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SECTION |.

MAINTENANCE AND

REPAIR OF GROUND RADIO EQUIPMENT

|. METHOD OF ATTACK. Learn to attack a repair job
with full knowledge of the job to be done and how
to go about doing it. Experience has proved that
a logical system should be followed in repairing
even the simplest piece of equipment. Hit-or-miss
methods waste time. The following information will
help make repairs quickly and efficiently.

2. OPERATOR'S REPORT.

a. General. Always get the operator's report of
the trouble he is having with the set. This will
give a rough idea of what to look for and the pos-
sible location of the trouble. However, do not de-
pend entirely upon the operator's opinion; oper-
ators are not repairmen. Make your own observa-
tions, and check them against the report received
from the operator.

b. Determine Need of Repair. Quite often equip-
ment is turned in for repair when actually there
is nothing electrically wrong with the set. Per-
haps the operator forgot to tighten the battery
connections or turn up the volume control. Not
long ago, dozens of sets were sent back to mainte-
nance because the operators did not know how to
turn them on. The maintenance man just snapped the
switch. The only way that the repairman can tell
if a set is inoperative is to turn the set on,
after making a visual check as outlined in the
following section.

3. USE OF SENSES.

a. Sight. In many cases, it is possible to find
the trouble byclose observation without even turn-
ing the set on. Look for broken leads, broken
parts, blown fuses, and any lead or part that is
shorting to the chassis or another part. There
are a number of defects that may be found by moving
or wiggling the various parts or leads in the cir-
cuit. Do not bend r-f leads out of line or damage
the parts or their conneéctions. After the other
checks listed below have been made and the set has
been turned on, look for smoking parts and spark-
ing. Notice if any of the wax-impregnated paper
capacitors are surrounded by a pool of melted
paraffine, usvallyindicating a defectivecapacitor.

b. Smell. By using the sense of smell, first
when the set is off, andthen when it is turned on,
it may be possible to note unusual odors, such as
seal ing compound,- indicating an overloaded trans-
former: burning paint, usually indicating an over-
heated resistor: and burning rubber, probably
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indicating defective insulation, (f any unusual
odor is detected coming from a part, the trouble
may be in that part or it may be due to trouble in
the associated circuit.

c. Hearing. Sense of hearing nlays an important
part in locating trouble. Hum, scratchy noises,
and plops all have a special meaning to a radio
repairman. In general, certain sounds indicate
certain types of trouble. For example, hum can
indicate a shorted or open filter capacitor. Usu-
ally the latter is a common faylt where electro-
lytics are used, since with time the electrolyte,
or paste, dries out and the capacity diminishes,
reducing the filtering action. A shorted tube,
cathode element to heater, will cause hum., For
instructions on how to localize the stage, or tube,
in which the hum initiates, see paragraph 9,

d. Touch. -In most cases, touching the tubes
after the set has been turned on for a few minutes
will show whether or not the filaments are heated.
If a tube remains cold after the set has been on
for a few minutes, the filament of the tube is
burned out or is not getting voltage. After the
set has been turned on for a time, turn it off and
cautiously touch the different parts, such as re-
sistors, transformers, and capacitors. WNotice if
these parts are overheated, Capacitors in high-
voltage circuits should be shorted after turning
off the power. This will discharge the capaciter
and prevent shock.

4, CHECKING ACCESSORIES.

a. General. A thorough check should be made of
all the associated parts outside of the main com-
ponent itself, since a break-down of even the
smallest part will cause improper operation of the
whole installation. Therefore, make a thorough
check of one part at a time, making sure that this
particular part operates properly before another
part is tested.

b. Checking Cording. One of the greatest sources
of trouble in military radio sets is the cording
interconnecting the various components which make
up the complete installation. To check cording,
look for opens, shorts, and faulty contacts. An
ohmmeter can be us:d to check cording continuity.
A continuity check should be made of each conductor
in the cord. Wiggling the cord at the socket or
plug will often reveal intermittent sherts or loose
connections which occur when the vehicle in which
the set is mounted is in motion., See that all

plugs fit snugly in the sockets.
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c. Checking Batteries. Reports from the field
show that run-down storage batteries cause many
communication failures. Always check the water
level and the specific gravity of each cell in
every storage battery. If dry batteries are used,
check their voltage under operating load.

~d. Checking Power Unit. Since no set will oper-
ate without power, the power unit is one of the
first components to be checked. Check both the
high and low-voltage outputs for correct value,

e. Checking Other Accessories. All other ac-
cessories, such as microphones, headsets, keys,’
antenna leads, insulators, and tubes should be
checked for broken parts, shorts, opens, and cor-
rect operation. By checking all associated parts,
these parts have been eliminated as sources of
trouble, If any of the parts is defective, repair
or replace it immediately. After this is done,
test the set by placing it in operation.

5. RECEIVER TESTING METHODS.

a. General. The procedure for testing receivers
is somewhat different from that for testing trans-
mitters because of the different types of circuits
emp loyed.

b. Operational Characteristics. After all the
accessories of the receiver, such as the headset,
cords, battery, power unit, antenna, and tubes have
been tested thoroughly, check the receiver to see
whether it works ori band A andnot on band B, C, D,
or E; whether it works only on MVC; or whether it
is dead on all positions of the switch.

c. Localization of Trouble. If a1l of the above
check 0K, attempt to localize the trouble. There
are several methods employed in isolating the
trouble toa certain stage. The method used depends
upon the conditions existing when the receiver is
turned on. Signal substitution, circuit-disturbance
testing, and the set-analyzer methods are used
when the set is completely inoperative. The stage-
muting method is used when there is hum or an in-
dication of oscillation present in the output.

6. SIGNAL SUBSTITUTION.

a. General. This method can be used when the
receiver is completely inoperative. A signal of
the proper frequency is fed into a stage, and its
ability to pass this signal is determined. This
method may not locate the actual defect, but it
will indicate the defective stage.

b. Procedure. (|) A-F STAGES. Feed an a-f sig-
nal into the grid of the output stage and note
whether or not the stage will pass a signal, as
indicated in the headset. If it does not, take
voltage and resistance measurements ofall the cir-
cuits in this stage. This check should reveal the
trouble. Work back to the detector, determining
if each stage will pass and amplify the signal,
(2) 1-F STAGES. If the a-f stages pass and amplify
the signal, check the i-f stages. Feed a modulated
i-f signal of the correct frequency into the grid
or diode plate of the detector and then into the
i-f stages, working back to the olate of the mixer

and listening for the modulating tone in the head-
set. Use a 0.00l-uf capacitor in series with the
lead to the i-f signal source. If any one of these
stages does not.pass and amplify the signal, the
trouble has been localized and a complete check
should be made of the circuits in this stage.
(3) MIXER, OSCILLATOR, AND R-F STAGES. If the i-f
stages pass the signal, check the mixer and h-f
oscillator. Do this by feeding a modulated r-f
signal into the grid of the mixer and noting if
the signal is heard in the headset when the set is
tuned to this signal. If this stage is operating,
work back through the r-f stages to the antenna
terminal, checking to see if each stage passes the
signal and amplifies it.

(%) INOPERATIVE STAGE. If any stage fails to pass
a signal when using this method, make a complete
check of the circuits in this stage.

c. Source of Signal. |If a signal generator is
not available, an identical set known to be work-
ing may be used to .supply the test signal. How-
ever, make sure that the signal is of the right
frequency. As an example to test the i-f stages,
connect the grid or diode plate connection of the
detector of the good set successively to the grids
of the i-f stages in the set under test and see if
the i-f stages pass the signal.

J+. CIRCUIT-DISTURBANCE TESTING. This method is

also used when the receiver is completely inoper-
ative.

a. General. Turn the set on, and allow suffi-
cient time for the tubes to warm up. Set all
volume controls at maximum. Touch the control grid
of the output tube with a coin, key, or other
metallic object. A click or loud hum should be
heard in the headset. |If neither of these sounds
is heard and the tube is 0K, take voltage and re-
sistance readings of all circuits. in this stage.

b, Procedure. (1) A-F STAGES. Iif a click or
hum was heard when the output stage was disturbed,
follow back through the audio stages to the de-
tector, listening for clicks or hum when the grids
are touched. When a point of no clicks is reached
from one of clicks, the defect is between these
two points. Check the tube and the various cir-
cuits in this stage. .

(2) 1-F STAGES. In case the trouble is not found
in the a-f stages, continue back through the i-f
stages to the mixer, touching the grids in each
case, Remember, whena point of no clicks is passed
to one of clicks, the defective stage is isolated.
(3) OSCILLATOR AND R-F STAGES. Test the h-f oscil-
lator stage by touching the grid. Two clicks
should be heard: one when the grid is touched, and
another when the contact is broken. The r-f stages
are also tested by touching the grids. A click
should be heard when the grids of these stages are
touched.

(4) BEAT-FREQUENCY OSCILLATOR. (f a beat-freauency
oscillator is used in the set, turn it on, A
rushing noise should be heard if the oscillator is
functioning.

8. SET-ANALYZER METHOD.

a. Test Set I-56-(*). This method makes use of
the selective analyzer which is part of Test Set
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1-56-(*)t. Yoltages, currents, and resistances for

each stage can be measured by this instrument.
However, it is advisable to use this instrument
only after the trouble has been isolated to a
certain stage by some other method.

b. Test Tubes. Since there is a tube tester
component in Test Set 1-56-(*), the initial step
in its use is to test all tubes. Follow exactly
all instructions andcharts supplied for using this
instrument.

c. Voltage Measurements. |f one or more defec-
tive tubes are found in the set, replace them.
Then test the set, since in most cases a defective
tube may be the only trouble. However, if all
tubes are good, the next step is to make vol tage
measvrements at the tube-socket terminals. Failure
to obtain a voltage reading at any socket terminal
to which a tube element connects, is usually in-
dicative of an open-circuited component which con-
nects in that circuit. It is advisable to consult
the wiring diagram of the unit and the chart or
table of voltage measurements, since with some
tubes there are only a linited number of internal
elements.

d. Short Circuits. In a few cases of voltage
foilures at. the tube-socket terminals, the faurlt
can be attributed to a short circuit, usuvally a
capacitor., For example, a shorted screen bypass
capacitor will short the screen voltage to ground,
and a shorted cathode bypass capacitor shorts out
the cathode voltage. All components in the cir-
cuit of any particular element that does nat show
proper voltage under tesi must be suspected, and
the defective part located by a series of tests in
a process of elimination.

e. . Ohmmeter. For testing individual comoonents,
use the ohmmeter section of Test Set 1-56-(*), as
outlined in the instructions supplied. For high-
resistance measurements, use the high-resistance
scale of the ohmmeter; for low-resistance measure-
nents, use the lowest resistance scale of the ohm-
meter,

f. Free-point Testing. |t way be advisable to
use the free-point analyzer portion of Test Set
1-56-{*) with certain types of receiving or audio-
amplifier equipment. Where it is difficylt to ob-
tain access to the socket terminals for -making
vol tage tests, for example Recsiver BC-312-{*) or
Receiver BC-342-(*), the analyzer permits meking
this and other tests from the top of the chassis,

4. Meter Sensitivity. Since the meter seasi-
tivity of the analyzer voltmeter varios from 1,000
to 10,000 ohms per volt, depending on thz model,
this variation must be considered when making
certain voltage measurements, as in avc circuits
or other circuits where the current flow is so low
that operation is impaired when an ordinary volt-
meter is connected to it. In instances ef this
sort, it is necessary to use an electronic or
vacyum tubevol tmeter for accurate voltagereadings,

! The synbol {*) used in this manual in connection with Signal Corps nomenclature

since an instrument of this typeconsymes negligible
current. The small portable volt-ohmmeter, part
of Test Set 1-56-("), has a sensitivity of only
1,000 ohms per volt on voltage measurements, and
should never be used in low current circuits (ess
than 10 mils) ifprecision measurenents aredesired.

9, STAGE-MUTING METHOD.

a. General. This method is used if there is
hum or an indication of oscillation present in the
output. Isolation of the stage or section where
hum or oscillation originates requires a special
method of troubleshooting known as stage muting.
in using this method, the grid of a stage is
shorted to the chassis. Signals or voltages orig-
inating further back in the set cannot affect or
pass this stage.

b. Procedure. Starting at the output stage,
short the grid to the chassis. (f the hum or
oscillation continues, the cause must be in the
power supply or output stage. |[f the hum or
oscillation stops, it is originating at some point
preceding this stage. Work back through the sef,
shorting each grid to chassis inturn, until a grid
is reached where the hum or oscillation does not
stop. The point where the hum or oscillation
ariginates will be between that grid and the pre-
ceding grid that wés shorted to chassis.

10. RECEIVER TESTING ROUTINE.

a. Preliminary Checks.
(1) obtain report of complaint, if possible, and
verify by actual operation.
(2) Check all accessories, suchas storage battery,
power unit, cables, and headset.
(3) Inspect for tubes in wrong sockets, grid leads
connected to wrong tube caps, broken parts or
wires, defective cables, 1ooseconnections, shorted
or grounded resistors or capacitors, overheated
parts, and other apparent defects.
(4) Check the tubes.
(5) Turn the set on, and note if the tubes light
or get warm. Also note if there are any unusual
noises ar odors,
{6) Try tuning the receiver, checking the mechani-
cal operation of the controls. Check the receiver
for operation .over the entire frequency range and
‘note if there ‘is any -output.

b. Receiver Weak or Dead. |f the receiver is
weak or dead, try signal substitution or circuit-
disturbance testing to locate the defective stage
or section. After the stage has been isolated,
take voltage and resistance measurenents to find
the defective pert.

€. Distortion. Poor audio output or distortion,
in thg ma jority of cases, will be caused by a de-
.fect in the detector or audio stages. By connect-

. ing a headset across the output of each of these

stages, the defective stage can be isolated. Check

_tha valtages; resistors, and capacitors in these

refers to all
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stages. Open or shorted bypass capacilors, leaky
coupling capacitors, or defective resistors may
cause aistortion. Check tubes. headsets, and
speakers by supstituting yood ones.

d. Noise. It noisy, determire whether or not
the noise originates outside the set by shorting
the antenna tec ground. It noise continues, it
griginates inside the set. If the noise originates
within the set, check for loose parts, poor con-
nections, and hum or oscillations, Use stage mut-
ing to locate the defective stage, and make voltage
and resistance tests. Check for loose connections
by wiggling wires and parts, If the noise origi-
nates outside the set and it is a vehicular set,
check the vehicular suppression system as described
in paragraph |1,

e. Broad Tuning. |f the quality ot the output
is good but the recetver tunes broadly, check r-f
and i-f alignment and r-f and i-t tube voltages.
Also check the tubes, and check tor high resistance
in the r-f and i-f tuned circuits, including con-
tacts on band-changing switches,

t. Intermittent Operation. In the case of
intermittent operation, 2llow sufficient time for
the set to warm up. 1t may take some time before
the trouble will be evident. Sharply tap the
tubes, resistors, capacitors, coils, and other
parts in the unit. Wwiggle the connections and the
other parts in the circuit.

g. Final Check. After necessary repairs have
peen made, check the receiver performance over the
entire frequency range, and when possible, compare
its operation with that of a good receiver. Re-
align it necessary.

il. IGNITION INTERFERENCE.

a. Reasons for Suppression. lgnition systems
of engines interterewith radio communication unless
properly suppressed. This interference results
from the action of the ignition system as a small
transmitter of radio freouency energy. Eaually
important is the fact that these radiations can be
detected as tar as five miles from their source
and can be picked up by enemy direction-tinding
stations, with subsequent danger to security.

b. Shielding. One of the most effective ways
of suppressing any interference is to shield its
source, Fortunately, since the source of practi-
cally all ignition interference is in the engine
compartment; the hood, cowl, fire wall, tenders,
and splashpan may serve as a shield. In order to
act together as an etfective shield these units
must make good electrical contact withone another.
Parts which are located entirely or partly under
the hood, and are insulated from the chassis by
rubber or asbestos, shouldbe connected electrically
to the chassis by means of bonding straps, It
such parts are not grounded, they will act as
radiators and will cause interterence in the re-
ceiver of the vehicle as well as in those nearby.

