transformer 47- 1 bas an open 
circuit, and the transformer must be replaced. 

116. Signal Tracing Oscilloscope Unit 
ct. TEST INSTRUM ENTS. ( 1) Cathode-ray Os-

cilloscope l- 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. 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-1'ct.y tube filament sufJPly. (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 

( 1) T est No. 1. If the signal output at keyer 
jack 53-1 of the oscilloscope unit is normal .(a~
proximately 3 5 volts) and there is no sweep .melt
cation (no base line) on the scope screen, stgnal 
trace the oscilloscope unit beginning at the range 
amplifier stage (fig. 84) . 

(2) Test No. 2 . If the signal output at keyer 
jack 5 3- 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 nor
mal (fig. 84). 
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Figure 84. Oscilloscope BC-403-E, Preliminary tests 1 and 2. 

N 3 If no sweep indication is ob-
( ) T est 0

• · · 1 
3 1 cope screen and the s1gna output 

· d on t Je s · b 1 h k tawe ·t at J·ack 53-1 1s a norma, c ec ope un1 . f 
of the ~c . tage within the scope un1t or a the osc1llator s 

defect ( frg. 
8
N
5

) · 4 If the signal output of the 
4) Test o. · . 

( . at keyer output jack 5 3- 1 1s normal and 
scope untt ep indication on the scope screen but ·sa swe . d 
there 

1
. lse or echoes have dtsappeare , check 

the 1ll:ad1l1 pumplifier stage within the oscilloscope vt eo a 
tb~ for a defect. 
tJJllt PREPARATORY STEPS. (1) Remove the oscil-

c. e unit from its case. . . . 
los(~) Lay the scope chassts over on tts s1de. 

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-c cord into the oscilloscope 
unit. Turn the unit on by turning the sensitivity 
control clockwise. 

NOTE. Always use a 0.1- or 0.01·~-tf capacitor in series 
with the positive terminal (vertical plates) of the test .scope 
and the stage under test. Never apply a direct potenttal to 
the vertical plates of the test scope, as this wil.J overload tlbe 
unit and cause an abnormal waveform indicatiOn to be ? · 
tained, thereby destroying the purpose of the signal-tracmg 
test procedure. 
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Figure 86. Oscilloscope BC-403-C, oscillatot· stage (tra11sitron) . TL-30928 

d SIGNAL-TRACING PROCEDURE. (1) Testing 
.' tor stage (figs. 86 and 87) . (a) Check for 

osctlla 1 waveform indication between the plate 
oormb a rong 8) and ground. 
(tu e P 

tl e oscillator stage is of the transitron type, 
NoTE . If 

1
1 signal indication between the screen (tube k for norma 

chec 3) and ground. 
prong ' 

(b) If no waveform indication is obtained, test 
the stage. 

(2) Testing sync. line amplifier stctge (fig. 88). 
(a) Check for normal waveform indication be
tween the control grid (tube prong 5) and ground. 
If no waveform indication is obtained, check 
coupling Capacitors 6-1 and 6-2, and stage. 
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Figure 87. 0 JcilloJCofJe BC-403-E, oJcillcltor Jlage ( tr i ode). 

(b) 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 tt'amfot'mer 49-1 (fig. 

138 

88). (ct) 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. 



WAVE FORM 
pRONG 5 

6L6 330..n. 
18-r 

53·1 
OUTPUT 

Tp KEYER 

8+ TO 38·1 

TO 6SJ7 II'IT. OSO. AND 71·1 

390V_p 
34 7 ..t\. 

BOTTOM VIEW TUBE BASE 
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Figure 89. Oscilloscope BC-403-E, range am/Jlifier stage. 



(4) Testing range amplifier stage (fig. 89). 
(a) 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. 

(b) 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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Figm·e 91. Oscilloscope BC-403-E, buffer amplifier stage. 

WAVE FORM 
PRONG 3 

TL-'3l047 
If no waveform indication is obtained, test the 
phase-control unit. 

tween the plate (tube prong 8) and .ground. If 
no waveform indication is obtained, test the tube 
and stage. (b) Check for normal waveform indication be-
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Figure 92. Oscilloscope BC-403-E, squttre-wave amplifier stage. 
TL- 31048 

( 7) Testing square-wave amplifie1' s.tage (fig. 
· · ) (a) Check for normal waveform indication 
~2 t · een the control grid (tube prong 5) and 

e wund If no waveform indication is obtained, 
gro · . 
check coupling Capaotor 6-7 and stage. 

(b) 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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Figure 95. Osdlloscope BC-403-E, video amplifier stage. 
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(8) T esting pulse generator stage (fig. 93). 
(a) Ch,eck for normal waveform indication be
~ween the control grid (tube prong 5) and grow1d. 
f no waveform indication is obtained, check 

coupling Capacitor 6-6 and stage. 
(b) Check for normal waveform indication be

tween the plate (tube prong 3) and ground. If 
110 waveform indication is obtained, test the tube 
and stage. 

(9) T esting saw-tooth-generator stage (fig. 
94). (a) Check for normal waveform indication 
between the control grid (tube prong 5) . and 
ground. If no waveform indication is .obtamed, 
check coupling Capacitor 6- 8 and stage. 

N OTE. To check the final output of this stage, short out 
safety in terlock switch 56- 1. A piece of tape wrapped around 
the switch plunger wi ll hold it in a closed position. 

Catttio11: After a short warming-up period, a 
clicking sound will warn the operator that . the 
high-voltage relay has closed ~ncl that tl~e high
voltage circuit is now in operatwn. Exer~1se c.are, 
so as not to come in direct contact w1th. high-
voltage potentials. 

(b) Check for normal waveform indication be
tween the plate (tube prong 3) and ground, of the 
6L6 tube in the saw-tooth-generator stage. If no 
waveform inaication 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 116b ( 1) , 
( 2) , and ( 3) . 

NOTE. ee figure 97 for waveforms of Oscilloscope BC-
403-F. 

TO 
VIDEO AMPLIFIER TO SAW TOOTH GENERATOR 

TO VIDEO AMPLIFIER -----------------J 

69•2 69•1 
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TL 31052 

Figut"e 96. Oscilloscope BC- 403- E, cathode·ray t11be stage. 
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CHAPTER 5 

REMOVAL AND REPLACEMENT OF PARTS 

Section I. GENERAL INFORMATION 

117. Introduction 
Chapter 5 is designed to help the troub!e shooter 
remove and replace many l~sted parts 111 th~ re
ceiver, oscilloscope, tra12S17Zttter, keyer, rectzfter, 
water coole1', a11d antenna position control of 
Radio Sets SCR-270- (*) and SCR-271 - (* ). For 
easy reference, the parts ar~ listed in numeric~! 
order according to the partiCular com~onent 111 

which they are located. For example, I~ the re
pairman wishes to remove or replace re~tifier cur
rent Transformer 28, he refers to Rectifier RA-
60- A (~ec. II) , current transformer 28 (par. 128). 

11 8. 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
s~ons when merely a portion of the part is defec
tive, suc~1 as the series resistor in a socket assembly. 
In such mstances, 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 component 

TL30933 

Figure 98. Rectifier RA-60-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 

c1 . 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, 

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. 

c. Carelessness in handling tool or in perform
ing trouble shooting procedures may cause more 
damage than the original defect. Before remov
ing or replacing any part, the technic ian should 
make sure that all power has been removed ·from 
the component and that all capacitors within the 
component have been eli charged. He should also 
rev iew the cautions listed in section II, chapter 1. 
Failure to follow the e cautions may result in se
rious injury or loss of li fe . 

Fig11re 99. Rectifier RA-60-A, •·ettr view of fro111 pa11 el. 
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Section II. RECTIFIER RA-60-A 

120. Capacitor (Filter) 2 
(1) One-inch socket 

ct. TooLS REQUIRED. 
wrench. 

(2) Adjustable open-end wrench. 
( 3) Large screw driver. 
( 4) Drop light. 
b. REMOVAL. 
Caution: Alr voltages must be removed from 

the rectifier. 
( 1) Remove the nut and lockwasher from the 

ground terminal of the capacitor. 
( 2) Remove the ground lead and clamp. 
( 3) Remove the bolts, l~c~washer~, and nuts 

from the clamp on the pos1t1ve term tnal of the 

capacitor. ( 4) Loosen (do not remove) the screw from 
the insulated terminal of the filter reactor con
nected to the high-voltage terminal of the capa-

citor by the bus tube. 
( 5) Push the filter-reactor bus. tube in a. clock-

wise direction away from the pos1t1ve termmal of 

the capacitor. 
( 6) Push ~he ~hort_Jng-switch . bus tube i.n. a 

counterclockwise due~tJOn away from the pos1t1ve 

terminal of the capaotor. . 
(7) Gras~ ~be blee?er bus tube and. remove 1t 

from the pos1t1ve .termmal of th~ capa~1tor. 
( 
8

) Remove h1gh-voltage senes res1stor 9 from 

its clamp. . (
9

) Loosen the upper clamp mountmg bolt. 
( 

1
o) Lift the output bus t.ube away from the 

ositive terminal of the capaotor. 
P ( 

11
) Remove the 1:ut. and lockwasher from the 

.,1·11
al of the capaotor. 

terJ., . 1 (J.Z) Remo~e the mountmg camp from the 

acitor termmal. 
ca~l 3 ) ~emove the four mounting .bolts holding 

capaotor to the floor of the rectifier (the nuts 
tbe securely fastened below the floor of the rec
are 
tifier ) · . ( 14) Remove the capaotor from the unit. 

c. REPLACEME~T. Reverse above procedure to 

lace the capaotor. 
reP 

1 
z 1 . Filament Rheostat 8 

a. tooLS REQUIRED. ( 1) Screw driver. 
(2) Adjustable open-end wrench. 

( 3) Drop light. 
b. REMOVAL. 
Catttion: All voltages must be removed from 

the rectifier . 

Fig11re 100. Rectifier RA-60-A . 
fi lameut rbeoJI;II J;owmg locatio11 of 

( 1) Remove the moun tin b 
nuts (fig. 100). g olts, washers, and 

(2) Grasp the filament rl 
bac.k) and move it slight! 1eostat (from the 

(3) Turn the fil y, away from the support 
. ament rheo t t . 

wise to expose the two t . . s a counterclock-

(
Lf ) ermmals 
I Remove the bolts froi . 

terminals . n the front and rear 

( 5) R~move and tag the leads 
( 6) Lift the filament rheostat . 
(7) Remove the bolts . out of the unit. 

brackets. • from the mounting 

(8) Remove the brackets and holders 
( 9) Remove the cover plate. · 
c. REPLA EMENT. Reve. b . 1 rse a ove P ·o d 

msta l a new rheostat. r ce ure to 

122. Key Switch 18 (fig. 1 01 ) 

a. TooLs REQUIRED ( 1) Sc. d . 
( ) Ad

. · rew nver 
2 JUStable open-end wrench . 

(3) Drop light. · 
b. REMOVAL. 
Ccmtion: All volt b 

1 
. ages must e removed from 

t 1e rect11ier. 
. ( 1) Lock. . (a ) Remove the bolts from the 

nght and left terminals. 
(b) Remove and tag the leads. 
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Fig111·e 101. Rectifier RA- 60- A, showing location of switches 18, 19 (1 and 3) , 20, and 22 . 

(c) Remove the four front mounting bolts, 
washers, and nuts. 

Caution: Be careful riot to drop the washers 
and nuts. 

(d) Remove the complete assembly from the 
front panel. 

(e) 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. (ct) Open the spring eye 
attached to the fixed mounting stub. 

Caution: Open the eye slightly . The spring is 
easily broken. 

152 

(b) Grasp the spring and slide it over the fixed 
mounting stub. 

(c) Remove the spring from the switch-arm 
mounting stub. 

c. REPLACEMENT. Reverse above procedure to 
replace switch spring, switch, and lock. 

123. Switches 19 {1-3) {flg. 101) 
a. TooLs REQUIRED. ( 1) Screw driver. 
( 2) Socket wrench. 
b. REMOVAL. 
Cctution: 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 r er. 



Figltl'e 102. Rectifier RA- 60- A, showing locatio11 of 
switches 19-2 and 21. 

( 3) Remove the bolts from .the. two terminals. 
( 4) R~move and tag the leads. . 
( 5) Remove the switch. 
c. REPLACEMENT. Reverse above procedure to 

install a new switch. 

124. Emergency Stop Switch 20 (fig. 1 01} 

a. TooLs REQUIRED. ( 1) Screw driver. 
(2) Drop light. 
b. REMOVAL. 
Caution: All voltages must be removed from 

the rectifier. 

( 1) Switch. (a) Remove the bolts from the 
top and bottom terminals. 

(b) Remove and tag the leads. 
(c) Remove the bolt from the mushroom head. 
(d) Remove the n1ushroom head. 
(e) Remove the two self-tapping screws from 

the front panel. , 

(f) Remove the switch from the rear of the 
front panel. 

(2) Contal"t spring, plunger, and phmget" 
spnng. (a) Remove the two bolts and lock
washers from the back of the switch. 

(b) Push the plunger in. 
(c) Grasp the contact and turn 1;.4 turn. Re

move the contact. 

Caution: Hold one hand over the assembly to 
prevent losing the spring. 

(d) Remove the contact spring from the as
sembly. 

( e) Remove the plunger from the assembly. 
(f) Remove the spring from the plunger. 
c. REPLACEMENT. (1) Contact spring, p/un

ge1', and plunger spring. (a ) Replace the spring 
on the plunger. 

(b) Replace the plunger in the assembly. 
(c) Replace the contact spring in the assembly. 
(d) Holding the spring in -place, push the 

plunger in, replace the contact, and turn it 1;.4 turn. 
( e) 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. 
(b) Replace the two self-tapping screws. 
(c) Replace the mushroom head. 
(d) Replace the bolt on the mushroom head. 
( e) Replace the leads on the two terminals. 
(f) Replace the bolts on the terminals. 

125. Main Plate Transformer 25 (fig. 1 03) 

a. TooLs REQUIRED. (1) Screw driver. 
( 2) ' Socket wrenches. 
(3) Adjustable open-end wrench. 
( 4) Gas pliers. 
( 5) Offset wrench. 
b. REMOVAL. 

Fig11re io3. Rectifier RA-60-A, showing locatio11 of 
mahl plate tra11sfom 1er 25 . 
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Caution: All voltages must be removed tram 
the rectifier. 

NOTE. Several men are needed for this operation. 

( 1) . Remove tl~e rectifier tubes (par. 132, WL-
531 Tubes) . 

( 2) Remove the filament transformer (par. 
126). 

( 3) Refl}_ove 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. 
Caution: 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) R,emove 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. . 
Caution: 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 lj2 inch thick. 

(18) Tip the transformer slightly and place a 
roller underneath it. 

( 19) Slide the transformer out through the 
panel opening. 

c. REPLACEMENT. ( 1) Cover the cables on 
the floor of the unit with a board 1;2 inch thick. 

( 2) Place the transformer on a roller and slide 
it through the panel opening. 

( 3) Ti'p 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 holdmg 
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. 
Caution: Take care not to crack the insulator. 
(n) 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 t~1e 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 . 1 04) 
a. TooLs 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 n~ts ~nd wasl:ers 

from the back of the secondary wmdmg termmal 
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. 
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Pigure 104. Rectifier R.A- 60- A , sbowillg locatio11 of fi lament tl'ttll sformer 26 and WL-53 1 tubes. 

( 12 ) Remove the bolts, nuts, and lockwashers 
from the transformer frame JU t' 

~ oun mg . 
. ( 1)) Remove the clamp holding the interlock 

wues to the frame. 
(14) 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. 

c. REPLACEMENT. Reverse above procedure to 
install a new filament transformer. 

127. Variable Autotransformer 27 (fig. 1 05} 
a. 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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Figure 105. Rectifi er RA- 60- A, showing location of 
t){trictble cwto/r([.IISf ormer 27 . 

( 3) Loosen the setscrew on the high-voltage 
central handwheel and remove the wheel. 

( 4) Remove the b~lts and lockwashers from 
the transformer mountmg (the nuts are welded to 
the under side of the floor) . 

( 5) Move the transformer away from the front 
panel until the shaft is free of the hole. 

( 6) The transformer may now be removed 
from the unit. 

Caution : 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. 

c. REPLACEMENT. Reverse above procedure to 
install a new autotransformer . 

1 28. Current Transformer 28 

a. TooLs REQUIRED. ( 1) Long-nose pliers. 
(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 firm ly and 

withdraw it from the clamps. 
( 4) Loosen the screw locks. 
( 5) Remove and tag the two leads. 
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( 6) Remove the nuts, bolts, and lock_washers 
from the bus bar. 

( 7) Remove and tag the cables. 
( 8) Remove the four mounting bolts hol~ing. 

the current transformer to the floor of the rectifier 
unit (the nuts are welded to the floor) . 

(9) Lift out the transformer. 
c. REPLACEMENT. Reverse above procedure to 

install a new transformer. 

129. Filter Reactor 29 (fig. 1 06) 

a. TooLs REQUIRED. ( 1) Screw driver. 
(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. 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 fi lament
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 lh -inch board over the cables on 

the fl oor of the unit. 



Figttt·e 106. Rectifier RA- 60-A, sbowi11g location of filte r rettctor 29. 

( 18) Place a roller under the reactor and re
m~ve from. the unit (two men are preferable for 
th1s operatwn) . 

c. REPLACEMENT. ( 1) Place a 1/2-inch board 
over the cables on the floor of the unit. 

( 2). Place a roller under the ne·w reactor and 
place m proper pos.itiorl . tl . 

( 3) R 1 m 1e umt. 
ep ace the hea ting element and socket. 

( 4) Replace the four mounting bolts holding 
the reactor to the floor of tl . · 1e umt. 

( 5) Replace the .insulator mounting plate. 
. ( 6) Replace the two bolts holding the mount· 
mg plate to the reactor. 

( 7) Replace the washers (one fibre , one metal, 
one lock) on the in sulator. 

( 8 ) Replace the insulator on the mounting 
p late. 

(9) Push the insulator mounting bolt up 
through the insulator. 

(10) Replace the clamp. . 
( 11) Replace the four nuts on the mountmg 

brackets holding the insulators. 
( 12) Replace the nut on the top of the reactor 

insulator. 
Ccttttion: D o not tighten too much. It may 

crack the .insulator. 
( 13) Move the filament-transformer bus tube 

eack to the reactor . 
(14) Tighten the nut on the back of the fil a

ment transformer which holds the reactor bus 
tube. 

( 15) Move the capaci tor bus tube back to the 

reactor. 
( 16) Tighten the bolt on the positive terminal 

of capacitor 2. , 
( 17) . Replace the two bolts on the top of the 

insul ated terminals. 
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Figure 107. Rectifier RA- 60- A, sbowing loctttion of 
nutin con/actor 36. 

130. Main Contactor 36 (fig. 1 07) 
a. TooLs REQUIRED. (1) Offset wrench. 
(2) Adjustable open-end wrench. 
( 3) Screw driver. 
( 4) Offset screw driver. 
( 5) Socket wrench. 
( 6) Drop light. 
b. REMOVAL. 
Caution: 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. 

(b) Remove the lead. 
(c) Remove the lower tapped bolt and loosen 

the upper tapped bolt holding the armature 
bracket. 

(d) Turn the bracket away from the arm. 
( e) 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. 
(i) 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. 

( k) Tag the leads. 
(1) 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. 
(b) Remove the tapped bolts below the asbestos 

cover clamp. 
(c) Slip the clamp and covers off the contact. 
c. REPLACEMENT. Reverse above procedure to 

replace asbestos covers and relays. 

131. Overload Relay 37 (fig. 99) 
a. TooL REQUIRED. Screw driver. 
b. REMOVAL. 
Cctution: 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. 

Cctution: Be careful. The mounting bolts are 
short. 

(8) Remove the relay. 
c. REPLACEMENT. Reverse above procedure to 

replace overload relay. 

132. WL-531 Tubes 

ct. TooL REQUIRED. Screw driver. 
b. REMOVAL. 
Ccttttion : All voltages must be removed from 

the rectifier . 
( 1) Remove the two thumbscrews on the fila

menHransformer 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. 
c. REPLACEMENT. Reverse above procedure to 

insta ll new tube. 
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Figure 108. K eyer BC-7.58-A, location of parts, front /)(lll el (rear). 
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Figure 111 . K e)'er BC-7 58- A , locatioll of paris, lop sbel f . 
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Section Ill. KEVER BC-758-A 

133. Capacitor (1 st Filter) 10 

a. TooLs REQUIRED. (1) Adjustable open-
end wrench. 

( 2) Screw driver. 
b. REMOVAL. 
Caution : 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 clamp and slide in over the ter

minals. 
. ( 6) Grasp the capacitor at the bottom and tip 
tt back. Slide it out of the unit . 
. (7) Remove the g round bus bar from the capa-

Citor. . 
c. REPLACEMENT. Reverse above procedure to 

replace filter capacitor. 

trERMIN~LS . , 

Figure 112. Ke;•er BC-7 58-A , l'emoval of potentiomeJer 39. 

134. Potentiometer (Bias) 39 (fig. 112) 

a. TooLs REQUIRED. ( 1) Soldering iron. 
(2) Screw driver, 8Y2 -inch. 
( 3) Small screw driver. 
b. REMOVAL. 
Caution: All voltages must be removed from 

the keyer. 

NoTE. T wo operators are required for thi procedure. 

( 1) Loosen the two setscrews oo 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 lead 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 w1it. 

Cautio17: Take care not to drop the nuts and 
spacers. 

( 5) Remove the potentiometer. 
c. REPLACEMENT. Reverse above procedure to 

install a new potentiometer. 

135. Potentiometer (Pulse Widt~) 40 
a. TooLS REQUIRED. ( 1) Screw driver. 
( 2) Soldering iron . 
(3 )' Adjustable open-end wrench . 
b. REMOVAL . 
Ccmtion: 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 potentia-

. meter shaft coupling to th e shaft. 
( 3) Remove the nut and to~kwasher holding 

the potentiometer to the n:ountmg bracket. 
( 4 ) Remove the potentiometer. 
c. REPLACEMENT. Reverse above procedure to 

replace potentiometer. 

1 36. Blower 41 
a. TooLS REQU IRED. (1) Screw driver. 
(2) Spintite wrench. 
b. REMOVAL. 
Ccttttion : All voltages must be removed from 

the keyer. . 
( 1) Remove the au filter. 
(2) Remove the bolts bol~ing the a-c input 

leads to the blower-motor termmals. 
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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. 
c. REPLACEMENT. Reverse above procedure to 

replace the blower. 

137. Meters (Keying Supply and Bias) 44 
(1-2) 

a. TooLs REQUIRED. ( 1) Spintite wrench. 
( 2) Screw driver. 
(3) Pliers. 
b. REMOVAL. 
Caution : All voltages must be removed from 

the keyer. 

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, lock

washers, and spacers holding the meter panel to 
the front panel. 

Caution: Be careful not to drop the spacers. 
( 8) Remove the meter panel. 

NoTE. Wh ile one operator holds the meter panel, the 
other operator removes the mounting bolts on the meter panel. 

( 9) Remove the three mounting bolts, nuts, 

and lockwashers holding the meter to the meter 
panel. 

(10) Remove the meter . 
c. REPLACEMENT. Reverse above procedure to 

replace meter. 

138. Relay (Time Delay) 45 (fig. 113) 
ct. TooLs REQUIRED. ( 1) Spintite wrench. 
( 2) Screw driver. 
( 3) Pliers. 
b. REMOVAL. 
Caution : All voltages must be removed from 

the keyer. 
( 1) Remove the relay panel mounting screws. 
Ccttttion : When removing the las t screw, take 

care not to drop the panel and injure the relays 
which are attached. 

( 2) Turn panel over and anchor it so that it 
wi ll 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. 
c. REP LACEMENT. Reverse above procedure to 

replace relay. 

139. Switch (Selector) 50 (fig. 111) 
a. TooLs REQUIRED. ( 1) Small screw driver . 
(2) Adjustable open-end wrench. 

Fi ~ure 113. Keyer BC-758-A, showing loc.lliou of rel(IJ'S 45 to 49 inclusi11e. 

164 



(3) Soldering iron. 
b. REMOVAL. 
Caution: 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 
~J<etch 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 th,e 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. 
c. REPLACEMENT. (1) Place the switch 1l1 

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 

MOUNTING 
BOLT 

Tl30986 
. 

TERMINALS -
Figure 114. K eyer BC-758-A, removal of cirmit bret~ker 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. 
Catttion: Al~ 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 al).d clamp, the other operator removes 
the bolts, lockwashers, and nuts from the mount
ing clamp. 

1 OTE. The face plate and bracket wi ll come off at the 
same time. 

( 4 ) Remove the circuit breaker. 
. c. REPLACEMENT. Reverse above procedure to 
tnstall a new circuit breaker. 

141. Filament Transformer 58 (fig. 115) 

a. TooLs REQUIRED. (1) Open-end wrench . 
( 2) Screw driver. 
b. REMOVAL. 
Caution: 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. 

Figure 115 . Keyer BC-758-A, showing loct~tion of 
Trt~nsformer 58. 
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Figure 116. K eyer BC-758-A, showing lo cation of Transforme1· 59. 

( 5) Loosen the two mounting bolts on the 
transformer secondary side. 

( 6) Slide the transformer out of the mounting. 
c. REPLACEMENT. Reverse above procedure to 

install a ne~ filament transformer. 

142. Filament Transformer (Second 450th 
tube) 59 (fig. 116) 

a. TooLS REQUIRED. ( 1) Screw driver. 
(2) Open-~nd wrench. 
( 3) Spintite wrench. 
( 4) Soldering iron . 
b. REMOVAL. 
Caution: 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 lockw~sh~r from the 

center terminal of the secondary wmdmg. 
( 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. 
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c. REPLACEMENT. Reverse above procedure to 
install a new fi lament transformer. 

143. Filament Transformers (866's) 60 ( 1-3) 
a. TooLs REQUIRED. ( 1) Screw driver. 
( 2) Open-end wrench. 
b. REMOVAL. 
Caution : 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. 
c. REPLACEMENT. Reverse the procedure given 

above to install a new filament transformer. 

144. Power Transformer (Low Voltage) 61 

ct. TooLS REQUIRED . ( 1) Screw driver. 
(2) Spintite wrench . 
(3) Soldering iron . 
( 4) Wire cutters. 
b. REMOVAL. 



Ccttttion: A ll voltages must be removed from 
the keyer. 

(1) RemoYe the second 450TH tube. Follow 
the procedure outlined in paragraph 147. 

(2) Cut each set _of wires about 2 inches from 
the ends of the terminals. 

Non. Cutting the leads in thi s manner w ill allow suf. 
fic ient color codi ng for terminal identifi cat ion 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. 
c. REPLACEMENT. Reverse above procedure to 

replace the power transformer. 

145. Plate Transformer (High-Voltage) 62 
(fig. 11 7) 

ct. TooLs R EQUIRED. (1) Open-end wrench. 
( 2) Socket wrench . 
(3) Spintite wrench. 
( 4) Offset wrench. 
( 5) Screw driver. 
b. REMOVAL. 
Caution: All voltages must be removed from 

the keyer. 
( 1) Remove the four 866 rectifier tubes. 
(2) Remove the nut and lockwashers from the 

rear termin al of the high-voltage capacitor 10. 
( 3) Remove and tag the lead. 
( 4) Remove the nuts and lockwasbers from the 

primary and secondary terminals of the power 
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 mountmg bracket. 