¢. Spark and Generator Suppression. The spark

plug is one of the chief causes of interference,
since each time it fires it sends out an r-f wave.
Sparking at the commutator of the generator also
produces interference. The most commonly used
method of suppressing possible interference from
the ignition system is to use resistors in the ig-
nition leads to reduce the intensityof interference
set vp by the firing of the plugs. Sparking at
the generator commutator is suppressed by means of
a capacitor connected from the generator output
post to oround (chassis).

d. Checking Suppression. The efficiency of any
suppression system can sometimes be determined
ovickly by actual test. kace the engine; then turn
off the ignition key. |f the interference con-
tinues, its source is probably in the generator.
If the interference disappears as soon as the ig-
nition key is turned off, the suppression of the
ignition system is faulty.

e. Specific Units. Practically all tield power
units, such as Power Units PE-49-("), PE-75-(*),
and PE-95-1") are equipped with suppression de-
vices, On these units, the head of the spark plug
and its ignition lead are completely inclosed in 2
tubular, hose-like shield, This shield is con-
nected to the frame of the encine. Grounding the
frame to earth, where practicable, thus grounds
the entire shield. Take care to see that all parts
of the shield are tightly in place. Make certain
that the ground connection from the engine frame
to earth makes good contact both at the binding
post on the frame and the terminal on the ground
stake.

f. Wkarking Suppressed Units. Practically all
army vehicles have their ignition systems noise-
suppressed at the time of manufacture. Noise-
suppressed army vehicles are marked with a2 sten-
cilled letter S on the siace of the engine hood.
However , efficiency of the noise-suppression treat-
ment deteriorates unless preventive maintenance is
practiced frequently. Preventive maintenance in a
suppression system is a simple matter. Keep all
parts tight, dry, and clean; inspect all bonding
points for badly frayed terminals and loose con-
nections.

g. Troubleshooting in Suppressor Systems. Some
troubles are easily detected: An open-circuited
spark plug suppressor will cause balky engine per-
formance. A shorted filter capacitor may show a
discharge on the dash ammeter when the engine is
stopped. An open distribvtor suppressor will pre-
vent an engine from starting.

12, FIELD TESTING TRANSMITTER.

a. Operator's Report. To test the transmitter,
follow essentially the same procedure that is used
in testing a receiver. First obtain the operator's
report, butdo not reply on it entirely. Check for
yourself,

b. .Test Accessories. Test all accessories such
as cording, power unit, key. microphone, and tubes.
The cording. especially. is a source of trouble.
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¢. Testing in Vehicle. Checking the accessories
is a simple matter if the set is brought in for
repairs, Accessories that are known to be good
should be used in testing the unit, It is then a
sinple matter to determine whether an accessory or
the transmitter is faulty, However, in many in-
stances the installation is in a vehicle. Dis-
mantling the installation, checking each accessory
and component, and then reinstalling it are time~
consuming moves. Learn to isolate the trouble
without disturbing the installation. A great deel
can be learned merely by turning the set on,

d. Cording. Since most troubles in the field
are found in the power input side of the trans-
mitter, and especially in the cording, a logical
checking procedure will determine whether or not
the cording is defective. Such a procedure is out-
lined below, It is based on the fact that trans-
nitter cording generally interconnects the follow-
ipg circuits: low-voltage, high-voltage, key,
microphone, sidetone, relays, receiver, and control
and terminal boxes.

13, FIELD TESTING RADIO TRANSMITTER BC-i91-("*).
This procedure can be applied, in general, to all
transmitters, However, to illustrate this method
more effectively, an actual installation, Radio
Transmitter BC-191-(*) in Radio Set SCR-195-(*),
is used as an examnle. Use the schematic diagram,
(shown in the pages for Radio Transmitter BC-19i-
(*) in this technical manual), to analyze each
step by tracing the circuit being covered. The
following eight steps, taken in order, should es-
tablish the location of ordinary troubles. Make
sure that correct operation exists at each step
before proceeding to the next one.

a. Mhake a thorough visual inspection of the
transmitter and its associated components., Look
for broken parts. Observe the mechanical operation
of the controls. Inspect the cordage. Check con-
nections from the battery to the dynamotor.

b, Connect only the 8-conductor cord between
the transmitter and the dynamotor. Place the TONE
CW VUICE switch in the TONE position. Turn the
OFF-ON switch to ON. The dynamotor should then be
running, all filaments should light, and the FIL.
YOLTAGE meter should indicate 10 to 10.5 volts,
Press the TEST KEY and listen for a clicking sound
from the keying relay. If these results are not
obtained, any one or more of the following may be
the cause: dead battery, defective cording, de-
fective switches, defective relay, burned out fuses
1604 or 1605, incorrect filament voltage adjustment,
open resistor 1138, open dynamoter. (Open field
will cause the dynamotor to race.) Poor connec-
tions to the battery will cause the dynamotor relay
to chatter., AC-DC or 12V-14.2Y switch in the wrong
position will cause improper filament voltage.

c. With the OFF-ON switch at the OFF position,
ctonnect the single-conductor cord.Remove the P.A.
tube., Turn to C.W. only. Press the TEST KEY.
TOTAL PL. CURRENT meter should indicate between 30
and 60 milliamperes.

CAUTION: Whenever the dynamotor is running,
1,000 volts is present in the transmitter.
Turn the OFF-OKN switch to OFF, and pull out
the high-voltage single-conductor plug at the
transmitter when making any adjustments or re-
pairs.

If the meter reading indicated is not obtained,
check for the following: open or shorted M.0. grid
circuit, open or shorted high-voltage circuit,
defective M.0. tube, defective keying relay.

d. With the OFF-ON switch at OFF, replace the
P.A, tube. The antenna should not be connected,
and switch N may be in any position but No. I.
With transmitter set for C.W., turn it on and key
it. The TOTAL PL. CURKENT meter should read 80 to
120 milliamperes when the P.A. TUNING control C is
adjusted to resonance. I|f this result is not ob-
tained, check for the following: defective P.A.
tube, short or open in the P.A, grid or plate cir-
cuits, no excitation from the oscillator.

e. With the OFF-ON switch at OFF, connect a
headset to ground and to pin 33 of socket SO-44,
With the transmitter set for C.w,, turn it on and
key it. Sidetone should be heard in the headset,
If sidetone is not heard, check for the following:
defective tube VT-25; transformers 1149 or 1i57;
resistors |156; relay 1165 contacts; or capacitors
1150, 1180, or 1142,

f. With the OFF-ON switch at ON , connect a
phantow antenna. Tune and load the transmitter for
c-w operation., TOTAL PL. CURRENT meter should in-
dicate between 180 and 220 milliamperes., The
antenna current meter should give some indication
of current. Failure to obtain these results may
indicate: short or open in antenna tuning circuit,
or wrong position of switch N for type of antenna
being used.

g. With the transmitter properly loaded for c-w
operation, operate it on VOICE. The TOTAL PL.
CURRENT meter should, without speaking in the
microphone, indicate 2L milliamperes more than on
C.w. Speaking in the microphone should increase
the plate current about 60 milliamperes,- Failure
to obtain these results may indicate: incorrect
setting of S.A. BIAS, MOD. BIAS, or INPUT LEVEL
controls; defective transformers 1149, 1157, or
1164; defective microphone or microphone cord;
microphone voltage incorrect; defectivetube VT-25;
or defective modulator tubes.

h. With the transmitter operating properly onn
VOICE, switch to TONE. Turn the OFF-ON switch to
ON, and close the key. The TOTAL PL. CURRENT
meter should indicate 250 to 300 milliamperes.
Failure to obtain this result may indicate: de-
fective TONE C.W. VOICE switch, defective tube
VT-45, open capacitor [142,

i4. BENCH TESTING THE TRANSMITTER. Where the
transmitter component is brought in without its
accessories, use tubes, dynamotor, cording, key,
and microphone that are known ta be good. Any
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trouble that existsis then localized to the trans-
mitter.
»

a. Localization of Trouble. Many times a trans-
mitter will operate correctly using cw, but not on
voice. Always tune a transmitter for c-w operation
first. |f it operates correctly using this type
of transmission, check its operation using voice
and tone. I|f the transmitter operates on cw but
not on voice, the trouble is now isolated to the
audio or modulator section. Make a thorough check
of the switch which selects the type of operation,
If it is evident that the switch is not at fault 2
complete check must be made of the audio and modu-
lator stages.

b. Audio Section. Low-power audio stages can
be checked with an output meter or a headset in
series with a capacitor. When using an output
meter, the reading will fluctuate when you speak
into the microphone. Sound should be heard when
using the headset. Using either the meter or the
headset, work toward the microphone or input stage
untll a stage is reached where the proper—indica-
tion is observed. The defective stage will be the
preceding stage which was' tested. Do not use this
method for testing high-power audio stages, such
as are used in Radio Set SCR-299-(*).

¢. Radio-frequency Stages. (1) D-C CIRCUIT,
Most Signal Corps transmitters use a meter to
measure the plate current. |If the plate currert
is high for one stage, check tuning, alignment,
neutralization, and grid bias of this stage. As
an example, assume that the power-amplifier plate
current is high. If the grid voltage of this stage
is measured, the voltage will be extremely low.
This indicates that the trouble isin the preceding
stage, in the coupling or in the bias supply. In
other words, by working toward the oscillator, the
trouble can be isolated to one stage by measuring
the grid voltage of each stage. A zero plate cur-
rent reading might indicate the lack of plate
voltage. Some transmitters have a grid-current
meter which gives a further indication of trouble.

(2) R-F CIRCUIT. The presence of rf may be traced
by the use of a neon bulb, attached to a stick for
safety. Another method is to use a few turns of
insulated wire in series with a flashlight bulb,
also attached to a stick, In either case, the bulbd
will glow when placed near a circuit carrying
radio-frequency energy. In an extreme emergency,
the presence of rf in a transmitter's tank coil or
capacitor, etc., may be checked by using an ordi-
nary graphite lead pencil. Cover the end which is
held with ordinary electrician's rubber tape to
avoid shocks or burns. Rub the lead point lightly
across the high r-f potential end or terminal of
coil or capacitor. When the pencil point is raised
to form a gap, small sparks or an arc should be
obtained if rf is flowing. With experience, it is
possible approximately to gauge the output of 2
transmitter stage by the size of the arc obtained,

(3) RESISTANCE MEASUREMENTS. After the trouble
has been isolated to a certain stage, a conplete
check should be made of this particular stage, A

_resistance test of each circuit used in the defec-

tive stage is one of the surest and safest checks.
Before measuring the resistance, reuove the power
connections. After repairing the defect, turn the
transmitter on and check for correct operation
over the whole range, using all modes of operation.

d. Dirt and Moisture. Dirt, moisture, and in-
sects often cause trouble in the transmitter. Make
certain the transmitter is clean,and dry all parts
which have accumulated moisture. To dry, remove
excessive moisture with a clean cloth; then place
the stripped unit in the sun or expose it to the
rays of an electric heater.

15. TESTING CIRCUIT COMPONENTS. After the trouble
has been isolated to one section or stage, a com-
plete check is made of all the parts in this stage.
The following information deals with the troubles
that are likely to occur inthe various components.

a. Tubes. The tube is one of the first circuit
components to be checked. Various conditions may
cause a tube to be inoperative, namely, a burned
out filament, shorted elements, or gas. Whenever

there is evidence that excessive voltage or current

has caused damage to the tube, check that part of
the circuit carefully to determine the cause of
this excessive voltage or current. Doing this will
eliminate the chance of damaging a new tube when
it is inserted in the circuit. Da not check the
continuity of |.5-volt filaments when using the
low ranges of the ohmmweter, asthe tubes are likely
to burn out,

(1) SUBSTITUTE METHODS. Since the ordinary tube
checker will not handle large transmitter tubes,
use the substitution method. Try a known good tube
in place of the one to be checked, and observe the
performance of the transmitter; or place the tube
to be checked in a transmitter that is known to be

in normal operating condition, and observe its

performance.

(2) SHORTS.
dicate shorted elements in a small number of re-
ceiver tubes when no short exists. The repairman
should therefore omit the short test on such tubes
unless the circuit of the tester has been modified
for testing them. |If the tube tests normal in all
but the short test, and if the receiver still does
not operate normally when using this tube, check
it by substituting a gnod tube.

b. Resistors. Resistors are checked for opens
and possible shorts to ground. To determine
whether or not a resistor is open, usea continuity
checker. An ohmmeter may be used to check for
opens, shorts to ground, and changes in value,

c. Capacitors. The radio repairman is interested
in three conditions in 2 capacitor under test:
opens, shorts, and leakage. For mica, paper, or
air capacitors, acontinuity test is an easy method
of checking the condition of a capacitor. When a
good capacitor of sufficient size is connected to
an ohmmeter, the needle will kick up scale and
then show open circuit. If the needle does net
kick, the capacitor is open.
will give a meter reading somewhere between zero

Tube testers in common use will in-

A shorted capacitor .|
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and infinity. The ohmmeter method of testing
capacitors for charge and discharge is generally
used for all capacitances of 0.01 uf or larger.

(1) SPARK TEST. The spark test may be used for
capacl tances above 0.l uf. An initial charge of
90 volts or higher is applied. Allow the capacitor
to set on the bench for a minute or so; then short
the capacitor terminals with a screwdriver, If the
capacitor is good, a spark will be seen. If the
capacitor is open or partially shorted, no spark
will be seen. For capacitances below 0.l uf,
charge the capacitor with a battery and allow it
to set for a shorter time. Then, connect the tips
of a headset across the capacitor. |f the capaci-
tor is good, a click will be heard in the headset.
Be careful that the fingers do not touch the head-
set tips or the capacitor while making this test,
(2) ELECTROLYTIC CAPACITORS. One method of
checking an electrolytic capacitor is to measure
the amount of current that flows through it when
the d-c operating voltage is applied. Be sure to
observe correct polarity. The current flow shouid
not exceed ¢ milliampere per uf,

Example: An 8 uf capacitor should not pass
over 2 milliamperes at the rated voltage.

d. Coilas and Transformers. An ohmmeter or some
form of continuity testisused to check for opens,
shorts, or grounds. Shorts result when the insu-
lation of the wire breaks or wears off so that ad-
jacent turns of a winding make contact; grounds
result when turns of wire touch the core or frame.
(1) CHOKES. Filter chokes or speaker coils some-
times develop grounds, or burn out. Should a burn-
out occur, check for a short to ground on the side
away from the power supply to determine the cause.
(2) TRANSFORMERS. (a) A-f, i-f, and r-f trans-
formers may develop burned-out primaries, open
secondaries, or oxidized joints. Oxidized joints
or opens usually occur where the fine wire of the
coil is joined to the heavier lead wire. Corrosion
may cause a high resistance joint, or entirely eat
through the small wire. Always check for causes
of excessive plate current whenever the primary of
an r-f, i-f, or a-f transformer burns out. A
shorted cathode capacitor or open grid circuit may
cause this, In the tropics, keep the filaments
burning or put a light bulb inside the cabinet to
keep moisture out of the coils.

(b) Power transformers maydevelop opens, shorts,
or grounds.. The easiest method of checking a power
transformer, if the d-c resistance of each winding
is known, is to use an ohmmeter, If the resistances
are not known, the suspected transformer may be
compared with a good transformer.

16, MECHANICAL TROUBLES.

a. Tools. Many repairs in the field are me-
chanical in nature. Whenever a mechanical defect
is encountered, exercise care in removing the part
to be repaired. Always use tools provided with
the set or wrenches and screwdrivers of the correct
size, so as not to damage the head of a nut or
screw., Never use force in trying to remove any
part. Generally, a gentle but steady pressure will

remove the part, but if not, careful examination
will lncate the difficulty.

b. Disassembly. Locknuts and lockwashers pre-
vent parts from shaking loose and thus are a means
of preventive maintenance. Do not throw them away
or forget to put them back when reassembling the
equipment, When disassembl ing equipment, place all
screws, bolts, nuts, and other parts in a small
box. Do not scatter them over the bench,

c. Assembly. The manner in which wires are re-
placed in equipment is very important. Replace
them in the same position as they were, or unde-
sirable coupling may result, Be sure that all
connections are soldered tightly, Never use acld~
core solder as severe corrosion will result., Use
ros:n-core.solder or plain solder with a nonacid
paste,

d. Final Check. After all parts have been re-
paired and parts and connections havebeenreplaced,
a complete check of the set should be made to see
that all shields, nuts, and screws have been re-
placed and are tight. Do not tighten screws or
nuts too much, or the threads will be stripped.
Finally, check the mechanical operation of all the
controls to see that they operate, not only cor-
rectly, but smoothly.

17, - EMERGENCY TESTING METHODS. Knowing how to use
standard test equipment is important, but there
are times when emergency test equipment has to be
devised, The following are a few of the most
commonly used emergency testing methods,

a. Continuity Checkers. A headset in series
with a Yow-voltage battery is a good method of
checking continuity. A neon bulb in series with a
d-c source of 80 volts may also be used.

b. Checking Voltage Without Neter. |f a meter
is not available for checking the presence of
vol tages, a headset may be used (fig. |). Connect

0.01uf
1 '
]
[}
]
1
i
]
]
|
i
2 PP |
=
B+
TL-9402

Fig 1. Use of o headset and copacitor
for checking circuits
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a 0.0l-uf capacitor in series with the headset.
The presence of voltage will be indicated by a
click in the headset. |t may be necessary to dis~
charge the capacitor between tests. .

(1) Connect the test end of the headset and capaci-
tor from ground to point 2. The click that will be
heard is caused by the source voltage. Then con-
nect the test end to point 1. If a click is not
heard, the element is open.

(2) To test for shorts, connect the headset and
capacjtor across the element 3 in figure I. |f no
click.is heard, the element is shorted.

18, EMERGENCY REPAIRS.

a. General. |t is always best to replace defec-
tive parts in any radio set with identical parts;
however, it is not always possible to do this. To
handle such a situation, a good repairman makes
emergency repairs or finds some way to make a sub-

~stitution.- The following ideas are just a few of

the many that can be used. Whenever an emergency

repair is made, be sure to attach a tag to the set

stating the location and method of repair. This
will indicate that there is an emergency repair in
the set which should be corrected as sonn as
practicable.

b. Resistors. When a carbon resistor has become
overheated, its resistance is decreased. The re-
sistance may be raised to the correct value simoly
by scraping part of the carbon from the body until
the correct value is obtained. A wire-wound re-
sistor can sometimes be repaired by placing a clamp
over the break or by shorting the break. This re-
stores continuity with a slight decrease in re-
sistance. Variable resistors and potentiometers
as used in volume controls seldom burn out because
of the small amount of current that passes through
them. Faulty operation is generally due to poor
contact, wear, and dirt at the rubbing contacts.
Clean thoroughly with carbon tetrachloride. Polish
with an ordinary eraser, one which is not too
gritty, and adjust the tension of the arm so that
it makes a firm contact. If the variable resistor
is too worn to make temporary repair, replace it
with a fixed resistor, the value of which must be
found by experiment. If the variable resistor is
wire-wound and there is a break in the winding,
slipping a smal) metal tab underneath the broken
section will restore continuity in most instances.

¢. Variable Capacitors. The most common
troubles that occur with variable capacitors are:
bent plates, wobbling or scraping of the rotor
plates due to loose or worn bearings, noise due to
poor wiping contact to the rotor, and noise due to
dirty plates. |f the bearings are loose, they can
be tightened. Take care not to tighten them ex-
cessively, or they will bind, If the bearings are
too worn, it is best to replace the unit. |f the
wiping contact ispoor, a good remedy is to install
a stranded copper wire pigtail. Make several turns
of the wire around the rotor shaft; then solder
one end of the wire to the rotor shaft and the
other to the chassis of the unit. |If a high-
pressure air hose is not available, a pipe cleaner
makes a good plate cleaner for removing dust or
grit from variable capacitors.

)
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1 STUD.

LEADS.
TL-4425

Fig 2. Internal structure of [-f
transformer

d. R-f and I-f Transformers. Although r-f and
i-f coils are designed carefully, they can be made
to operate surprisingly well by emergency repair.
with an i-f transformer having an open or inter-
mittently open primary, (fig. 2, coil A}, the pro-
cedure is as follows:

(1) Remove nuts from mounting studsafter removing
leads from various terminal points, and take entire
transformer off chassis.
(2) Remove coil from shield can, and fold leads
back, out of the way.
(3) Clip the two fine wires, which are the ends
of coil A, from the terminal points | and 2. This
should clear the way for unwinding the coil.
(4) Carefully unwind the turns onto astick, card-
board, or other fairly smooth material so as not
to cut the wire. Examine the wire carefully as it
is unwound.
(5) The break or burnout usually is found by ob-
serving one of the following indications:

(a) A greenish spot, indicating a corrosion
break. .
(b) A burned spot, indicating arcing after a
corrosion break.

(c) A sharp bend, indicating that the wire is
broken inside the insulation.
(6) After enough wire has been removed to reveal
the break, use an ohmmeter to check for continuity
in the remaining wire and also in the wire that
has been unwound.
(7) 1f the wire has no more breaks, the next step
is splicing (fig. 3). The wire is very thin and
may be solid or stranded, but in either case the
splice is the same., First, with very fine sand-
paper, remove about two inches of insulation from
the two ends to be spliced. The insulation will
usually be an enamel coating and a layer of cotton
wrapping. Be careful. Do not break any of the
fine strands. The transformer performs better with

—

all strands intact and connected.
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UNWOUND-
PORTION

INSULATION REMOVED
TO HERE.

WIND AROUND OTHER
WIRE, FORMING SPLICE. TL-9402

Fig 3 Method of splicing transformer
winding

Form a pool of solder on the tip of the snldering
iron, and solder the splice. Apply a little rosin
to insure tinning. Remember that 2 clean iron gets
the best results. Keep a rag handy to wipe it.
wipe joint thoroughly to prevent future corrosion.
The coil is now ready for rewinding (fig. 4). Con-
tinve to rewind until the coil is completed (fig.5)
This method of repair can also be applied to choke
coils, relay windings, and similar wire-wound come
ponents,

PLACE PAPER OR
CELLOPHANE UNDER: A\
THE SPLICE, —————— &

S < TORNS AND FOLD
Ry L

) PAPER OR CELLO-
rL-sesy PHANE OVER

Fig 4 Method of rewinding after splicing

BUNCH WIND
REMAINDER
OF WIRE.

TL-8428

Fig 5 Rewound coil

e. Substitution. Burned-out primaries and open
secondaries may be repaired by using an r-f choke
or a resjstor in place of the open winding and by
CQggzeiikg a coupling capacitor from primary to
se dary (fig. 6). A resistor for the primary
may be from 50,000 to 150,000 ohmus; for the sec-
ondary, from 0.5 to Z megohms. The capacitor may
be from 0.000025 to 0.0G05 uf for rf, and from
0.01 to 0.1 uf for af (fig. 6).

NOTE: In the following diagrams the dotted
lines indicate connections to be removed, and
the arrows and heavy lines indicate where new
leads and parts are inserted.

REFERENCE DATA

ANY CAPACITOR ©.0000% TC 0 0005 uf

20,000 n
70 150.000 A
@ ’ DEFECTIVE PRIMARY

TL 9429

ANY CAPACITOR ©.00005 TO 0.0005uf

. -
| 1]
gg E J
-‘ -
T E 7 \
ogTELTYE Sl |

@

Fig 6 Method of substituting a resistor
and capacitor for open winding

TL-9401 B

Where 2 capacitor i1s not available, a few turns of
wire wound around the good winding or high r-f
lead and then connected to grid orplate, depending
on which winding is ooen, (figs. 7-t and 7-2), may
give the desired coupling,

$ # #
50,000 n./' =
TC l50,060 N \
(:) b

DEFECTIVE WINDING

TWIST 5T0 10 TURNS
AROUND GRID LEAD

800}

TL-9400

FEW TURNS TWISTED AROUND
- PLATE LEAD OR WINDING

g

X

DEFECTIVE WINDING
)

TL-9405

Fig 7 Method of substituting a resistor and

few turns of wire for open winding
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When one half of a center-taoped secondary of an grid of the stage following the defective stage

audio transformer burns out, substitution can be (fig. 9). This will not work for detector stages,

made as illustrated in figure 8. Use a 0.0005 uf capacitor for r-f and i-f stages;
use a 0.0l uf capacitor for a-f stages.

g. Cables. Whenever it is determined that one
of two conductors in a cable is defective and a

== reolacement cable is not available, a simple re-
pair may be made as follows: Disconnect the de-

fective conductor or conductors at both ends of
\\ﬂoopoon EACH the cable, Use outside conductors or jumpers and
connect them to the terminals, plugs, or sockets

// L of the cable.

\\\ h  Summary. These emergency repairs are not

—

R
[ ]
L}
[ ]

infallible. In circuits in which electrical
characteristics are critical, theserepairs may not
DEFECTIVE work; but for the most part they will work under
WINDING the conditions indicated.

TL-9404

19, CONCLUSION. Learning to use the various

Fig 8 Substitution of resistors for methods of trouble location and repair as outlined

transformer winding will save a lot of time in the field, With prac-

tice. these methods will become second nature and

a routine will be developed that will become

f. Bridging Stages. Whep a defect has been oractically automatic. It is your job to repair a

isolated to a particular stage inthe set and a re- Piece of radio equipment just as rapidly and ef-

pair or replacement is not possible, the stage may ficiently as possible. Good radio repairs have
be bridged by connecting a capacitor fromthe plate saved many lives in this war.

of‘the stage preceding the defective stage to the

| ANY CAPACITOR 000005 TO 0.0005 uf
‘ Al

& 44 ¢ &

l | ’ TL-9399
DEFECTIVE STAGE

Fig 9 Method of bridging defective stage

=
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Fig I.

I. TYPES OF CAPACITORS AND RESISTORS.

STANDARD COLOR CODES

Types of capacitors and resistors

Pictures of the most common types of cap-

acitors and resistors used are shown in figure

The first column (A-D) shows ceramic capacitors.
The second (E-H) shows mica capacitors, ana the
third (1-J) shows oiled paper capacitors. In the
fourth column (K-0), various resistors are shown.
while figure | shows the range of types, it does
not necessarily include ali of the variations
troduced by different manufacturers. Several

tems are in use for marking the values of capaci-
tance and resistance. Some capacitors and resis-
tors have their values stamped on, but in many
cases colored dots and bands are used instead.
Z, {HE THREE-DOT COLOR CODE FOR MICA CAPACITORS
fig. 1E).

a. This code 1s gradually being reptaced by
other, more involved, codes. The basis of this
code (fig. 2) is a series of tnree colored dots
which indicate the capacitance inmicromicrofarads.
Two auxiliary colored dots indicating, the voltage
rating and the capacitance tolerance are sometimes

in-
sys-

b

TL-10859

added. Usually an arrow is molded or stamped on
the case of the capacitor to indicate the sequence
in which the dots are to be read. Dots one and two
show the tirst two digits of the capacitance in
micromicrofarads, while dot three indicates the
decimal multiplier to be used. As an example, a
0.006-microfarad capacitor (6,000 micromicro-
farads) is marked by the three dots in sequence,
as follows: blue (6), black (0), red (100).

b. The dot indicating tolerance, when used, is
usually located above or below the third (decimal
multiplier) dot. The color of the tolerance dot
corresponds to tolerance between plus or minus |
percent and plus or minus 20 percent. For example:
a green tolerance dot is used on capacitors having
a tolerance of plus or minus 5 percent (fig. 2).

c. The voltage dot, when used, is located above
or below the first (first digit) dot. The various
colors denote, according to the code of figure 2,
the d-c working voltage.

J. Omission of both of the auxiliary dots is
made for capacitors having a tolerance of plus or
minus 20 percent, and a d-c working voltage rating
which is the lowest used for that type and size of
capacitor.

600045 O—45-~+ — 2

1
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DOT DOT DOT
[ 2 3

| 1 |

L] ]
VOLTAGE NO TOLERANGCE
RATING COLOR

First dot
Color First digit

Second dot
Second digit

Black 0 0

Brown
Red
Orange
Yellow
Green
Blue
Violet

Gray

@w 0 N o o g N
@ o N O N E W N

White
Gold

Silver - =

Body - -

3. THE RMA CODE FOR MICA CAPACITORS (fig. IF).
The RMA (Radio Manufacturers Association) code is
illustrated infigure 3., This code uses six colored
dots with an arrow to show the sequence. The first
three dots give the first three digits of the
capacitance in micromicrofarads, the fourth dot
(directly below the third) gives the decimal multi-
ptier, thefifth indicates the tolerance in capaci-

— OR —J

VOLTAGE NO
RATING COLOR TOLERANGE

[
¢ 5 é

DOT DOT DOT
| 2 3

TL-10860

Fig 2 Molded mica capacitors: three dot color code

Third dot Percent of *Voltage
Decimal multiplier Tolerance Rating
| +20
10 t | 100
100 + 2 200
l,000 + 3 300
10,000 + 4 400
100,000 + 5 500
1,000,000 t 6 600
10,000,000 +7 700
100,000,000 + 8 800
1,000,000,000 +9 900
0.1 + 5 1,000
0.0l 10 2,000
- 120 -

*Wwhen no color is indicated, the voltage rating may be as low as 300 volts,

tance, and the sixth, the d-c working voltage.
For example: a capacitor of 0.006 microfarads
(6,000 micromicrofarads) plus or minus 10 percent,
800 volts d-c, working, would be marked: blue (6),
black (0), black (0), brown (multiplier 10), silver
(plus or minus 10 percent), gray (800 volts), in
that order.

12
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DOT DOT 0OT
1 2 3

MANUE NANE

?ee

T 1 1
DgT DOT DOT

Fig 3 Molded mica éopocifors: RMA six dot color

First dot Second dot Third dot
Color First digit Second digit Third digit
Black 0 0 0
Brown ! | |
Red 2 2 2
Orange 3 3 3
Yellow 4 4 4
Green 5 5 5
Blue 6 6 6
Violet 7 7 7
Gray 8 8
white 9 9 9
Gold - - -
Silver - - -
Body - - . =

4, THE AWS CODE FOR MICA CAPACITORS.

a. The AWS (American war Standard) code for
moided mica capacitors is shown in figure 4. Like
the RMA code, it makes use of six colored dots,
but with somewhat different significance. The
first four dots give the capacitance in micro-
microfarads, as follows: first significant figqure,
second significant figure, third significant
figure, and the decimal multiplier. It will be
noted that this scheme makes provision for marking
units with three significant figures. However,
none of the capacitors standardized under the AWS
code requires more than two significant digits to
specify its capacitance. The first dot on all
molded mica capacitors, marked with the ARS code,
is black, and the two necessary significant fig-
ures are given by the second and third dots. As a
result the black first dot becomes an Iimportant
feature or identification symbol for a molded mica
capacitor marked according to the AWS code. A few

4 TL-10861
code
Fourth dot Fifth dot S.ix.th dot
Decimal multiplier Percent of Vol tage
Tolerance
l - -
Io t 1 100
100 £ 2 200
1,000 t 3 300
10,000 t 4 400
100,000 + 5 500
/1,000,000 + 6 600
10,000,000 7 700
100,000,000 + 8 800
1,000,000,000 +9 900
0.1 t 5 1,000
0.01 10 2,000
- +20 500

examples may serve to make this clear. A 120~
micromicrofarad capacitor is marked as follows:
black (0), brown (i), red (2), brown (10); indi-
cating a molded mica capacitor of 120 micromicro-
farads. A 9,100-micromicrofarad capacitor will be
marked black, white, (9), brown (1), or red (100);
indicating a molded mica capacitor of 9,100 micro-
microfarads. It will be noted that ineach instance
the first dot is black.

b. The fifth dot in the AWS color code indicates
the capacitance tolerance in percent of rated
capacitance. The sixth dot denotes characteristics
of design. For example, a 0.006-microfarad (6,000
micromicrofarads) plus or minus 10 percent mica
bypass capacitor would be marked: black (0), blue
(6), black (0), red (100), silver (plus or minus
10 percent), black: (mica bypass, with no tempera-
ture coefficient specified).

13




™ 11310

c. It will be noted that this color code does
not include the voltage rating. This is considered
unnecessary since, with few exceptions, all capaci-
tors marked with the AWS color code are rated at
500 d-c working volts, The exceptions, all of farads.

Color

Black
Brown

Red

Orange

Yellow

Green

Violet

Gray
White
Gold

Silver

Legend:

A.
B.
C.

REFERENCE DATA ﬂ

which are rated at 300 volts, are: AWS type CM35
capacitors with capacitances of 6,800, 7,500, and
8,200 micromicrofarads; AWS type CM40 capacitors
with capacitances of 9,100 and 10,000 micromicro-

DOT DOT DOT
v

=] heNLR RAE —

| ' I
DOT DOT DOT
6 5
TL-l0862

Fig 4. Molded mica capacitors: AWS six dot color code

First dot Second dot Third dot Fourth dot Fifth dot Sixth dot
First digit Second digit Third digit Decimal multiplier Percent of Chgrag-
Tolerance teristics

0 0 " | +20 A
| | | 10 - B
2 2 2 160 + 2 c
3 3 3 1,600 - D
Y 4 4 - = E
5 5 5 - - F
6 6 6 - - @
7 7 7 & - -
8 8 8 - - -
9 9 9 - - -
- - - 0.1 + 5 =
- = - . 0.0} 1o -
Ordinary mica bypass. E. Silver-mica capacitor (temperature co-

efficient: 0 to +100parts /million/C®).
Same as A, low-loss case.