(7) Remove and tag the insulators. 
( 8) Remove the four mounting bolts lock-

washers, and nuts. ' 
( 9) Remove the 866 tube sockets. 
( 10) Remove the heater socket. 
( 11) Cover the wires on the floor of tl · 

. I 11 I . l b le Ul11t w1t1 a 14-mc1 oard. 

. ( 12) Slide the transformer out through the left 
srde of the keyer. 

( 13) Remove the bolts, lockwashers and t 
1 ld

. 
1 

. 
1 

, nu s 
10 mg t 1e msu a tor brackets. . 

( 14) Remove the brackets for replacement on 
the transformer. . 

c. REPLACEMENT. Reverse above procedure to 
replace plate transformer. . . 

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 procedur~. 
( 1) Loosen the setscrew holding the control 

knob to the shaft. 

Figure 117. K eyer BC-758-A , showi11g location of Chokes 57 (1-2) and T1·ansforme1"J 60 {1-3), -a11d 62. 
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Figure 11 8. Keye,. BC-758-A, showing connections to 
Autotransforme1' 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. 
c. REPLACEMENT. Reverse above procedure to 

install a new autotransformer. 

147. 450th Tubes (fig. 119) 

a. TooLS REQUIRED. ( 1) Screw driver. 

( 2) Spintite wrench. 
b. REMOVAL. 
Caution: All voltages must be removed from 

the keyer. 
( 1) Tube. ( ct) Squeeze the plate clamp ou 

the top cap of the tube and lift up. 
( b) Squeeze the grid clamp on the g rid termi

nal and remove from the cap. 
(c) Grasp the base and bulb of the tube. 
(d) 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. 

(b) Remove the two bolts, lockwashers, and 
insulated washers holding the socket to the insu
lators. 

(c) Remove the socket. 
( 3) Insulato1'. (a ) Remove the bolt below the 

chassis holding the insulator. 
(b) Remove the insulator. 
c. REPLACEMENT. To replace insulator, socket 

assembly, and 450TH tube, reverse the above pro
cedure. 

Figure 119. Keyer BC- 7 58-A, showing Lo catiou 
of 450tb tubes. 

Section IV. TRANSMITTER BC-785-A 

148. Capacitor (Bypass) 2 (1-2) (fig. 120) 

a.' TooLs REQUIRED. ( 1) Open-end wrench. 
(2) Screw driver. 
( 3) Drop light. 
b. REMOVAL. 
Caution: All voltagtis must be removed from 

the transm itter. 
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( 1) Remove the bolts, lockwashers, and nuts 
holding the bus wire to the filament transformer 
cable. 

(2) Remove the nuts and w.ashers from the 
capacitor terminals. 

( 3) Remove the bus wire from the capacitor 
terminal. 

( 4) Remove the connecting bus wire between 



Fig11 re 120. T r(( 11smitter BC-785- A, showing location 
of Capacitors 2 (1 -2). 

the capacitors. 
( 5) Remove the three capacitor mounting bolts 

and washers. 
Catttion : Take care not to damage the resistor 

insulator beneath the frame. 
( 6) Remove the capacitor. 
c. REPLACEMENT. Reverse above procedure to 

replace capacitor. 

149. Circuit Breaker 12 (fig. 121) 
ct. Toots REQUIRED. ( 1) Screw driver. 
( 2) Spintite wrench. 
(3) Drop ·light. 
b. REMOVAL. 

. C~tttion: All voltages must be removed at the 
dtstnbution board before attempting to work on 
the circuit breaker. The fuses must be removed 
from the board. 

( 1) ~hile 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. 

( 3) Remove the bolts and lockwashers from 
each term inaf. . As each bolt is removed , remove 
the leads from that termina l and tag them. 

( 4 ) Remove the circuit breaker. 

c. REPLACEMENT. Reverse above pr d 
. ll . . b oce ure to msta a new orcmt reaker. 

150. Transformer (Filament) 16 (fig. 122) 

a. TooLs REQUIRED. ( 1) Screw driver 
(2) Open-end wrench. · 
( 3) Drop light. 
b. REMOVAL. 
Catttion:. All voltages must be removed from 

the transmttter. (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. 

c. REP LACEMENT. Reverse above procedure to 
rep lace th e fil ament 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. 

. . • . . 'C .,85_A s!Jou;illf< !orttlioll of 
Ftgllre 121 . Trc/1/S IIll/tel 13 - , d s' . L 13 

Circuit Bre((ker 12 all w ile? · 
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Figm e 122. T•·ansmitter BC-785- A , sbowing location 
of Tra.nsfo,.m ers 16 mzd 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 bar . 

( 6) Lift the bus bar . 
( 7) Remove the current transformer by sliding 

it off the bus bar. 
c. REPLACEMENT. Reverse above procedure to 

install new current transformer. 

152. Transtat 18 (fig. 123) 

a. 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 req uired 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 th e transtat. 
( 4) Remove the cover. 
( 5) Remove the fou r nuts and Lockwashers 

from the transtat terminals. As each set is re
moved, the leads must be removed and tagged im
mediately. 

( 6) \'{!bile one operator holds the t ranstat, the 
other removes the bolts, washers, and nuts from 
the transtat mounting. 

(7) Remove the transtat. 
c. REPLACEMENT. Reverse above procedure to 

replace the transtat . 

153. Blower (Circulator) 19 (fig. 124) 
ct. ToOL REQUIRED . ( 1) Offset crew d river . 
( 2) Screw driver. 
( 3) Open-end wrench . 
( 4) D rop light . 
b. REMOVAL. 
Cctzttion : All voltages must be removed from 

the transmitter. Be careful not to damage the 
transmitting tubes. 

N oTE. Two operato rs are required for this procedu re. 

( 1) Remove the bolts an d lockwa her 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. 

Figure 123. Transmitter BC-785-A, removal of tra11stat 18. 



Fi.~IIIL 1 :!-/. T mnsmiller BC-785-A , .rbowing 
/occrtio11 of blower 19 . 

154. Blower {Intake) 20 (fig. 125) 
a. TooL REQUIRED. ( 1) Screw driver. 
(2) Open-end wrench. 
b. REMOVAL. 
CaztJion: All voltages must be removed from 

the transmitter. 
( 1) Remove the bolts and lockwasbers 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 
a. Toots REQUIRED. ( 1) Screw driver. 
(2) Open-end wrench. 
b. REMOVAL. 
CauJion: All voltages must be removed from 

the transmitter. 
( 1) Remove the rear bottom panel. 
( 2) Remove the bolts and lockwashers from 

the motor terminals. 

Fiigure 125 . TMnsmiller BC-785- A , sbowing 
location of Blo ll'er 20. 

( 3) Remove and tag the lead 
( 4 ) Remove the four mounti~~g b 1 
( 5) Remove the fan. 

0 
ts. 

c. REPLACEMENT. Reverse above . 
replace the exhaust fan. procedure to 

156. WL-530 Tubes {fig. 126) 
ct. TOOLS REQUIRED. (1) S . d·· 
( 2) Pliers. crew nver. 

b. REMOVAL . 
Catttioll: All voltaaes must b . 

t~1e transmitter. Allo~ the tub:s r~~noved from 
oently before handling. cool suffi-

Figure 126. Trcr i/SIIIiller BC-785-A, remotltli of 
1/" L-530 tabes . 

( 1) Remove the panels 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 conn.ections. 
( 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 l)olding the tube to 

the tube mounting base. 
(10) Remove the WL-530 tube. 
c. REPLACEMENT. (1) Place the WL-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. · 

(7) 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 \X!L-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 holding the back cover 
of the fan motor. 

( 2) Remove the back cover . 
( 3) Untape the three leads. 

Figm·e 127 . !Water Coole,· RV-4-A, showing c01mections 
to Frm M otor 3 (cover re111011ed). 
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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 assen1bly. · 
NoTE. It is advisable to use two men for this operation. 

One man should hold the· as embly 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) · 0 pen the petcock on the pump and drain 

excess water. Follow the procedure outlined in 
paragraph 89d ( 3) . 

( 4) Remove all pipe connections from the 
pump. 



Figure 128. ]IV ater Cooler RU-4-A, showing 
connections to water f11t1ll/J. 

( 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 

rep lace pump and motor. . 

159. Low Cutout Switch 6, High Cutout Switch 
7 (Pressuretrols) 

a. TooLs REQUIRED. ( 1) Soldering iron. 
(2) Open-end wrench. 
b. REMOVAL. 
Cctutiou: 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 
lnput leads. 

( 3) Remove and tag the a-c input leads. 
( 4) Loosen the nut holding the case to the 

shaft and remove the case . 
. c. REPLACEMENT. Reverse above procedure. to 
mstall new pressuretrol. 

160· Converter 9 
a. TooLs REQUIRED. ( 1) Scre>v driver. 
( 2) Hammer. 
( 3) Spintite wrench. 
b. 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 leads 

011 the terminal block (fig. 130) . 
( 5) Remove and tag the three leads . 

Fi gttre 129 . JIV aler Coolers RU 4 A 1 
• . - - , SJJowmg low 

mtout Swrtch 6 (cover remot;ed). 

( 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. 
c. REPLACEMENT. Reverse above procedure to 

rep lace phase converter . 

Fig11re 130. Water Cooler RU--4-A, showing 
ro1111ertiou.r to Ph,rse Con11er!er 9. 
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Section VI. OSCILLOSCOPE BC-403-E 

161. Potentiomet,ers 50, 51, 52 ( 1-3) 
c1. TooLS REQUIRED. (1) Screw driver. 
( 2) Soldering iron. 
(3) Open-end wrench. 
b. REMOVAL. 
C mtion: All voltages must be removed from 

the oscilloscope. 
( 1) Remove and tag the leads from the ter

minals (fig. 131) . 
(2) Loosen the setscrews o·n 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. 
c. REPLACEMENT. Reverse above procedure to 

replace potentiometer. 

162. Inductance Coils 64 ( 1-4), 65-1 
a. TooLs REQUIRED. (1) Screw driver. 
(2) Soldering iron. 
b. REMOVAL. 
Caution: Remove all vo ltages from the oscil

loscope. 

PANEL 

TL31016 

Fig me 131 . OJCilloscofJe BC-403-E, showing locc1tion 
of Po!enliometers 50, 51, tllld 52 ( 1-2). 
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( 1) Place the oscilloscope on its side. . 
( 2) Remove the cover from the osctllator 

comparb11ent. . 
(3) Loosen the six scre,~s wh t~h hold. the 

oscillator compartment chasSlS to the chass1s of 
the oscilloscope. . 

( 4) Remove the oscillator cha sts from the 
osci lloscope. . 

( 5) Loosen the setscrews wh1ch hold the flex
ible coupler to the drive shaft of the phase con
trol unit (fig . 132). 

( 6) Remove the four mounting screws ~1at 
mount the phase control box to the supportmg 
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. 
c. REPLA EMENT. Reverse above procedure to 

install a new coil. 

163. Inductance Coil 66 
c1 . TooLs REQUIRED. (1) Open-end wrench. 
( 2) Soldering iron . 
b. REMOVAL. 

t ) 

PHASE CONTROL BOX 

Figme 132. Oscilloscope BC- 403- E, removal of 
fJbase ron/ rol 1111i1. 



Ccll-ttion: All voltages must b . d f 
tl 

·11 e remove rom 
1e osc1 oscope. 

( 3 ) . Remove the can and coil. 
( 4) Remove the coil from the can . 

( 1) Disconnect and tag. the leads. 
( 2) Remove the knurled nuts from the top a l 

bottom of the coil can . nc 

. c. R EPLACEMENT. Reverse above procedure to 
mstall a new coil. 

DIAL 
954 9?4 6SK7 6SK7 6SK7 6SK7 6SJ7 1852 

0 u u u 43-6 

0 
c=J C::=J L_j 1~8 

10-3A,B 10-4AI3 10-SA,B 

~ qj~~~ 31-1 

39-t ..l 

37-1 832 111-IA, I 8 I III-2A281 0 38-J li-4A,48 

SCHEMATIC DESCRIPTION . SCHEMATIC OESCRIPTI ON . 
PART NO. PART NO. 
2-16 CAR\CITOR 30-3 CHOKE 
4-29 CAPACITOR 30-4 CHOKE 
6-1 CAA\CITOR 31-1 PCMER TRANS . 

· 10-2A,28 CAPACITOR 32-1 CAP. VARIABLE 

10-3A 38 CAPACrroR 37-1 R. F. PRI . COIL 

10-44,48 CAPACITOR 38-1 R. F. SEC . COIL 

· I0-5A,58 CAPACITOR 39-1 OSC. COIL 

i l0-6A,68 CAPACITOR 40-1 SEC. R.F. COIL. 

II -lA I 8 CAPACITOR 41-1 CONVERTER COIL 

II- 2.A' 2B CAPACITOR 43-t I. F. COIL 

I J- 3A'~a CAPACITOR 43-2 I. F. COIL 

I l- 4A,48 CAPACITOR 43-3 I. F. COIL 

15-1 POTENTIOMETER 434 I. F. COIL 

30-1 CHOKE 43-5 I. F. COIL 

. 30·2 CHOKE 43-6 - I· F . COIL 

TL-31119 

Fig
11

re 133 . Recei
11
er BC- 404-C, diagram showing location of parts (top of chassis). 
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4-25 4:..22,23,24 4-17,18,19 4-12,13,14 4-613~7 4-3,4,5,6 

22-t 
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1852 
I 

,,Q4 

SCHEMATIC 
PART NO. 
2-2 
2-3 
4-'3,4, 5,6 
4-8,27,28 
4-12,13,14 
4-22,23,24 -
4-25 
4-26 
5-8-1 
5- B-2 
10-IA,IB 
I0-2A,2B 
10-3A,3B 
10-4A,48 
10-5A,5B 
I 0-6A,68 
I I- I A, I B 
II-2A,28 
11-3A,38 

DESCRIPTION. 

CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACi·TOR 
CAPACITOR 
CAPACITOR 

6S 7 

SCHEMATIC 
PART NO. 
I 1-4A,4B 
9-1 
9-2 
36 
13-1 
t 3-2 
22-1 
24-1 
25-1 
I 5-I 
26-1 
23-a, b,c ,d 
33-1 
34-1 
31-1 

6SK7 832 
I 

DESCRIPTION. 

CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
POTENTIOME"'TER 
RESISTOR 
RESISTOR 
FUSE 
A.C. RECEPTACL~a 
POWER TRANSFQRMu 

TL-31 120 

Figu re 134. Receiler BC- 404- C, dic1grctm sbowing loccllion of fJarts (bottom of cbassis) . 



Section VII. RECEIVE~ BC-404-C 

Fig111"e 135 . Receiver BC-404-B, r-f sectio11. 

164. Capacitors 2 (6-14) 

a. TooLs REQUIRED. (1) Screw driver. 
( 2) Soldering iron. 
b. REMOVAL. 
Caution: Remove all voltages from the re

ceiver. 
(1) Remove the A5588A tube (fig. 135). 

Follow procedure outlined in paragraph 167. 

( 2) Disconnect the capacitor terminal from 
the spring contactor. 

( 3) Disconnect the other terminal of the 
capacitor. 

( 4) Remove the capacitor. · 
c. REPLACEMENT. Reverse above procedure to 

replace a capacitor. 

165. R-F Primary Coil 37-1 
ct. ToOLs REQUIRED. ( 1) Soldering iron. 
( 2) Screw driver. 
b. REMOVAL. 
Cctution: 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 cod 

center. 
( 4) Loosen the bolts holding the coil to the 

mounting clamp. 
( 5) Remove the coil. . 
( 6) Remove the clamps from the co1l. 
c. REPLACEMENT. Reverse above procedure to 

replace r-f primary coil. 

166. 1-F Coil 43 
T R ( 1 ) Spintite wrench. ct . OOLS EQUIRED. 

( 2) Soldering iron. 

Figure 136. Receit1er BC-404-C, bottom 11iew. 
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fi gure 137. Receit1er BC- 404-C, IO /J 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. 
c. REPLACEMENT. Reverse above procedure to 

replace i-f coil. 

167. A5588A Tube (flg. 135) 
a. TooLs REQUIRED. (1) Screw driver. 
(2) Soldering iron . 
b. REMOVAL. 
Catttion: Remove all voltages from the re

ceiver. 
( 1) T ttbe. (a ) Remove the three bolts from 

the socket. 
(b) Remove the upper section of the socket. 
(c) Carefully remove the A5588A tube. 
(2) Spring contactor. (a ) Remove the lead 

from the spring contactor. 
(b) Remove the bolt holding the spring con

tactor to the socket. 
(c) Remove the spring contactor . . 
c. REPLACEMENT. Reverse above procedure to 

replace spring contactor and A5588A tube. 

178 
Figure 138. Cont•·ol Unit BC- 1011 - A, side pauel 

and ac c:ess jJiate rem o·ved . 



Section VIII. ANTENNA POSITION CONTROL SYSTEM, A 

168. Rate Control Rheostat (fig. 138) 
a. Toots REQUIRED. ( 1) Small screw driver. 
( 2) large screw driver. 
b. REMOVAL. 
Caution: 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. 

. c. REPLACEMENT. Reverse above procedure to 
. ll1stall new rheostat. 

169. Rate Control Motor Switch 
a. Toots REQUIRED. (1) Wrench, socket, 

% -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 s_witch 

and remove switch. 
. c. REPLACEMENT. Reverse above procedure to 
tnstall new switch. 

170. Rate Control Switch 
a. ToOLs REQUIRED. ( 1) Soldering iron. 
(2 ) Screw driver. 
b. REMOVAL. . 
Cctution: Remove voltage from control umt. 
( 1) Remove nameplate and side panel. 
( 2) Remove and tag leads. . 
( 3) Remove screws holding swttch to control 

panel and remove switch. 
. c. REPLACEMENT. Reverse above procedure to 
tnstall new switch. 

171. Synchro-Motor (fig . 138) 
a. Toots REQUIRED. (1) Wrench, Allen, 

3/32-inch. 

( 2) Screw driver . 
b. REMOVAL. . 
Caution: Remove voltage from control umt. 
( 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. 
' 

c. 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, % -inch. 
b. REMOVAL. 
Caution: 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. 
c. 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 1/ 2 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 f~om control unit. 
( 1) Remove side panel. 
( 2) Remove and tag the leads. . 
( 3) Remove nut on centering bolt of rests tor. 
( 4) Spring bolt upward through slotted 

bracket and pull resistor from bolt. 
c. REPLACEMENT. Reverse above procedure to 

. install a new resistor. 

17 4. Rate Control Motor Shunt Field Resistor 

a. TooLS REQUIRED. (1) Screw driver. 
(2) Wrench, open~end, 11/32-inch. . 
b. PROCEDURE. Follow procedure gtven tn 

paragraph 173. 

175. Solenoid Switch (fig. 138) 
a. TooLs REQUIRED. (1) Screw driver. 
( 2) Soldering iron. 
b. REMOVAL. 
Caution: Remove voltage from control unit. 

( 1) Remove side panel. 
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( 2) Remove and tag the leads. 
( 3) Remove switch. 
c. REPLACEMENT. ~everse above procedure to 

install a new switch. 

176. Synchro-Generator (fig. 138) 
a. TooLs REQUIRED. ( 1) Small screw driver. 
(2) Large screw driver. ' 
( 3) Wrench, socket, %-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. 
( 5) Remove screws on front o.f ~anel su~port-

ing synchro-generator and transm1ss1on housmg. 
(6) Free housing from support stand, and 

turn housing so that the generator can be removed 
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. 
c. REPLACEMENT. Reverse above procedure to 

replace synchro-generator. · 

Figure 139 . . GyroJtat MC-392, JilverJI<It aHemblJ'· 

( 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 mountmg bracket. 
c. REPLACEMENT . . Reverse above procedure to 

install a new resistor. 
177, Silverstat Assembly (fig. 139) NoTE. Be sure to install the insulated washers between 

' the ends of the resistors and the mounting bracket. 
a. TooLs REQUIRED. ( 1) Wrench, socket, %-

inch. 
(2) Wrench, 7 /16-inch. 
b. REMOVAL. 
Caution: · Rem'ove 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. . 
c. REPLACEMENT. Reverse above procedure to 

install the assembly. 

178. Variable Resistors 
a. TooLs REQUIRED. (1) Wrench, socket,%-

inch. 
(2) Wrench, 7/16-inch. 
( 3) Wrench, %-inch. 
( 4) Screw driver. 
b. REMOVAL. 
Caution: Remove voltage from the unit. 
( 1) Remove Silverstat plate. Follow pro-

cedure given in paragraph 177. 
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179. Transformer (fig. 140) 
a. TooLs REQUIRED. (1) Wrench, socket, 

%-inch. 
(2) Wrench, 7 /i6-inch. 
( 3) Screw driver. 
b. REMOVAL. 
Caution: Remove voltage from the unit. 
( 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. 
c. REPLACEMENT. Reverse above procedure to 

install a new transformer. 

180. Gyromotor (fig. 141) 
a. TooLs REQUIRED. 

%-inch. 
(2) Long-nose pliers. 

(1) Wrench, ·socket, 

(3) Key, Unbrako, 5/64-inch. 



· GYRO-MOTOR 
FLYWHEEL 

TRANSFORMER 

TL:3107G 

Figure 140. Gyrostat MC-392, silverstat assembly removed . 

( 4) Screw driver. 
b. REMOVAL 
Caution: Re~ove voltage from the unit. 
( 1) Remove the top cover and Sil verstat plate 

(par. 1'77). ' 
(2) Remove the side access plates. 
( 3) Remove the side c.over to ~ain access to 

~he friction shoes and damping sprmgs. 
( 4) Release the damping spring~. 
( 5) Loosen the pivot-pin clampmg screws and 

remove the pivot pins. 
(6) Remove the stop bar. 
(7) Remove and tag · the leads. 
( 8) Remove the gyromotor . 

. c. REPLACEMENT.- (1) Place the gyromotor 
rn the proper position. · . 

( 2) Connect the motor leads to the proper 
terminals. 

( 3) Install the pivot pins. 

NOTE. These sl~ould be a push fit and should not be forced. 

( 4) Tighten the setscrews. . 
( 5) Install the stop bar and damping spnngs. 
( 6) Back off the friction shoe adjusting screws 

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. -(1-lso check to see that the gyromotor is so placed that 
there wtll be no contacts closed in the neutral position. 

( 8) Install the side cover. 
( 9) Replace the side access plates. 
( 10) Install the Silvers tat plate and replace the 

top cover. · 

181 . Damping Springs 
a. TooLs REQUIRED. (1) Wrench, socket, 

%-inch. 
(2) Long-nose pliers. 
b. REMOVAil, ' 
Caution: Remove voltage to the unit. 
( 1) Remove the access plate. 
( 2) Remove the damping springs. 
c. REPLACEMENT. Reverse the above proce

dure to i~stall the new damping springs. 

NoTE. Adjust the spring tension ·so that there will be an 
equal pull on both sides of the gyrorriotor. 

182. Friction Shoes 
a. TooLs REQUIRED. (1) Wrench, socket, 

%-inch. 
(2) Small screw driver. 
( 3) Long-nose pliers. 
b. REMOVAL. ' 
Caution: Remove voltage to the unit. 

Fig11re 141 . Gyrostat MC-392 , side access plates t·emoved. 
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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. 
c. REPLACEMENT. Reverse the above proce-

dure to install new shoes. · 

183. Synchro-Generator GN-47 
a. TooLs REQUIRED. (1) Wrench , socket, 

7 /16-inch. 
(2) Wrench, Allen, Vs-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. 
( 6Y Remove and tag the leads. 
(7) Remove generator from the housing. 
c. REPLACEMENT. Reverse above procedure to 

install a new generator. 

184. Antenna Drive Motor M0-30 
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 leads. 
( 4) Remove the motor. 
c. 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. 

( 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. W rap 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 p~ocedure to 

assemble the motor . 

186. Armature 
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 motor in accordance with above instructions. 
c. REPLACEMENT. Install the new armature 

and assemble the motor. 

1 87. Bearings 
a. TooLs REQUIRED. ( 1) Screw driver. 
(2) Wrench , box, 9/ 16-inch. 
(3) Bearing puller. 
b. REMOVAL. See paragraph 185. Disassem

ble motor in accordance with above instructions. 
NOTE . Care should be exercised so that no pressure is ap-

1 lied to the outer race of the bearing. 

c. 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. 
c. REPLACEMENT. Install the new brush 

holders and assemble the motor. 

b. REMOVAL. (Par. 184). (1) Remove brush 
covers. 

189. Commutating or Main Field Coils 
a. TooLS REQUIRED. ( 1) Screw driver. 
(2) Wrench, box, 9/ 16-inch. 
( 3) Bearing puller. · 

(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. 
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( 4) Wrench, socket, 9/ 16-inch. 
b. REMOVAL. See paragraph 185. Disassem

ble the motor as described above. 
c. 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, %-inch. 
(5) Wrench, l-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 bracket 

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 tmit 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. 
( 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 from the shaft. 
( 13) Remove the bearing. 

C~ution: Care should be used in removing the 
b_eanngs 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. 
C. REASSEMBLY AND REPLACEMENT. Reverse 

above procedure to assemble and install the motor 
generator set. 

191. Brush-Holder Springs 
cr . TooLs REQUIRED. (1) Screw driver. 
(2) Mallet. 
(3) Wrench, open-end, %-inch. 
( 4) Long-nose pliers. 

. b. REMOVAL. See paragraph 190b for instruc
tions on removal and disassembly of motor gen
erator set. 

Ccmtion: Remove voltage to the unit. 
( 1) Remove end bracket. 
( 2) Remove cotter key and spring. 
c. 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 
a. TooLs REQUIRED. (1) Large screw driver. 
( 2) Small screw driver. 

TL31073 

Figure 142. M otor-genemtor MG-21, e11d housing removed. 
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(3) Mallet. 
(4) Wrench, open-end, %-inch. 
(5) Wrench, box, l-inch. 
( 6) Pliers. 
(7) Soldering iron. 
( 8) Bearing puller. 
b. REMOVAL. See paragraph 190b 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. 
c. REPLACEMENT. Reverse procedure to m

stall a new resistor. 

NoTE. Be sure to test new resistor before assembling the 
unit. 



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 repair 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 r pair it. . . . . . 

c. A repairman's ingenuity 1s the only lumtmg 
fa~tor controlling the number. of :mergency re
paus. Simply because a. co_ntamer 1s sealed does 
not mean that a repair 1s _1mposs1ble.. If no re
placement is available and 1f the contamer content 
can ?e repaired, open it _in at:y prac_tical way and 
repa1r the unit. Should 1t be 1mposs1ble to use the 
container again, find a way o~ rep lacing that to?. 
Keep in mind that the equ1pment must be 111 

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 ar: as 1mportant 
111 making these temporary r~pa1rs as m. per
manent repairs. Neatness appl1e~ not only 111 the 
physical sense but also electncally. Properly 
p_lacing a part ~1ay mean perfect operation, while 
S11Uply throwing it into place may have as bad an 
effect as a defective part. . 

e. Before attempting an emergency repa1r, t~e 
repairman must know that what be IS domg w1ll 

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 a~l capacitors within the component have 
bee~ dtscharged_ before attempting a repair. The 
cautwns hsted 111 the introduction of chapter 5 
should be reviewed. Failure to follow these cau
tions may result in serious injury or loss of life. 

Cctution: ~pproval of the person in charge 
~nust ?e obtamed before any emergency repairs 
mvolvmg circuit changes are attempted. 

194_ Filter Capacitors 
ct. A considerable amount of freedom is found 

in_ the selection of a rectifier filter capacitor. Cer
tam 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 affect 
circuit operation and will be unsatisfactory. 

b. Be extremely careful of the voltage ratings 
of capacitors in fi.l.ter 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. 
c. If it is impossible to provide a repair or any 

form of replacement for a filter capacitor, it may 
be possible to operate without it. Remo:e the 
defective capacitor, check all other parts 111 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 affected to 
any great degree, operate without the capacitor. 
Always check rhe 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 loa~ 
satisfactorily. If circuit operatwn .1s affected, 1t 
may be possible to borrow a capae1tor .from o~e 
of the other power supplies where a-c npple will 
not affect operation. As soon a~ a replacement 
part is received, replace the capaCitor. 

195. Bypass and Blocking Capacitors 
a. Careful thought must be applied to the 

choice of capacitors being used for replaceme~t 
since apparent replacements can have .totally dif
ferent properties. Not only the wor~mg voltage 
and value, but the type and constructwn must be 
compared to the defective part ~eing replaced. 

b. An examination of the d1fferent types of 
capacitors will indicate tl~e properti~s of each. 
The construction of each 1s totally d1fferent 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 simpl~st type, for 
it consists of metal plates suspended m a1r. The 
capacity is determined by the number and. size of 
plates and the air space between the~. Smc~ t~e 
capacity obtained in this manner 1s low, 1t 1s 
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 tl1e 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 de 
or pulsating de. 

c. 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 jogether. 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. 

Cctution: 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 tha,t 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. 



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. 

i. 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 
a. 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 troubl~ 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 
is now multiplied by 1% to find the power rating 
needed for a resistor in that circuit. 

b. High-voltage chokes cannot be eliminated. 
If ~ne sho~ld ~reak down and no replacement is 
available, 1t wlll be necessary to dismantle the 
choke and find the burned-out section. This must 
then be rewound. 

Caution: 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 ead1 resistor need be only 50 watts. 

c. The bleeder resistors in the high-voltage recti
fier would be rather qifficult 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 ter~in~ls, and 
replace the unit in the rack. When th1s JS done, 
it is essential that the rectifier be operated at a 
lower output voltage. 

198. Resistors 
a. Resistor values in signal circuits are a~ i~

portant as capacitors, for they also affec_t cJtCUJt 
operation. If a resistor with ~ value. h1gher or 
lower than the original part 1s substJtuted, 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 tub~ and 
circuit operation. The plate and screen. res1s~ors, 
however, do not require the exact cons1deratwns 
necessary for cathode resistors, but should not 
vary more than 20 percent from the original values. 

199. Tubes 
a. If the filam~nt of one tube in the high-~~lt

age rectifier should fail, or some other condJt~on 
prevents the use of a tube, half-wave operatwn 
at reduced voltage is suggested. Remove ~e d~
fective tube following the procedure outlmed 10 

paragraph l32, WL-531 Tubes; then apply the 
power. Watch the currents carefully so as not 
to overload the remaining h1be. 

b. Operation of the keyer rectifier can be :on
tinued if one or more of the mercury-vapor ~ecttfier 
tubes should fail. If only one should fall, con
tinue with voltage available, but be sure to red~ce 
the high-voltage rectifier output. T~e correct h1gh 
voltage can be ascertained by watchmg 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 capaciton dis-. 
charged before attempting any changes. Serious 
injury or death can result from contact with high 
voltages present. 

c. 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. 

Rcr. lacemenr 
Change socke t connectio n 

From To 

None None 
2 7 

5U4- G 
5X5- G . . . . ...... . . . . 

4 3 
6 5 

5Z3-G* . . . . .. . . . .. .. . ... . 2* 1 
8* 4 
4* 2 
6* 3 

ttr'he type 5Z3-G [Ube uses a four-proog socket. The changes specified refer co the 
change in lead connections from tbc eight-prong socket to rbc 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 ch~nged in any 
way. Amplifiers can be bypassed provided the 
signal level is high enough for circuit operation 
without that tube. The simplest method of by-

188 

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 
replaced with the following tubes . plus a few 
changes in socket connections. 

Tube Replacement 
Change socket lead 

From To 

6SJ7 . .. . . . . . . .. . 6.J7 . . ... . . . . ... . 1 1 
2 2 
3 5 
4 Cap 
5 8 
6 4 
7 7 
8 3 

6SJ7 . .. ... . .. .. . 6C6* . .. ... .. . . . . 1* Gnd 
2* 1 
3* 4 
4* Cap 
5 5 
6* 3 
7* 6 
8* 2 

6F6 .. .. . . . .... .. 42* ... .. .. ... ... 1* Gnd 
2* 1 

3* 2 
4* 3 
5* 4 
6* (Iosul a ted Support) 
7* 6 
8* 5 

6C5 .... ..... .. . . 6]5 ... . ........ . No changes requ ired. 

6SK7 . .. .. . .... . 6K7 . . ... . .. .. . . . 1 1 
2 2 
3 5 
4 Cap 

' 5 8 
6 4 
7 7 
8 3 

6K7 ... . . ....... 6SK7 .. . . ... ... . 1 1 
2 2 
3 8 
4 6 
5 3 
6 ( Insulated Support) 
7 7 
8 5 

Cap 4 
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Change sacker lead 
Tube Replacemenr 

From To 

6C5 . . ........... 6.J7· ... . . . .. .. . . . 1 1 
2 2 
3 3 
4 ( Insulated Support) 

5 Cap 
6 ( Insulated Support) 
7 7 
8 8 

6C5 ... .. . . .. .. . 6SJ7 " . .. .. . . .. .. 1 1 
2 2 
3 8 
4 ( Insulated Support) 
5 4 
6 ( Insulated Sbpporc) 
7 7 
8 5 

6C5 ... . ..... . ... 6C6• . . . . .....•.. 1* Ground 
2* 1 
3* 2 
4* ( Insu I aced Support) 
5* Cap 
6* ( Insulated Su1 pore) 
7* 6 
8* 5 

6C5 .. ... ... . . . . . 77d . . . ..... . . . .. 1* Ground 
2* 1 
3* 2 
4* ( Insulated Support) 

5* Cap 
6* ( Insulated Support) 

7* 6 

8* 5 

6SJ7 ... . ........ 6K7 ..... . . . . . .. 1 1 

2 2 

3 5 
4 Cap 

5 8 

6 4 

7 7 

8 3 

6SJ7 .... . ....... 6SK7 . . ......... None 

• For rbcse replacements, a soc leer change from an octal ro a 6-prong sacker is necessary. 
a The rep.I ace~eoc r~bc is a penrode, w hile the 6C5 is a triode. This necess itates a 

conoecctng lmk on Terminals 3, 4, :md 5 for the peorode ro operate as a rriode. 

b The rcp_lacen.lCOt rube is a penrode, while the 6C5 is a rriode. This necessitates a 
coonec.ung lmk between Terminals 3, 6, and 8 to convert the pencode ro rriode 
operation. 

c The replacement rube is a peorode while the 6C5 is a triode. This necessitates a con
necring link between Terminals 2, ), and 4 to convert the pemode to triode operation. 

d The replacement tube is a penrode while the 6C5 is a triode. This oecessi'rares a coo .. 
oecring link between Terminal.; 2, 3, and 4 co convert the penrode 10 t·riode operation. 

g. In general, low cut-off tubes can be replaced 
by sh~rp cut-o_ff tu~es.. This will apply reasonably 
well m certam orcUits, but circuit control may 

become quite critical and minute adjustments will 
be necessary. Because of the tube characteristics 
signal dis~ortion will take place on high-level sig: 
nals. Thts 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 in some cases 
be made to operate temporarily. This is done ~y 
insulating the transformer mounting to the chass1s, 
i. e. , the case of the transformer is mounted above 
ground. 

201. 1-F Coupling Units 
The coils found in the i-f stage can be replaced 

by emergency units wound in the field. ~t may be 
necessary to experiment with different cotls before 
the correct inductance is found. It would be best 
to duplicate the winding found on the present 
units as closely as possible, If a coil cannot b~ 
wound properly, substitute a resistor of ~ppro:cl
mately 6,000 ohms. Difficulties may. anse w1th 
this type of repair, but it may be ~osstble to find 
a resistor having a very low capaoty effect. The 
last solution is to bypass the stage completely. In 
each of these repairs, a decrease in signal strength 
will be noticed. 

202. Meters 
A meter is a delicate instrument and never 

should be taken apart. If a meter should ~ail, it 
is best, if it is at all possible, to get al~n~ w~thout 
it rather than to open it. The most ms1g111ficant 
slip in meter repairing may mean a total loss, f~r 
the experienced workers will not be a~le to ~epatr 
it when it is sent to them. OperatiOn wtthout 
meters can be continued in most cases. These are 
listed in the following paragraphs with the means 

of operation. 
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a. A-c LINE VoLTMETER. 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 

crease the rectiher hlament voltage while watch
ing the OUTPUT VOLTAGE meter. The co~ect 
setting for the control is the point s.ligbtly a ove 
where the output voltage begins fallwg. 

h. RECTIFIER OuTPUT VoLTAGE. The OUT
PUT CURRENT meter on the rectifier. or the 
PLATE CURRENT meter on the transml~ter can 
be used to set the high voltage. The startmg pro
cedure must be followed to the point where. th~ 
high voltage is to be adjusted. The meter mdl
cations on all station components are then checked 
against those entered in the log sheets. If any 
meters do not indicate the same values as those 
recorded, they must be compensated. Once ·ail 
the meters are set at the correct values, the h1g 1 

voltage can be applied. At this time, watch the 
OUTPUT CURRENT and PLATE CURRENT 
meters closely. As soon as the indication~ are the 
same as those recorded in the log, the h1gh volt
age is at approximately the correct value and sta
tion operation can continue. 

to the phase on which the meter does not read to 
check the balance. 

b. A-cLINE AMMETER. A burned-out a-c line 
ammeter can be supplemented by the log readings 
obtained for the other current meters. If 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. 

c. FREQUENCY 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. RECTIFIER 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. 

i . RECTIFIER 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. KEYING SUPPLY VOLTAGE. This voltage can 
be set by means of the BIAS VOLTAGE meter. 
Be sure the BIAS VOLTAGE CONTROL is set 
completely clockwise before applying the supply 
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. If the meter bas 
fai led, the grid bias voltage can be set by reading 
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. 

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-

k. TRANSMITTER FILAMENT 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-
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PUT CURRENT meter 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. Transtafs and Rheostats 

Both parts are repaired in practically the same 
manr:er. !f oi:e section should be open, a heavy 
shortmg 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 extemal 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 = J2R). 
This must have a 25-percent safety factor added 
to it. 

204. Alignment of 'Receiver Without Test 
Equipment 

a. 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. 

c. Place the complete radar station on the air. 
d. Tune the receiver and the receiver shorting 

bar for maximum echo. 
e. Tune th: plate coil (3 7- 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. 

h. Adjust the outside focusing-cylinder poten
tiometer for maximum echo. 

i. 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 advanta~e can 
be gained by doing so in respect to the maximum 
echo. 

k. If unsatisfactory results are obtained, and 
the receiver cannot be aligned or made to show 
gain, check the following: 

(1) Resistance of resistors 13-1 and 13-2. If 
less than 100,000 ohms each, sensitivity will be 
low. 

( 2) Disassemble input capacitors 12-1. and 
12-2. See whether they have arced over; If so, 
replace the mica sheets and reassemble. 

(3) Electrical connections at ends of all r-f 
coils. 

( 4) Check the first and second r-f tubes. 
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205. Index to Major Components 

CHAPTER 7 

MAINTENANCE PARTS LIST 

Major Component 

Antenna AN-118 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . ... . . . .. . .. . ...... . 
Antenna AN-140......... . .. .... . ........ . . . . .... . . . ...... ... .......... . .. . .. . . . 
Antenna Mount Trailer l{-64-A. . .... ... . ..... . . ... . ... . ... . . . . . ........ . .. . . . · 
Control MC-298- ( ) ....... .. .............. . .......... . . . . ...... . ........... . ...... . 
Cords. . ... ........ . . . . ... . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... .. · · · · 
Frequency Meter BC-439 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. ...... . . .. . . . .. . . .. .... . 
Interference Reducer BC-736-A ... .... . . . ...... . .. . . . ... .. ... . .. . . .. .. ... . ..... .. ..... . .. .. . . 
Keying Unit BC-758-A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . ... ....... . 
Keying Unit BC-402- B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .. . . .. . . ... . .... . 
Modulator BC-424-A (Tweeter) .... . .. . ...... .. . . . . . . .. .. . . . 
Operating Truck K-30......... . .. . . . ... . . . .. ... .. ... . .. ..... . . .. . . . ... . ..... . . . . 
Operating Truck K-62-A . ..... . . . ... ..... ...... . . . ..... . .... . ... . . ...... . 
Oscilloscope BC-403-( ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .... . . . 
Power Panel BD- 99-A . . .. . .. ... .... .. . . . ...... . .......... . . . . . . .. . ......... . . . . . . . . .. .. . . . . . 
Power Panel BC- 111-A. . . . .. . . .. ... ... . . . ... . .... . . ... . ... .. . . ...... . . .. . . 
Power Truck K-31-( ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
Pulse Indicator BC-780-A . ... ... . ... ..... . .. .. . . ......... . ..... . . . . .. . . . ......... . ... . 
Receiver BC-404-( ) .. ... . . ... . . . . . ..... . .... .. .. : . . . . . . . . . . . . . . . . . . . . . . . . .... . . .. . 
Rectifier RA- 60-A..... . .. .. . . ........ . . .... . .. ...... . . . .... . . . . . . . . . . . . . . . . . . . .. ... . . . . 
Rectifier RA-39 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . 
Trailer K-22-B (Antenna Mount). . . . . . . . . . . . . . . . . . . . . . . . . . ... . ..... . ... . . 
Transmitter BC-785- A .... . ... . .. .. . .. . . .. . .. . .. .... . .... . .. . . . . ... . .. . .. . .. . ..... .. ... . .. . . . 
Transmitter BC-405-( ) ........ . .......... . . . ... . ...... . ...... . ... . .. . ... . . . ...... . .. . . . . . . . 
Water Cooler RU-4-A . . ..... . .. . . . . . . . . . . . ...... . . .. .... .... . ..... . ..... . ......... . .... . ... . 
Water Cooler RU 3 B .......... . ... . ....... . .. . ............ ..... . .. .. . ... . . . . . . .... .... . . ... . 

Symbol 

AN 
AN 
!<64 
c 
co 
FM 
IR 
Im 
KU 
TW 
!(30 
K62 
OS 
BD99 
BDlll 
K31 
PI 
R 
Rect 
Rect 
!<22 
T 
T 
we 
we 

In the parts list, an asterisk (*) de~otes the availability of the part in the echelon uncl r which it appears. 
206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-( 

~ 

Organi-§ 
~ 

zntion 
-"' 

Signal Corps Maj or 

" s tock 

~ "' 
Reference Symbol Stock No. Component 

Name of part and descrip t ion 

-~ ---
A 

-5\.a .g "' 0 " d) g d) " "' " -:5 " " ~ "d '"d .... 0 OJ - "' "' --- - - -
7 

I 

* * 
1F681.1 ........ . .. T ...... . BRAID: cable shielding; %" ID; Beldon Braid . . . . . . . .. Co. 

* 
3E3139-492 ... .. . .. CO ..... CABLE: !-conductor; bare; {/4 stranded ....... 160 . . . . . . . . . . .. 

* 
1B808.2 .... . ... . . . CO .... . CABLE: !-conductor; #8 stranded; S. B. R. C.; 100 . . . . . . . . . . .. 600 v. 

* 
1B808.5 .. .. . . . .... co ..... CABLE: 3-conductor ; #8 stranded; S. B. R. C.; 100 . . . . . . . . . . . . 600 v. 

* 
lB810.3 .. . . . ... ... CO .. ... CABLE: !-conductor; #10 copper stranded; 110 . . . . . . . . . . .. 

co .... . S. B. R. C.; 600 v. 

* 
1B7810- 3 .......... 

CABLE: 3-conductor; #10 stranded; R. C.; 600 v . 100 . . . . . . . . . . .. CO .... . 
200 * 

lB812.1 . . ...... .. . 
CABLE: !-conductor; #12 stranded; S. B. R. C.; . . . . . . . . . . . . 600 v. 

* 
lB812.11. ......... CO ..... CABLE: 2-conductor; #12 stranded ; R. C.; 600 v. 150 . . . . . . . . . . .. 

* 
3E3141.4-1368 ... . • CO ..... CABLE: !-conductor; {/14 stranded; S. B. R. C.; 250 . . . . . . . . . . . . 600 v. 

• 
1B7814-3 . .. .. . . ... CO .. .. . CABL~: 3-conductorJ f/14 stranded; R. C.; 600 v. 175 . . . . . . . . . . .. 

* 
2C6382.B/C2 .. ... . T ....... CABLE. lead covere .. . . .. ............. . .... 275 . . . . . . . . . ... 

• 
1B3341. ........... T .. .. .. . CABLE: ignition cable #341-D; Packard #500 as 15 . . . . . . . . . . .. made by Packard Elec. Division of GMC. 

* 
1B7814-7 ... . . .... co ..... CABLE : 7-conductor; #14stranded; R. C.; 600 v 100 . . . . . . . . . . .. 

* 
1B7814- 2 .... .. .... CO ..... CABLE: 2-conductor; #14 stranded; 600 v .. .... 250 . . . . . . . . . . . . 3E4163-l. ......... CO ..... CABLE: 2-conductor; #16 stranded .. ... ....... 30 * . . . . . . . . . . .. lB818.22 ......... . CO .. ... CABLE: !-conductor; #18 stranded; shielded; 50 * . . . . . . . . . . .. R. C.; 600 v. 

* 
1A804.2 ........... CO .... . WillE: bare; #4; solid copper; hard drawn .... 100 . . . . . . . . . . .. 1Bl31 ....... .. .... KU ..... WIRE W- 131 ..... .... .. ....... . ... ....... . 150 * . . . . . . . . . lB814.31 ...... . .. . 

WIRE: 2-conductor; #14; switchboard . ... ... .. 150 * * 
. . . . . . . . . 

. .. . . . . .. lB818.4 ....... . . . . KU ..... WIRE: single-conductor; #18 stranded; red . . . .. 50 * * . . . . . . . .. lB818.5 . .... ...... IW ... .. WIRE: single-conductor; #18 stranded; white . .. 50 * * . . . . . . . . . lB818.16 . . .. . . . ... KU .... . WIRE: single-conductor; #18 solid; black ... . ... 15 * • . . . . . . ... lB818.17 .. . . ...... KU .. .. . WIRE: single-conductor; #18 solid; yellow .... .. 5 * . . . . . . . . . . .. lB818.18 . ... . ... . . KU ..... WIRE: single-conductor; #18 solid; ~reen ....... 5 ... • . . . . . . .. . 
Note.-Orde1· maintenance parts by stock number, name, and description. Only maintenance parts can be requisitioned. 
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206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-( )-Continued 

H cfc ren('C Syrnbol 
SiJJ;nn.l Corps 

Stock No. 
l\Jnjor 

Component Name of pnrt. and descri ption 

·§ ~~~f;~- 1 
~ stock ~ 
0. ~ 

~ 11) g g ,& 
...- ~ '"C '"C ::; 
~· ~1 "" 1"" g ~ 
CJ -~CI')~o 

------;--------:-----:-------------------:---:--------
. .. ..... . 1 .• ·I * 1B818.19 .... . . . ... KU .... . 5 

5 
150 

5 
100 

WIRE: single-conductor; #18 solid ; blue ....... . 

2 ... . . .... .. .. . 
8 ........... . . . 
1. ... . .. . ..... . 

3- 1, 3-2 ....... . 
70 . .... . ...... . 
1 ............. . 
1- 1 through 1- 7. 
3, 2- 1. ...... . . . 
4 ..... . ....... . 
3-1 through 

3-10. 
5- 1, '5-2, 5-3, 

5-4. 
2-1, 2-2 ....... . 

1B8J8.20 ..... . .. . . KU .... . 
1B 18.21 . . . . . . . . . . KU . . .. . 
2C2263B / W2 . . . . . . ·1m .... . 
113818.23 ......... . CO . .. .. 

2C2263B / W3 . . . . . . JCU . . .. . 
1A810.2 .. .. ....... AN ... .. 

JA8109 .. .. ...... .. AN .... . 
JB 14.21. . . ........ KU .. . . . 
1B814.20 .......... KU .... . 

3D9005- 9 . . . . . . . . . FM . . .. . 
3D9015-18 . . ..... . FM .... . 
3D9025- 13. . . . . . . . FM ... .. 

3D9050-66 . . . . . . . . FM . . .. . 
3D9100- 9 ......... JCU ... . . 
3D9200-5 . . . . . . . . . KU .... . 
3D9250- 11 . . . . . . . . T ...... . 
3D9350 ..... . ...... T , KU . . 
3D9400- 18 . . . . . . . . FM .. . . . 
3K3010211 . . . . . . . . KU .... . 

3DA2- 70 .......... FM . ... . 

3DA10-32 ......... T .. .... . 

1-1... . . ....... 3DA10-31.. .... . .. ReeL .. 
'1. . . . . . . . . . . . . . 3DA10- 38.. . . . . . . . Rect ... . 

4-1. .. . . . . . . . . . 3D A 10-56.1 . . . . . . . JCU .. .. . 
8-l. .. . .. . . . .. . 3DA10-36 ... . ..... KU .... . 
5- l .. . ...... . .. 3DA30-4 ... ....... K .... . 

7 ... . . .... . .. .. 3DA100- 33 ........ KU .... . 

6-1, 6-2 . .... ... 3DA100:-90 ..... ... l•M .... . 
6- 1.. .......... 3DA100-32 ... .... . KU .... . 

3H4679/C6 ....... . 
3DB1.5 . ..... . . .. . 

Beet ... . 
KU . ... . 

2- 1.. ........ .. 
11- 1. ........ . . 
10- J .......... . 3DB1.4 ... . ... .. . . KU .... . 
71- 1 ...... ... . . 3DB1.15 . ... . .. . KU . .. . . 
9"-l. ...... . ... . 3DB1.10 ...... .. . . KU . ... . 
3- 1.. ........ . 3DB6- l. . ........ . Rect. .. . 

3DB8-21 ...... . .. . 
3DB8- 10 ........ . . 

FM .... . 
KU ... . 

7-1, 7-2 . ...... . 
12- 1 through 

12-3. 
2C6382B/C5 .... . . . rl"' .,., . , . 
2Cl538/Cl ....... . 
3H4679/ R3 ...... . . 

FM .... . 
Rect ... . 

22-1, 22-2 .. . .. . 
29 ............ . 

2CJ 539/ C10 . . . . . . . 
3C326- JOO .... .... . 

FM .... . 
FM ... .. 

9 ... .. ........ . 
10 . ........... . 

2C2263B/C3 .. . . .. . 
2C2270/Cl. ...... . 
2C22G3B/C5 ...... . 
2C1538/ Jl. ....... . 

r u .... . 
ICU ... . . 
KU ... . . 
FM . .. . . 

57-1, 57- 2 . .... . 
.56 ...... . ..... . 
5.5 .... . ....... . 

2C,!404A/ Jl ...... . KU .... . 
2Z5574.1 .. . ...... . ,..1., . ... • . . 
2Cl538/Pl. ...... . FM .... . 
6Zl727 .......... . . KU .. .. . 
2Z7227-4 ......... . ~e ..... . . 
2Z7111.24 ....... . . ,.1"' ••.... . 

2Z7112.10 . . . . . . . . . CO .... . 
2Z7114.8 . . . . . . . . . . CO . ... . 
2Z7117.12. . . . . . . . . CO ... . . 

WIRE: single-conductor ; #18 solid ; red ....... . 
WillE : single-cond uctor; #18 stranded; black . . . 
WIRE: #14; tinned copper; #2003-2 WEMCO .. 
WIRE: 2-conductor ; #18; switchboard; lamp 

cord; reinforced; R. C.; black. · 
WIRE: f/18; tinned copper; No. 2003-3 .. ... .. . 
WIRE: transmission line antenna; stranded; 

phosphor bronze. 
WIRE: steel; %2" diam ............... .. ..... . 
WIRE: ff14; solid ; 5,000 v test; black . . . ...... . 
WIRE: single-conductor; #14; stranded; 5,000 v 

test; whi te. 
CAPACITOR: variable; air dielectric; 5 mmfcl . . 
CAPACITOR: 15 mmfd ; 600 v; silver mica . . . . . 
CAPACITOR: variable; air dielectric; 25 mmfd; 

4 rotor ; 3 tator plates. 
CAPACITOR: 50 mmfd; 1,000 v; mica .... . .. . 
QA·PAClTOR: variable; air dielectric; 100 mmfd. 
CAPACITOR: 200 mmfd; 500 v; mi ca; ±5% .. 
CAPACITOR: 250 mmfd; 2,500 v; mica ... . .. . 
CAPACITOR: 3.50 mmfd; 500 v; mica ........ . 
CAPACITOR: 400 mmfd ; 500 v; mica . . ...... . 
CAPACITOR: 1,000 mmfd; 500 vdc; mica .... . 

CAPACITOR: 2,000 mmfd; 1,000 v; ±10%; 
mi ca. 

CAPACITOR: 10,000 =fd; 5,000 v; ±5%; 
mi ca (oil ). 

CAPACITOR : 10,000 mmfd; 1,000 vdc; mica .. 
CAPACITOR: 10,000 mmfd; 1,200 v working; 

2,500 v tes t; mica . 
CAPACITOR : 10,000 mmfd ; 600 v; J?ap~r .. . . . . 
CAPACITOR: 10,000 mmfd; 8,000 v; m1ca .... . 
CAPACITOR: 30,000 mmfd; 600 v;dc; ±2%; 

mica. 
CAPACITOR: 100,000 mmfd; +10% - 5%; 

1,600 v (o il). 
CAPACITOR: 100,000 mmfd; paper; 600v (oil). 
CAPACITOR: 100,000 mmfd; 600 v; paper; 

±5%. 
CAPACITOR: 500,000 mmfd; 25,000 v . ...... · 
CAPACITOR: 1 mfd; 6,000 vdc; dual (oil) . ... . 
CAPA ITOR: 1 mfd; 10,000 vdc (oil ) ... . . . . . . 
CAPACITOR: 1 mfd; .5 ,000 vdc (oil) .. ... . ... . 
CAPACITOR: 1 mfd; 3,000 vdc (oil) . . .... · ... . 
CAPACITOR: 6 mfd; 330 vdc; 50-60 cycle (o1l). 
CAPACITOR: 8- 8 mfd; 450 v; elect ... ...... . . 
CAPACITOR: 8-8 mfd; 600 vdc; paper .. .. ... . 