F. Silver-mica capacitor (temperature co-

Bypass or silver-mica temperature co- efficient: 0 to + 50 parts /million/C®),
efficient; capacitor (temperature co-
efficient: 200 parts /million/C%). G. Silver-mica capacitor (temperature co-

efficient: 0O to -50 parts /million/C°).
Silver-mica capacitor (temperature co-

efficient: 1100 parts /million/C?).

14
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5. THE AWS CODE FOR MOLDED PAPER CAPACITORS.

a. The AWS color code for molded paper dielec-
tric capacitors is shown in figure 5. Like the
code for mica capacitors, referred to above, it
uses six colored dots, together with an arrow to
indicate the sequence. Units marked according to
this system can readily be identified by the fact
that both the first and fifth dots are always
silver. The other dots are used as follows: The
second dot gives the first digit of the capacitance
in micromicrofarads: the third dot gives the second

significant figure; the fourth dot indicates the
decimal multiplier; and the sixth shows whether the
unit has a maximum operating temperature of 167°
or 185° Fahrenheit. ’

b. No indication of the working voltage is given
by this color code. However, all AWS molded paper
capacitors have d-c working voltages between 300
and 800 volts. The lower voltage rating applies
to units with high-capacitance ratings, the higher
voltage ratingapplies to units with low-capacitance
ratings.

DOT DOT DOT
2 3
1

[c %)

=] WANUF. RAME —

? e

%

DéT DBT 06T

TL-10863

Fig5. Molded paper capacitors: AWS six dot color code

First dot Second dot Third dot
Color First Digit Second digit
Black 0 [
Brown | |
Red & 2 2
o
Orange s 3 3
Yellow f 3 4 4
- (%]
Green 5 § 5 5
Blue = ; 6 6
Vielet % 2 7 7
v
Gray *:,,': = 8 8
White = 9 9
Gold - -
Silver - -

Fourth dot Fifth dot Sixth dot
Decimal multiplier Characteristics
| A
10 B
100 -
1,000 -

Fifth dot silver to indicate
AWS paper capacitor

Legend: A. Operating temperature range: -67° to

+185° F,

8., Operating temperature range: -67° to

+167° F.

15
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6. TUBULAR CERAMIC DIELECTRIC CAPACITORS. Tubular
ceramic dielectric capacitors are sometimes marked
according to the RMA color code shown in figure 6.
The negative temperature coefficient is indicated
by the color of the band or tips at one end of the
unit, the capacitance in micromicrofarads is shown
by the first three dots; the capacitance tolerance,
either in percent or tenths of a micromicrofarad,

~

depending upon the size of the unit, is indicated
by the fourth and last dot. For example, a 30-
micromicrofarad plus or minus 5 percent capacitor
with a negative temperature coefficient of 80 parts
per million per degree centigrade would be marked
as follows: tip, red (-80): first dot, orange (3):
second dot, black (0); third dot, black (1); fourth
dot, green (plus or minus 5 percent).

7%

& —

||

{ 2

*The abbreviation neg. (negative) indicates that
ture. The temperature coefficient is expressed
gree centigrade. Some capacitors are marked wit
ample, N-030 represents 0.00003 neg.

tTolerances for capacitors of 10 micromicrofarads
microfarad instead of percentages.

7  FIXED RESISTORS.

a. Small fixed resistors, both composition type
and wire-wound, are frequently marked with colored
bands and dots to indicate the resistance and
tolerance. Two color codes are widely used, the
RMA and the AWS. The two codes are not identical
in all particular, but they are similar in many
respects. One chart, applicable to both, is shown
in figure 7. It will be seen that in all cases

TP DOT DOT DOT DOT

Fig 6. Tubular ceramic capacitors: RMA color code

'Temp::ﬁture First dot Second dot Third dot Fourth dot
Color Coefficient First digit Second digit Decimal multiplier tTolerance
Black 0 v 0 | 120
Brown 0.00003 neg. i I 10 E |
Red 0.00008 neg. 2 2 ) 100 2
Orange 0.00015 neg. 3 3 |,000 + 3
Yellow 0.00022 neg. 4 4 10,000 + 4
Green 0.00033 negq. 5 5 100,000 £ 5
Blue 0.00047 neg. 6 6 1,000,000 + 6
Violet 0.00075 neg. 7 7 0.001 + 7
Gray - 8 8 0.01 + 2.5
White - 9 9 0.l ti0

3 4 TL-10864

the capacitance varies inversely with tempera-
in micromicrofarads per micromicrofarad per de-
h a numeral instead of a color code; for ex-

or less are expressed in tenths of a micro-

the various combinations of body color, bands and
dots indicate the resistance to two significant
figures (the first two digits), the decimal multi-
plier, and the percent tolerance in resistance.

b. As illustrated by figure 7, two methods are
used for indicating the resistance and tolerance:
Method A. This method makes use of four colored

bands, starting at one end of the unit,
to show resistance and tolerance. The

—
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in use (Bl, B2, 83, of fig. 7.). With
all of these, however, the interpreta-
tion of the code is practically the
same: in that the left end, gives
tolerance: body, first significant fig-
ure: right end, second significant fig-
ure; and the central dot or band, deci-
mal multiplier.

To illustrate the basic schemes, consider a 5,600~

ohm xl0-percent fixed resistor, it would be marked:

Method A. First band, green (5);: second band,
blue (6); third band, red (100); fourth
bands, reading from left to right, in-
dicate: first significant figure,
second significant figure, decimal
multiplier, and percent tolerance. (The
significance of the body colorunder this
method will be explained later.)

Method B. Several variations of this method are

SIGNIFICANT FIGURES ;.
SECOND

N B
N
N
N

FIRST

DECIMAL
Fig 7. Fixed resistors: RMA  MULTIPLIER
and AWS color codes

SIGNIFICANT FIGURES

A

FIRST (BODY) SECOND FIRST (BODY) SECOND FIRST (BODY)  SECOND
£ ——y
TOLERANCE DECIMAL TOLERANCE DECIMAL TOLERANCE DECIMAL
MULTIPLIER MULTIPLIER MULTIPLIER
-1} B2 83
TL-10865
First Second
significant significant Percent of

Color figure figure Decimal multiplier Tolerance
Black (¥ C | -
Brown | | 10 |
Red 2 2 100 + 2
Orange 3 3 1,000 + 3
Yellow 3 ) 10,000 + 4
Green 5 5 100,000 + 5
Blue 6 6 1,000,000 + 6
Yiolet 7 7 10,000,000 + 7
Gray 8 8 100,000,000 + 8
White 9 9 |,000,000,000 + 9
Gold - - 0.l + 5
Silver - - 0.0! +10
No color - - 120

SIGNIFICANT FIGURES

REFERENCE DAT

band, silver (10 percent).

Left end, silver (:10 percent); body,
green (5); right end, blue (6); central
band or dot, red (100).

In method A, where the body color plays no part in
indicating resistance or tolerance, it may be used
to indicate the type of resistor unit. Under the
RMA code, a black body is frequently used to indi-
cate an uninsulated composition unit a tan, olive,
or white body, usually has an insulated wire-wound
unit. The AWS code requires that an insulated unit
using Method A have a black body; the body of an
insulated unit may be any color, although a natural
tan is preferred.

‘c. When there is doubt as to whether a particu-
lar resistor is composition or wire-wound, it is
well to remember that any resistor of 100 ohms or
less is most likely wire-wound, and is probably
wound inductively.

Method B.

B80DY

TOLERANCE

SIGNIFICANT FIGURES!
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REFERENCE DATA

ALL TUBES

VACUUM-TUBE CROSS-REFERENCE GUIDE

YT NUMBER JAN TYPE RMA & OTHER BASE VIEW | DESCRIPTION
0A3 VT7-260 0A3/VR-75 | VR-75-30 us3 Voltage regulator
OA4G | =wmeee- 0A4G 0AUG 4y Cold-cathode gas triode
0B3 VT-184 0B3/VR-90 | YR-90-30 438 Voltage regulator
0Cc3 YT1-200 0C3/VR-105 | YR-105-30 4S8 Yol tage regulator
0D3 VT-139 0D3/VR-150 | YR=150-30 4SB Voltage regulator
(774 —————— ——eoeo 0z4 4R Full-wave rect
0246 —————— —————— 0246 4R Full-wave rect
OlA V1-30 0lA 01A 4D Triode detecr amplr
XXD |4AF7 8AC Twin triode
1A3 —————— [ A3 1A3 BAP Hef diode
1A | cmceee | eeceea | AYP HM R-f pentode
1ASGT VT=124 |ABGT IASGT/6 6X Pentode power amplr
1 A6 —————— ———— 1A6 6L Pentagrid converter
1A76 - 1A76G 72 Pentagrid converter
| A7GT VT=147 1A76T 1A76T/G 72 Pentagrid converter
1Bt | emeaa- 184P IB4P /951 UM Pentode r-f amplr
1B5/255 ————— 258 6M Duo-diode triode
1B22 ——— 1822 $71A None Spark gap tube
1823 - 729A None Double spark gap tube
EL~-IC —————— 3B22 3822 4c Full-wave gas rect
Ic
1C5G VT=125-A ————— 1C56 86X Pentode power amplr
1C5GT VT=-125 1C56T 1C56T/6 6X Pentode power amplr
1C6 ——m——— 16 1C6 6L Pentagrid converter
1621 ——————— ical 920 4y Gas triode
ID56G —————— 1D56 I1D56P 5Y R-f pentode remote cut-off
105GT/G
1D8GT VT-148 ID8GT ID8GT 8AJ Diode~triode pentode power amplr
1Ed - {EI |EI YA Ballast tube
IE46 | w=me=- m———— 1EYG 58 Tr iode amplir
| EBGP VT=170 | ==we=- 1ESGP 5Y Tetrode r-f amplr
1E5GT
IEBGT e - IESGP 5R Pentode r-f ampir
1E76G ————— IE76 1E76 8C Double pentode power amplr
IF5G - IF56 6X Pentode power amplr
IF6 IF6 W Duo-diode pentode
IF76 —————— IF7G IF76 7AD Duo-diode pentode
1 G4GT c————- 1GYGT/6 1646GT/G 58 Triode amplr
165GT 1656T 6X Pentode power amplr
166 3T ,evaw- 1666T 1G6GT 7AB Twin triode
1HUYG IH4G 58 Triode amplr
1456 IH56 52 Diode~triode
IH56T ¥T-223 IH56T/6 IH6GT/6 52 Diode~triode =
|H66 o 1H68 1H6G 7AA Duo-diode triode
1 J6GX ————— 1J66X 1J66X 7AB Twin triode
Iy | === - 1LY 1LY 6AR Pentode r-f amplr
ILAY | ==w==- LAY ILAY 5AD Pentode power amplr
ILA6 | ===-= - iLA6 ILA6 7AK Pentagrid converter
ILBY | e==moa iLBY iLBY 5AD Pentode power amplr
ILCS | «meme- ILCS ILCS 7A0 Triple-grid variable-u
1LC6 VT-178 1LC6 ILC6 7AK Pentagrid converter
iLDS ELL T T ILDS ILD5 6AX Diode pentode
ILE3 VT7-239 ILE3 ILE3 YAA Triode amplr
ILHY VT1-177 ILHY 1LHY 5A6 Diode high-x triode
ILNS VT-173 {LNS ILNS 7A0 Triple-grid amplir
INSG L B INBG sY Pentode r-f ampir
INSGT YT-146 INSGT INBGT/G 5Y pPentode r-f ampir
IN21 ————— —————— IN2I None Xtal detecr
IN22 IN22 None Xtal detecr
IP5G | meemme | meeee- 1P56 5Y Triple-grid pentode
I1PBGT IPSGT 5Y Triple-grid pentode

5
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ALL TUBES | VT NUMBER JAN TYPE RMA & OTHER BASE VIEW | DESCRIPTION
1P23 | =====- 1P23 1P23 (7] Phototube, gas
105GT ——m—— —————— 1Q5GT/G 6AF Tetrode power amplr
IRY ¥T7-183 IRY/129% 1294 YAE U-h-f diode
IR5 YT=-171 IR5 IRS TAT Pentagrid converter
IRS Loc. | VT=171=A —————— IR5 Loc. 7AT Loctal pentagrid converter
184 ¥T=210 IS4 1S4 7AV Pentode power amplir
185 VT-172 185 185 6AU Diode pentode
ITY4 VT-173 T4 174 6AR Triple-grid remote cut-off
IV | em—e—— v iy, 623 4G Half-wave rect
2A3 VT7-95 2A3 2A3 4D Triode power amplr
2046 2 | emmeer | eeeee- 2A46G 58 Gas triode
206 | meeme- 2A5 2A5 68 Pentode power amplr
246 2A6 66 Duo-diode triode
207 | eemee- —————— 247 7C Pentagrid converter
2AP1 | memee- 2AP! 2API 78N Electrostatic cathode-ray
2AP5 | eemmese | eme—e- 2APS 78BN Electrostatic cathode-ray
2B7 | === 287 287 70 Duo-diode pentode
2B26 ———— co———— 866 jr 48 Hal f-wave rect
2C21 | ewe——- 221 1642, RK-33 | T-7DA Xmtg triode
2022 | =eme-—- 2C22 7193 YAM U-h-f triode
2C34 VT-224 2C34 RK-34 T=7DC Twin triode
2021 | eemmee | e - R-6200 70 Thyratron, gas tetrode
222 | emeee- 2E22 18-70, DT=70 | 5J Pentode power amplr-osc-mod
2V3 | eeem— 2V36 2V36 4y Half-wave rect
2X2 YT-119 X2 879 4B Half-wave rect
2X2/879
3API - 3AP) 906P | 78N Electrostatic cathode-ray
3AP1/906-PI
3APY ————— —————— 906 -P4 78BN Electrostatic cathode-ray
3APY /906-PY | 7BN Electrostatic cathode~ray
A4 | e 3A4 3A4 788 Pentode power amplr
3A5, | eeeee- 3A5 3A5 78C H-f twin triode
3A8GT VT-149 3A8GT 3A8GT 8AS Diode triode pentode
38P1 | em=m-- 3BPI 3BPI 78BN Electrostatic cathode-ray
387 VT-182 3B7/129i 1291 7A1 U~h-f twin triode
3821 | eew=e- 3821 EL-302.5 4C Full-wave rect
3822 | === 3822 EL-IC T=UAG Full-wave rect
RK-22
3823 | mme=e- 3823 RK-22 T-4AG Full-wave rect
3B24 | mmmee- 3824 732A T7-2Q Half-wave rect
EL-3C | =====- —em——— 4824 T-38R Full-wave gas rect
321 | memmem | mmmme- 18-120 T-3AA Xmtg triode
3ca4 YT-204 3C24 HK-24-6 T-48C Xmtg triode
3C31/CIB | m=m=m= 3c31/ciB 3c3i/ciB T-3AD Thyratron gas
3Pl | eeem—- —————— 30p1 14-AA Electrostatic cathode-ray
3DPI=Sl | memme= | mmeee- 30Pi-SI 14=-AA Electrostatic cathode
306 VT-185 306/1299 1299 688 U-h-f tetrode
3EPI VT1-226 3EPI 1806-P1| 1A Electrostatic cathode-ray
3629 | ewwee- 3E29 829A T-98 Push-pull beam-power tetrode
3FP7 | memeee | eemeea 3FP7 14=AA Electrostatic cathode-ray
3GPI | —eme-- 36PI 2537A3 1A Electrostatic cathode-ray
36P4 | emmmme | meeme- 3G6PY4 1A Electrostatic cathode-ray
3GP5 | emmeme | emee-- 36P5 LA Electrostatic cathode-ray
K] A e c7501 584 Electromagnetic cathode-ray
3LFY VT-180 | =====- 3LFu 6BB Beam tetrode power amplr
304 VT-264 304 30u 78BA Pentode Power amplr
3056GT VT1-221 3Q5GT 3Q56T 7AP Beam power ampir
354 VT-174 354 354 7BA Pentode power amplr
Al | emm—-- Al LAl YA Ballast tube
4B22 | e===-- 4822 EL-5B2-5 Mogul Full-wave gas rect
4B23 | ==-==- 4823 EL-5B-HD Mogul Full-wave gas rect
4824 | —-e--- 4B2y EL-3C T7-38R Full-wave gas rect
4825 | ===~=- 4825 EL-6C T-3BR Full-wave gas rect
4B26 @ | ====-- 4B26 4826 Mogul Half-wave gas rect
YB27 | —ee=e- 4827 4827 T-3BR Full-wave mercury-vapor rect

REFERENCE DAT
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REFERENCE DATA .