COIL: ceramic cooling . .. . ............ · . · · · · · 
COIL: reactor . .. .. . .. . . . ............. . · · · · · 
COIL: reactor .......... . ...... . · · · · · · · · · · · · 
COIL: oscillator inductance .. . ...... ...... · · · 
COIL: choke; RF ............. . . . .... . .. ·. · · 
COIL: choke; main rectifier ... .. ....... . .. ··· · 
COIL: choke; small; rectifier ... . .... . .... · · · · · 
COIL: oscillator ...................... ·.····· 
JACK: #402; Insuline Corp. of America ... . ... · 
JACK: open circuit; side panel. .. . ..... . . .. · · · 
JACK: ff247J; General Radio ... .. .. . .... . ··· · 
PLUG: 2-pole; male .................. ···· ··· 
PLUG : armored cord grip ....... . . · : · · · · · · · · · 
PLUG: banana; f/274-P; Gr.en,~rali~cho . . . ·. : ;,· 
PLUG: brass ; 1.!/z" OD x % x Ys thk; 1.01o 

OD bub part of filament line. 
PLUG: Cat. No. 3710; Russell & Stoll .. . .... · · 
PLUG: Cat. No. 3730; Russell & Stoll .. . . . .. · · 
PLUG: Cat. No. 3880; Russell & Stoll ..... . . · · 

. .... ... ·I· .. * 
: : : ~ : : : : : . ~ . I : 
. ........ I .. . * 

5 * 
66 . . . . . . . . . . . . * 

275 
50 . . . . . . . . . . . . * 
50 . . . . . . . . . . . . * 

1 ........ . * 
1 * .. . * * * 
1 . . . . . . . . . . . . * 

2 . . . . . . * 
1 
1 
7 
2 
1 

10 

4 

2 

1 
1 

1 
1 
1 

1 

2 
1 

1 
1 
1 
1 
1 
1 
2 
3 

. . . . . . . . . 
* * 
* 
* 

* 

* 
* 

* • 
• 
• 
* 

* 

* 
* 

* 
* 

* 
* 
* 
* 

* 

* 

* 
* 

* 
* 
* 

* 

* 
* 

* 
* 
* 
• 
* 
* 
* 
* 

* 

* 
* 
* • 
* 

* 

* 
* 
* 
* 
* 
* 

* 

* 
* 

* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 

* 
• 

* 
* 

* 
* 
* 

* 

* 
* 
* 
* 
* 
* 
* • 
* 
* 

1 . . . . . . . . . . . . * 
2 ........... . * 
1 .. .... .... .. . 
1 .. . * 
1 * .. . * * • 
2 . .. .... . ... . * 
1 . ........ . .. * 
1 .. ...... .... . 
1 * ......... : 
.5 .. . ..... . 
2 ............ * 
1 . . . . . . . . . . . . * 
1 .. . . . . * 
2 * . .. * * • 
2 ..... .... ... * 

* 
~ :::1::: ::: ::: : 
2 ... ... 1 ..... I 

Note.-Order maintenance parts by stock number, name, and descrip tion. Only maintenance parts can be requtsitwned. 
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206 Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-( )-Continued 

R eference Symbol 

25 ............ . 
11-1, 11- 2, 11- 3 
12 ... . ........ . 
11-1, 11-2, 11-3 
12 .... . . ..... .. 

Signal Corps 
Stock No. 

6Z7812 .. ..... .. . . . 
6Z7811 ... . .. · · · · · · 
6Z7811 ... ... .... . . 

3Zl926 . ..... .. . . . . 
3Z2610.9 . . . .. ... . . 
3Z750-3 .......... . 
3Z3010 .... ... . .. . . 
3Z3150.1 ... .... .. . 
3G112- 80F ... .. .. . 
3G112-137M ... .. . 
3G1837-12 .. . .. .. . 

2C6382B/ G6 .. . . .. . 
2C6382B/ 05 .... . . . 
2C6382B/G7 ... . .. . 
6Z4920-8 .... ..... . 
301350-50 ....... . 

Majot· 
Component 

FM . . .. . 
Rect . .. . 
Rect . .. . 
Rect .. . . 
Reel; .. . . 
Rect ... . 
Rect ... . 
Rect .. . . 

T ....... 
T, Rect 
T ..... .. 
T . ..... . 
Rect. . . . 

Name o£ part and descri ption 

RECEPTACLE: control panel, candelabra base. 
RECEPTACLE: convenience outlet ....... . .. . 
RECEPTACLE: convenience outlet type 772:3; 

A-H&H. 
FUSE: l-amp; 250 v; 3AG .. .... ... .. .. ..... . 
FUSE: 10-arop; 250 v; cartridge; renewable . ... . 
FUSE: 150-amp; 250 v; cartridge; renewable ... . 
LINK: fuse; 10-amp; forrenewable cartridge fH . e 
LINK: fuse i 150-arop; forrenewable cartri_dge fu . e 
BUSHING: insulator; ceramic; female; 17,4" lg . . . 
BUSHING: insulator; ceramic; male · 2!!{

2
" lg ... . 

BUSHING: insulator; micarta; %" ig, Ys" OD, 
0.206" ID . • 

GROMMET: 4)1" x 3" x Y,l" x %"hole . . .... . 
GROMMET: rubber; 87,4" x 3" x 3;,1" .. ...... . 
GROMMET:rubber; keyer; cable;4)1 "x3" x 7;(". 
GROMMET: rubber; 83;,1" x 3" x )1" ... . .... . 
INSULATOR: feed-through; ceramic . .... .. .. . 
INSULATOR: ceramic; round; 5" lg, 1" diam; 

no base ; 3;,1-20 tapped hole; type 348L5. 
301300-80.2....... Rect. ... INSULATOR: stand-off; ceramic with fitting,· 

5" lg, 1" diam; type 411-:B5; metal base ; metal 
cap With 1 tapped hole 1u top. 

Rect . .. . 301250-80 . . . ... . . 

3G1300- 80.1. ..... . Rect .... INSULATOR: stand-ofT; ceramic; 1" diam x 5" 
lg; type 4llC5; metal base ; metal cap with 2 
tapped holes in top. 

.3Gl838- 98. . . . . . . . AN..... INSULATOR : spacer; polystyrene ........... . 
3G1839. . . . . . . . . . . R eeL. .. . INSULATOR: bracket; for resistor 3;,1" thk; 

2)1" sq x 83;,1" !g. 
301000- 9. . . . . . . . . Rect .. . . INSULATOR: feed-through; porcelain; for pri 

of h-v transf. 
3G1350- 51. . . . . . . . H.ect.... INSULATOR: h-v; feed-through; ceramic; for 

filter choke. 

I NSULATOR: ceramic; round; 5" lg ... . ...... . 
I SULATOR: ceramic; round ; 10" lg .. . ...... . 
INSULATOR: panel (2%;" x 1)1" x %;" ; 4 boles). 

T . . . . . .. 
T ...... . 
T . . .... . 
T ... .. . . 
T . ..... . 

301300-80 ...... . . 
301300- 160.1 ..... . 
2Z6966 ........... . 
301838-73 ....... . 
301838-43 .. ..... . INSULATOR PLATE: (4Yt6" x %" x 7;(") ... . . 

INSULA:{OR PLATE: (21!{6" x 2% " x 3;,1") ... . 
T ....... INSULAIOR SPACER: terminal board ...... . 
T .... .. . INSULATOR SPACER: pf fi lline (1.753" OD x 

2C6382B /S8 ...... . 
301837-16.1. ..... . 

Y:l "). 
3G1839-11 .... . ... T ....... I NSULATOR: 33;,1" cliam x )..:(" (support pr 

trans[) . 
301839-10 .. . .. .... T ... .... INSULATOR: 33;,1" diam x Ys" (support pr 

trans£). 

INSULA~OR: angle (11V,6" x 11!{6" x 9" lg) .. . .. . 
301839-1. . . . . . . . . Rect ... . 
301839-3. . . . .. . . . T . . . ... . 
301250-48. . . . . . . . T ...... . I ~ULAIOR: cap (2~ OD x 1.2465" lD x 1 ") .. 

INSULATOR: ceram1c; round; 3" lg (fil line support). 
301250-'10 ....... . T . ...... INSULATOR: ceramic; round; 2)1" lg (filline 

support). 

INSULATOR: ceramic; round· (3" lg· 1" diam) 
I NSULATOR SPACER: (%'1 diam 'x !{

6
" lg): 

301300-48 . . . . . . . . T . ... . . . 
2C2263B/S3.2 ... ... I<U .... . 
2C2263B/55.1 ..... . I<U ... . . 

INSULATOR SPACER: (%" OD x 0.154" lD 
X )1" Jg). 

2C2263B/S5 . .. .... KU ..... INSULATOR SPACER:(%" OD x 0.180" ID 
X )1 " Jg). 

INSULA:-\OR SPACER: (%" diam x %" !g). 
I 

1
SULAIOR SPACER: (%" cliam x )1" lg) 

INSULATOR SPACER: (13;,1" diam x Y.{" lg): 

2C2263B /S3 ..... . . KU .... . 
2C2263B/S3.1 .. 
2C2263B /SG ...... . 
2C2263B/S7 .. . . 
2Z7093 .... .. . . ... . 

l<U ... . . 
I<U .... . 
I<U .... . 
KU ... .. INSULATOR SPACER : (1)..:(" diam x 1%" lg). 

INSULATOR SUPPORT: Oi" x 2Ys" x 3:Ys"). 

Org:aui
zation 
stock 

---
• 
* 

. .. . . . . . . 
* 

* 
* 

4 
4 : ::: ::: :: : : 
9 .. . 

2 ...... 
1 
l ... 

1 
:l 
1 
:3 
l 

21 
2 L 

* 
* 
* 
* 
* 
* 
* 

. . . . . . 

* * 
* * 
* * 
* * 
* * 

* 
* 

2 ......... . . . 

* 

* 
* 

* 
* 
* 
* 
* 
* 
* 
* 

* I . ........... * 
2 .. . 
L 
l 
2 .. ... . 
2 .. . 

2 .. . 

2 * . . ...... . 

G * * 
I . . . . . . 

2 . . ... . 

* 

* 

* 

* 

* 
* 

* 

* 

* 

2 .. . 

2 
* ::: ::: ::: * 2 

J . . . . . . * 
* I . . . . . . 

1 • 
8 .. . ......... * 

* 
2 

2 ...... 

* 

* 

2 . .. 

L 
* : : : : : : ~: : : 2 

4 • 
4 * . . . . . . . . . * 

1 
24 

* . . . . . . * 
2 ...... 

2 ... 

. . . . . . . . . 

* 
* 
* 

* 

* 
* 

6 ... 
3 . .. . . . . . . . . . * 

15 ... ..... . ... * 
15 . . . . . . . . . . . . * 

1 ... , ...... I ... 
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Note.-Order maintenance parts by stock number, name, and description. Only maintenance parts can be requisitioned. 

~-~----~~----------

I) 



206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-( )-Continued 

~ 

I~ 
·;:: Organi-
" zation 
~ 

Signal Corps Major " stock 
lleference Symbol Stock No. Component Name of part and description c. 

~ 
~ I~ :3 ~ , ~ ~ " ~ 

" " " " " 0 

" " " " .!::l g. 
" ~ '0 '0 

()} ~ 1:'1 "' ~ (:I 

2S271A/ Bl. .. . .... KU . . .. INSULATOR: bu hing; micarta; (%11 diam X 4 * 
){G~~). 

. . . . . . . . . . . 

2C2263B / B8 ....... KU .. ... INSULATOR.: bushing for middle shelf (1 11 diam 3 * * 
X 1!/s 11) . 

. . . .. . . . 

301250- 16.3 .... . .. Im . . . . . INSULATOR: ceramic; round; (~II 
1 II lg), 

diam X 24 . . . * . . . . . . . .. 

3G1250- 8 . .. . ... .. KU ... .. INSULATOR: ceramic; round; (~" diam X 4 . . . . .. • 
~II lg), 

. . . . . . 

301250- 32.2 . ...... KU .. ... INSULATOR.: ceramic; round; (%11 diam X 19 • 
2" lg). 