ALL TUBES| YT NUMBER JAN TYPE RMA & OTHER BASE VIEW | DESCRIPTION
4€22 | ==mmee | mamee- HF =100 T=48BC Xmtg triode
YE27 | eem=e- YE27 HK=257-8 T-7CB Xmtg pentede

8001
EL-5B2-5 4822 Mogul Full-wave gas rect
EL=5B=HD | ==w==-- c—mee— 4B23 Mogul Full-wave gas rect
5AP| —————— 5API 1805-P 1 10A Electrostatic cathode-ray
5AP4 | mmem-- 5APY 1805~Py 10A Electrostatic cathode~ray
58P wemm—— 58P 1 1802-P1 10A Electrostatic cathode-ray
S5BP | -XXX 5GP I 1A Electrostatic cathode-ray
58PY VT=111 58PY 1802-PY4 10A Electrostatic cathode-ray
BBUG | eemme= | emmme- 5B4G
5CPI | =====- 5CPI 5CP | 14-AA Electrostatic cathode~ray
S5CPY | eewwne | emmme- 5CPuU 14=AA Electrostatic cathode-ray
5CP7 | me====- 5CP7 5CP7 14=-AA Electrostatic cathode-ray
5021 | ememee | eemeee 5D21 5AY U~h-f tetrode
SFP7 | =m=eem | mmeem- 1812-P7 58R Electromagnetic cathode-ray
5GP1 | ewm——- 5GP | 5BP 1 =XXX 1A Electrostatic cathode-ray
BHPI | mem==- - SHPI BHPI 10A Electrostatic cathode-ra)
BHPY | e=e=-- SHPY S5HPY 10A Electrostatic cathode-ray
BUPI | mee=e- S5JPl 5JPI I IE Electrostatic cathode-ray
BJPY | emmcen | ecemee- 5JPY IE Electrostatic cathode-ray
5LPI | memea- 5LP| 251 1AS IF Electrostatic cathode-ray
BLP2 | emmmee | e=e- -— 251185 1IF Electrostatic cathode-ray
S5LPY | mmemem | memeee S5LPY LIF Electrostatic cathode-ray
BLPE | memee= | eee - 5LPS 1IF Electrostatic cathode-ray
L I I SMP I 2505A5 7AN Electrostatic cathode-ray
ENPl | ==e=a- ENPI 5NPI 1A Electrostatic cathode-ray
BRUGY | =mee-- SR4GY R61758 5T Full-wave rect
5T4 VT=1 14 5Ty 5TH 5T Full-wave rect
S5U4G VT-244 5U46G 5046 5T Full-wave rect
5V4G ¥T-206-A 5V4G V4G 5L Full-wave rect
5W4 v¥T7-97 5Wu 5wy 5T Full-wave rect
SWHE | memmee | semee- 5W4G 5T Full-wave rect
BWUGT | m=e==e= 5W4GT/G SW4GT/G 5T Full-wave rect
EX3 | eemeem= | esmme- 5X3 4c Full-wave rect
SX4G | m=e==e- 5X4G 5X4G 5Q Full-wave rect
5Y3G | emw=m-- 5Y36 5Y36 ST Full-wave rect
5Y3GT VT-197-A 5Y36T 5Y3GT/6 5T Full-wave rect
BYUG | mmeeme | mmeee- 5YYG6 5Q Full-wave rect
523 VT-145 523 523 4c Full-wave rect
524 VT-74 524 5Z4 5L Full-wave rect
BZYGT | —mweee | meeee- 5Z4G6T/G 5L Full-wave rect
EL=6C | =e==e= | emcee- 4B25 T-38R Full-wave gas rect
6A3 | meeee- 6A3 6A3 4D Triode power amplr
6A4/LA | memmme | memee- 6A4/LA 58 Pentode power amplr
6A6G | =e=e-- ———— 6A56 6T Triode power amplr
6A6 | emmee- 6A6 6A6 78 Twin triode amplr
6A7 | =em=e- 6A7 6A7 7C Pentagrid converter
6A8 | eeewme | meeeea 6A8 8A Pentagrid converter
6A8G VT-151 6A86G 6A8G 8A Pentagrid converter
6A8GT VT-151-B 6A8GT 6ABGT/G 8A Pentagrid converter
6AB5 | emmeme | eeeee- 6N5 6R Electron-ray tube
6AB7 VT1-176 6AB7 1853 8N H~-f pentode

1853/6AB7
6ACS6 | =wmem== | emmmea 6ACHG 6Q High-y triode amplr
6ACHGT | meeme= | eeme—- 6ACHGT 6Q High=u triode amplr
6AC7 ¥T=-112 6AC7 6AC7/1852 8N H-f pentode

1852
6AD6G | ====-- —————— 6AD6G 7AG Electron-ray tube
GAESGT | ~==w=e | ee-e-- 6AEBGT/G 60 Triode ampir
6AE6G | ==e==e | eeme-- 6AEEG 7AH Twin-plate triode
6AF66 PO re— 6AF6G 7AG Electron-ray tube
6AGS | =mwe-- 6AG5 6AGS 78D Pentode r-f ampir
6AG7 VT-247 6AG7 6AG7 8y Pentode amplr
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ALL TUBES| YT NUMBER JAN TYPE RMA & OTHER RASE VIEW] DESCRIPTION
6AKSE | ememe- 6AKS 731 780 Pentode variable-u
6AK6E | memeem | meeeee 6AK6 78K Pentode r-f amplr
6BYG | =emeea 684G 6B4G 5S Triode power amplr
685 | cememe | cecea- 6B5 6AS Direct-coupled power amplr
687 VT-68 6B7 6B7 70 Duo-diode pentode
688 v¥T-93 688 6B8 8E Duo-diode pentode
6B8G VT7-93-A 688G 6B8G 8E Duo-diode pentode
6C4 | eemeee 6CY 6CY 686G Triode ampir
6C5 VT7-65 6C5 6C5 6Q Triode detecr-ampir
6C56 VT=-65=-A | =e=wee- 6C5G 60 Triode detecr-amplr
6C56GT | ~=we-- 6C5G6T/6 6C5GT/G 6Q Triode detecr-amplr
606 | eemee- 6C6 6C6 6F Triple-grid amplr
6C86 VT-163 6C86G 6C86 8G Twin-triode
6D6 VT-69 6D6 6D6 6F R-f pentode remote cut-off
608G | mmmmme ]| emeea- 6086 8A Pentagrid converter
6ES VT-215 6E5 6ES 6R Electron-ray tube
6E6 | mmemee | emeae-o 6E6 78 Twin triode amplr
6E7 | mmemae | cmeee- 6E7 7H Triple-grid remote cut-off
6F6 | =mem-- 6F5 6F5 &M High- triode
6F6G | ~mm=m= | eemee- 6F5G 5M High-y triode
6F5GT | weme=- 6F5G6T 6F5GT/G M High=u triode
6F6 ¥YT7-66 6F6 6F6 78 Pentode power amplr
6F6G VT-66-A 6F6G 6666 78 Pentode power amplr
6F6GT m————— | eeee-- 6F6GT/G 73 Pentode power amplr
6F7 VT-70 6F7 6F7 7€ Triode pentode
6F86G YT7-99 6F86 6F8G 8G Twin triode
6G5 ¥T-98 6U5/665 6U5/6G5 AR . Electron-ray tube

6U5
6G6G VT-98-A 6G6G 6G6G 7S Pentode power amplr
6G7G | wemee= ]| eemeee- 667G 1 7N Duo-diode pentode
6H6 VT7-90 6H6 6H6 79 Duo-diode
6H6GT VT7-90-A 6H6GT/G 6H6GT/G 70 Duo-diode
645 VT-94 6J5 6J5 60 Triode detecr-amplir
645G VI=W-A | wccee- 6J56 6Q Triode detecr-amp!r
6J56T VT-94-D 6J5GT/G 6J5GT/G 6Q Triode detecr-amplr
606 | e===-- 646 6J6 78F Twin triode
647 VT-91 6J7 647 7R Pentode detecr-amplr
6J76 | =-me-- 6J76 6J7G 7R Pentode detecr-ampir
6J7GT VT-91-A 6J7GT 6J76T/6G 7R pentode detecr-amplr
6UBG | meemmm | meeeaa 6J86 8H Triode-heptode
6KEG | =ememe | amemea 6K56 5U High-u triode
6K5GT L B e 6K5GT/G 5U High-u triode
6K66 VT=152=-A | =c=c-- 6K6G 75 Pentode power amplr
6K6GT ¥T-152 6K6GT/G 6K6GT/G 75 Pentode power amplr
6K7 VT-86 6K7 6K7 7R R-f pentode remote cut-off
6K7G VT-86-A 6K76G 6K7G 7R R-f pentode remote cut-off
6K7GT VT-86-8 6K76T 6K7GT/G 7R R-f pentode remote cut-off
6K8 VT-167 6K8 6K8 8K Triode-hexode converter
6K86G VT-167=-A 6K8G oK&G 8K Triode-hexode converter
6K8GT | ==w=-- 6K8GT 6K8GT/G 8K Triode-hexode converter
6L5G ¥T-213-A 6L56 6L5G 6Q Triode detecr-amplr
6L6 VT-115 6L6 6L6 7AC Beam-power amplir
6L6G VT-115-A 6L6G 6L6G 7AC Beam~-power amplr
6L6GA | ==me-- 6L6GA | m=e-ee 7AC Beam-power amplr
6L6GX | memmee | eemeea 6L6GX 7AC Beam-power amplr
6L7 VT-87 | e==e-- 6L7 7T Pentagrid mixer
6L76 VT-87-A | ===--- 6L76G 77 Pentagrid mixer
6NE | memmee | eeea-- 6AB5/6NS 6R Electron-ray tube
6N6G | mmmeme | ememaa 6N6G 7AU Direct-coupled amplr
6N7 VT-9 6N7 6N7 88 Class 8 twin triode
6N7G | meweee | emewea 6N76G 8B Class B twin triode
6N7GT | ======- 6N7GT/G 6N7GT/G 8B Class B twin triode
6PBGT | mememem | mmeee- 6P5GT/G 6Q Triode amplr
6P76 | memmmm | mmmee- 6P76 v Triode-pentode
6066T | mmeeee | cmee-- 6Q6G6T 6Y Diode-triode
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REFERENCE DATA

ALL TUBES | VT NUMBER JAN TYPE RMA & OTHER BASE VIEW| DESCRIPTION
6Q7 VT-92 6Q7 607 7V fuo-diode triode
6Q76 ¥T7-92-A 6Q76 6076 7v Duo-diode triode
6Q76T | =====- 6Q76T 6Q76T/G 7V puo-diode triode
6R7 VT-88 6R7 6R7 7v Duo-diode triode
6R7G VT7-88-A 6R76G 6R7G 7¥ Duo-diode triode
6R76T VT7-88-8 6R7G6T 6R76GT/6 7v Duo-diode triode
6587 cmm——— c———— 637 7R Triple-grid remote cut-off
6876 | mem=ee | memee- 6S76 7R Triple-grid remote cut-off
6SA7 Spec.| VT-150 6SA7 6SA7 Spec. 8R Pentagrid converter
6SA76T VT=-150-A 6SA76T/G 6SA7GT 8CB Pentagrid converter
65C7 VT-105% 6SC7 65C7 8S Twin triode
6SC76T CETTTE 6SC76T 6SC76T 8s Twin triode
6SD7GT | ~ewee- 6SD76GT 78D7GT 8N Triple-grid semi-remote cut-off
65F5 —————— 6SF5 6SF5 6AB High=u triode
6SF5GT | m=we== 6SFBGT 6SF5GT 6AB High-u triode
6SF7 | ==swee- ————— 6SF7 7AZ Diode variable-u pentode
6S6G7 VT=211 6567 6SG7 88K Pentode semi-variable-u
6SG76T | =====- 6SG7GT 6SG76GT 88K Pentode semi-variable-u
6SH7 mm——— 6SH7 6SH7 88K H-f pentode amplr
6SH7GT | ==www- 6SH7GT 6SH7GT 88K H-f pentode amplr
6SH7L | we=ee- 6SH7L 6SH7L 88K H-f pentode amplr
65J7 ¥T-116 6547 6SJ7 8N Pentode detecr-ampir
6SJ7 spc | VT-116-B 6SJ7Y 6SJ7 spc 8N Pentode detecr-amplr
6SJ7GT VT=116-A 6SJ76T 6SJ76T/6 8N Pentode detecr-amplr
6SJ7Y ceceesn | eccaaa 6SJ7 spc 8N Pentode detecr-amplr
6SK7 VT-117 65K7 65K7 8N R-f pentode remote cut-off
6SK7GT YT-117-A 65K7GT/6 6SK76GT 8N R-f pentode remote cut-off
6SL76GT VT-229 6SL76T 6SL76GT 88D Twin triode
6SN7GT VT-231 6SN76T 6SN7GT 88D Twin triode
6507 ¥T-103 6SQ7 6507 80 Duo-diode triode
6SQ7G6T | =-===- 6SQ76T/6 6SQ76T 8Q Duo-diode triode
6SR7 ¥T7-233 6SR7 6SR7 80 Duo-diode triode
6SR76T | =====- 6SR7GT 6SR7GT 8¢ Duo-diode triode
6587 vVT-199 6557 6557 8N R-f pentode remote cut-off
65717 ¥T7-205 6877 6s1T7 8Q Duo-d tode triode
6SU7G6TY | -—wwe- 6SU7GTY 6SU7GTY 7CA Twin triode ampir
6T76 cmmmma | emeea- 6776 7v Duo-diode triode
6U5 vVT7-98 6U5/6G5 geg 6R Electron-ray tube
U
6U6GT | =mmme= | meeae- 6U6GT 7AC Beam-power amplr
6U76 | ~=m=-- —————— 6U76G 7R Triple-grid remote cut-off
6V6 YT-107 6V6 6V6 7AC Beam-power amplr
6V66 ¥T-107-8 6V66 6V66 7AC Beam-power amplr
6V6GT ¥T-107-A 6V66T/G 6V6GT/G 7AC Beam-power amplr
6Y76 | e-we-- —————— 6Y76 7v Duo-diode triode
6W56 VT-196 ————— 6W56G 6S Full-wave rect
6W76  |eemmmem | memeee 6W76 7R Triple-grid detecr-amplr
6X5 ¥T-126 6X5 6X5 6S Full-wave rect
6X56 VT-126-A 6X56 6X56 6S Fuil-wave rect
6X5G6T VT-126-8 6X56T/6 6X5G6T/G 6S Full-wave rect
6Y6C VT-168-A 6Y6G 6Y66 7AC Beam-power amplr
623 2 | eemme- 1y v 4G Half-wave rect
624 VT-84 84/674 8y 5D Full-vave reét
625 = | meme=e- cmmm—— 625 6K Full-wave rect
62Y56 | ====-- 62756 62Y56 6S Full=-wave rect
6276 2 |mm=eme | e 6276 88 Twin triode amplr
7A4 VT-i92 7A4 7A4% 5AC Triode detecr-amplr
7A5 | eeeee- 7A% 745 6AA Beam-power amplr
TA6 | =eee=- 746 7A6 7Ad Twin diode
7A7 —————— 7A7 7A7 8y Pentode remote cut-off
7A8 —emem- 7A8 7A8 8u Multigrid converter
78B4 ————— 784 784 5AC High=u triode
785 = |eeeme-- 785 785 6AE Pentode power amplr
786 P [— -- 786 8w Duo-diode triode
787 | eeeree 787 787 8y Pentode remote cut-off
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ALL TUGES | VT NUMBER | JAN TYPE RMA & OTHER BASE VIEW | DESCRIPTION
788 VT-208 ———— 788 8X Pentagrid converter
78P7 | mememe | eceea- 1813-P7 5BL Electromagnetic cathode-ray
7CP1 | === 7CP1I 1811=PI 6AZ Electromagnetic cathode-ray
7C4 VT-243 7C4/1203-A| 7Cu YAE U=-h-f diode
1203-A
726 | ==e-ee- 7C5 7C¢5 6AA Beam tetrode power amplr
76 | emeee- 7C6 7C6 8w Duo-diode triode
7C7 VT-193 7¢7 7C7 8y Pentode detecr-ampir
7E5 VT=241 7E5/1201 i201 8BN U-h-f triode
7E6 VT-188 7€6 7E6 8w Duo-diode triode
7E7 | eeememe | cemema 7E7 BAE Duo-diode triode
7F7 VT-189 7F7 7F7 8AC Twin triode
767 | eemmae | cmeeae 76771232 8V Triple-grid amplr
1232
7H7 VT-190 TH7 7H7 8y Triple-grid semi-variable-u
747 VT-i94 | —-ce-a 747 8AR Triode-hexode converter
7K7 | meeeme | emeeea 7K7 8BF Duo-diode high-u triode
7| eeeee- 77 7L7 8v Triple grid amplr
N7 | emee—- 7N7 N7 8AC Twin triode
707 | meeeee | semaea 707 8AL Pentagrid converter
TR7 | eemm=e | - ———— 7R7 8AE Duo-diode pentode
787 | eemee—- ————— 757 8BL Triode hexode converter
N7 | emeee- V7 ™7 8y Triple-grid amplr
W7 | eeeee- w7 1282 88J Triple-grid variable-u
Y4 | meeee- vy VALY 5AB Full-wave rect
724 YT-181 724 774 5AB Full-wave rect
9APY | emee-- —————— 1804-PY 6AL Electromagnetic cathode-ray
9CPY | wemmme | coceea 9CcPY YAF Electromagnetic cathode-ray
9GPl | eemeen | ccmmce | cemeee 58M Electromagnetic cathode-ray
9GP7 | mmmeee | wemae- 9GP7 5BM Electromagnetic cathode-ray
GHPI | ceccee | cecae- SHP| 58M Electromagnetic cathode-ray
10 VT-25 (1124 2l0Io 4D Tr liode power amplr
RK=-
10 spc VT-25-A VT=25-A 10 spc 4D Tr iode power ampir
5 [+ ) S e A 210 4D Triode power amplr
RK=10 | e=e=== 801=-A 10 4n Triode power ampir
801A/801
RK=1I = | ecmcee | cacaes RK=11 T-4BB Xmtg triode
WX=12 ¥VT1-7 | ==eee- WX~-12 4D Triode detecr~amplr
126 | m=eeaa 112A 112A 40 Triode detecr-amplr
1206 | =ecmee | ccceaa 12A5 7F Pentode power amplr
12A6 VT-134 12A6 12A6 7AC Beam power amplr
120667 | ce=eea 12A6GT 12A6GT 7AC Beam power ampir
12A7 | eemeee —————— 12A7 7K Diode pentode
12A86T - 12A86T 8A Pentagrid converter
12AH7GT VT-207 | 2AH7GT 12AH7GT 8BE Twin triode
12AP4 | memmme | ceemee 1803-P4 6AL Electromagnetic cathode-ray
12B7 | mmeeee | e 12B7/ 14A7 8v Triple-grid variable-u
14A7
1288GT | emmw=== | cmeeea 12B8GT 8T Triode-pentode
12CP4 mmmmme | emeema 12CPY YAF Electromagnetic cathode-ray
12¢8 VT-169 12C8 i2¢c8 8E Duo-diode pentode
12C8 spc | VT-i53 VT-153 12¢8 spc 8E buo-diode pentode
I12F56T | =eeemm | em- .- 12FB56T oM Triode amplr
12H6 VT-214 12H6 12H6 79 Duo-diode
1245 VT-135-A 1245 1245 60 Triode detecr-amplr
12J56GT VT-135 12d5G6T 124567 6Q Triode detecr-amplr
120767 | ==emee | eeeee- 12J76T 7R Pentode voltage amplr
12K76T | ~==mee | ccce-a 12K76T/6 7R Pentode remote cut-off
12K8 spc | VT-132 12K8Y 128 spc 8K Triode hexode converter
12K8GT —mm——— —————— 12K86T 8K Triode hexode converter
12L86T | ===w-- 12L8GT 12L86T 88U Twin power amplr pentode
12Q76T | =e=eee 12Q76T 12Q76T 7v Duo-diode triode
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ALL TUBES| VT NUMBER JAN TYPE RMA & OTHER| BASE VIEW(| DESCRIPTION
125A7 VT-161 123A7 125A7 8R Pentagrid converter
12SA7GT | -==-- 12SA7GT/G | |2SA7CT 8R Pentagrid converter
128C7 VT-268 125C7 12SC7 83 Twin triode
128F5 | e==e= ] eeeea 12SFS 3P High-x triode
128F8GT | ==m-= | ==ce= 123F5GT 8P High-u triode
128F7 | ==-=- I12SF7 128F7 7AZ Diode variable-y pentode
125G7 VT-209 12867 12567 88K Triple-grid variable-u
1286767 | ~=--- 128G76T 128G76T 88K Triple-grid variable-u
1 2SH7 VT-288 128H7 12SH7 38X Pentode h-f amplr
12SH7GT | ===-= 1 2SH7GT 12SH7GT 8Bk Pentode h-f amplr
12847 ¥T-162 12847 12847 8N Pentode detecr-amplr
128J76T | =-=== 128J7GT 12347GT 8N Pentode detecr-amplr
125K7 VT-131 125K7 125K7 8N Pentode variable-u
12SK7GT | ===-- 12SK7G6T/6 | 12SK76T &N Pentode variapnle-u
123L76T VT-289 12SL76T 125L7GT 8BD Twin triode
125K76T | ====- 12SN7CT 12SN74T 88D Twin triode
128¢7 VT-i04 125¢7 128Q7 80 Duo-diode triode
128Q7GT | ==-== 128Q7GT 128Q7GT 8Q Duo-diode triode
12SR7 VT-133 12S8R7 12SR7 8Q Duo~diode triode
125R76T | --=-- 125R7GT 12SR76GT 80 Duo~diode triode
1223 | eeee= ] emeee HZ-50 46 Half-wave rect
I4AF7 | === | =eeew XXD 8AC Twin triode
I4A7 | me=ee ] - 1287 8y Triple-grid variable-u
I4F7 | ==--- 14F7 14F7 8AC Twin triode
1407 T 14n7 14N7 8AC Twin triode
IS | eee-- I5E 8023 None U-h-f triode
I5R | ===-- I5R 8022 T-3¢C rialf-wave rect
RK=18 | ===== [ -e=-- RK-18 T-45B Xmtg triode
FG=17 | === | -m--- 967
19 | ==e-- 19 19 6C Twin triode amplr
RK=20A | ===e= | ===-- RK-20A T-5C Xmtg pentode
T-20 | ===== | ===-- T-20 30 Xmtg triode
T2-20 | ===== | ==--- TZ-20 30 Xmtg triode
KY=21 | eeeme | mmee- KY=21 Gas triode

R RK=21 | =me=e | emee- RK=21 $AB Half-wave rect
T2l | === | eeee- RK-4% T-68 Xmtg oeam power amplr
22 ¥T-26 22 22 4K Tetrode r-f amplr
RK-22 | -==-=- 3826 3823 T-4AG Full-wave rect
RK=23 « | ==c== | e=e-- RK-23 T-7C Xmtg pentode
HK=24 | =weee | eema- HK=24 T-4L Xmtg triode
24-A VT-28 24-A 24 5E Tetrode r-f amplr

24-A

HK-24-G VT-204 3C24 3C24 T-48C Xmtg triode
RK=24 | ===== | =ew-- RK-24 4o Triode amplr
HY=24 | ===== | ==e-- HY-24 T-4L Xmtg triode
HY-25 | === | - HY-25 T-4B8 Xmtg triode
RK=25 | ~weee ] eeees RK-25 T=-7C Xmtg pentode
RK=25-A | =ee=e | e-cea RK=-25-A T-7C Xmtg pentode
RK-25-B | ===== | ----- RK-25-8 T-7C Xmtg pentode
VT-25-A YT7-25-A ¥T-25-A 10 spc T-4L Xmtg triode
2506 | eem== | ee-e- 25A6 78 Pentode power amplr
25A66T | w-==c | mee-- 25A66GT /G 75 Pentode power amplr
25A7GT | ===e=- | ==--- 25A7GT/G 8F Diode pentode
25C66 | m=--- | =m=-- 25C86G 7AC deam-power amplr
25L6 VT-201 25L6 25L6 7AC deam~-power amplr
25L66 | -==m- fe--e- 25L6G 7AC deam-power amplr
25L6GT VT-201=C | 25L6GT/G 25L6GT /G 7AC deam-power amplr
258 | mmmem | meee- 185 &M Duo-diode triode
2515 | e==-- 2525 2525 6E Rect douoler
2526 | me=e= | mmeee 2526 7Q Rect doupler
LG | mmm== | e 25266 70 Rect douoler
252667 | ==e== | mm=e- 2526GT /G 70 Rect doupler
260 | mmme- | mem-- 26 4D Triode anmplr
27 | memeem | == 27 SA Triode anplr
RK=28A | ----- 2807 2807 T-5¢C Xmtg pentode
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ALL TUBES | VT NUMBER | JAN TYPE RMA & OTHER| BASE VIEw | DESCRIPTION

30 vT-27 30 30 40 Triode amplr

30 spc VT1-67 VT-67 30 spc 4D Triode amplir

HY-30-Z | —meme | emee- HY-30-Z T-4BE Xmtg triode

RK-30 | —m-mc  feeee- RK-30 T-48C Xmtg triode

31 VT-31 31 31 4D Triode power amplr

HY=31=Z | =c=e= | =mmee- NU=31-2 T-4D Xmtg twin triode

RK-31 | ==ee= | mw==- RK-31 30 Xmtg triode

32 VT-44 32 32 4K Tetrode r-f amplr

33 ¥71-33 33 33 5K Pentode power amplr

RK-33 | ===~ 2C2i 2C21 78H Twin triode
1642

34 VT-54 34 34 M Pentode variable-u

RK-34 VT-224 | === 2034 T-70C Xmtg twin triode

35 vT-35 35 35/51 5E Tetrode variable-u

3545 | w=m-- 35A5 35A5 6AA Beam power amplr

35L6GT | ==--= 35L6GT 35L6G6T/G 7AC Beam power amplr

3BT | - 35T 357 30 Xmtg triode

3BT6G | emwe=m | mmea- 357G T-4BC Xmtg triode

RK=35 | ==wwe | e~e=- RK-35 T-48C Xmtg triode

UK=35 | ====e | =e=ee UK-3% 30 Xmtg triode

3523 | =m=m= | meee- 3523 [ 74 Half -wave rect

S4BT | memmee | wmmea 35Z4GT S5AA Half-wave rect

35256T | =e==- 3525GT/6 3525GT 6AD Half -wave rect

352667 | -==== | ====- 35266GT 7Q Rect voltage doubler

36 VT-36 36 36 5E Tetrode detecr-amplr

RK=36 | ===-= | ==e- RK-36 T-48C Xmtg triode

37 ¥7-37 37 37 5A Triode detecr-amplir

RK=37 | ====- ———— RK=-37 T-4iC Xmtg triode

38 VT-38 38 38 5F Pentode power amplr

RK-38 | ~==e= | mweaa RK-38 T-48C Xmtg triode

39 YT-49 39/uy 39 5F Pentode variable-y
39/u4

RK-39 ¥T-100 807 807 SAW Xmtg beam-tetrode r-f ampir

WE-39-DYI | ¥VT=j42 | ~-=-= | e====

40 VT-40 40 4$0 40 Triode voltage amplr

40Z5 | memee | eeme- 452567 6AD Half-wave rect

HY=40 | === | =e=e- HY=40 30 Xmtg triode

HY-40-2 | === | ==m=- HY=40-Z 30 Xmtg triode

T=40 ————— | e T-40 30 Xmtg triode

TZH40 | —eeme ] e TZ-40 30 Xmtg triode

41 VT-48 (7] Wl 68 Pentode power amplr

RK-4| | =emem | cmee- RK=U | T-588 Tetrode power amplr

42 | ee——- L ¥ 42 68 Pentode power amplr

RK<4Z2 | mmeee | wmeee RK-42 40 Triode amplr

#3 | eem-- 43 43 68 Pentode power amplr

RK-43 | —==-=- ———— RK-43 ol Twin triode ampir

' VT-49 39/44 39/u4 5F Pentode variable-u
39

45 VT-45 45 45 L] Triode amplr

45 spc V7-52 38142 45 spc 4D Triode amplr

RK-45 | ecmee | ceeaa RK-45 T-7C Xmtg pentode

452567 | ~=eem | eemea 4525GT 6AD Half-wave rect
4025

46 V7-63 46 46 5C Dual grid power amplr

47 vT-47 47 47 58 Pentode amplr

RK-47 VT-154 8y 84 T-5D Xmtg beam tetrode
RK-47

RK-48-A | wceem ]| ceee- RK-48-A T-50 Xmtg beam tetrode -

49 | ememe ]| meme- 49 5C Dual-grid power ampir

RK-49 | =ecee | emaaa RK-49 T-68 Xmtg beam tetrode
T-21

50 VT-50 50 50 40 Triode amplr

S0L6GT | ===== S50L6GT 50L6GT 7AC Beam power amplr

50T | =eeee | eeeaa 50T T-48C Xmtg triode

HZ-50  § =m=ee | eeeee 1223 46 Half-wave rect
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ALL TUBES| VT NUMBER | JAN TYPE RMA & OTHER | BASE VIEW | DESCRIPTION