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

2C2263B I J2 . ...... KU .. . . . INSULATOR: isolantite; round; (~" diam X 8 * 
~~~ l g). 

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

2C2263B / B3 . ...... KU .... . INSULATOR.: binding post for h-v output 1 * * * . . . ... 
to keycr; 4 11 high . 

2C2263B/ S4.1 . . . .. Im .. . .. INSULATOR SPACER.: (;!;,C'OD x 0.154"IDx 2 * 
7,:("). 

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

2C2263B / S4 . . ..... KU .... INSULATOR. SPACER.:(%" OD x 0.180 " ID x 2 * 
YJG ") · 

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

2C1538/ B1 . ...... . FM ..... INSULATOR: antenna bu hing; lucite ·1" diam 1 * 
1"lg X~". 

1 1 . . . . . . . . . ... 
3G1838-32.4 ... . ... FM ..... INSULATOR.: plate; (2" x %" x Ys") ......... 1 * . .. . . . . . . 
301837-88 . .. . . . .. FM ..... I NSULATOR: antenna support;(%" x 2;!4" lg). l * • . . . . .. ... 
2C2263B/ J1 .... . .. KU ... .. INSULATOR: osc ; (U6 " x 1%; 11 ) .......... 1 • . . . . . . . . .. . .. . . . 
2S271A/Pl .... .... rm .. ... INSULATOR.: panel ;(~" x 7 11 x 19~") ..... .. 1 * . . . . .. . . . . . . 
301838-240 ....... KU ..... INSULATOR: panel; (15~" x 5){6" x ;!4'") .... . 1 * . . . . .. ... . . . 
301000-3 .1 .... .... JCU ..... INSULAT R.: ceramic; (1Y2" diam x 3") . . .. . . 1 * * • . . . ... 
3G1450-32 .. . . .... Im ..... INSULATOR: ceramic; sq post (1" sq 2 11 lg). 1 * * * .. . . . . . . 
3G 1450- M . . . . .... KU .. ... INSULATOR: ceramic ; sq post (1" sq' 4 " lg) . 1 * • * .. . . . . .. 
3Gl 838-264 . . ..... R.cct .... I JSULATOR.: panel ( 16~" x 9%" x !1'") ..... 1 • . . . . . . . . . . . ... 
301838-96 .. . ..... R.ect .... INSULATOR: panel (6" x 3" x ~") ...... 1 * . . . . . . . . . . . . . . . .. 
3G1838--'18 . .. we ..... INSULATOR: phenolic; (3" x Ys" x ;!4'") .. 1 * •• 0 • • . ' .. . . . . . . . . . . . 
3G l 838-48.1 .... ... we ..... INSULATOI :phenolic; (3" x Ys 11 x y,j.") . .. 1 * . . . . . . . . . . . . ... 
2C2263B/R5 . . .... · ICU .. RESISTOR BOARD: Ys " X 3~" X 4;!4' 11 ... . .. . 1 • ... . . . . . . . .. . . . 

14, 15, 16, 17 ... . 2Z5935 .... . ...... . Rcct. LAMP: !ndicator; 55 v; Pu hin type ..... . ..... 4 * • . . . . . . . . . . . . 
2Z5891- l.. . . . ..... Rcct . LAMP: md10ator ; neon; 110 v; candelabra ba c .. l * • 14 ............. . . . . . . . . . . . . 

13- 1 through 6Z6815- 9 . . ........ R cct. LAMP: panel; 110 v; 25 ·w .......... . . .... . . . 3 * * .. . . . . . . . . . . 
13- 2 

Rcct. LA 1P AS. EMBLY; 110 v; 60 cycle; comp of * 15 ........... . . 2Z5989 .... . ....... . . . 1 . . . . .. . . . . . . 

R.cct .... 
bulb, red lens, li ~t, and resistor. 

* 16 ... .......... 2Z5989-1 .......... LAMP ASSEMBL : 110 v; 60 cycle; comp of 1 . . . . . . . . . . . . 

R.cct .... 
bulb, amber lens, light, and resi tor. 

* 17 ............. 2Z5989-2 . . .... · · · · LAMP ASSEMBLY: 110 v; 60 cycle; comp of l . . . . . . . .. . . . 

FM ..... 
bulb, green lens, light, and resistor. • 24 ..... . ....... 2Z5925- l. .... ..... LAMP: 6- 8 v; 0.25 amp; 1.5 w; bayonet ... . ..... 1 * . . . . .. . . . 

43- 1 through 2Z594l.l ....... ... KU,T, LAMP: pilot; 125 v; 6 w; candelabra base; clear .. 9 • * . . . ... . . . 
43-5, 6- 1, 6- 2, vVC 
5-1,5- 2 

2Z5988 .. . .... . .... KU,T, LAMP AS J~MBLY: red; 1" diam .... !5 • 43-2, 6- 1, 6- 2, . . . . . . . . . . . . . . . .. . . . 
1, 2 we 

2Z5988-1 ... .. · ... · · Im ..... LAMP AS. EMBLY: blue; 1" di am. 1 * 43- 5 ........ .. . . . . . . . . . . . . . . . . . . . . . . . 
-2 

* 4,3- 4· .... ...... . 2Z5988-2 . . . . . · · · · · KU ..... LAMP AS. EMBLY: white; 1 11 diam .... . ... . . 1 . . . . . . . .. . . . 
- 1 

* 43- 3" ......... 2Z5988-3 . .. ...... . I U ..... LAMP ASSEMBLY: a mber; 1 11 diam ... . .. . .. . 1 . .. . . . . .. 
2Z5988-4 .......... KU .. ... LAMP ASSEMBLY: green; 1 11 d iam .. .... ... . 1 • 43-1.. ......... . . . . . . . . . . .. 

-9 
* 44- l, 44- 2 . . .. . . 3F31600 . ..... · · · · · KU .... . METER.: 0- 1 ma ; d-e; graduated 0-6 kv; 3~ 2 . . . . . . . . . . .. 

flu . h type. • 
22 . ..... ... .... 311'1200- 1 .... . .. . . . T ... .... METER: 0- 5 amp ; a-c; graduated 0- 200 amp. 1 . . . . . . . . . . . . 

T ....... • 28 ..... . .. .. ... 311'980-1.1 .... .. ... METER : mi lliametcr ; 0-400 ma· cl-c· 5" square 1 . . . . . . . . . . . . 
bakeli te case. ' ' • 35 ............. 3F1150- 2 ...... · · · · Rcct ... . 'METE H.: 0- :1 50 amp; a-c ..... .. . .... .. ... . . . ). . . . . . . . .. . . . 

31. . ..... . . .. .. 3F!l80- 2 ....... · · · · ReeL .. .. METER: 0-800 ma; d-e ... ... ....... .... .... 1 * . . . . . . . . . . .. 
34 . ......... ... 3F3355 ....... · · · · · R.ect .... METER: total h u1· ...... . .. . ............ .. . 1 * . . . . . . . .. . . . 
32 ............. 3H4679/V2 .. ... .. · Rect .. . . METER: vol tmeter; a-c; 150 v .... . .......... 1 * . . . . . . .. . . .. 

* 30 ..... ........ 3H679/Vl . . .... · · · R.ect .... . METER: voltmeter; d-e; 0- 20,000 v .. .. . ..... . 1 . .. . . . . . . . .. 
33 .. ... .. . ..... 3I-Ji16 79 /V 3 . . .. . ... ReeL . ... METER: voltmeter; 0- 150 v; a-c ............. 1 * . .. . .. . . . . .. 

we .. ... * 3ZAJ0038/ M1 ..... METER.: pressure ; 0-20 lb sq in . ....... . ... . . 1 . . . . . . . . . . . . 
6Z8644 . .......... · we ..... METER.: th rmometer; 50° to 260 ° F ..... . ... 1 * . . . . . . . . . 

I 
... 

I 

Nole.- Order main tenance parts by stock number, name, and dcscl'iption . Only maintenance part can be requisitioned. 
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S SCR 270 ( ) and SCR-271-( )-Continued 206. Maintenance Parts List for Radio ets - -

Reference Symbol 
Signal Corps 

Stock No. 
Major 

Component 

49 ... .......... 2Z3203 ........... . KU . . ... 

47.. . . . . . . . . . . . 2Z3200-1 . .... .. . . . KU ..... 

48. . . . . . . . . . . . . 2Z3201. . . . . . . . . . . . KU . ... . 

9 .............. 2Z3202- 1 ... .. ..... T . . .. . . . 

8 .......... .... 2Z3202 ...... . .. . .. T ...... . 

36 ... . . .. ...... 2Z3206 .... .. .... . . ReeL. . .. 

46. . . . . . . . . . . . . 2Z3204/1. . . . . . . . . . KU .... . 
9 .......... . . .. 2Z3202-l/1 .... . .. T .. ... . . 
47............. 2Z3200/1 . . . ...... . KU .... . 

8 .............. 2Z3202/1 ......... T ..... . . 
48........ . .... 2Z3201/l......... KU .. . . . 
49 ............. 2Z3202/l.. ........ KU .... . 
36.... . . . . . . . . . 2Z3206/l... . . . . . . . Rect ... . 
38 . ....... .. ... 3H915AB/el ...... Rect ... . 
7 . . . . . . . . . . . . . . 2ZA1003B ;e1 . . . . . we ... . . 

2ZA1003B(e2 .. . .. We .... . 

45. . . . . . . . . . . . . 2Z7663. . . . . . . . . . . . KU .. . . . 

7.. . .. . . . . . . . . . 2Z7662-1. . . . . . . . . . T ... .. . . 

10 ............. 2Z7690Al . .... ... . T ...... . 
37 ..... . ....... 3H4679/R5 . ... .... ReeL. .. . 

19............. 3Z9822-1.. . ....... ReeL ... . 
23. . . . . . . . . . . . . 3Z9823. . . . . . . . . . . . ReeL ... . 
21... . . . . . . . . . . 3H4679/S10. . . . . . . Reel. .. . 
18....... . ... .. 3H4690( )/Sl...... Rect.. . . 
22. . . . . . . . . . . . . 3Z9824--271. . . . . . . . Rect .. . . 
20.... . ........ 3H4679/Sll. . . . . . . Rect ... . 

3Z9824--341. . . . . . . . Rect ... . 

14 .. ..... . .. ... 3Z9560 .... . . ...... T . . .... . 
3Z9822-1 . . . . . . . . . . T ..... . . 

13, 51.... . . . . . . 3Z9829-2.. . . . . . . . . T, KU .. 
11. ............ 3Z9857.4 .......... T ...... . 

12 .. . .......... 3Z9542D ... . ..... . T ...... . 
24... . . . . . . . . . . 3H4679/S8. . . . . . . . Rect.. . . 
54 ............. 3H900-20-1. .... . . KU .... . 

23. . . . . . . . . . . . . 3Z8105. .. . . . . . . . . . FM .... . 
50 ............. 3Z8314 .... . ....... KU .... . 

52 ... .. ........ 3Z8142.1. . ........ KU .. .. . 

53 ............. 2e2263B/S10 . ..... KU . ... . 
38.... . .... . ... 3H915AB. . . . . . . . . Rect ... . 
39 ............. 2e22638/100M .. . .. KU .... . 
40 ... .... .... .. 2Z296-250M ... . . . . KU .... . 
8 ........... . .. 3H4679/R6 ........ Rect.. .. 
4-1. ........... 3Z6001-7 . ... .. .. .. T ...... . 
9- 1.. . . . . . . . . . . 3Z6001E6 . . . . . . . . . Rect.. .. 
10-1 ........... 3Z6015-7 ... ... .. .. Rect.. .. 

Name of part and description 

1 

1 

1 

1. 

* 

* 

* 
* 

* 

* 

* 

* 

* 

* 

1 . . . . . . * . 0. * 

1 . . . . . . * 
1 . . . . . . * 
1 * 

1 .. 0 •• 0 * 
1 . . . . . . * 
1 . . . . . . * 
1 . . . . . . * 
1 . . . . . . * 
1 
1 

] 

1 

1 
1 

2 
2 
1 
1 
1 
l 
1. 

10 
1 
3 
1 

1 
2 
1 

3 
1 

1 

* 
* 
* 

* 
* 
* 

* 
* 
* 
* 
* 
* 

* 
* 
* 
* 

* 
* 
* 

* 
* 
* 

* 

* * 
* * 
* * 

* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 

* 

* 
* 
* 

* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 

* 
* 
* 

* 
* 

* 
1 . . . . . . . . . . . . * 
1 . .. . . . * 
1 * .. . * * * 
1 . . . . . . . . . * * 
1 . . . . . . * * 
1 * . . . . . . * * 
1 
1 

* 
* 

* * 
* I * 

Note.- Order maintenance 1 arts by stock number, name, and descript ion. Only maintenance parts can be requisitioned. 
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206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-( )-Continued 
~ 

'§ Organi-

Signal Corps Major " zatiou 

Reference Symbol 
No.mo of part and description " stock 

Stock No. Component 
0. .... 
~ " - .8 

~ "" "' "" "" 
., 

" " al " " ~ 

::> ~ " " 0 
0. 

CJ 
., "1:1 "C :S " ~ 

"' "' ... A 

23-1, 23-2 .... . . 3Z6020- 10 ..... .. .. I<U .... . RESISTOR: fixed; 200 ohms ±5%; 2 W; wire-
--- --3 * * 

wound. 
... * * 

31-1 .. ......... 3Z6050-11. ....... . Im ..... RESISTOR: fixed; 500 ohms; 50 W; wirewound 1 * 
30 .. ........... 3Z6100-23 . .. . . . ... KU ..... 

RESISTOR: fixed ; 1,000 ohms ±5%; 20 w··. . .. * * 1 * * power; wirewound; 2 terminals; IRC type DG. 
... * * 

11-1.. ... . .. .. . 3Z4526 ........... . FM .... . RESISTOR: fixed; 2,000 ohms ± 10%; Yz W· 1 * * 
carbon. ' 

.. . * * 

19- 1, 19-2 ...... 3Z6200-12 ......... KU ..... RE ISTOR: fi xed; 2,000 ohms ±5%; 1 W· 2 * 
carbon. ' . .. * * * 

27-1. .......... 3Z6250-10 .. .. ..... KU .. .. . RESISTOR: fi xed ; 2,500 ohms ±5%; 10 W· 1 * 
Wil'CWOlllld . ' . .. * * .. 

13 .. ... . ....... 3Z6500-10 ......... Im .. . .. RESISTOR: fixed; 5,000 ohms ±5%; Yz W; 1 
carbon. 

. .. . . . . . . * * 

28-1 ... ........ 3Z6500- 16 ......... KU .... . RE· ISTOR: fi xed ; 5,000 ohms ±5%; 10 W; 1 * * 
wirewound. 

. .. * * 

39 . ..... .... ... 3Z6500- 93 ..... .. .. KU ..... RESISTOR: fi xed ; 5,000 ohms ±5%; 20 W· 2 * * * 
wirewound. ' . .. * 

35-1, 35- 2 .. . . . . 3Z6500- 24 .. ....... ICU .. ... RESISTOR: fixed; 5,000 ohms; 60 W; wire- 2 * * * 
wound· No. 3 terminals. 

. .. .. . 

38 .. .. ....... . . 3Z6575-18 ... .. . ... Im ..... RESIST6R: fixed; 7,500 ohms; 100 W ........ . 1 * * * 
14-1. .......... 3Z6610-7 . .. ..... .. KU ..... RESISTOR: fixed; 10,000 ohms ±5%; Yz W; 

. .. 
1 * * * * 

carbon. 
... 

16- 1. .......... 3Z6610-11 .. ..... .. FM .... . RESI TOR: fixed; 10,000 ohms ± 10%; 1 W; 1 * * * * 
carbon . 

... 

39 ............. 3Z6610-83 ......... KU .... . RESISTOR: fi xed ; 10,000 ohms ±5%; 20 W; 9 * * * * 
wirewound. 

.. . 

33-1.. ......... 3Z6610-14 . ... ... . . KU ..... RESISTOR: fixed; 10,000 ohms; 100 W; wire- 3 * * * * 
wound. 

... 

6- 1 through 3Z6610-22 ..... . ... Rect . ... RESISTOR: fixed; 10,000 ohms; 200 W; wire- 20 * * * 
6- 20 

wound. 
... . . . 

15 . .... . ....... 3Z6615-l. .... ..... KU .... RESISTOR: fixed; 15,000 ohms ±5%; Yz W; 1 * * * * 
carbon. 

. .. 

17- 1, 20- 1. . .... 3Z6620-11 . ........ FM,ICU RESISTOR: fixed; 20,000 ohms ±5%; 1 w· 2 * * * * 
carbon. 

' 
... 

24-1. ........ .. 3Z6620-14 ...... . .. KU ..... RESISTOR: fixed; 20,000 ohms ±5%; 2 W; 2 * * * * 
carbon. 

... 

29- 1 .... . ... · ... 3Z6620-15 ... ... . .. KU ..... RESISTOR: fixe~ 20,000 ohms; 20 W; power; 1 * * * * 
wircwound; IR type DG. 

. .. 

36-1, 36- 2, 3Z6625-12 .... ..... KU ..... RESISTOR: fixed; 25,000 ohms; 60 W; wire- 4 * ... * * . . . 
36-3, 36--4 wound. 

16 . . . . ... ..... . 3Z6630- 9 ....... . . . KU ..... RESISTOR: fixed; 30,000 ohms ±5%; Yz W; 1 * * * * ... 
carbon. 

19- 1 ......... .. 3Z6640-6 .... . . .. .. Fl\1[ .... . RESISTOR : fixed ; 40,000 ohms; 5 W ... ........ 1 * * * * ... 

12 . ... ...... .. . 3Z4531. ....... .... FM ..... RESISTOR: fixed; 50,000 ohms ± 10%; Yz W; 1 * * * * ... 
carbon. 

18- 1, 21-1 ...... 3RC31BE5135 ..... FM,KU RESISTOR: fixed; 50,000 ohms ±5%; 1 w· 2 * . .. * * * ' 
carbon. 

25-1 ... . . .. .... 3Z6650-14 . .. ..... . KU .. ... RESISTOB.: fixed; 50,000 ohms ±5%; 2 W; 1 * . .. * * .. 

17-1 through 
carbon. 

3Z6700-6 .. ... ..... KU ..... RESISTOR: fixed; 100,000 ohms ±5%; Yz W; 6 * * * * . .. 

17- 6 carbon. 
26- 1. .... ...... 3Z6700- 12 .. .. ... . . KU ... .. RESISTOR: fixed; 100,000 ohms ±5%; 2 W; 1 * * * * . .. 

34-1. ........ .. 3Z6700-24 ......... 
carbon . * 

KU ..... RESISTOR: fixed; 100,000 ohms; 60 W; wire- 1 * * . .. . . . 

17- 1, 17- 6 ..... . 3RC21BE2045 ... . . 
wound. * 

KU .. ... RESISTOB.: fixed; 200,000 ohms ±5%; Yz W; 6 * * * . .. 

15 .. ........... 3Z4533 .. . ..... ... . 
carbon. * * 

FM ..... RESISTOR: fixed; 500,000 ohms; Yz W; carbon .. 1 * . .. * 

22-1, 22- 2 . .. .. . 3Z6803-1 ...... ... . KU ... .. RESISTOR: fixed; 3 megohms; 5 W; vol~meter ; 2 . . . . . . . .. . .. * 

5 . . . . .... . .... . 3F3466 ..... ....... 
multiplier; sEecial. 1 * 

Rect. . . . RESISTOR: 'xed; 20 megohms; volLmeter; . . . . .. . .. . .. 

5-1, 5- 2, 7- 1, 3Z5015-2 ..... ... .. 
multiplier; special. * * • 

T, Rect. RESISTOR: heater; cartridge type; screw base ; 7 . .. . .. 
7-2, 7-3, 7--4 

2Z5015- 3 .. ... ..... 
150 W; 115 v. 

32-1, 32-2 . ... .. Im ..... RESISTOR: heater; cartridge type; screw base; 
110 v. 

2 * * * . .. . .. 

24 ............. 2C1538/L1 ........ FM ..... SOCKET: dial light ..... ... . . . . . .. .... ...... 1 . .. * 

2Z8795.1 . ... .. . .. . FM,KU SOCKET: octal Lube .................... . ... 13 * * * * . .. 

-
Note.- Order maintenance parts by stock number, name, and description. Only maintenance parts can be requisitioned. 
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Reference Symbol 

32- 1, 32- 2 ..... . 

17 ....... . ... .. 

Signal Corps 
Stock No. 

6Z7806 ..... . .... . . 
2Z8762.1 .... .. .. . 
2Z8759.4- 1. . .. . . . 
2Z8783 . . .... - ... . . 
6Z7803-1 .. . . .... . . 
6Z8357.1 .... ..... . 
6Z8368-7 . ..... . . . 
2C6382B / T6 . . . . . . 

M"jor 
Component 

KU .... . 
KU ... .. 
rm .... . 
KU . .. .. 
T .... . .. 
Rect .. . . 
Rect ... . 
T ...... . 

16... . . ........ 2C6382B/T5 .. .... T ....... 

25 . .... .. .. ... . 3H4679/T4.... ... . Rect . . . . 
28 . .... .. ..... . 2Z9933-1911... . . . . Rect .. . . 

25 .... .. ..... .. 3H4679/T3... ... .. Rect. . . . 

27. . . . . . . . . . . . . 2Z9957. . . . . . . . . . . . Rect ... . 
18 .... ...... ... 2Z9957-4 .. .... . . . . T ..... .. 
21. . . . . . . . . . . . . 2Z9613.5. . . . . . . . . . li'M .... . 

20. . . . . . . . . . . . . 2Z9954. . . . . . . . . . . . FM . . . .. 

63 ............ . 
64 .... . . ..... . . 
58 .. .... ...... . 
60-1,60- 2,60-3. 
59 .... ...... .. . 
63 .......... . . . 
61 ... .. . . . . . . . . 

2C2263B / T8 . . . ... . 
2C2263B/ T4 ... ... . 
2C2263B/ T6 .. . ... . 
2C2263B/T7 .. .... . 
2C2263B /T5 ...... . 
2C2263B / T9 .. . . .. . 
2Z9717-45556 ..... . 

K U .... . 
JCU .... . 
ICU .... . 
JCU .... . 
KU ... . . 
KU .... . 
KU . .. . . 

2J6C5 ........... . . KU .. .. . 
2J6F6 .... ........ . rcu ... .. 
2J6K7 ... . . . . .... . KU .... . 
2J6K7GT ... ..... . li'M .. .. . 
2J6J5GT ... ... .. . . FM ... . . 
2J6V6GT ......... . FM .. . . . 
2J450TH .. ....... . KU .. .. . sc ........... . 2J5T4 ...... . ..... . rm .... . 
2J6L6 ........ . . .. . KU .... . 
2J68J7 ...... . . ... . I<U ... .. 
2JWL530 .... . ... . . T ...... . 
2J6X5GT ... .. ... . FM .... . 
2JWL531 ...... . .. . R ect ... . 
2J6A8GT ...... . . . . FM ... .. 
2J866A ... ...... . . . KU .. .. . 
2Z2702 ........ . .. . lCU . ... . 
2Z2708 ....... .. .. . KU .. . . . 
2Z2712 . ... .. . .... . lU .... . 
3Z12072-5 ..... . .. . K U .... . 
3Z3915-10A . .. . . . . KU .... . 
2Z9403.19 ........ . KU .... . 
2Z9463.1 ..... . ... . ICU ... .. 
3Z3915-14 ...... . . . KU .... . 
3Z12513-50 .. ..... . we ... .. 
3Z12048-3 ... ..... . ICU .... . 

3Z12048-19 . ...... . 
rcu .. . .. 
R ect ... . 

3Z12048-13 .... ... . H.ect ... . 
3Z12048-8 .. . ..... . R ect ... . 
3Z12048-20 ... .. . . . 
3Z12048-9 ........ . 

H.ect ... . 
R ect . .. . 

3Z9402.32 ... ... .. . 
3Z3915- 12 . .. . .... . 
2Z9402.37 . . . ..... . 
2Z9315 ........... . 

I<U .. .. . 
KU ... .. 
KU .... . 
rm ... .. 

2Z9408.3 . . . . . . . . . . R ect. .. . 
2Z9412.3 . . . . . . . . . . R eeL. .. . 
2Z2708. 9 . . . . . . . . . . T ...... . 

Nan 1c of pn.rt and description 

SOCKET: resistor; A-H&H; Cat. No. 50715 . . . . 
SOCKET: tube filter ; standard 4 prong . .. ... · · 
SOCI\:E'T: main rectificl' ... . . .. ....... . . · · · · 
SOCKET: for 450TH . . ...... ............ · · · · 
SOCKFT: Edison bas ... . . ..... . . .. ..... · · · · 
SOCKET: med. screw base ....... ...... ·.·· · · 
SOCKET: panel light . ................. . . .. . · 
TRANSFORMER: current; 200/ 5 ratio; Weston 

No. 604. 
TRANSFORMER: filament; 220/110 v; 60 

cycles· Kenyon S-9527. 
TRANSFORMER: power; 115/ 11.5 v; 40 amp. 
TRANSFORMER: line cunent ; 150/5 ratw; 

WEMCO Wl. 
TRA ISFORMER: main plate; s peci a l; 

WEMCO R- 1160-B. 
TRANSFORMER: va riable; 11 .5 kva; 0- 115 v. 
TRANSFORMER: variable; 0- 130 v . . ... ... . · 
TRA 'FORMER: power; two 6.3 fil and 1 

plate win ling. 
TRANSFORMER: output; Gen Trans; type 

TR- 6212. 
TRANSFORMER: power; Amertron No. 26579. 
TRANSFORMER: output.; Kenyon No. T- 104 .. 
TRA SFORlVIER: fil; 110/7-Y2 v; Kenyon ... . . 
TRANSFORMEH.: fil ; 110/2.5 v; center tap .. . . 
TRANSFORMER: fil ; for fio al 450TH tube . ... . 
TRANSFORMER: variable; 2 kva; 0- 135 v . ... . 
TRANSFORMER: power; Thordarson T-92-

R-21. 
TUBE: J AN-6C5 (VT- 65) ............. .... .. 
TUBE: JAN-6F6 (VT- 66) ....... . ...... . . · · · 
TUBE: JAN- 6K7 (VT-86) .... ... ....... . · · · 
TUBE: JAN- 6K7GT (VT-86- B) .. .... . ... . . . 
T UBE: JAN-6J 5GT (VT- 94- D ) . .. ... .. . ... . . 
T UBE:· J AN-6V6GT (VT-107- A) ............ . 
TUBE: JAN--450TH (VT- 108-A) . ........... . 
TUBE: JAN- 5T4 (VT-114) . ... ...... .. . . . . . . 
T UBE: J AN-6L6 (VT-115) .............. . . . . 
TUBE: J AN-6SJ7 (VT- 116) ............... . . 
TUBE: J AN-WL530 (VT-122) . .. .. ... ~ ..... . 
TUBE' JAN-6X5GT (VT-126-B) . . . . . . .... . . 
TUBE: JAN-vVL53l (VT - 144) .............. . 
TUBE: JAN-6A8GT (VT- 151- B) . . ........ . . . 
TUBE: J AN-866A (VT--46-A) .. ..... . .... . . . · 
TERMINAL: grid clip No.2 ................ . 
TERMINAL: grid clip No.8 ........ . ...... . · 
TERMINAL: grid clip No. 12 .. .... .... . .... . 
TERMINAL: 0.032" thk wit,h 0.136" hole ..... . 
TERMINAL: Cinch No. 1510A .............. . 
TERMINAL: Cinch No. 1530 .. . ............ . 
TERMINAL BOARD: type 2-50 . . ... .. ..... . 
TERMINAL STRIP: Cinch T ype 1514 . . . ... . . 
TERMINAL BOARD: J ones No . 3-50 ....... . 
TERlVIINAL : F. W. Morse No. 2028 ......... . 
TERMINAL: Special ; WEMCO S #47268 ..... . 
TERMINAL: WU:MCO S #867478 ........... . 
TERMINAL: WEMCO S 1/269917 ...... ... .. . 
TERMINAL: WEMCO S {,122911:.3 ........... . 
TERMINAL: F. W. Morse No. 1963 ... . ..... . 
TERMINAL: WEMCO S #229114 ..... . ..... . 
TERMINAL: Cinch No. 1510 . .............. . 
TERMINAL: Cinch No. 1512 ............ . . . . 
TERMINAL: Cinch No. l.'i20 ... .... ........ . 
TERMINAL: ph nol ic block; WEM 0 , 

#542247. 
TERMINAL BLOCK: WEMCO S #1225375 .. . 
TERMINAL BLOCK: WEMCO S f/1225376 .. . 
TERMINAL ASSEMBLY: gt·id clip . ..... .. .. . 

.. 
:g_ 

-~ 
" d 

" 01 

.!A 

Organi
zation 
stock 

~ 
'@I'@'@! j 
:!1 ~ ~ ~ Q -

2 * * * 
5 
4 ...... 
2 
2 

* * 
* 
* • 
* 
* 

5 ... 0. . . . . . . . * 
2 .. . . .. .. .... * 
1 * 
1 . . . . . . . . . . . . * 

1 .. . ... 
1 

1 .. .... ..... . 

1 

* 
* 

* 
• 

] . . . . . . . . . . . . * 
1 ... · * 

1 * * 

1 ... 
l • 
1 
3 
1 

* 
* 

l ... 
1 

* 
* • 
* 
* 
* • 

1 * . . . . . . . . . * 
4 * . . . . . . . . . * 
l * . . . . . . . . . * 
1 * . . . . . . . . . * 
1 * . . . . . . . . . * 
1 * . . . . . . . . . * 
2 * . . . . . . . . . * 
1 * ......... * 
1 * ....... .. * 
1 * ..... .... * 
2 * ... .. .... * 
l * ......... * 
2 * .. . ...... * 
1 * . . . . . . . . . * 
2 * . . . . . . . . . * 
2 ............ * 
1 ............ : 
6 .......... .. * 

13 . . . . . . . . . . . . * 
1 . . . . . . . . . . . . * 
1 .. .. ........ * 
1 .. . ... . ..... * 
6 ............ * 
1 ...... ... ... * 
2 ........ . .. . 
2 . . . . . . . . . . . . * 

130 . . . . . . . . . . . . * 
12 . . . . . . . . . . . . • 

* . ....... . . . . 
ll . . . . . . . . . . . . * 

3 ... .. ...... . * 
3 . . . . . . . . . . . . : 
2 .. . 
2 ...... .. .... * 
1 ............ * 

1 . . . . . . . . . . . . * 
1 
1 * 

Note.-01·der maintenance parts by stock number, name, and descript,ion. 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 
Si~rlltl Corps 

Stock No. 
1.\lla.jor 

Co rnponent. Narnc of part and description 

~ 

"§ I Organi-
- ~-.o zatwn 
~ stock ..!tl 

~ 
~ ~ ~ rrl OJ & -~ 1--:g---1_, -" .g .::; 
~ ~ ~ ~ ~ OJ 

-------!------------____________________ a ___ ~ __ "_' _"' __ """ __ o_ 
321 2031-7 ..... . . T .... TERMINAL: Stewart, Stamping 919 .......... 2 * 
32133 .. ....... . . T. TERMINAL: WEMCO S #147242 . . ... ... . .. . 2 ... . . . * . . . 
321204,8-22 ... ... . T .. TERMINAL LUG: Sherman No. 175 . . . . ... 1 ·\· .. . . . . .. * 
3211085 . . .... ..... CO . .. ... TERMINAL LUG: GE No. 2269. . . . . . . .. . 20 ... ... 
3211085-2 . ...... .. CO .. . .. TERMINAL LUG: GE No. 2271 ............. 20 . ::~ ::: 
22A1003B/T1 .. . .. we ..... TERMINAL BLOCK ......... . .. . . . ........ 1 * 
3212522 ........... T . TERMINAL BOARD: WEMCO No. 8054.56 . .. 1 ' * ... 
3211085-5 . . ....... CO . .... TERMINAL LUG: GE No. 2272 . ............ 20 * 
3212048-16 ..... . .. CO ..... TERMINAL LUG: WEMCO S #867295A ...... 15 * 
3212048-11.1 ..... . co ..... TERMlNAL: \\TEMCO S #233155 . . ....... ... 18 
3212048- 18 .... . ... CO ..... TERM! TAL : WEMCO S #867476A ........... 18 * 
3212048-21 ... ... . . CO .. TERMINAL: WEMCO S #147242A . . ......... 10 * 

•••••••••• 0 ••• ••••• CO . .. .. TERMINAL : WEMCO S #867508 .... . . .. .... 5 * 
22A1003R/T2 ... .. IVC .... . TERMINAL BLOCK .. ........... . ......... 1 * 
3H4679/Al. ....... Rect .. . . Ar GLE: micarta; X" thk x 35" lg x 2%" sq; 1 * 
301839-2 ....... . . Rect .. .. 

root angle; 11 holC's of "!{6" dia.rn. 
A GLE: micarta; X" tbk x 35" lg x 2%" sq; 1 * 

FM .... . 
root angle; 10 holes of "!{6" diam. 

* 2A272-7 .... ..... . . A TENNA: telescopic; 20" ell.'tcnded ..... . . . . . 1 
2A275-118/l. .. . . . . AN ..... BAR: shorting; Ys" lhk x %" w x 3)/:!" lg ...... 8 * . . . . . . ... 
6L946- 16-3 ........ AN . . ... BOLT: "U"; steel; %-16; 3)/:!" w x 3)/:!" !g ..... 42 . . . . . . . . . 
221245-2 ..... . . ... lCU . . ... BRACKET: for 20-W resistor . .... . .......... 4 * 
221406-3 .......... I<U ..... BUSHI G AND NUT: type UB-241 . ... . .... . 3 * 
2213 4-3 .. ..... T ....... BUSHI ' G: brass; 0.42" diam x :%" lg; U" lh 1 * 

221384 .. ........ . . T ....... 
t.hd; part of connector for filline. 

BUSHING: brass;)/:!" dia x 1" lg; U" lh thd; 1 * 
part of connector for fil line. 

* 621663-4 . . ........ we ..... BUSHING: face; brass; 2)/:!" x 1)/:!" thd ... .. . . 1 
621663-3 ....... .. . we ..... BU. 1-IING: face; brass; 2)/:!" x 1" thd ......... 1 * 
621728 ........ . ... we ..... CAP : std flat top screw type for automobile 1 * 

radiator with vent hole. 
2Cl538/C2 ... . . .. . FM ... CLAMP: crystal ................. . .. . ... . ... 1 . .. 
621925 . ...... . .... T .. ... .. CLAMP: for ho,e plate line connection; galva- 2 * * * * 

ni:r.ecl steel; 1Ys" ID. 
3 * * * 222642.34 .... .. . . . co .... . CLAMP: Sherman No.2 ..... . ............... 

222727-7 ... . ... . . . FM .. . CLIP: antenna mounting; phosphor bronze; 1 * 
0.020" thk X ).1" X §.{6

11 
X 1!{6"· 

8, 40 * 222727-6 .......... IC1!, CLIP: 1)/:!" x 1!{6" x 1%'2 " ..••..•.. .... ... . •. . 

ReeL. 
* * 321100- 1. .. . .... . . Rcct .... CLIP: r istor; part of resistor board ass'y . . . . .. 2 

* * * 321100 ............ Rcct .... CLIP: resistor; type 781380 altered ..... . . .. . . . 3 
* 622253-2 .......... we ..... CONDUIT: flexible steel;)/:!" . .............. . . 2 . .. 

* * 32101 6-4 .......... Rect .... CLIP : fu e; S lfK77397 WEMCO . .. .......... · 1 . .. 
2 * * * * 2C6382B/C10 ...... T .. .. ... CONNECTOR: ceramic coil ; neoprene ........ . 
2 * * * * 2C6382B/Cll .. .... T ...... . CONNECTOR: plaLc line; neoprene .... . ...... 
2 * * * 2C63 2B/C12 ...... T ... CONNECTOR: waLcr jacket;; neoprene .. . . .... 
2 * 623176-8 . .. . ... we ... .. COr NECTOR: 90 ° angle; BX type; visible; 

Lype #A 912.)/:!" size. 
1 * 223017 .3 .......... T ....... CON E TOR: brass; 2-shapcd, Ys" thk; %" x 

7yg" X 10%". 
CON

8
NECTdR: brass; Z-shaped, Ys" thk; %" x 1 * 223017.6 .. . ... T .... .. . 

U" X 12". 2 * 
223017.4 .... . . rr ....... CONNECTOR: bra s· 1U" OD; %" ID; 1%" lg. 
223017.14 ... . . ,.-1"' ... .. •• CO TNECTOR: bras~ tubing; 0.875" OD; %" 2 

ID·1 %" 1"'. 2 * 
223017.5 ......... T ....... CON±•mCTOk brass; angle shaped; Ys" thk x 

1" X H16" X 2U". 3 * 
223017.7 ...... ... T ...... CONNECTOl't: brass· Ys" x %" x 5%'". · · ·. · · · 2 * 
223017.4 ...... .. . T ....... CON ECTOR: brass; 1Y.i" cliam; 1% " lg ...... 

1 * 
2C6382B /S5 . . ..... T ....... CONNECTOR ASSEMBLY ............... ·· . .. 

2 * * * * 
4Gl668B/C8 . . . .... lCU ..... COUPLING: flexible . .... . ..... . .... . .... . .. 

1 * 
623430-7 .. ..... .. . we ..... COUPLING: Cat. ro. A-1552; Mueller Brass .. 

1 * 
623430-10 . ... ... we ..... COUPLI G: Cat. o. A-1624; 'lucllcr Bras .. 

1 * 
623430-6 .......... we ... . . COUPLING: Cat. No. A-2569; Mueller Brass .. 

1 :::1 ... * 
623430-8 ....... . .. we .... COUPLING: Cat. No. A-3719; Muell er Bra.s .. 

4 * 
623430- 9 ....... \NC ..... COUPLING : Cat. No. A-4218; Mueller Brass .. . ..... 

1 
2C1538/C3 ... .. ... FM ..... CRYSTAL: 4,100 kc .. . ...... . ..... . ....... . 

1 ::: I:: . * 
2C1538/Dl . .. . .. . . , FM ... . . DIAL: velvet vernier; 4" . .... . . . . . .... . ...... 

l I · L" On I)' main tenance parts can be requisitioned. Note.-Order maint nance parts by. tock num ber, name, anc cC'~cnp 10 11 . 
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206 Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-( )-Continued 

-~ Org ani-
~ zat ion 

~ " stock () 

ign al Corps 1ajor 
c. 

~ 
Name of 1 n.rt u.ncl des ri ption 

~ ---
Reference Symbol Stock No. Cot nponent. 

..0 ..0 ..0 .g ..., 

" ll " " " 0 

" " c. " ..., 
"0 ..0 " " "' "0 

~ ~ Of .... "'' "' - - - - -
* 

2A275- 118/ 10 ... . .. AN .... . DIPOLE : steel plate; steel spacer; steel tul;Jing; 32 . . . . . . . . . . .. 
steel gus et and brass support; over-all d1men 
2" d ; 28X" w; 38" lg. 

2 * 
6Zg4g ...... . .. . . .. we .... . ELBOW: go o, 1" size; Cat. No. A-3114; altered . . . . . . . .. . . .. 

1 * 
6Zg50 . .. . we .. .. . 

ELBOW: 180°; Cat. No. A-31?8 . . .. · · · · · · 3 · ;,· . . . . .. . . . .. . 
. . . .. . .. . 

2 * 
6Z3862-l. . .. . . . ... T ...... . ELBOW: cast copper; streamlined; 172 " x % . . . . .. ... . . . x go o. , 

2 * 
6Z3682-2 ...... . .. . T ...... . ELBOW: wrought copper; streamlined; 172 ' x . . . . .. . . . . .. 172 " x go o. 

1 * 
6Z3670 .... .. . . ... . we ... .. ELBOW: street brass; X" x 45° . . . . . . . .. ... . . . . . . . . . . . . . . 

1 * 
6Z3671 . .. ..... . . . . we .... . ELBOvV: street brass ; X" x go o .. . . . .. . ... · · · . . . . .. . .. 

1 I 

* 
6Z3682-4 .. . . ... . .. we ..... 

ELBOW : Cat. No. A- 1558; Mueller Brass ... . · · . . . . . . . . . . .. 
1 * 

6Z3664 .. ... . . . .... we .. ... ELBOW : Cat. No. A- 162g; Mueller Brass .... ·· . .. . . . . . . . . . 
1 * 

6Z3862-6 .. . .. . ... . we ..... ELBOW: Cat. No. A-1631; Mueller Brass . . . . . · . . . . . . . . . ... 
1 * 

6Z3682- 7 . ... . . . .. . we ... .. ELBOW: street; Cat. No. A- 2680; Mueller Brass. . . . . .. . . . . . . 
1 * 

6Z3682-8 . .... . . . . . we ..... ELBOW: Cat. No. A- 6107; Mueller Brass . . . . ·· . . . . . . . . . . .. 
1 * 

6Z3682-3 .. ...... . . we .. ... ELBOW : street; Cat. No. A-6160; Mueller Brass. . . . 
* * 4 * * 

2Z87ggG6A6A .. ... AN ... . . ELECTRODE: tungsten; used with spark gap . .. on aRs'y; type GA- 6-A. 
1 * * * * 

2C2263B / Fl. ... : .. KU . .. .. 
FILTER': air- "j5ustop" · 12 " x 12" x 2" .. . .. · · . . . 

1 * * * * 
6Z3856- 10 ... .. . . .. T .. .. .. . FILTER: airi" ustop"f No. 2; 10 " x 10 " x 2". · . . . 

* 
2Z4310 . . . . . . . . . . .. FM .. ... FOOT: rubber; type g70; Canfield Rubber Co .. 4 . . . . . . . . . . .. 

2 * 
2Al168 .... . ... . . .. AN .. ... FRAME : antenna ass'yj frames No.1 and No. 8; . . . . . . . . . . . . 4ft 7Ys" W X 18 ft 1072" Jg. 

4 * 
2A116g . .. . . . . ... . . A J .... 

FRAME: antenn a as."y; frames Nos. 2, 3, 6, 7; . . . .. . . . . . . .. 4 ft 7,\1 " W X 18 ft lOYz " lg. 
2 * 

2All.70 .. .... .... .. AN ..... 
FRAME : antenna ass'y j frames Nos. 4 and 5; . . . . . . . . . . .. 4 ft 7Ys" w X 18 ft 10Yz'' lg. 

1 * 
3Z283l-2 . .. ... .. .. Rect . . .. 

FUSE BLOCK. .. ... . . . . . . . ...... .. ..... . . · · . . . . . . . . . . . . 
* 

3Z1g27.1 . .. . . . . . . . FM .. .. . 
FUSE POST . ........ . .. . .. . . . .. . . ... . .... . . 1 . . . . .. 

* * * * 
2S271A/G2 . .. . ... . KU . .... 

GASKET: treated fabric ; 0.036" x ~~~ x 3%" .. 1 . .. 
* * * * 

2S271A/ G4 ...... . . KU .. ... GASKET: treated fabric; 0.036" thk x 3Ys" 1 . . . X ll Ys". 

1 * * * * 
2S271A/ G3 ..... . . . KU . .... 

GASKET : treated fabric; 0.036" x }{2" x ll Ys". · . . . 
2 * * * * 

2C2263B/Gl. .... . . KU .. ... 
GASKET: h-v binding post . .. .. . .. .. ... . . . . . . . . . 

2 * * * * 
2S271A/ Gl. .. . . ... KU ..... 

GASKET : cork ; !{6" x 11~6 " x 1 1~6" · •.••• •.•• · · ... 
2 * * * * 

2C6382B/Gl. . . .... T .. .. .. . 
GASKET: connector; tube water connectwn ; . . . 

Rect .. .. vellumoid; 1!{6" OD x %" ID x l{z" ihk. 
1 * * * 

3H467g/ G2 ... ..... 
GASKET: for cover of h-v rectifier transf . . . . . . . . . . . . 

* * * 
3H467g/ Gl. . . ..... Rect . . . . 

GASKET: cork; for feed-through insulator h-v 2 . . . . . . rectifier. 

* * 
2C6382B/H4 .. .. . . T .. . . ... 

HOSE ASSEMBLY: trans to water cooler ; brass; 2 . . . . . . . . . flexible; 1" ID; 48" lg with pipe union at each encl. 

* 
2ZA1003B/H3 . . . .. T, we .. 

HOSE DRAIN ASSEMBLY: consists of hose 2 . . . . . . . . . ... 2ZA1003B/Jl. . . . .. we .. ... nipple and rubber tubing. 

1 * 
INDICATOR: flow; hull's eye 1" ... . . . ...... . . . . . . . . . . . . . 

* 
6Z8576 ..... . . . . . .. AN .. ... 

INSULATOR ASSEMBLY: over-all dimen 2 . . . . . . . .. . .. 2C2263B /K2 . . .. .. KU .. .. . 4" d, 4% " w, 27 % "1g. 

1 * KNOB AND POINTER . ........... .. ...... . . . . . . . . . . . . 
• 

2Z581g . .. .. .. . . .. . KU ..... 
KNOB: switch; bakeli te bar . . . . .... . .. .. . . ... 1 . . . . . . . . . . .. 

• 
2C6382B /K2 . . . .. . T .... ... 

KNOB AND POINTER ASSEMBLY: fil 1 . . . . . . . . . .. control. 

• 
2C6382B /K1 .... . . T ....... 

KNOB: plate line tuning .. . . . . . ... . .. .. . .. ... 1 . . . . . . . . . . .. 
* 

2Z574g.2 . . .... . . .. Rect. . .. 
KNOB: molded bakelite . ... ... . .. . .. .. . . . ... . 1 . . . . . . . . . . . . 

* 
2C6382B/Nl . . .. .. T .. .. ... 

NIPPLE; brass ; trans . .. . . . . . . . .. .. . ....... . 2 . . . . . . . . . . .. 
* 

6Z7246- 7 . . . . . .. . . . we ..... 
NIPPLE: Cat. No. A- 1555; Mueller Brass . . .. . 1 . . . . . . . . . . .. 

* 
6Z7246- 5 ..... .. .. . we .... . 

NIPPLE: l~ lX "-2" .. .. . . . . . .. .. ... ... . .. .. . 2 . . . . . . . . . . . . 6L3404-20K. .. . . 
NUT : knur ed; Yz" OD x X"-20 tap x X" lg ... 

* * 
. . . . . . . .. . . 

• • • 0 • • . . . . . . . .. 
* * 

6L3406-24K. . . .. .. . .. . . . . . . NUT: knurled; brass; Yz " OD x ~6 " lg; tapped . . .. . . . . . . . . . .. % "- 24 thd. 

* * 

6L3504- 20K ... . . . . 0 • • •• • • . . NUT: knurled; brass;% " OD x % "!g . .. .. . . . ..... . . . . . . . . . .. 
* 

6L3674-20 .... . . 
NUT: lock; brass; % " OD x ~~~ lg; sides cu t ; ...... * 

. . . 
• • • 0 • • . .. 

. . . . . . . .. ta1~ed X "- 20. 

* 

2C6382B /Pl .. . . . .. T,W c .. PET OCK: male and female ends . . .. ..... . 4 . . . . . . . . . ... 6Z7557-l.l ... . . we .. 
PIPE: copper; hard 1 " diam . . .... . . . ... . .. 

3 * 
. . . 

. .. . . . . . . . . . . . . 6Z7557-8.2 . .. .. we .. 
PIPE: cltper; 1Yz" diam ...... .. .... . . . . . . 

3 * 
. . . ... 

. .. . . . . . . ... 6Zl663- 5 ... ... . T .... 
2 * 

. . . . .. REDUC •R: brass ; % " x 1" . .. . . .... ... . . . . . . . . . .. . 6L6440- 32.1 . . .. 
SCREW: mach; RH; No. 4-40; 2" !g . . .. .. . 

* * 
.... . .... . . .. 

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

l 
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206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-( )-Continued 

Reference Symbol 
Si~; n al Corps 

St.9ck 1\o. 
i'vl ajor 

Component Name of pa rt and description 

Organi
zation 
stock ""' " $ ~ 

:.;3 ...0 ..0 ...d ..g ....:00 

" "., ".,· " "' ~ " 0. 
~ ~ ~ ~ ~ ~ 

C! .-~~~"'ttQ ------·,------------.-------- -----------1-------------
616832- 32.1 ' ' ' ' ' ' ' . ' ' . ' ' . ' ' 
617032- 32.1 ... ' . 
617920- 32.1 ... ' .. ' 
6L7920- 6- 32J .... . 
6L4908- 32.1 ..... . ...... . .. . 
2e6382B/ S6 .. . . . . . 
2e2263B/Sl. . .... . 
2e2263B/ S2 . . .. . . . 
2Z8551. ....... . .. . 
6Z8161 .. . ..... . .. . 
28270B/ S4 . . . .... . 

T .. ... .. 
J\:U .. . . . 
l<U .. . '. 
T .... .. . 
T .. ... .. 
AN .... . 

2Z8878-7. . . . . . . . . . KU .... . 
2Z8876-6. . . . . . . . . . KU . . .. . 
2e2263B/S9 .... .. . l<U .... . 

2e6382B/S9 .... . . 

2Z8872- 2 ...... . . . 

2Z8878- 4 . . . 

2A275- 118/11 ..... . 
6L31267 ....... . .. . 
6L31233 .. . ....... . 
6L2123L-2 ....... . 
6L31307 ...... . ... . 
6L31214-l. . .. . . . . . 
6L31260 .. . ... . . . . . 

6L31209 .. ... . .... . 
6L31228 ...... .. . . . 
6131215" " ' .... ' ' 
6L31226 . . ... . 
6131225 .. " ... ' .'' 
613123 ' .. ' . ' . ' ' ' ' 
6131242 ... ' . ' .' ' . ' 
6L31230- l. .. . ... . . 
6131214 ... '. ' .... ' 
6Z8577 ..... . .. ... . 

6Z8577-l. . . 

6Z8577-2 .. . 

6Z8635-9 .. . 
6Z8635-10 
6Z8635-11 .. .. .... . 
6Z8635-8 .. . 
3Z12513-50 . . ..... . 

6Z7812A .. 
6Z8712-1 ... 

6Z8712- 2 .. . 

2Z 304.3 . . . 
6Z8724-3 .... . . . .. . 
6Z8724-9 . ... . . . .. . 
6Z8724-8 . . . 
6Z8724-7 . . . 
6Z8724-2 .. . 

6Z3320-3.1 . 
6Z1243.2 .. . 

6Z8850- 2 . . . 
6Z8853 .... . 

AN .. .. . 
KU .... . 
KU .... . 
KU .... . 
KU .. .. . 
KU .... . 
KU .... . 

T ..... .. 
T . ..... . 
R ect ... . 
Rect . .. . 
Rect .. . . 
Rcct . .. . 
Rect ... . 
R ect ... . 
R cct ... . 
AN .... . 

we ... .. 
we .. .. . 
we .... . 
we .... . 
we ... .. 

Rect. . . . 
T .. . .. .. 
T .. .... . 
T ...... . 
T ...... . 
T ...... . 

7 
4 
3 

2 

1 

2 

1 
1 

* 

* 
* 
* 
* 
* 
* 
* 
* 
* 

* '* 
* * 

* 
* 
* 

* 

* 

* 

* 
* 

2 : 
4 "' . .... ... . 

11 * 
1 * 
1 * 

1 
1 
1 
1 
1 
1 " ' ...... 
1 
1 
1 
2 

2 

2 

1 "' ... .. . 
1 
1 
2 
1 

2 
1 

1 

2 
2 
1 
1 
1 
2 

1 
1 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* • 
* 
* 
* 
* 
* 

* 

* 
* 
* 
* 
* 
* 

* 
* 
• 
* 

N ote.-Order maintenance parts by stock n umber, name, and descrip tion. 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 
Signal Corps 

Stock No. 
Major 

Component Name of part and descripLion 

Organi
zation 
stock 

-------!--------i-::::==--:--:u=::I::O:-N:-J :-:C:-a-:t-. :-:N;-o-. -:-A---=-11:-:2:-:0::::6-,· -:;:-M;u-e~ll-:-et:-. ~B:-ra:-:s:::-s-.. -.-.-.1-.-. -.. -.-. ~~ -.. -. -.. -. -.. -. - •• -6Z8855.1. ... .. .... we .... . 
2ZA1003B/Vl. . . . . WC ..... VALVE GATE: brass; nonrising; stem; stream- ... . ........ · · · · · · 

line type. • 

32 .. . ......... . 
8-1 ..... . . . ... . 
12-2 .......... . 
12-1. . . ... .. .. . 
6-1. .... ...... . 
1-1 through 1-6. 
1-1, 1-2 . . ..... . 
3-1 tbrough3-12. 
7-1. .. .. . ..... . 
2-1 through 2-16. 
3-1 through 3-9. 
8-1. ..... . .... . 
7- 1.. ......... . 
4-1 through 4-30 . 
5A-1. ... . . . .. . 
5B-1, 5B-2, 5-1 

through 5-12. 
4-1. .......... . 
9-1. ......... . . 

3G1625- 9 . ... .. .. . 

6Z989 .... . ... . . . .. T ..... . . 

4G1668C/W2.. . .. . . ... .... WASH:ER: ceram ic· steatite; %" OD x ~a" ID. . .... · . . · ... · · · 
4G1668C/W3 . .. . . . .. . .... .. WASHER: vellutex'; fabric; %" OD x %" ID x . .. . . ... .... · · · • 

!12" thk. * 
4G1668C/ W5 .......... .. .. WASHER: fibre; )1" OD; %" ID; ~" thk .. .. . ......... .. ... • 
6L72924C. . . . . . . . . . . . . . . . . . WASHER: lock; bronze; type BZ No. 1924 .... ... . . . .. .. .. .. . · • 
6L50502-5 ........... .... .. WASHER: vellutex; %" OD x 0.1495" ID x ...... ..... ... · 

112" thk. • 
WASHER: vellutex; %" OD x 0.261" ID x . .. . ......... . · 

~If t hk. 

• 
• 
• 
* • 
• 

6Z982 .. . . ......... T ...... . 
3II399. . . . . . . . . . . . . Rect ... . 

1 .. .... .. .... * BLOWER: 115 v; 60 cycles; twin . . .......... . 
BLOWER: 115 v; 60 cycles ... . .............. . 

6Z3802 . ........ . . . 
3H399/Sl. .. . .... . 
6Z3804 ........ . . . . 
2ZA1003B/P2 .. . . . . 
2ZA1003B/R1 . ... . 

'"l"' ..... . • 
T, Rect. 
KU .... . 
we ... :. 
we .... . 

2A275-118 ..... . .. . 
2C1539 . .. .. ...... . 
2C2263B, 2C2288A. 
3H4679 . .. . .. ... . . 
2C6596/785A . .... . 
2ZA1004 ......... . 
3D9003 . ..... . ... . 
3D9030V-5 .. ... .. . 
3D9025-3.1 .. . .... . 
3D9025-3.1 ....... . 
3D9027-'!. .. .. ... . 
3D9047-5 . . ...... . 
3D9056- 1 ... ..... . 
3D9100- 23 . . . . .. . . 
3D9330- 2.1. .... .. . 
3D9500- 22 ..... . . . 
3K3010211 . .. . .. . . 
3DA1-23 ....... .. . 
3DKA2-111 .. . .. . . 
3DA9 . . . .. . .. . .. . . 
3DA10-37.1 .. . ... . 
3DA10- 34 . ... . . .. . 

AN .... . 
FM .... . 
I<U ... . . 
Rect . .. . 
T ...... . 
we .. .. . 
R ..... . 
R .. .. . 
R ..... . 
R ... .. 
R . .. .. . 
R . ... . . 
OS .... . 
R ..... . 
OS .. . . . 
R ..... . 
OS .. . . . 
OS . .. 
R ..... . 
R . .... . 
R . . ... . 
R,OS .. . 

3DA10-33 ......... OS ... . . 
3DA50- 9.1. . . . . . . . OS . ... . 

BLOWER: 115 v; 60 cycles; single phase; 1,725 
rpm. 

FAN: 115 v; 60 cycles ............... . . . . . .. . 
FAN ASSEMBLY: for blower 3H399 .. ... . . . . . 
FAN UNIT: 110 v; 60 cycles ; with 10" blades .. 
PUMP ASSEMBLY: complete with ;!4-bp motor . 
RADIATORASSEMBLY:completewithmotor; 

115 v; 60 cycles; single phase. 
ANTENNA AN-118 ................. .. ... . . 
FREQUENCY METER BC-439 . ........... . 
KEYING UNIT BC-402- B or BC- 758-A . . .. . . 
RECTIFIER RA- 60-A or RA-39 ........... . . 
TRANSMITTER BC-405-( ) or BC- 785-A .. 
WATER COOLER RU-3- B or RU-4-A .... .. . 
CAPACITOR: variable; 2)1-10 mmfd . ....... . 
CAPACITOR:variable;airdielectric;3-30, mmfd. 
CAPACITOR : 25 mmfd at 5,000 v; lh .. .... .. . 
CAPACITOR: 25 mmfd at 5,000 v; rh ........ . 
CAPACITOR: 27 mmfd; 500 v; ceram icon . . . . . 
CAPACITOR:47mmfd(50);500v; ±5%;ceramie 
CAPACITOR: 56 mmfd (50); 500 v; mica . . ... . 
CAPACITOR: 100 mmfd; 500 v; ceramicon ... . 
CAPACITOR: 330 mmfd; 500 v; mica .. . . . ... . 
CAPACITOR: 500 mmfd; 500 v; mica ... . .... . 
CAPACITOR: 1,000 mmfd; 500 v; de; mica ... . 
CAPACITOR: 1,000 mmfd; 2,500 v; mica ..... . 
CAPACITOR: 2,000 mmfcl; 500 v; mica .. . ... . 
CAPACITOR: 9,000 mmfd; 500 v; mica; ±10% . 
CAPACITOR: 10,000 mmfd; 600 v; mica ... . . . 
CAPACITOR: 10,000 mmfd; 400 v; mica .... . . 

1 
1 

• 
• 

1 ..... 0 •• 0 • • • * 
1 
1 
1 
1 

* 
* • 
* 

1 .. . .... .. ... * 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 

12 
4 

24 
2 

32 
18 
2 
2 

60 
2 

28 

2 
2 

. . . ..... . 

* 
* .. 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 

* • 
* .. .. 
* 
* .. 
* 
* 
* 

* 
* 

* 
* 
* • .. 
* 
* 
* 
* 
* 
* .. 
* • 
* 
* 

• 
* 
* • 
* • 
* • 
* 
* • 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 

11-1... .. . . .. .. 4G1668C/Cl ... .... OS ..... 

CAPACITOR: 10,000 mmfd; 2,500 v; working .. 
CAPACITOR: 35,000 mmfd; 300 v; silver mien; 

seven 5,000 mmfd capacitors totalling 35,000 
mmfd; ± 2%. 

CAPACITOR ASSEMBLY: consists of two 
36,500 mmfd, 250 v, capacitors in parallel to 
equal 73,000 mmfd; ± 10%. 36-1, 6-1, 6-2, 

6-3 6-5 6- 7 
6-8: 6-16. ' 

10-1A 10- lB, 
10- 10 through 
10- 6A, 10- 6B, 
10- 6C. 

9-1, 9-2, 6-4, 
6-9, 6-11,, 6-12, 
6-13. 

2-1, 2-2 ....... . 

13-1. ......... . 
12-1 . . ........ . 
10-6, 10-7, 11-1 
through 11-4 

10-5,10-8,10- 9. 

3DA100- 26 ... .... . R , OS ... 
CAPACITOR: oil impregnated ; 100,000 mmfd; 

600 v; ± 10%. 
3DA100-36.1 . ... . . 

R . ... . . CAPACITOR: 100,000 mmfd; 600 
triple; oil. v; mica; 

3DA100-31. .. . . .. . R, OS . . . CAPACITOR: 100,000 mmfd, ±5%; <100 v; 
bakelite. 

3DA200- 1 . . . . . . . . . OS .... . 

3DA500-29. . . . . . . . OS . . .. . 
3DB2.6020-1. . . . . . OS .... . 
3DB8-10 ... ... .... OS, R .. . 

3DB8-13. . . . . . . . . . OS .... . 
3DB5-70 .......... C .. .... . 

CAPACITOR ASSEMBLY: Lriple; 200,000 
mmfd; 4,,QQQ v de. 

CAPACITOR: 500,000 mmfd; 600 v ..... . .. . 
CAPACITOR: 2mfcl; 600 v; oi l. . . . ....... . . 
CAPACiTOR: 8-8 mfd; 600 v de; paper ... . 

CAIACITOR: 8-8 mfd ; 600 v; paper . ........ . 

2 

16 

12 

14 

2 

1 
l 
6 

14 

* 

* 

* 

* 

* 

* 
* 
* 

* 

• 

* 

.. 

* 

* 
* 
* 

• 

* 

* 

• 
* 
* 
* 

* 

• 

* 

* 

* 

• 

* 
* 
* 

* CAPACITOR: forgy1·o molrr gyr0sla l.; S#l 231835. 
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206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR- 271-( )- Continued 

Reference Symbol 
Signal Corps 

Stock No. 
M ajor 

Component 'Name of part and description 

~ ·a 
~ 

~ ~ 
~ --- ~ 

Organi
zation 
stock 

- ..cl ..0 .!:l ~ ~ 
c: ~ g 0 Q.) 0 
~ ~ • Q.) ..d g. 

------------1---------------:--·------:------------------------------------!--G~ -~--~--~--~--Q-39- 1. . .. . . . . . .. 2C4404A/ C9. . . . . . . H,. . . . . . COIL: osctllator .. . .. . . . .. .. .... . ........... . 
40-1 ... " ..... . 
37- 1." ....... . 
38-1.. . .. . " . . . 

48-1, 48-2 ..... . 
65-1.. ...... .. . 
66-1 .. "" .. ". 
42-1... " " . " . 
30-1 through 
30--4. 

41-1... " .. " .. 
67-1. ...... . .. . 
64-1 through 
64--4. 

2C4404A/ C10 ...... R ...... COIL: 2d r-f. .. . ... . ... . ..... . . .. ...... . ... . 
2C4404A/ C15. . . . . . R. . . . . . COIL ASSEMBLY : 1st r -f .. . . . . . .. .. . . .. . . . . 
2C4404A/ C12 ... . .. · R. . . . . . COIL : . ·eeondary r-f . ....... . . .. .. .... . ... . . . 
3Cll15- 2. . . . . . . . . . OS. . . . . COIL: relay #ASBXl. . . . . .. . . .... . ... .. .... . 
3Cll16.. . .. . ... . . . OS. . . .. COIL: relay #33L16 ....... . ............... . 
4Gl668C/ R1. . . . . . OS. . . . . COIL: reactor ............ . ............. . .. . 
3Cl063 . .. . ... . .... OS. . . . . COIL ASSEMBLY: part of phase-sh ifting unit . . 
3C1081- 2G . . . ... . . OS ..... COILASSEMBLY:oscilla tor .... . . . .. . ...... . 
2C4404A/ C5 ...... . R ... .. . COIL : bu!Ter ....... . .......... . .... . ... . . . . 
3C330.. .. . . . . . . .. . R. . . .. . COIL: choke; filter ..... . .... . . . ............ . 

2C4404A/ C7. . . . . . R. . . . . . COIL : converter or 1st det ................ . . . 
3Cl064......... .. . OS . . . . . COIL ASSEl:VIBLY: pulse filter . .. . ..... . .. . . . 
3C1065 . . . . . . . . . . . OS. . . . . COIL AS, EMBLY: phase-shifting unit ....... . 

3H2,!21/ Cll. . . . . . . C ... . . . . 
3H3421/ C10... . ... C ...... . 

C .. . .. .. 
OS,R .. . 
R .. . .. . 

3H8730/ C5 . . .... . . 
2Z7231. .. , . .. . . . . 
2Z2736- 6 . .. .. . ... . 

R .... .. 
OS . . . .. 

2C4404A/ J1 . . .. . . . 
2Z5574.1. ...... . . 

OS, R .. . 
OS .... . 

2Z5540 ...... . .. . . . 
6Z7565 ...... . .. . . . 
2Z7227-4 ... . . . . . . . OS .. . . . 
2Z5599 .......... . ll .. . .. 
6Z7816 ....... .. . OS, R .. . 

COIL: exciter fi eld for motor generator S#1200927. 
COIL: genera tor field for motor genera tor 

Sf/1200927. 
COIL: field for motor S#1200926 ...... . ..... . 
CO ' NECTOR: #2187; Harvey-Hubbell, Inc .. . 
CONNECTOR: grid and pla te clip for acorn 

tube; ZeniLh Ra l dwf!: #19G30 or Bell Labora
torie dwg f/ES0- 690568. 

JACK: open circu it side panel. .. . ..... . ... . . . 
JACK: #247J; General Radio .... . . . .. . ... . .. . 
JACK: closed circuit midget; short jack .... . .. . 
PLUG: 2-pole; male . . ... . . . . ...... ... .. . .. .. . 
PLUG: banana; #274- P; General Rad io .... ... . 
JACK: long frame; open circuit ... .. . . . . . . . . . . 
RECEPTACLE: 2-pole; male; flush motor plug; 

33 .... .. . ... . .. 3Z1935 ... . ....... . R ..... . 
10-amp, 250 v; 15-amp, 125 v; type 4897. 

FU 'E: 5-a rnp ......... .. .... . .............. . 
4Gl668C/ C7 ... . . . . OS .... . 

55 ..... . "" .. 
2C4404B/16 ....... R ..... . 
4Gl668C/R2. . . . . . OS . . .. . 

54 . .. ... .. . .. . . 4Gl668B/R5 ...... OS .... . 
227591- 14... . . . . .. c ... " .. 
3H4995-1 . . . . . . C ...... . 

329559-8.4. . . . . . . c ...... . 
329859/22.8 ...... . C .. ..... 

59.. . . ........ 329848.1. . . . . . . . . . OS . ... . 

51, 60..... . . . . . 4G1668C/S/ 10.. .. . OS ... .. 
27 . .... . ... . ... 328106 .. . ......... R . . ... . 
56 ..... , . . . . . . . 3Z9899. . . . . . . . . . . . OS .... . 

50 . . . . . . . . . . . . . 227296-25M. . . . . . . OS .. . . . 
2Z7276.3. . . . . . . . . . C ...... . 

51.. . .. . . . . . . .. 4Gl668B /P5.. .. . . . OS .... . 

15- 1. .......... 227296- lOOM . ..... R .. .. .. 
52-1, 52- 2, 52- 3. 227271- 73... . . . . . . OS .... . 

70 .. . .... .. ... . 2Z7298.3 ... .. . . . . . OS .... . 
327080 . .. . . ..... . . C .. .... . 
324832A5 ........ . C .... . . . 

16- 1, 16-2 .... . . 326004A7- 2 ..... . . OS ... . . 

33-1, 33-2.... . . 326007E8.1.. ...... OS . ... . 
23-1........... 326015- 29 .. . .. ... . 

1 
OS .. . .. 

34 ........ . ". ' I 3Z6020- 10.. . ... I 08 . . . .. 

CONTACT : phosphor bronze; 0.0159" x ~6 " x 
12%:, ". 

CONTACT : bras. (part of trombone support) .. 
RELAY : 110 v; 60 cycles ; Struthers-Dunn type 

lAL"{. 
RELAY: time delay; 110 v; 60 cycles; WL ..... . 
RELAY: ratchet; for cont.rol unit S#1233380 ... . 
SILVERST AT ASSEMBLY: complete with 

mount.ing plate and resistors for gyrostat 
S#1231835. 

SWITCH: micro; S#1233756; for control unit 
S#12333 0. 

SWITCH: togorle ; rate on-off for control unit 
S#12333 0. 

SWITCH SW- 127 : toggle; DPDT; 250v, 1 amp; 
125 vi. 3 amp . 

SWI'~C1'1:: toggle;, .PDT; potentiom~ter,. .. . . . . 
SWI'I CH SW- 1.06: 3-amp, 125 v; 2-CU'cmt ..... . 
SWITCH : spring plunger; SPST; normally open; 

llO v, 10 amp. 
POTENTIOMETER : 25,000 ohms . ... . . .. .. . . 
POTENTIOMETER: 60,000 ohms; series 

P- lOW- 60000; Cla rostat Mfg. Co. 
POTENTIOMETER: 75,000 ohms; in/ toggle 

. witch; SPST. 
POTENTIOMETER: 100,000 ohms ....... ... . 
POTENTIOMETER: 200,000 ohms; type CP; 

taper A; not slotted; IRC. 
POTENTIOMETER: 1.5 megohm . .......... . 
RHEOSTAT: foY· rate control. unit S#1233380 . . . . 
RESISTOli.: 32.5 ohm ; 200 W; wirewound . . . .. . 
RESISTOR: fi xed ; 47 oh m ±5% ; Y2 W; wire-

wound. 
RESISTOR : fi xed; 75 ohms; 2 W; wirewound ... . 
RESISTOR: fi xed ; 150 ohm.; 1 W; wirewou nd .. . 
RESISTOR: fi xed; 200 ohms ± 5% ; 2 vV; wH·e-

" . \Pld. 

2 .. . 
2 ... 

* 
2 . . . . . . . . . . . . * 
2 . . . . . . . . . . . * 
2 . . . . . . * * 
2 . . . . . . * 

* 

4 . . . . . . . . . . . * 
2 
2 

* • 
* * 

2 .. ......... . 
8 • . .. * * 

2 .. . ... . . . . . . 
2 * ". * * 

• 
• 
* 

* 
8 . . . . . . . . . . . . * 

1 . . . . . . . . . . . * 
1 . ..... 

1 " ... ... . 
4 • "' * 
6 

2 ..... . .. . 

* 
* 

* 
* 
* 

* 
17 . . . . . . . . . . . . * 
5 ... . * * 
1 

17 
1 

• 
. . . . . . . . . 

* * 
* 

2 . . . . . . . . . . . . * 

2 
2 

4 
1 

1 

1 

* • 

* .. 

• 
* 
• 
• 
* 

• 
* 

* 

• 
• 
* 
* 

* 
• 

1 . . . . . . * . . . * 

1 . . . . . . * . . . * 

2 

2 
2 
1 

2 
1 

2 

2 
6 

2 

* 

* • 
• 
* 
* 

• 
* 

• 
* 
* 
* 
* 
* 

* 
• 
* 

* 

* 
* 

* 

• 
• 
* 

. .. .. ... . 
2 * "' * 
4 * ... * * 

• 
* • 

* 
~ 

* 
* 

* 
* 

* 
* 
* 
* 

• 
• 
* 

Note.--Orcler main tenance parts by stock number, name, and dc.·cr iption . Only main tenance parts can be requisitioned. 
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206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-( )-Continued 

Heference Symbol 
Signal Corps 

Stock No. 
Majo•· 

Component. Nan•c of pa•t and deseription 

·~ I ~~~f~~- .!4 
1i stock 8 

·~ 1 ~ 1 ~ ~ ~ i ~ ~ -o-o.Z~ CJ ~C'-I M ~H 
-1-7--1- .-.-.-.. -.-.-.-.. - .-I- 3-Z_6_0-25---3-.-.. -.-.-.-.. -.-. I--0-S-.-.-.-.-. I-R--E~S-IS~T~O~I~l-: ~fi-xc_d_;_2_5~0-o~h-m_s_;~Y2~VV~;-c-a~rb~o-n-.-.-.-. 1-~2 
15-1. ...... . ... 3Z6030- 10 ... . ..... OS ..... RESISTOR:fixed;300 hms;50W;II CtY,PeEP. 1 
18-1, 18-2 ...... 3Z6033-3 .......... OS . .... RESISTOR: fixed; 330 ohms ± 10%; Y2 VV; 4 

carbon. 
19-1,19- 2 ...... 3Z6047 ............ R .. .... RESISTOR: fixed; 470 ohms ±10%; Y2 VV; 4 

carbon. 
35-1, 35-2.. . .. . 3Z6056-1... ...... . OS. . . . . RESISTOR: fixed; 560 ohms; 2 VV; carbon ..... 4 
24- 1. .......... 3Z6075-13 .... ..... OS .... . RESISTOR: fi xed; 750 ohms ±5%; 1 VV; 2 

carbon. 
26- 1. ....... . .. 3Z6075-7.1 .... .. . . R . . ... . RESISTOR: fi xed; 750 ohms ±5%; 2 W; 2 

carbon. 
24-1. . ..... .. .. 3Z6075-6 . . . .... .. . R . .. . . . · RE, ISTOR: fixed; 750 ohms ±5%; 20 VV... . .. 2 
19- 1,19-2,14- 1 3Z6100- 9 . . . ... . . .. R, OS ... RESISTOR: fixed; 1,000 ohms ±5%; Y2 vV; 10 

carbon . 
19- 3 ........... 3ZK6100- 97 ....... OS ..... RESI'TOR: fixed; 1,000 ohms ±2%; 1 W; 4 

carbon; to consist of resistor in parallel, each 
2,000 ohm., Yz W. 

27- 1, 27-2. .... . 3RC31BE102IC.... . OS. . . . . RESISTOR: fixed; 1,000 ohms; 1 VV; c:ubon .. . .. 
25- 1. .......... 3Z6575- 7 .......... OS ..... RESISTOR: fixed; 7,500 ohms ±5%; 1 W; 

carbon. 
41-1, 41-2 .... .. 3Z6575- 10 . .. ... . . . OS ... .. RES!. TOR: fixed; 7,500 ohms; 10 W .... .. . .. . 
18- 1. .......... 3Z6330 ............ R ...... RESISTOR: fi xed; 3,300 ohms ± 5% ; Y2 W; 

carbon. 
40- 12 ....... ... 3Z6500- 16 . .. .. . .. . OS .. . . . RES!. TOR: fixed; 5,000 ohms ±5%; 10 W; 

wirewoun I. 45-1, 21-1, 
through 21- 6 3Z6501. .... ... .... 0 ' .. . .. RESISTOR: fixed; 5,100 ohms ± 5% ; Y2 W; 

carbon. 36- 1. .. . . . . . . . . 3Z6610- 18.. . . . . . . . OS .... . 

42-1... . . . . . . . . 3Z6610-21. ...... . . 
44-1...... . . . . . 3Z6610-19 .. . .. . . . . 
29-1. .. .. .. . . .. 3Z6615-4 .. .. . .. .. . 

OS .... . 
OS . .. .. 
OS ... .. 

OS .... . 
OS ... . . 

43-1. . . . . . . . . . . 3Z6615-9 ......... . 
37-1, 37- 2 ...... 3Z6618- 5 ..... ... . . 

R)!;SJSTOR: fixed; 10,000 ohms ±5%; 2 VV; 
carbon . 

RESISTOR: fi xed; lO,OOOohms ±5%; 10 VV ..... 
RESISTOR: fixed; 10,000 ohms; 20W; type DO. 
RESISTOR: fi xed; 1",000 ohms ±5%; 1 W ; 

carbon. ' 
RE, I 'TOR: fi xed; 15,000 ohms; 10 VV ..... ... . 
RE.'ISTOR: fixed; 18,000 ohms ± 10% ; 2 VV; 

carbon. 
14-1. ... .. .. ... 3Z6618-12 . ........ OS . .... RESISTOR: fixed; 18,000 ohms; 4 W; carbon; 

composed of two resistors in parallel; one 
33,000 ohms; the other 39,000 ohms; 2 W each; 
carbon. 

16-L. .. ...... . 3Z6622- 2 . . .. ... .. . R . . ... . RESISTOR: fi xed; 22,000 ohms ± 10%; Y2 W; 
carb n. 

28-1... . . . . . . . . 3Z6666... . . . . . . . . . OS . . . . . RE, ISTOR: ·fixed; 66,000 ohms; to consist of 
two r . istors in l)arallel; 1-82,000, 1 W; and 
1- 330,000 ohm, .)1 W; carbon. 

17 .. . .......... 3Z6682-l. ......... R .... .. RE 'lSTOR: fixed; 82,000 ohms ±20%; Y2 VV; 
carbon. , 30-1 through 

30-4,13- 1,15-2 
3Z6700-23 ........ . 

20-1, 20-5, 22 . . 3Z4550 ......... . . . 

OS .. . .. 
R RESISTOR : fixed; 100,000 ohms; ±5%; 1 VV; 

carbon. 

4 
2 

4 
2 

2 
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* 

* 

* 

* 

* 

* 

38-1 through 
38-4 

3Z6727-3 ...... . .. . 

OS ..... 
R RESISTOR: fixed; 100,000 ohms ± 10%; Y2 W; 

carbon. 12 . 0 0 • 0. • • • * * 
OS ..... 

31- 1. .......... 3Z6725-6.......... OS ... .. 
RESISTOR: fixed; 270,000 ohms ± 10%; 2 W; 

carbon. 
RESISTOR: fixed; 270,000 ohms ± 5% ; 1 W; 

carbon. 
39-1......... .. 3Z6750-8...... .. .. OS. . . . . RESISTOR: fixed· 470,000 ohms; 5 W; carbon ... 
21-1, 21- 2 ...... 3RC21BEl05J ..... OS ..... RESISTOR: fi xed; 1 megohm ± .5%; Yz W; 

carbon. 
RESISTOR: fixed; 8 megohms; 10,000 v; max 

d-e rating. 
RESISTOR: fi xed; 10 megohms; Yz W; carbon .. . 
RESISTOR: fi xed; 10 megohms; 10 W .... ... . . 

68..... . ...... . 3Z6 08 .... .... .. .. OS . .. .. 

OS .... . 
OS .... . 
R ..... . 

22-1... . . . . . . . . 3R 21BE106K . .. . 
32- 1, 32- 2 ..... . 3Z6810- 3 ..... . ... . 
23 . . . . . . . . . . . . . 2C440<1A/R5 ...... . 

RESISTOR: fixed; tapped at 2- 23 ohms, 1 W; 
1- 7,500 ohm~ 5 W; and1-3,000 ohms, 25 W; 
type HA- lRv. 

3Z483235 .......... C ....... RESISTOR: fi eld exciter; for motor generator 
Sf!-1200927. 

3Z6100- 178........ C....... RES!. TOR: for rate motor series fi eld; control 
unit S#1233380. 

2 

2 
<! 

1 

1 
4, 
2 

* • * * 

* * 

* * ... 
* * 
* * 

* 
* 

* 

* 

* 
* 
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* * * * 
* * * * 
* * 

* * 

* * 

Note.--Order ma inLenance parts by stock number, nam e, and c1 'Scri pLion. Only maintenance parts can be requisitioned. 
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206. Maintenance Parts List for Rad io Sets SC R- 270-( ) and SCR-27 1-( )-Continued 

Reference Symbol 

49-1, 49-2 ..... . 
31-1,46-1,46-2 
47-1. ......... . 

Signal Col'ps 
Stock No. 

4G1668B/T22 .. ... . 
2Z9717- 70R62 .... . 
4Gl668B/T21. .... . 
2C4404C/A3 . .... . . 
2C4404C/ Al. ..... . 
6J922B/T3 ....... . 

2Z9621-74 ...... .. . 

2J5BP4 .......... . 
2J6AC7 ......... . . 
2J5T4 .......... .. . 
2J6L6 .. . ....... . . . 
2J6SJ7 ........ .. . . 
2J6SK7 .. . . .... . . . 
2J832 . ... . ... .... . 
2J2X2 . . ... .. . . . . . 
2J954 .... . .... . .. . 
2J1630 ... ... .. . .. . 
WL532A . . ... .... . 

2J955 ..... .. ..... . 
2Z2712 . . ... . ..... . 
4G1668B/T4 ...... . 
3Z3915- 10A . . . ... . 
3Z3915-30 ........ . 
2Z9468 . ...... ... . . 
4G1668B/T2 .... .. . 
2ZK9,!04.18 ....... . 
3Z12059-4 ........ . 
3Z12059-2 ........ . 
3Zl 2059- 3 . .... ... . 
<!G1668B/Tll . .. . . . 
2Z9406- 76 ........ . 
3Z3Dl 5-12 ..... . . . . 
3Z3915- 20 .. . ..... . 
4G/ 668B/T13 ..... . 
3Zl2050 . . . .... ... . 
4G 1668C /S5 /2 .... . 

3H305-33 ..... . .. . 
3H3421/B5 .... . . . . 
3H3421-B5 ....... . 
3H525 . .... . . . . . . . 

3H3,J21/H10 ..... . . 

3I{2730/ ri5 . ..... . 

Mnjor 
Component 

OS .. .. . 
H., OS .. . 
OS .... . 
H, . .... . 
H, ..... . 
BD99, 
BD111 

c ...... . 
OS . . .. . 
R~-.os .. . 
0;:;, H,. .. 
OS . . ... 
OS, H. .. 
H, . .... . 
R .... . . 
OS .. . . . 
R . .. .. . 
R . . .. . . 
H, ... •. . 

H, . .... . 
OS .... . 
OS .... . 
OS .. . . . 
O, ,R . . . 
OS .... . 
o. 
OS . ... . 
OS . . . . . 
OS .... . 
OS,R .. . 
OS, H. . . 
H, . . ... . 
R, OS .. . 
OS, H. .. . 
H., OS .. . 
OS .... . 
OS .. .. . 

c .... .. . 
c .. .... . 
c ..... . . 
c ... .. . . 
c .... .. . 
c .. .... . 
c .... .. . 

40166 C/S5/3.... OS .... . 

4G166 D/Dl ... ... OS .... . 

2C4.404A/Dl . . . . . . R .. . .. . 
2Z4870-5. . . . . . . . . . OS .... . 

4G1668C/II2 ..... . 
4G1668C/ Hl ..... . 
4Gl668C/ H3 . ... . . 
4G1668D/ Bl .. . .. . 
2Z5840- 2 .. ' ....... . 
4G1668C/ S5 . . . . .. . 
4G166 C/P3 ...... . 
4Gl668C/l2 . . ... . . 
2Z7370 .... . ... ... . 
6J922B /H.2 ..... . . . 

4Gl668B/R .... . . 
40166 C/H.5 ... . . . 

OS .... . 
OS .... . 
OS . . .. . 
OS .. .. . 
R ..... . 
0 
OS .... . 
08 . . .. . 
H. . .... . 
BD99, 

BD111 
OS .... . 
OS .... . 

Nan1 c of pnl't n.nd description 

TRANSFOH.iVIEH. Thordarson type T-89-5-74.. 
TH.ANSFORMER Thordarson type 70H.62 .. . . 
TH.ANSFORMEH. Kenyon S-12366 .... . .... . 
TH.ANSFORMEH. 6th i-f assembly ... . .... . . . 
TMNSFORMER i-f; 1st, 2d, 3d, 4th, and 5th. 
TH.ANSFORMER for use with rectifier 

6J922B/H.2. 
TRANSFOH.MEH.: for gyromotor in gyrostat 

S#1231835. 
TUBE: JAN-5BP4 (VT-111) . .. . .. . . ....... . . 
TUBE: JAN-6AC7 (VT-112) .... . .. .. . . .... . . 
TUBE: JAl'f-5T4 (VT- 114) ................. . 
TUBE: JAN- 6L6 (VT- 115) . ... . ..... . .. . ... . 
TUBE: JAN-6SJ7 (VT-116) ........ . . . . ... . . 
TUBE: JAN- 6SK7 (VT- 117) .......... . .. . .. . 
TUBE: JAN- 832 (VT- 118) ... ... .. ...... ... . . 
TUBE: JAN-2X2 (VT-119) . .... . . · ... . ... ... . 
TUBE: JA -954 (VT-120) .......... . ... . ... . 
TUBE: JAN- 1630 (VT- 128) . . ......... . ..... . 
TUBE: Spark Gap GA-5-A; WEMCO type 

WL- 532-A. 
TUBE: JAN- 955 (VT- 121) ......... . ... . .. . . . 
TERMINAL: grid cli p #12 . . . ... . .... . ...... . 
TERMINAL: with 7:{ 11 bole . .. .... . .... ... . . . 
TERMINAL: Cinch #1510A . ... ... . ..... .... . 
TERMINAL: Cin ch #1530 ......... . ... . .. . . . 
TERMINAL: Patton MacGuyer; #4.019 ....... . 
TERMINAL: Patton MacGuyer; #4035 ...... . . 
TEH.MINAL BOARD : 3-term; Cinch 1532 .. . . . 
TEH.MINAL BOARD: 4-term; Cinch 1532 .... . 
TERMINAL: brass; #2506-6 ....... . .. . . . ... . 
TERM IN L: brass ; #2506-8 . ..... ...... . . . . . 
TERMINAL: 5-tcrm . . .... . ............. . . . . 
TERMINAL: 6-tcrm ....................... . 
TERMINAL : Cinch #1512 . . .. .... . .. .. . . . .. . 
TERMINAL: Cinch #1520 ... .. .... . ........ . 
TERMINAL: Ci nch #1520A .. . .... ... . .. . . . . . 
TERMINAL : Pa tton MacGuycr; #4003 . . . . ... . 
BAll: COJ per; #14 B&S gauge (0.0641 11

); 272 11 x 
4}1! 11 X 4}1! 11

• 

DEARING: for moto!· generator S#1200927 . . ... . 
BH.USII: for motor flencrator S#1200927 ... . .. . 
BRUSH: for motor 8#1200926 .... .. . .... . ... . 
BH.USII : for rate motor ................... . . . 
BRUSII HOLDERS : for gen rator S#1200927 .. . 
BH.USH HOLDERS: including insulation and 

springs for motor generator 8#1200927 ...... . 
BRUSH HOLDERS: includ ing insulation and 

sprin gs for motor 8#1200926 ............. .. . 
BUSHING: bra. s; ;!1 11 hex head; 72-20 threads; 

8%'1
11 lg; part of phase-shifter un it. 

DIAL: translucent; Jamicoid; 7% 11 OD x !{6 11 

thi ck. 
DIAL : tun ing . ...... ...... .... . ... . . . . ..... . 
GEAH.: pin ion; <!8-pitch ; 10 teeth; part of 

trombone ass'y. 
I-IANDWIIEEL: 1 akclite 1% 11 

• • • •••• • •••••• • • 

HANDWHEEL: bakelite 2~ 11 
••••••• • •• • •• ••• 

HAND WHEEL: "Celeron"; type #100-453 .. . . . 
JACK BOARD: % 11 x 29{2

11 x 2% 11 
••••••••••••• 

KNOB ASSEMBLY: molded phenolic ... . .. .. . 
PHASE-SHIFTING UNIT .. . ... . . .......... . 
PIN : brass rod !.{2 11 d i am x % 11 lg . ....... .. ... . 
PIN: brass rod \.1G 11 diam x YiG 11 lg . ............ . 
RA K ASSEMBLY ....... . ......... ... . . .. . 
RECTI FIER: dry disk for u. e with transformer 

6J922B/ T3. 
RING: bnt s; 6%' OD x5% 11 ID x Vz 11 thick ... . 
RING: brass tubin g; !.{2 11 thk x 1 11 ID x UG 11 

w ... . 

~ ·;: 
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Note.- Orcler m:tintenancc pa.rts by stock number, name, and de cri pt;ion. Only maintenance parts can 1 e requisit ioned. 
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206 M · t 
. a•n enance Parts l"•st for 

Radio Sets SCR-270 ( )-Continued a nd SCR- 271-( 

Il.eference Symbol l:h~na l Corp
8 Stock No. 

::::: I Orguni-
::I zntion ...!d I ~ sLock ~ 

Ma jor J 1 d 0 ,.·, 1,t ion .q ~, I .... ,.., ~ _.
0 

.. 

C 
''a111e of JJart nne CH - - ..... - ""' -Olllpone,it I " ~ " il f;l ~ iil' 

~.E~~~_2_ 
----~ ~~-SI-~1-=t-IN_G_S _A_N_D~S::-::II::O:::E;::~'S:;-:--:f;:::o-:-r -;:cl;:a:m~pirin~g-;-; ~g;yt~·o=-- 1 1 .. • .. . .. . .. . * 

6J922B; T
6 

stat Sf.l1231835. BLY .. .. .. .. .. 1 .. ...... · .. · : 
6Z93

4
.. .. .. .. .. .. R.. .. .. TROMBONE ASS EM l ..... i~ phase . 1 .. . .. · .. · .. * 

3H3
421 

· · · · · · · .. OS . . . . . BLOWER: 110 v; 60 eye ~s~f2o~927 . . . . . . 1 ........ . . · · * 
3H300- 6s ...... · ·. C ... .... MOTOR GENERATOR:' ·ol u~it·.: ::: :: : 2 .. . . .. .. . .. . * 
3H2417 . . . . . . . . . C....... MOTOR: rate complete for 3c1of8tS· type 6DG... .21 . .. .. . .. . .. . * 
31-!2347: : ·. ·. ·. ·. ·. ·. ·. ·. . C . . . . . . . MOTOR: synchro-t~e ; S#12 89: nchro gcn- ........ . 

C . ... . . . MOTOR: synchro-tte; S#12311 'sy 

orator type 6G. . . S#1231727 ............ . . m~~!~: :: : .. .... . 
2l-I688A . ... . ..... · 
4G1668 . . . . .... · 
2C- 4404 . . ...... . 
2Z2324 . . ·.· .' .' : .... · · 

2. . . 3Ii2480 /392. : . .. . · 
· · · · · · · · · . . 3D9015V -" ... . · 12 

...... · · ..... 3D9140V-3: :::: : : : 

29.. ...... . . 
14-1 14- 2 .. . 
28-' .. .. .. 
16. 1.': ........ . 

13-1, 13:...2·. ·. ·.:: : 

34-1. .. 

m > 
10 . .... ..... .. . 

11 ....... . .. .. . 

3D9300-2 
3D9500- 1Q . . . . . .. . 
3DA2.IOov·. : ... . . . 
3DA1- 46 .. . . ::::: : 

3DA1- 55 
3D281 . . .' : : : . . . . .. 
3DA13-7 .... : . . .. . 

mf~iA:.:::::::::: 
~~~8-18 ...... ... . 