UR-5¢ | === UH-50 UH-50 T-4BC Xmtg triode

50Y6GT | m=e-= | e 50Y6GT 70 Full-wave rect

50276 | =e==== | eme—- 50276 8AN Voltage doubling rect

51 | =~=-- 35 35 5E Tetrode variable-u
35/51

HY<BlwZ | =<eee | =m-a- HY=5|-Z 30 Xmtg triode

RK=51 | ===ee | —maaa RK=51 30 Xmtg triode

RK-52 | ==eme | ceea- RK-52 30 Xmtg triode

53 | ===-- 53 53 78 Twin triode amplr

54 | meeme ] ama- 54

RK-54 | —mecm | —mee RK-54

55 = | escee | emea- 55 66 Duo-diode triode

T-55 ————— | =me-- T-55 30 Xmtg triode

56 ¥T1-56 56 56 5A Triode detecr-amplr

RK<b6 | =e=== | ==e-a RK=56 T-588 Xmtg tetrode

57 ¥YT-57 57 57 6F Pentode detecr-amplir

F3-57 | ===a- FG-57 FG-57 3z Thyratron-mercury

RK=57 | ===== | —ce-- RK-57 T-3AB Xmtg triode

58 VT7-58 58 58 6F Pentode variable-p

59 VT-59 59 59 7A Pentode power amplr

RK-59 | ----- — RK-59 T<4D Xmtg triode

HY-6Q | ===m= | emmea HY-60 T-5B8 Xmtg tetrode

RK=60 | ===== | emeae RK=-60 T=4AG Full-wave rect

HY-6 1 ¥T-100 807 RK-39 T-588B Xmtg beam power amplr

RK=62 | ==ee= | meea- RK-62 4D Gas triode

RK-63 | === | e RK-63 T-3AC Xmtg triode

HY-64 | ==eee | eeeea RK=64 T-5B8B Xmtg tetrode

RK<65 | =cw=u- 65 65 5E Xmtg tetrode

RK=66 | ===eme | ceeea RK-66 T-5C Xmtg pentode

HY=67 | emeee | ce--e HY-67 T-5DB Xmtg tetrode

30 spc VT-67 vVT-67 30 spc 4w Triode amplir

HY=68 | w-eec | ccea- HY-69 T-5D Xmtg tetrode

DT-70 ———— 2E22 T5-70 T-5C Pentode amplr osc

T8-70 | ==w-- 2E22 2E22 T-5C Pentode amplr osc

V=700 | ===== | cecaa v-70-D T-4B8 Xmtg triode

TOA7GT | =e=m= | meee- 70A7GT 8AB Diode-beam tetrode

70L76T | === | «eee- 70L76T 8AA Diode-beam tetrode

7IA | eeea- 71A 71A 4D Triode amplr

72R | —eeee 74 CE-72 4P Half-wave rect

CE-72 | =e=e= | weee- 72R 4P Half-wave rect

RKR-72 | ===== | =---- 72-R 4P Half-wave rect

75 VT-75 75 75 66 Duo-diode triode

HY=76 | emmee | e HY-75 T-8AC Xmtg triode

75T | —eee- 75TL 757 T-48C Xmtg triode

TW=78 | ==e-- ————— TW-75 T-4BC Xmtg triode

YR-75-30 | VT-260 OA3/YR-75 | VR-75-30 4S8 Voltage regulator

76 VT-76 76 76 5A Triode detecr ampir

77 vY-77 77 77 6F Triple-grid detecr

78 VT-78 78 78 6F Triple-grid variable-u

79 ———— 79 79 6H Twin triode amplr

8¢ ¥T-80 80 80 4C Full-wave rect

8l | eemea 8l 8l 4B Half-wave rect

82 | e=--- 82 82 4C Full-wave rect

83 V7-83 83 83 4c Ful l-wave rect

83v ———— 83y 83v [1% Full-wave rect

84 VT-84 84 /624 624 50 Full-wave rect

85 | eeee- 85 85 66 Duo-diode triode

89 vVT-89 89Y 89 6F Pentode power ampir

VR-90-30 | VT-i84 083/VR-90 | VR-90-30 4S8 Voltage regulator

100-R | ~=eua 100-R 100-R T-4AD Half -wave rect

100TH VT-218 100-TH 100-TH T-48C Xmtg triode

100-TS VT-127 60TL 100-TS T-4BC Xmtg triode

HF=100 | ==cee | ccea- 4022 T-48C Xmtg triode

101-D | ~eeme | caaaa 101-D T-4L Triode amplr

101<F | cccee | cmeea 101-F T-4L Triode amplr
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ALL TUBES | YT NUMBER JAN TYPE RMA & OTHER | BASE VIEW | DESCRIPT|ON
FG-105 | ====- FG-105 FG-105 T-5A Thyratron-mercury
YR-105-30] VT-200 0C3/VR=-105 | VR-105-30 4S8 Voltage regulator
112-A | ==-== 112-A 12-A 4D Triode detecr-amplr
HY=114=-B | VT-234 | 14-B HY=114-8 T-8AC Xmtg triode
HY=115 | m=ee= | ===-- RY=-1 15 5K Pentode voltage amplr
HI7L76T | =ceem | =eee- 117L/M7G6T 8A0 Rect-amplr
TIZM7GT | =ccce | =cc-- 1I7L7GT 8A0 Rect-amplr
— LIZN7GT | ===== | ====- FI7N7GT 8AV Rect-amplr
HI7P7GT | =emem | ==ma- 1I7P76T 8AV Rect-amplr
172Z6GT | ===== | ==w-a 1 1726GT 7Q Full-wave rect
C-f20 | ==--- 120 Z8-120 T-3AA Xmtg triode
3Czi
IB-120 | ===== | =m--- 3Cz2i T=-3AA Xmtg triode
C-120
HY=125 | ===== | =ce-- HY-125 5K Pentode power amplr
T=125 | meeem | === T-125 T-3AC Xmtg triode
128-A | ==c-- 128-A 128-A None R-f power amplr
F-128-A
HF-130 B HF =130 None Xmtg triode
HF =140 | =c=e= | escea HG- 140 None Xmtg triode
AB-150 | =e-mm ]| mmee- AB=150 None Xmtg triode
HF=150 | ===ce | -cca- HF-150 None Xmtg triode
TW=150 | ====e | =mee- TW-150 T-3AC Xmtg triode
YR-150-30| VT-139 O0D3/VYR-150 | VR-150-30 4sB Voltage regulator
150T | =meee | —meem 150T T-3AC Xmtg triode
GL-152 | ===== | ~=--- 1507 T-486 Xmtg triode
152TH | === 162TH GL-152 T-4B8G Xmtg triode
162-TL | «===- 152-TL 152-TL T-4BF Xmtg triode
VT-153 VT-153 VT-i53 12C8 spc 8E Duo-diode pentode
HK=154 | ==em=e | ==ce- HK=154 T-4BC Xmtg triode
— QGM=159 | ===e= | ~=--- 1005 5AQ Full wave hot/cold cathode rect
GL-163 | ===== | —---- GL-169 T-u86 Xmtg triode
HF=200 | ===== | ==w-- HF =200 T-3AC Xmtg triode
T-200 | === | =ee-- T-200 T-3AC Xmtg triode
203A ¥T-1 203A 303A T-3AA Xmtg triode
. HD=203-A | ===c= | emaw- HD-203-A T-3AB Xmtg triode
203-B | eme-e ]| em-a- 203-8 T-3AB Xmtg triode
203-H | meeee | emea-- 203-H T-3A8 Xmtg triode
203-2 | ememme | mema- ¢203-2 T=-3A8 Xmtg triode
204-A VT-22 204-A 204-A None Xmtg triode
205-B | emem= | ee--- 205-8 T-4L Xmtg triode
205-D | ----- ——— 205-D T-4L Xmtg triode
207 VT-34 207 F=307-A Xmtg triode
210-T | memee | e 210-T 4D Xmtg triode
21 VT-4-B ————— 211 T-3AA Xmtg triode
HD=-211 ———— | eeee- 21 1-H T-3AA Xmtg triode
211 spe VT-4-C 211 211 spc T-3AA Xmtg triode
211=-H | memea ———— HD=211 T=-3AA Amtg triode
212-E | ====-- 212-E 212-t T-2A Xmtg triode
38112
217-A | ====- 217-A 217-A T-3A Half-wave rect
217-C ]| === 217-C 217-C T-3A Half-wave rect
218 | =e==- 218 218 T-28 Half-wave rect
— 22i-A | —=--- 371 T-28 Half-wave rect
1-225 | mememe | emea- 2-225 T-4AD Half-wave rect
241-8 241-B T=-2A Xmtg tr iode
42-A | m=tee | mmme- 242-A T=3AA Xmtg triode
242-C | memmm | wmeea 242-C T=3AA Xmtg triode
250-TH vT-220 250-TH 250-TH T=3AC Xmtg tr iode
250-TL VT-130 250-TL 250-TL T-3AC Xmtg triode
252-A ——mee | emeaa 252-A 4D Xmtg triode
28 | emmem ] mema- HK=-254 T-3AC Xmtg triode
254-A | ~meem | meae- 254-A T-4C Xmtg tetrode
57 | e=e-- YE27 HK-257 58 Pentode power amplr
YE27
~ K |

600045 0—45——38
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ALL TUBES| VT NUMBER | JAN TYPE RMA & OTHER |BASE VIEW | DESCRIPTION
26IKA | me=e= | edmee- 26 A T-3AA Xmtg triode .
2748 | ----- 2748 2748 5T Full-wave rect v
276A | m==== | ewmaa 2768 6-AT Full-wave rect
282h6 | ----- 282A 2824 T-4C Xmtg ‘tetrode
2828 | --=-- 2828 2828 YAR Tetrode amplr
284D | emmem | emmm- 484D T-3AA Xmtg triode
293A | =eme= | - 293A 5G Twin triode
WF=300 | -=-=- ]| ce--- HF =300 T-3AC Xmtg triode
C-300
€-300 | =ceee | a-eee WF -300 T-3AC Xmtg triode
303A VT-i 203A 203A T-3AA Xmtg triode
3048 | we--- ———— 3ous T-48C Xmtg triode
304TH VT-254 304-TH 304-TH T-3AE Xmtg triode
304-TL VT-129 304-TL 304-TL T-4BF Xmtg triode
3054 | ~==-= | eeee- 305A T-4CE Xmtg triode
306A | ~e=-= | emee- 306A T-5CB Xmtg pentode
F=307 | === | = 207 None Xmtg triode
307A VT-228 307A 307A T-5C Xmtg pentode
K10 I BT B T 3 T=3AA Xmtg triode
31268 | mee-- 3124 312A T-6C Xmtg pentode
316A VT-191 316A 316A T-316 U=h-f triode
3428 | e} mmee- 3428 T-3AA Xmtg triode
350A VT=230 | ==eee | =eem-- S5AW Beam power tetrode
F-353-A VT-42-A 872A 872 T-28 Half-wave rect
353A
354 . | eeeee | eeaaa HK-354 T-3AC Xmtg triode
354A thru] ]| eee-- HK-354A thru|T-3AC Xmtg triode
354F 354F
371A VT-166 371 WE-371A T-28 Half-wave rect
221A
3718 | ----- 3718 3718 T-28 Half-wave rect
376A | ~emem | eeaa- 376A T-3AA Xmtg triode
3934 | ~---- 393A 393A T-3A6 Thyratron gas and mercury
394A ————— 394A 394A T-3AG Thyratron gas and mercury
 450-TH vT-108 450-TH 450-TH T-3AC Xmtg triode
$50-TL | ==-a- 4$50-TL 450-TL T=-3AC Xmtg triode
Y54 | emmem | e HK=454 -1 T-3A Xmtg triode
483 | mmem= ] ceeea 483 4D Triode power amplir
530 VT-122 | «ewe- wWL-530
5324, | ~=ee- 1832 1832 None Half-wave rect
GA-5
575A VT-187 | =ewa- 575A
578 VT-267 | =~=ew- 578
615 VT-235 615 HY-615 ap U-h-f xmtg triode
705A YT-255 705A 8021 T-2AC Half-wave rect
7138 | ==-=- 713A 713A 6BH U-h-f pentode sharp cut-off
717A VT-269 717A 717A 68J U-h-f pentode sharp cut-off
731 | e | meaea 6AKS 6BD Pentode amplr
750-TH | =e=a- 750-TH 750-TH T-4BC Xmtg triode
750-TL | «=c-- 750-TL 750-TL T-48C Xmtg triode
75 | =eeme | eaaaa 756 T-4B Xmtg triode
800 VT-64 800 800 T-48C Xmtg triode
801 ¥T-62 801A 80l T-48 Xmtg triode
801A
80IA | ce--- 80I1A 80IA T-4B Xmtg triode
802 | emeee | aa-a- 802 T-7C Xmtg pentode
803 ¥T-106 803 803 T-5C Xmtg pentode
804 | meeee ] eeeaa 804 T-5C Xmtg pentode
805 VT-143 805 805 T-3A8 Xmtg triode
806 | —=em= | eeea- 806 T-3AC Xmtg triode
807 ¥T-100 807 RK-39 T-588 Xmtg beam-power tetrode
HY-61
807A VT-100A 807 807A T-5BB Xmtg beam-power tetrode
808 ————— 808 808 T-48C Xmtg triode
809 | cemea 809 809 T-48B Xatg triode
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810 | ----- | emee- 810 T-3AC xmtg triode
8ii VT-217 8l 8l 30 Xmtg triode
8lz | ~e-=- 812 812 30 Xmtg triode
813 VT-14y 813 813 58A Xmtg tetrode
814 VT-154 514 RK=47 T-50 Xmtg tetrode
815 VT7-287 81y 815 T-8FA Xmtg twin beam tetrode
816 VT-216 816 816 4D Half-wave rect
825 | eemem | meeee 325 T-48 Xmtg tr iode
826 | «=--- 826 826 T-9A Xmtg triode
848 | mmmem | emee- 828 T-5C Xmtg pentode
829 ¥T-259 8298 829 T-98 Xmtg twin tetrode
829-A | wwme= | meeee 829A, 3E29 | T-9B Xmtg Push Pull Beam Power tetrode
830 | eme== | memee 830 T-4B Xmtg triode
830-B | meeme | emmae 930-8 T-48B Xmtg triode
832 VT-118 832 832 T-98 Xmtg dual-tetrode
832-A V7286 | ===-= 832-A T-98 Xmtg dual-tetrode
833-A | wewe- 833-A 833-A None Xmtg pentode
834 | emee= | meee- 834 T-4BC Xmtg triode
836 VT-236 836 836 T-4AD Half-wave rect
837 VT-io0i 837 837 68M Xmtg pentode
838 2 | mw=-- 838 838 T-38Z Triode amplr Class B
840 | mm==e | eeee- 840 5J Pentode r-f amplr
841 VT-51 84l 841 4D Xmtg triode
B41-A | mmmmm | =m=ee 841 -A 30 Xmtg triode
842 VT-72 842 842 4D Triode class A amplr
843 VT-73 843 843 5A Xmtg tr iode
845 VT-43 846 845 T-3B2 Xmtg triode
846 | == 846 846 None Xmtg triode
849 | -ee-- 849 849 T-3BC Xmtg triode
850 ¥T-60 850 | === T-38 Xmtg tetrode
851 VT-4i 851 85I T-48C Xmtg triode
852 | ee-e- 852 852 T-4BC Xmtg triode
857-B | ecee 857-8 857-8 None Half -wave rect
858 | eewa- 858 858 None Xmtq triode
860 YT-i7 860 860 T-4C3 Xmtg tetrode
861 VT-19 861 861 T-3Y Xmtg tr iode
862 | ee-e- 862 862 None Xmtg triode
864 VT-24 864 864 4D Triode amplr
865 VT-55 865 865 HAR Xmtg tetrode
866 VT-46 | ====- 966 (14 Ha lf -wave rect
866-A VT-46-A 866-A/866 | 966-A 4P Half-wave rect
866 Jr. | cecae | emmwa 2826 (14 Half wave rect
868 ]| ceee- 868 868 YAL Gas phototube
869-B | -eva- 869-8 869-B T-28 Half-wave rect
870-A | --ee- 870-A 870-A None Half-wave rect
871 | sam-- 871 871 T-4AD Half-wave rect
872 VI-42 | ====- 872 T-3A Half -wave rect
872-A VT-42-A 872-A 872-A T-3A Half-wave rect
874 | meee 874 874 4S Yoltage regulator
876 | —e-we 876 876 Mogul Current regulator
878 @ | —m-ee 878 878 T-4AD Half-wave rect
879 VT-119 2X2 2X2 T-4AD Half-wave rect
2X2 /879
880 | m-e-e ————— 880 T=3AJ Xmtg triode
884 VT-222 884 88y 6Q Gas triode
885 | eeem- 885 885 5A Gas triode
886 | wme-- 886 886 Mogut Current regulator
887 | eemme | mmee- 887 None Xmtq triode r-f power amplr
888 | e ] eeee- 888 None Xmtg triode r-f power amplr
889 0 | eeeee | meee- 289 T-3BY Xmtg triode
893 | emewe 893 893 None Xmtg triode
893-R | ~wmee | —eeee 893-R None Xmtg triode
898 2 Jeecmee ] eeeea 898 T-5CD Xmtq triode
802-Pf | --=-- 902-Pi 902-P! Fig A Electrostatic cathode ray
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904 2 | =m=e=} amee- Q04 Fig C Electrostatic cathode ray

905 | ===-- S5APY | 805-PY4 1 0A Electrostatic cathode ray

806-P1 | =~==-=- 3API 3API 78BN Electrostatic cathode ray
3AP/906-P|

906-P4 | ===-- | =me—- 3APY /906-P4 | 7BN Electrostatic cathode ray

907 | =e==e= | ==me- 907 Fig D Electrostatic cathode ray

908 | =mme- | == 908 7BN Electrostatic cathode ray

913 | =mme- | === 93 Fig A Electrostatic cathode ray

94 | mme—- 9y 9y Fig B Electrostatic cathode ray

917 | eemmm ]| mmeee 917 48D Photo tube

918 VT-246 918 88 YAL Gas photo tube

919 ERLT T e 919 YBE Photo tube

920 | ==--- 1C21 1C21 4y Gas triode

921 ————— 921 921 None Gas photo tube

922 | ememem | mmee- 922 None Photo tube

923 VT-252 923 923 4AL Gas photo tube

94 | emee= ] = 924 Screw Gas Photo tube

926 | =mem— | == 925 4BA Phototube

926 | =====- | me=-- 926 None Phot ot ube

927 | ====- 927 927 Gas phototube

929 | mew=e= | === 929 4BA Phototube

930-B | =w=e= | ===-- 830-B T-4BB Xmtg triode

931 | ===-- 931-A 931 1} =AA Phototube, multiplier-9 stage

938 2 | e==== | === 938 T-3AA Xmtg triode

95 ]| m=me= | - 951 YM Pentode r-f amplr

954 VT-120 954 954 688 U-h-f pentode detecr-amplr

955 VT-121 955 955 58C U=h-f triode detecr

956 VT7-238 956 956 588 U-h-f pentode variable-n

957 vT-237 957 957 58D U-h-f triode detecr-amplr

958 VT-2i2 ——— 958 58D U-h-f triode a-f amplr osc

958-A | ===-- 958-A 958-A 58D Acorn triode

99 | ===-- 959 959 FigE Pentode detecr-amplr

966 VT=U4f | ====- 866 T-4AD Half-wave rect

966-A VI-46-A | ===-- 866-A T-4AD Half-wave rect

967 @ | === ] === FG=17 Mercury-vapor triode

972-A VT-42-A 872-A 872-A T-3A Half-wave rect

975-A | ===== | mme-- 975-A T-3A Half-wave rect

99] | m==-- 991 991 Bayonet Yoltage regulator

1005 VT-195 1005 QGM-i59 5-AG Full-wave, hot/cold cathode rect

1006 VT-249 1006 1 006 4c Full-wave, hot/cold cathode rect

E~1148 VT-232 | ====- E-1148

1201 VT=24 7€5/1201 | 7ED 8BN U-h-f triode

1203-A VT-243 7C4 /1203-A] 7Ck YAE U-h-f diode

1221 | === | ==m=c 1221 6F Triple-grid amplr

HY=123[~2 | ===== | ====" HY=-1231-2 T-4D Xmtg triode

1223 | e==== | ===-- 1223 7R Pentode amplr

1231 | === | == 1231 8y Pentode amplr

1232 | mmem= | mm=e- 767 8y Triple-grid ampir

HY-1269 | ===== | ===-= HY=1269 T-5DB Xmtg tetrode

1282 | ===-- ™7 ™7 88J Triple-grid variable-ux

1291 VT-182 387/1291 |387 7A1 U-h-f twin triode

1294 VT-183 IRY /1294 IRY YAl U-h=-f diode

1299 VT-185 306/1299 |3D6 688 U-h-f tetrode

1500T | ===-- 15007 15007 T-4CA Xmtg triode

1602 | ===-= | ===-- 1602 T-4L Xmtg triode

1603 | =m==- | === 1603 6F Triple-grid amplr

608 | ===-- | === 1608 T-4L Xmtg triode

1609 | ===== | =m=-- 1609 58 Pentode amplr

1610 . | ===== | ====c 1610 T-5CA Xmtg tetrode

1612 | === | e 1612 77T Pentagr id converter

1613 ¥T-175 1613 1613 T-8CB Xmtg tetrode

1614 | === ] mmmme 1614 TAC Xmtg tetrode

1616 VT-266 1616 866-dJr . 48 Half-wave rect

1619 VT-i64 1619 1619 7AC Xmtg tetrode

-
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1620 | =e=== | =mee- 1620 7R Triple=grid detecr-amplr