8-16 .... .. 
2C2454A/C7 .. .' .' .' . 
3C316........ . 
2C4554A/C3 ..... 
2~2454A/C5: : : : : : : 
2 5544 ..... . .. . .. . 
6Z7810-5 .. . . . .... . 
~~1927 ...... . . ... . 

"8131 . ....... . . . . 
2Z7276.4 ..... .. .. . 

C....... MOTOR: synchro-t!e! S.~~123119o. type 5F . ... · C .. . .... MOTOR: ·ynchro-t1e, tr • 

C . .. . . . CONTROL MC- 298 .... · · · · .. · .. · · · · · ...... ' 
OS . . . . . OSCILLOSCOPE BC-403- ( ) · · · · · · · · · · .... . 
R. . . . .. RECEIVER BC-404-( ) · .. · ........ i.. A\ ... 
C CONTROL UNIT: S#1233380 (BC- 101 --A .. · · 
c::::::. GYROSTAT UNIT : Sf.l1231fd835.(BC-1011 ) ... 
TW CAPACITOR:var ; 15mm. ; at~:··.··· ... ·~fd··· 
Tw::::: CAPACITOR: var; au· clielectuc, 140 m ' 

9 rotor· 10 stator plates. Oat. ·ca TW ... . . 
TW .... . 
TW ... .. 
TW .. .. 

TW .... . 
TW .. . . . 
TW .. .. . 
TW ... .. 
TW . ... . 

TW .... . 
TW ... .. 
TW . .. .. 
TW . .. .. 
TW .... . 
TW .... . 
TW ... .. 
TW ... .. 
TW .... . 
TW . . .. . 
TW . .. .. 

CAPACii'OR: 300 mmfd; 600 v; ± 1 10 ' mJ · 
CAPACITOR: 500 mmfd; 500 v; ±~%· .. ... . . . 
CAPACITOR: var ; 660-2,100 mmfd, a~t ..... · .. 
CAPACITOR: 1,000 mmfd; 1,000 v, ± 2% , 

c~1CITOR: 1,000 mmfd; 500 v d-e;. mica .··· 
CAPACITOR: 10,000 mmfd; 400 v d-e, ± 10% .. 
CAPACITOR· 13 000 mmfd ±1%; IDJca. · · · · · · 
CAPACITOR~ 5o;ooo rnmfd; 400 v; ±~O%. · ... 
CAPACITOR: 500,000 mrnfd.i. 400 v d-e, +14% 

-6%; per SC-D-512; ES-JJ- 5687- 13. . · 
CAPACITOR : 8 mfd; 2."0 v d-e; dry electt ~lytte . 
CAPACITOR: 8-8 rnfd; 475 v; electrolytiC ... . . 
COIL : anten na .......... ···· ·· ·············· 
COIL: choke . ... .. . ... .. ····· ······ ··· · · ·· · · 
COIL: r-f .. . .... . ..... · · · · · · · · · · · · · · · · · · · · · 
COIL: retarding . .... . ...... · · · · · · · · · · · · · · · · · 
JACK: long frame .... . .... · · · · · · ·~· · · · · · · · · · · 
RECEPTACLE : 4-prong; type F68o4 · · · · · · · · · 
li'USE· 2-amp; 250 v; 3AG . .... · · · · · · · · ~· · · · · 
SWITCH S\V- 131; toggle; SPST : 3-amp; 200 v · · 
POTE TIOMETER: 40,000 ohms . 

0
·: · i · · · · ·.· 

RESISTOR: fixed; 200 ohms ±5%, Y2 W , 
24 1 carbon. Oat 1 W· - · · · · · · · · · · · 3Z6045-2. . . . . . . . . . TW. . . . . RESISTOR : fixed; 450 ohms ± 1 to ; ' 

wirewound . 
2C2683/26A ... .... TW . . ... RE !STOR: fixed; 40,000ohms; 2 W; ca~·b?LnW .. ·: 

~~=1, 37-2 ..... . 
1. ......... . 

3Z6020- 7 ... . .. .. . . 
TW .. .. 

3 .... ........ . . 3Z802-ll .. .. ... . . . TW ... .. RESISTOR: fixed; 2 megohms ±20%, 72 • 

3Z6810-4. . . . . . . . . . TW. . . . . RESISTOR: fixed; 10 megohms ± 1 ;o i ; carbon. Oat 1 w 
1

5 

carbon. ~o n r. - 1. · · · · ... . . . 326625- 15 . ........ TW .... . RESISTOR: adjustable; 25,000 ohms; o •
1

' 

type EPA. 2Z8762.1 . . . . . . . . . . TW .. . . . 
7 2ZS76l.l . . . . . . . . . . TW .... . 

· · . . . . . . . . . . . . 2Z9959 . . . . . . . . . . . . TW .... . 
5 ..... . ... . ... . 

2 ......... .. .. . 
5 ..... . ... ... . . 
4 . . . .. ..... ... . 

2Z9958 .... . .... . . . 
2.J611'6 ............ . 
2J6J7 ... ........ . . 
2J5vV4 .. . ........ . 
2J955 ........ .... . 
3Z12051 ...... . ... . 
3Zl011 .. . ....... . . 
3Zl927.1. . .. . 
3G-1 3 - 60 .. . 
6L21230- 2 ........ . 
3D9010- 27 . .. .. .. . 
3DA100-117 .. . 
3DA500-30 . .... .. . 

TW .. . . . 
TW ... .. 
TW .... . 
TW .... . 
TW ... .. 
TW ... .. 
TW .... . 
TW .... . 
TW .... . 
TW ... .. 
PI.. . .. . 
PI. .. .. . 
PI. ... .. 

SO KET: tu l c fi lter; standard 4-prong .... · · · · 
SOCKET: for acorn tube.· . ... ·· ·············· 
TRANSPORMEH. : 6F6 to output; Amcrtran 

TJ~~SFORMER: 115/ 770; Thorcl. T70R61 . ... 
TUBE: JAN- 6F6 (VT- 66) . . ..... .. . . · · · · · · · · 
TUBE: J AN- 6J7 (VT- 91) . . ........ · · · · · · · · 
TUBE: JAN- 5vV4 (VT- 97) ... . .. . ... · · · · · · · 
TUBE: JAN-9.55 (VT- 121) ... . . . ..... · · · · · · 
TERMINAL: Patton MacGuyer 4018 ....... . 
CLIP : fuse; brass; #1011 .. . ...... .... .. · · · · · · 
li'USE: post. . ........... . ......... ·. · · · ·· 
INSULATOR: phenoli c plate; 3%;" x 1Ys" x Ys". 
STUD : brass; No. 8-32 thread; Y2 " OD; 2)1" lg .. 
CAPACITOR: 10 mrnfd; 1,000 v .......... . 
CAPACITOR: 100 000 mmfd; 600 v .. . . ... . 

1 
2 
l 
1 
l 
1 

. .......... . * 
* 
* . . . . . . . . . . . . * 

. . . . . . . . . . . . * 

. . .. ...... . . 
* 

L .. . .. . ...... * 
L . .... .... ... * 

. . . . . . . . . . . . * 

1 ... 

L 
l 
1 
1 

2 
2 

* 
* 

* 

* 
* 

* 
* 
* 
* 

* 
* 

* 
* 
* 
* 

* 
* 

* 
* 
* 

* 
* 

1 . . . . . . * 
L * .. . * * * 

*' * 
2 

l 
1 
L 
L 

* 
* 

* 

* 

* 

* 
* 

l 
1 
L 
L 
I 
l 

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

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

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

* * 
* 

1 . . . . . . * 
1 * . . . * 

1 

2 
1 

L 
7 
I 

* 

* 
* 

* 

* 
* 
* 

* 

* 
* 

* 

* 
* 
* 

. .. 
* 

. .. 
* 
* 

* 

* 
* 

* 

* 

* 
* 
* 

1 . . . . . . . . . * 
l * 
L * 
1 * 
1 * 
:3 . . 
2 
L 
I 

* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 

* 
* 

* 

* 

* 
* 
* 

* 
* 
* 
* 
* 

* 
* 
* 
* l . :· :: {::::: : 

CAPACITOR: 5oo;ooo mmfd; 600 v; oil fil led 
2 * ..... . .. . * 
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206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-( )-Continued 

Reference Symbol 
Signal Corps 

, 'tock No. 

3 ... . ......... . 3DB8-37 ......... . 
15. . .. . . . . . . . . . 2Z7276.2 .. . .. . . 
14... . . . . . . . . . . 2Z7276.1 ...... . 
45 ............. 2Z7296-100~1 .... . 

14... . . . . . . . . . . 3Z6010- 53 ..... . 
3Z6010-27 ..... . 

18.. .. .. .. .. ... 3Z6015-29 ..... . 
3Z6025-39 ... . . .. . 

20 ... .. ........ 3Z4525 ........ . 
28...... ... . ... 3Z6120- 2 .... .. . 
12..... .... .... 3Z6200-12 .. ... . 
22...... .... ... 3Z6220-16 .. ... . . 
26... ... . . . . . . . 3Z6250- 3 ...... . 
23....... ...... 3Z6270-7 ... .. .. . 
21. . . . . . . . . . . . . 3RC21AE332M . 
7.. .. . . . . . . . . . . 3Z6400- 5 ..... . . 
16...... ....... 3Z6470-13 ....... .. 
27 ... ... . .. ... . 3Z6506- 10 ...... . . . 
17 ....... . .. ... 3Z6610-44 ...... .. . 
8. . . . . . . . . . . . . . 3RC31BE103.J. 
18.. . . . . . . . . . . . 3Z6615-1. ..... . 
27... . . . . . . . . . . 3Z6650-14 . . .... .. . 
30............. 3Z6662-7 ....... .. . 
15...... . ... .. . 3Z6662-2 ....... . . . 

3Z6675-24 .. .. ... . . 
17 ......... . . .. 3Z6675-10 ...... .. . 
14. . . . . . . . . . . . . 3RC31Bh104K . . 

29. . . . . . . . . . . . . 3Z6715-35 ....... . 
19. . . . . . . . . . . . . 3Z6739- 2 . ..... . 

2S270B /C12 . . ... . 

Mnjor 
Component 

PI. .... . 
PI. ... .. 
PI ..... . 
IR . ... . 

IR .... .. 
PI.. . . . . 
PI ..... . 
PI. .... . 
lR .. " .. 
IR .... .. 
PI .. ... . 
IR .. .. .. 
IR ..... . 
IR ..... . 
lR ..... . 
PI.. ... . 
IR ... .. . 
IR .... .. 
IR .. ... . 
PI. .... . 
IR ..... . 
lR . . . .. . 
IR .... .. 
IR . .. .. . 
PI .... .. 
PI .... .. 
PI.. ... . 

IR .... . . 
IR . .... . 
CO . . . .. 

2S27013/Cll. . . . . . . CO ..... 

113802.3. . . . . . . . . . . co .... . 
3Z2660.3 . . . . . . . . . . K30 . .. . 
3Z2630.8. . . . . . . . K30 ... . 
3Z1939 . .... . . ..... K30 .. .. 
6Z6812- 6 .... . .... . K31, K30 
6Z6 20- 5 .......... 1<31, K30 
2S271/R35. . . . . . . . K30 ... . 
3Z8146- A. . . . . . . . . K30 ... . 
3Z98292-10-1 . . . . . 1<30 ... . 
3Z7080. . . . . . . . . . 1<30 ... . 
3H3105. . . . . K22 . . . . 
51350813- 7. . K22 . . . . 
6Z1802..... K22 .. 
5134106. . . . . . l<22 .. . . 
2Z770. . . . . . . J\30 ... . 
6Z3601. . . . . . . . . . I\.30 . 
6Z4929. . . . . . . . . . . . K30 . 
6Z7950... . . I<22 ... . 
6Z7951. . . . . . . . . J\'22 ... . 
6Z7952. . . . . . . 1<22 . .. . 
6Z790 - 1... . . 1<22 ... . 
2827013 / H5 . . . JC22 . . . . 
6Z5082. . . . . . . I<30, 

6Z6918- 2 .. ... . 
2S270B/L5 .. . 
6G20306- 20 .. .... . 
228401- 5HP12 .... . 
2Z8406- l. .. .. . . 
2Z8401- PH4 .... .. . 
2Z8403 ......... . . . 
2Z8408- 1 ......... . 
2Z8•!83-813A.J . ... . 

1<a1 
K30 . . . . 
K22 .. . . 
1<30 . .. . 
1<30 . . . . 
l\:30 ... . 
K30 ... . 

K30 .... 
1<30, 

T\.31 

Name of pn,rL and description 

CAPACITORS: 8 mfd; 450 v; electrolytic ..... . 
POTENTIOMETER: 500 ohms ....... .. .. . . . 
POTENTIOMETER: 10,000 ohms ... . .. .. .. . . 
POTENTIOMETER: 100,000 ohms; modified 

ell:ponential taper; taper A; type CS; Inter
national Resistance Co. 

RESISTOR: 100 ohms; Y2 W; wirewound ..... . . 
RESISTOR: 100 ohms; 1 W; wi.rewound .. .... . 
RESISTOR: 200 ohms; 1 W; wirewound .. . . . . . 
RESISTOR: 250 ohms; 1 W; wirewound ... . .. . 
RESISTOR: 1,000 ohms; Y2 W; carbon .... . .. . 
RESISTOR: 1,200 ohms; 1 W; carbon .... .. .. . 
RESISTOR: 2,000 ohms; 1 W; ±5%; carbon . . . 
RE~ISTOR: 2,200 ohms; Y2 W; carbon ... .. .. . 
RESISTOR: 2,500 ohms; 2 W; carbon .... ... . . 
RESISTOR: 2,700 ohms; 2 W; carbon ...... . . . 
RESISTOR: 3,300 ohms; Y2 W; carbon .... . 
RESISTOR: 4,000 ohms; 1 W; carbon .... . .. . 
RESISTOR: 4,700 ohms; Y2 W; carbon ... .... . 
RESISTOR: 5,600 ohms; 2 W; carbon ........ . 
RESISTOR: 10,000 ohms; Y2 W; carbon .. . . .. . 
RESISTOR: 10,000 ohms; 1 W; carbon ... ... . . 
RESISTOR: 15,000 ohms; 72 W; carbon . ... . . . 
RESISTOR: 56,000 ohms; Y2 W; carbon ...... . 
RESISTOR: 62,000 ohms; 1 W; carbon ...... . . 
RESISTOR: 62,000 ohms; 2 W; carbon .... . . . . 
RESISTOR: 75,000 ohms; 1 W; carbon ... . ... . 
RESISTOR: 75,000 ohms; 2 W; carbon ...... . . 
RESISTOR: 100,000 ohms; 1 W; carbon; IRC, 

BT- l; clwg ES- 20169. 
RESISTOR: 1.50,000 ohms; 1 W; carbon . . ... . . 
RESISTOR: 390,000 ohms; Y2 W; carbon ..... . 
CORD C0- 293: 1-cond #10; shielded h-v cable 

100 ft !g. 
CORD C0-290: 1-cond or #10 shielded h-v 

cable; 20 ft lg. 
CABLE : 1-cond #2 stranded; S13RC ..... . 
FUSE: 60-amp; 250 v ...... . .. ... . ... . . . . . 
FUSE: 30-amp; 25 v; IX(" x %!" ... . . ..... . 
liUSE BOLDER . . ............ . ..... ... . . 
LAMP: 12 v; 25 W; inside frosted ... .. . 
LAMP: 120 v; 60 W; inside frosted . . .... . . 
SWITCH: pu ·h button ......... . . ... . . . . 
SWITCH: lighL ... .. .......... . . . .......... . 
SWITCH: 60-am 1 ; 230 v . ...... .. .. .. ...... . . 
RHEOSTAT: 0 ohms; for ar.imuth control . 
MOTOR: winch t;ype ..... . ..... .. ... . ... . 
ANCHOR: mushr om . ... . . .. ... ...... .... . 
CHAIN:%" OD x 10" lg ... . ........ . 
CLIP: wire rope; %" OD ......... . .. . . . .. . 
CUSHION: rubber ............. . . . 
DISK: rubber ............ . 
GUARD: .lamp ........ . . ... . 
GUY: %" wire ; 10ft lg . . ... . . . . . . . 
GUY: % " Wil·e; 20ft Jg ........ . . . 
G Y: % " wire; 55ft lg .... . . .. . 
GUY:%" manila rope; 60ft lg; . 
HOOK: ize Yz" ..... . . .. . 
HINGE: screen door ......... . 

LATCH: 12%!" X%" .... . 
LINT(: lap ; fo r % "chain ..... .. . 
SCRE\V: wing . .. . .... .. ........ . ... . .. . . . . . 
SHOCKMOU T: monel metal .. . 
SIIOCKMOUNT: monel meLal .............. . 
SHOCKMOUNT: parL of shockmount for Lubes. 
SHOCJ MOUr T .. . ................. ... .... . 
SHOCKMOU T ...... . .............. . ... .. . 
SHOCKMOUNT . ..... .. . . . . .... . .. . ... . . .. . 

4 
1 
1 
1 

2 
1 
1 
1 
1 
1 
1 
1 
4 
1 
1 
1 
l 
3 
2 
1 
2 
:3 
2 
4 
1 
I 
1 

1 
1 
1 

1 

Orgo.ni~ 
zat10n 
stock 

* 
* 
* 

* 

* 
* 
* 
* 

* 

* 
* 
* 
* 
* 
* 
* 
* 
* 

* 

* 
* 

.. . 

200 .. 
:3 * 
1 * 
1 
6 * 
6 * 
1 
1 
1 
1 
1 
3 
1 
6 
1 
1 
:3 
1 
1 
1 
1 
3 
2 

2 ...... 

2 
4, 
4 
4 
4 

. . . 
* 
* 
* 

* 
* 
* 
* 
* 

* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 

* 
* 
* 

. .. 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 

* 
* 

* 
* 

* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 

* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 

* 
* 

* 

* 4 I::: :::I::: ::: * 

Note.- Order maintenance parts by stock number, name, and description . Only mamteuance parts can be requisitioned. 
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206. Maintenance Parts List for Rad io Sets SCR-270- ( ) and SCR-271-( )-Continued 

Reference Symbol 
Signal orps 

Stock No. 
Major 

Co rnponent Name or part and description 

Organi
zation 
stock 

------!-2-Z-8-48-3--8-1-4-J .-.-.. -.-. -. !· -J-<3-0-. -i-Sf_I_O_C~K:-M~O:::-::U-::-:N-=:,:=-L' -. . -. . --.. - .-. -.. -. -. . -.-.. -.-. -. . -. -.. - . l--:-4 -----.-

2Z8483-812J. . . . . . . IC31. SHOGI<MOUNT . . . . . . · · · · · . · . · · · · · · · · · 4 * 

208 

6L31304 ........... 1<30 . STUD: brass ; 10%" lg; YI6" diam ........ · · · · · . 4 * 
2Z9405-3. . . . . . . . . . JC30 . TEl MIN AL BLOCK. . . . . . . . . . . . . . . . . . . . . 1 * 
3Z12522 . . . . ....... J(:~O .... TERMINAL BLOCK ............. . ........ . 1 * 
2S270B/T10 ..... . . 1<22. TUH.NBUCI<LE: %" jaw and eye 12" lg...... 3 * 
3E3155-60- l.. ..... CO. CABLE: 5-concl; stranded f/14; SB.H. ; 600 v; 100 * 

neoprene jackeL. . 
2S270B jC1 2 . . . . . . . CO . 

2S270B/Cll. . . . . . . CO. 

1B8023 ........... . 
3Z2660.3 .. . . . . .. . . 
3Z2630B .. . .. . . .. . 
3Zl939 . ... .... .. . . 
6Z6 12-6 ... . . .... . 
6Z6820- 5 ...... ... . 
2S271/R35 .. .. . . . . 
3Z 146-A . .... . .. . 
3Z98292-10-1 ..... . 
2Z7080 ...... . . . 
2Z7770 ........... . 
6Z3G01 ........... . 
6Z4929 .. ........ .. 
6Z5082 ...... . . . . . . 
6Z6918-2 .... . .... . 
6020306-20 .... . . . 
228401-5IIP12 .... . 
2Z8406- l ... . ..... . 
228401-PI-!4 . ..... . 
2Z8403 ..... . ..... . 
2Z84 3- 812J . ... .. . 
2Z8<183-813AJ . 
2Z8404-l. . . .. . . . . . 
2Z8483-814J . ... . . . 
6L31304 . . . . . ..... . 
2Z905-3 .. . . . . ... . . 
3Zl2522 . .. . . . . . .. . 
3E2142 . .. ... . .. .. . 
3E2142.1 ......... . 
1B814.46 . .... . ... . 

CO. 
1<:30 ... . 
](30 .. . 
T<:30 ... . 
I<3l , T<:30 
](31,1<:30 
J<ilO ... . 
J(30 ... . 
I<30 .. . . 
J<30 ... . 
I<30 . .. . 
I<30 . .. . 
K30 ... . 
K30 .. . . 
J<30 .. . . 
I<30 .. . . 
](30. ' .. 
I<30 ... . 
I<30 ... . 
1<30 ... . 
l<31. .. . 
K31 ... . 
K30 ... . 
I 30 . . . . 
l<30 . . . . 
J<30 ... . 
l<30 . .. . 
CO .. . . . 
CO .... . 
CO . 

3E3151.3-420. . . . . . CO . .... 

3E31<H.6420.. .. .. 0 .... 

lD999 ... . .. .. . . . . co .. . . 

1B804.4. . . . . . . . . . co .. . .. 

3E3151.5-168. . . . . CO ... . 

3E3151.10- 240 . . . . . CO. 

1B808.2 . . . . . '0 . 

3E3140-72... CO. 

3E3140.1- 384.. . ... CO .. 

3E3151.20-252 . . . . CO .... 

1B814.24o . ..... . ... co . 
1B30l - 62 . . . .. . . . . co . 
3E3141- 180 . CO. 

3E314l.Hl00 . . ... . CO . 

CORD C0-293: 1-cond #10; sh1elcled b-v cable; l 
100ft lg. 

CORD C0-290: 1-cond {f lO; shielded b-v able; 1 
20 ft lg. 

CABLE: 1-cond #2; stranded ; , 'BRC; 600 v. . . . . . 200 
FUSE: 60-amp; 250 v. ........ . . . ............ 3 
FUSE : 30-amp; 25 v; 1;{" x 9{z".... . .... .. ... 1 
FUSE BOLDER.... . . . . . . . . . . . . . . . . . . . . . . . . 1 
LAMP: J2 v; 2" W; inside fro. te I..... ..... ... 6 
LAMP: 120 v; 60 W; inside frosted. .. ......... 6 
SWITCH: pu.·h buLton . . . . . . . . . . . . . . . . . . . . . . 1 
SWITCH: ligh t. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
SW lTCH : 60-am r> ; 230 v. . . . . . . . . . . . . . . . . . . . . 1 
RHEOSTAT: 80 oh m; for azimuLh control . . . . . 1 
CUSHIO : rubber . . . . . . . . . . . . . . . . . . . . 1 
DISK: rubber ........ .. . . ...... ... ...... .... 1 
GUARD: lamp ....... . ..... . .. .. ... . ...... . . 3 
Hl NGE : screen door ~ p r i ng .......... . . . .... . . 2 
LATCH: 12%'2" x %;"...... . . . . . . . . . . . . . . . . . 2 
, CREW: wing... .... ....... . .... . .......... 2 
SHOCKMOUNT: monel meta l .. . . . ...... . ... 4 
SHOCKMOVNT: mon el meta l ... . . . . . . . . . . <! 
SHOCI\:MOUNT: part of sbockmoun t for tubes. 4 
SHOCKMOUNT . .. . . . . . . . . . . . . . . . . . . . . . . . . . 4 
SilOCJ<MOUNT. . . . . . . . . . . . . . . . . . . . . . . . . 4 
SHO 'KMOU JT . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
SHOCKMOUNT... .. .. . . . . . . . . . . . . . . 4 
SHOCI<MOUNT... . . . . . . . . . . . . . 4 
STUD: bra. ; 10%" lg x Y,6" diam.. .. ..... .. .. 4 
TERMI NAL BLOCK. ...................... 1 
TERMINAL BLOC K . . . . . . . . . . . . . . . . . . . . . . . 1 
CABLE: #12; RW 'B; white; 600 v........... 100 
CABLE: sLran IC'd; //12; HWSB; black; 600 v.. 100 
CABLE : 1-cond; st randed; #14; RvVSB; green; 140 

600 V . 

CABLE: 1-cond; sLrandcd; #14; RWSB; whiLe; 
600 v. 

CABLE: 1-c nd ; sLranded; #14; RWSB; red; 
600 v . 

CABLE: 3-cond; #0, wiLh ground return ; Park
way nonmetalli c; Lypc JU; wiLh ground wire 
600 V. 

CABLE: 1-cond; stmnded; 1/4; RWDB; whiLe; 
600 v. 

CABLE: 1-concl ; stranded; #4 ; RWDB; lla k ; 
600 V. 

CABLE: 1-eond ; .-Lranded; #8 ; RWDB; whiLe; 
600 v. 

CABLE: 1-cond ; sLrandecl; f/8 ; llWDB; black ; 
600 v . 

CABLE: 1-con cl ; stranded ; #10; RWSB; whiLe; 
GOO v . 

CAIJ LE: 1-cond; copper; /f lO ; sLrandecl; RW, 'B ; 
l la<·k; 600 v. 

CABLE : 1-cond; //14; RWSB; NEC; 600 v; 
brow n. 

CABLE: 1-concl; #14; R\VSB; NEC; 600 v; blue. 
CABLE : 6-cond ; // 18 ... . ......... . .... . .... . 
CORD : J-cond; Yt" i nsul E~ t. ion ; 15ft Jg; molded 

LcrminaiH ; hi gh-voltage. 
CORD: J-cond ; f/ lO ; sLmncl ed ; 25ft lg; term inal 

lurrs; h-v . 

7f 

100 

100 

20 

20 

70 

70 

50 

100 

35 

200 
5 
1 

1 

* 

* 
* 

. ..... 
* * 
* * 

Note.-.Ordcr maintenance parts by stock number, name, and description. Only maintenance parts c::tn be requisitioned. 
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206. ·Maintenance Parts List for Radio Sets SCR-270-( 

Reference Symbol 
Sil(nnl Corps 

Stock No. 
Major 

Component Name of part and description 

Organi
zation 
stock 

.,., 
" ~ 

--:;;--1-<l .<l .g .... g g g 4) g 
~ ~ ~ ~ ~ 

-----------:--------------:-------·:---------------------------------:----
FUSE: 30-amp; 250 v; car tridge; renewable ... . BD99, 

BDlll 
BD99, 

BD111 
BD99, 
BDlll 

BD99, 
BDlll 

BD99, 
BDlll 

BD99, 
BDlll 

BD99, 
BD111 

BD99, 
BDlll 

co .. ... 

12 • * * * 3Zl903-30 ........ . 

3Z1905-30 . ..... .. . FUSE: 100-amp; 250 v; cartridge; renewable .. . 

3Z3030-2 ........ . . LINK: 30-amp; 250 v; for fuse 3Z1903-30 .... . 
I· 

3Z3100.2 ......... . LI JK: 100-amp; 250 v; for fuse 3Zl905-30 . . . . 

3F8150 ......... . . . METER: 0- 150 v; a-c . .. ..... .......... . . .. . 

28270B/Ml .. . ... . METER: 0-150 v ; a-c; const v ............. . . 

STARTER: De-ion type 709 for Starting Box 
BE-80; WEMCO. 

SWITCH: rotary brush; 100-amp; 250 v ... . .. . 

3H5307 .......... . 

3H4111-51. .. .. .. . 

28270B/Cl2 .. . ... . CORD C0-293: ]-conductor; ff lO shielded high

2 

12 

2 

3 

1 

2 

1 

* 

* 

* 

1 ... 

• * * 

* * • 

* • * 

* 

* 

* 

• 
1 . . . . . . . . . . . . * volta!!:e cable; J 00 ft long. 

28270B/Cll.... . .. CO..... CORD C0-290: 1-conductor; {f lO shielded high-
voltage cable; 20ft long. • 

lB 02.3 ......... :. CO ... . . CABLE: 1-conductor; #2 stranded; SBRC ..... 200 ............ • 
3E4036-360-2 ..... . CO ..... CORD: 1-conductor; #16 stranded; SBRC ; 600 200 ........ · · · · 

volts. • 
28270B/C4.. . ..... CO..... CORD: 1-conductor; steel ; #4 stranded; bare... 150 . .. . ... ... · · * 
1B7818-2..... .. . .. CO..... CORD: 2-conductor; #18 stranded; shielded, 65 ........ · · · · 

rubber covered; 600 volts. • 
2Z7672.1. . . . . . . . . . K64. . . . CONTACTOR: 208 volts, 60 cycles. . . . . . . . . . . 1 . . . . . . • · · · • 
2Z7672.1/1 . . . . . . . . K64. . . . CONTACTS.: set; for contactor item above.. . . . 1 . . . . . . . · · * 
2Z7672.2. . . . . . . . . . K64.. . . CONTACTOR: complete with coil. . ... .... ... 1 . . . . . . * . · · • 
2Z7672.2/l. . . . . . . . 1{64. . . . CONTA.CTS: set; for contactor item above..... 1 . . . . . . · · · 
3Z9867.3.... . ..... K62. . . . SWITCH: 2 contacts, 10-amp................. 1 * ... . . · · · · : 
3Z9827-4.......... K62.. . . SWITCH : spring p lunger type; normally closed . . . . . . . * .. . .. · . · · * 
3Z9827-3 ...... ... . K62 .... SWITCH: sp ri11g plunger type; normally open.. • .... · · · · · • 
3Z9892-10.1. ..... . K62 .... SWITCH : safety; 60 amperes; 3-pole; altered.. 1 ..... . .. . 
3Z8146-A......... K30.. . . SWITCH: light............................. 1 • ..... · .. · : 
5B508B-7 ......... K64 .... ANCHOR: mushroom...... ................. 3 . . .... ..... · 
6Z1802.. . . . . . . . . . . IC64. . . . CI-IAIN: %" OD x 10 " long. . . . . . . . . . . . . . . . . . 1 . . . . . . . . . . . . : 
5B4106 ............ K64 .... CLlP:wirerope;Ys"OD .................... 6 ...... ...... * 
2Z770... .. .. .. .. .. K62.. .. CUSHION: rubber.. .. .. .. .. .. .. .. . .. . . .. . .. 1 ........ · · · · 
6Z3601 ... . . . . . . . . . 1{62. . . . DL I<: rubber.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .. ........ · · • 
6Z4929 ............ IC62 .... GUAllD: la1np. ... .. ...... . ................. 3 ......... . .. : 
6Z7950 ............ J\:64 .... GUY:%" wire, 10 fL long....... ............. 1 .. . ......... • 
6Z7951......... ... J\:64. . . . GUY: %"wire, 20ft long... . ... . ............ 1 . . . . . . . . . . . . * 
6Z7952 ... .. .. . .. .. K64.. .. GUY: Ys" wire, 55 ft long. .. .. . .. . .. .. . . .. . .. 1 ........... · * 
6Z7908-1.. .. .. .. .. K64.. .. GUY: %" manihrope, 60 ft long.. .. . .. .. . .. . 1 ........ · .. · • 
2827GB / H5 .. .. .. .. K64 .. .. HOOK: ·ize ;!.1".. . .. .. .. . . . .. .. .. .. . .. .. .. .. 3 .. . .. . .. . .. · • 
6Z5082 .... . ....... K62,IC31 HINGE: screen door................. .... .... 2 ....... .. · · · • 
6~6918-2. . . . . . . . . . K62. . . . LATCH: 12%2" X %" . . . . . . . . . . . . . . . . . . . . . . . . 2 . . . . . . . . . . . . * 
2L270B/L5 ....... . K64 .... LINK:lap;for %"cbain................ ..... .. .......... * 
6
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20506-205 ....... K62 .. .. SCREW: wing.. . . . ................. . ....... 2 .... .. . . .... * 
28401-5HP12 ..... K62 .... SHOCKMOUNT: Monel metal............. .. 4 .... ....... · 

2Z84:06-1 .......... IC62 .... SI-IOCICMOU T: Monel metal...... .. .... ... 4 ........ .. .. * 
2Z84 01-PH4....... K62. . . . SHOCKMOUNT : part of shoclmJount for tubes. 4 .... . .... . . · : 
2Z8403 ...................... SHOCKMOUNT..... .. . .. . .. .. . . .. . .. .. .. .. 4 ........... · 
2Z8404-l. ... . . .... IC62. . . . SilOCl<MOUN'r. . . ... . ....... . ............. 4 .. . . .. .. . · · · * 
2Z8483-813AJ ..... IC62,I 31 Sl:LOCJ<MOU 'r............................ 8 . . ......... · * 
2Z8483-814J . . . . . . . K62. . . . SI-IOCKMOUNT.. . . . . . . . . . . . . . . . . . . . . . . . . . . 4 . . . . . . . . . . . . * 
2Z8483-812J... . . . . IC31. . . . SfiOC!CMOU 1"'. . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 . ......... · · * 
6L31304 . . .... . .... J(G2 .... S1:'"UD: brass, 1072" long, %" diam....... .. .. 4 ...... . .. · · · : 
2Z9405-3.. .. . . . . . . K62 . . .. TERM! r AL BLOCK. .. . . . . . . .. .. .. .. .. . .. . 1 . . . .. . . .. .. · 
3Z12522 ........... TC62 .... 1"'EHJVIINAL BLOCI<....................... 1 . . .. ....... · * 
28270B/T10 ....... K64 .... TURNBUCKLE: Yz" jaw and eye; 12" long .... 3 ... . ..... ·. · : 
6R50202. . . . . . . . . . K64. . . . MOTOR: win ch type (K64). . . . . . . . . . . . . . . . . . 1 .......... · 
28270B/C12... ... CO..... COB,D C0-293 : 1-conductor; #10; shielded high- 1 . . . . . . . . . . . . * 

vo lt age cable; 100 fL long. 
28270B/C11. ...... CO..... CORD C0-290 : 1-conductor; #10 shielded high- 1 . . ... 0 • • • • • • * 

voltage cable; 20ft long. • 
1B802-3...... . . ... CO..... CABLE : l-eon lu tor; ff2 stranded; SBRC...... 200 ...... . .... . 
3E4035-47..... . . . . CO.. . . . CORD: 1-conductor; #10 stranded; high-voltage 1 .. ·j· .. 

1
.. . .. . • 

cable; 30ft. long. 

Note.-Order main tenance parts by stock num ber, name, and des ·ript ion. Only maintenance parts can be requisitioned. 

0 * 595209 209 
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