1621 | ~e=e- ————— 1621 78 Pentode power amplr

1622 | ===-- ————— 1622 7AC Beam power ampir

1623 | === | -==-- 1623 30 Xmtg triode

1624 ¥T-165 1624 1624 T-5DC Xmtg tetrode

1625 YT-136 1625 1625 T-588 Xmtg tetrode

1626 ¥T-137 1626 1626 T-8AD Xmtg triode

1627 | === | ===-- 1627 T-3AC Xmtg triode

1629 ¥YT-i38 1629 1629 6RA Electron-ray

1630 VT-128 1630 A-5588 882 Orbital~Beam secondary
emission r-f amplr

1631 ]| ==ee= | ===e- 1631 7AC 8eam power amplr

1632 | ===== | e=eee 1632 7AC Beam power amplr

1633 | ===== | ==--- 1633 8BD Twin triode

1634 | =m=== | emeee 1634 8s Twin triode

1635 | ====- 1635 1635 8B Twin triode

1641 | mem-- 164l 1641 Full-wave rect

1642 | ==--- 2C21 2021 78H Twin triode

1644 | m=ee= | eeee- | 644 8sa Twin pentode

1801 | m==== | ===e- 1801 Fig F Electromagnetic cathode ray

1802-PI ————— 58P| 5BPI 1 OA Electrostatic cathode ray

1802-Py4 YT-111 58Py 58PY 10A Electrostatic cathode ray

1803-P4 | ===-- ————— 12APY 6AL Electromagnetic cathode ray

1 804 -PY ————— | eeee- 9APY 6AL Electromagnetic cathode ray

1805-P1 [ ===m= 5API 1805-PI 1 0A Electrostatic cathode ray

1805-P4 | —em=- SAPY 905 1 0A Electrostatic cathode ray

1806-P| ¥T-226 3EPI 3EPI ItA Electrostatic cathode ray

18l1=Pl | ==ee=e | eeea- 7CPI 6AZ Electromagnetic cathode ray

1812-P7 | ====-- ———— 5FP7 5BR Electromagnetic cathode ray

1813-P7 | ===w== | ====- 7BP7 58L Electromagnetic cathode ray

1851 | esmee | mmee- 1851 7R Pentode vidio amplr

1852 VT=112 6AC7 6AC7/1852 8N Pentode vidio amplr

1853 VT-176 6AB7 6AB7 8N Pentode vidio amplr

2000-T | ====- 2000-T 2000-T None Xmtg triode

2050 VT-245 2050 2050 8BA Gas tetrode

2051 vT-109 20514 2051 8BA Gas tetrode

2501=-A3 | === | ===-- 3AF | 78BN Electrostatic cathode-ray

A-5588 ¥T-128 | ====- 1650 88z Orbital-beam secondary emission
r-f amplr

61756-B | ~w=me | emeee 5R4GY 51 Full-wave rect

R=-6200 | ===== | ===-- 2021 70 Thyratron, gas tetrode

7184 VT1-227 | ===-- KR-71 84 680 Tetrode amplr

7193 | -=-=- 7193 2022 YAM U-h-f triode

8000 | -==== | -===- 8000 T-3AC Xmta triode

8001 ]| e==-- YE27 4E27 T-7C8 Xntg pentode

8003 | ===-- ———— 8003 T-3AB Xmtg triode

8005 | ====- 8005 8005 30 Xmtg triode

8012 vT7-228 8012 8012 None Xmtg triode

80I3A | ==w-- 8013A 80(3A T-4AD Half-wave rect

8014A cmmem | eeee- 80I4A

80I16 | ===-- 8016 8016 2L Half -wave rect

8020 | ====- 8020 8020 B

8021 VT-255 705A 8021 Half-wave rect

8022 2 | ====- 15R I 5R T-3C Half-wave rect

8025 | ====-- 8025 8025 3Y U-h-f triode

9001 | ==e-- 9001 9001 78D Triple-grid detecr-amplr

9002 YT-202 9002 9002 7AW Triode-detecr-amplr-osc

9003 ¥T-203 9003 9003 78D Triple-grid variable-u

9004 | mmmm | meee- 9004 4BJ U-h-f diode

9005 | w==== | === $005 586 U-h-f diode

9006 | ===~ 9006 9006 6BH Diode rect

38IIIA | ====- 38IIIA | ===e= T-3AA Xmtg triode

38II12A | ===== | =e=e- 212E T-2A Special Xmtg triode

38142 ¥T-52 38142 45 spc 4D Triode power amplr

38674 c———— 38674 ————— T-3BR Full-wave rect
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VACUUM-TUBE CROSS-REFERENCE GUIDE — SIGNAL CORPS TYPE TO COMMERCIAL TYPE

VT NO. COMM'L NO. | VT NO. COMM'L NO. VT NO. COMM'L NO. | VT NO. COMM'L NO.
VT-1 203A | VT-78 78 VT-129 304-TL | ¥T-198-A 666G
VT-4-B 211 | VT-80 80 VT-130 250-TL | vT-199 6587
VT=4-C 211 spe | VT-83 83 VT-131 125K7 | VT-200 VR-105-30
VT-5 WE-215-A | VT-84 8u /624 VT-132* 12k8 | VT-20!t 25L6
VT-6 2124 | VT-86 6K7 VT-133 125R7 | VT-201-C 25L66T
VT-7 WX-12 | VT-86-A 6K76 YT-134 12A6 | VT=202 9002
VT-17 860 | VT-86-8 6K76GT VT-135 12J56T | VT-203 9003
VT-19 861 VT-87 6L7 VT-135=A 12J5 | VT-204 HK=24-G
VT-22 204A | VT-87-A 6L76 VT-136 1625 | VT-205 6ST?
VT-24 864 | VT-88 6R7 VT-137 1626 | ¥T-208-A 546
vT-25 10 | VT-88-A 6R76 VT-138 1629 | VT-207 12AH7GT
VT-25-A 10 spc | VT-88-8 6R7GT VT-139 VR-150-30 | VT-208 788
VT-26 22 | VT-89 89 VT-142 WE-39-DYI ¥T-209 12867
VT-27 30 | VT-90 6H6 VT-143 805 | VT-210 184
VT-28 24A | VT=90-A 6H6GT VI-iyy 813 VT-211 6567
vT-29 27 | vT-9i 6J7 VT-145 523 | VT-212 958
VT-30 OIA | VT-9i-A 6J76T VT-146 INSGT | VT-213-A 6L56
VT-34 31 VT-92 6Q7 VT-147 1A76T | VT-214 1246
VT-33 33 | vT-92-A 6076 VT-148 1D8GT VT-215 6E5
¥T-34 207 | VT-93 688 VT-149 3A8GT VT-216 816
VT-35 35/51 VT-93-A 6886 VT-150 6SA7 | VT-217 81t
VT-36 36 | VT-94 6J5 VT-150-A 6SA76T | vT-219 8007
VT1-37 37 | VT-94-A 6J56 VT-151 6A8G | vT-218 100TH
VT-38 38 | ¥YT-94-B 6J5 spc sel, VT-161-8 6A8CT | VT-220 250-TH
vT-39 UV-869 | VT-94-C  6J5G spc sel. VT-152 6K6GT | VT-221 3Q56T
VT-39-A 869-A VT-94-D 6J5GT VT-152-A 6K6C | vT-222 884
VT-40 40 | ¥T-95 2A3 VT-153 128 spc | VT-223 IH56T
VT4 851 VT-96 N7 VT-154 8i4 | VT-224 RK=-34
VT-42 872 VT-97 SWY VT-161 12SA7 | VT-225 3074
VT-42-A 8724 | VT-98 6U5/665 VT-162 12847 | vT-226 3EP1/1806-PI
YT-43 845 | YT-98-A 6G56 VT-163 6C8G | VR-227 KR-718Y4
VT-4y 32 | vT7-99 6F 85 VT-164 1619 | ¥YT-228 8012
VT-45 45 ¥T-100 . 807 VT-165 1624 | VT-228 6SL76T
VT-46 866 VT-100-A 807 mod ¥T-166 WE-371-A | VT-230 WE-350-A
VT-46-A 866-A/866 | VT-10| 837 VT-187 6Kk | VT-231 63N7GT
VT-u47 47 | VT-103 6507 VT-167-A 6K86 | VT-232 E-1148
VT-48 41 YT-104 128Q7 VT-168-A 6Y6G | VT-233 6SR7
VT-49 39/44 | VT-105 65C7 VT-170 1ESGP | vT-234 HY-114-B
VT-50 50, 585, 586 | VT-106 803 VT-171 IRS | VT-235 HY-615
VT-51 841 VT-107 6Y6 VT=171-A IRS ok | VT-236 836
VT-52 45 spc | ¥T-107-A 6V6GT VT-172 185 | v7-237 957
VT-53 use VT-42-A | vT-107-8 6V66 VT-173 ITY | vT-238 956
VT-54 34 | vT-108 540-TH VT-174 3S4 | VT-239 ILE3
VT-55 865 | VT-109 2051 VT-175 1613 | vT-240 WE-710-A
VT-56 56 | VT-111 1802-PY4 VT-176 6AB7/1853 | VT-241 7E5/1201
VT-57 57 VT=112 6AC7/1852 VT-177 ILHY | YT-2u43 7C4/1203-A
¥T-58 58 | VT-1ly 5Ty VT-178 ILC6 | VT-2uy 5U4G
VT-60 850 | VT-115 6L6 VT-179 ILNS | VT-2u5 2050
VT-62 80IA, 80I | vT-115-A 6LG7 VT-180 3LFY | VT-2u46 9l8
VT-63 46 | VT-t16 6547 VT-181 724 | VT-247 BAG7
VT-64 800 | VT-it6-A 6SJ76T VT-182 3B7/1291 | VT-248 1808-P1
VT-65 6C5 [ VT-116-B 6SJ7 spc VT-183 IRY/I294 | VT-2u8 Ck-1006
VT-65-A 6C56 | VT-117 65K7 VT-184 VR-90-30 | VT-252 923
VT-66 6F6 | VT-117-A 6SK7GT VT-185 301/1299 | VT-254 304-TH
VT-66-A 6F6G | VT-118 832 VT-187 576-A | VT-255 705A
VT-67* 30 spe | VT-119 2X2/879 VT-188 766 | VT-259 829
VT-68 6B7 | ¥T-120 954 VT-189 7F7 | VT-260 VR~75-30
VT-69 606 | VT-j21 955 vT-190 7H? | VT-264 304
VT-70 6F7 | VT-124 1ASGT VT-191 316-A | yT-266 1816
VT-72 842 | VT-125 1C56T VT-192 7A4 | VY-267 578
VT1-73 843 | vT-126 6X5 VT-193 7¢7 | vT-268 125C7
VT-74 524 | VT-126-A 6X56 VT-194 7d7 | VT-269 WE~717-A
VT-75 75 | v1-126-8 6X5GT VT-195 CK-1005 | VT-286 8324
VT-76 76 | VT-127 100-TS VT-196 6WSG | YT-287 815
VT-77 77 | VT-128 1630 (A5588) VT-197-A 5Y3GT/G | VT~288 128H7

vT-289 125L767

[
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VACUUM-TUBE BASE DIAGRAMS (cont)
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Tabulation of Common Radio Symbols

REFERENCE DATA

Device

Switch, Double
Pole, Double
Throw

Selector Switch
(typical)

Switch, Power

Relay (typical con-
tact arrangement)

Jacks

Plug, Microphone,
Headset or Speaker

—f+SLEEVE

Plug for power
outlet

Power Receptacle
or Outlet

Connector,
Polarized,
Male

Connector,
Polarized,
Female

Connector,
Twistlock,
Female

Connector,
Polarized, 2-Wire,
Male

Device Symbol Device
Connector,
Male Envelope or Shell
(typical)

Connector,
Female Envel?pe, Gas
; Filled
(typical)

Beam Tetrode
Vacuvum Tube

Vacuum Tube,

Headset Voltage Regulator

Vacuum Tube,

Loud Speaker L Triode, Loctal Base

Microphone

Vacuum Tube,
Triode, Octal Base

Catho.de: Vibrator
Thermionic
Cathode, Crystal

Cold Discharge

Filament Oxide Rectifier

Grid

Plate or Anode
Beam Forming
Electrodes )

Lamp or Pilot Light

Voltmeter
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—4

Device

Coil or Inductor,
Tapped

Device Symbol Device
Conductor or Wire Cable, Shielded

Coil or Inductor,
Iron Core

Resistor, Fixed

Coil or Inductor,
Powdered
Iron Core

Ground Resistor, Variable

Crossed wires — + )
top, connection;
bottom, no con-

nection +

Transformer,
Powdered
fron Core

Antenna Capacitor, Fixed

Transformer,
Air Core

. Capacitor, Fixed,
Counterpoise Shielded

Transformer,
Variable Coupling,
moving coil shown

Antennaq, Loop c\z’,?;gg'

Capacitor,

;] . Transformer,
Terminals l l Variable, moving Iron: Core
‘ plates shown
- Capacitor, Transformer,
Shielding . Variable, Shielded Air Core, Tuned

......

. . 000 Capacitors, Inductors,
Wire, Shielded R Voriable, Ganged Link Coupled
Capacitor, K
Wire, Twisted Pair Dual Section ey

Cable, Cooxial Switch, Single Pole

Double Throw

Coil or Inductor

Coil or Inductor,
Variable

Wire in cable Switch, Rotary

Symbol
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Device Device Symbol Device Symbol

Galvanometer Milliammeter Unit Section Detail

[ |  Panel

Ammeter Casing, Unshielded I |

METRIC PREFIXES

1
m 1,000,000 ‘one-millionth micro-
1
m 1,000 one-thousandth milli-
1
c 100 one-hundredth centi-
k 1,000 ’ one thousand kilo-
M 1,000,000 one million mega-

MULTIPLES AND SUB-MULTIPLES

= 1,000,000 microamperes

= 1,000 milliamperes

= 0.000,001 megacycle

= 0.001 kilocycle

= 1,000,000,000,000 micromicro-
farads

= 1,000,000 microfarads

1,000 millifarads

Henry ........... .. = 1,000,000 microhenrys
Henry ........... = 1,000 millihenrys
KiloCyCle ..o iaiee e eea e e e naaan = 1,000 cycles

Kilovolt 1,000 volts

Kilowatt 1,000 watts
Megacycle 1,000,000 cycles
Megohm = 1,000,000 ohms

Mho ... 1,000,000 micromhos
M0  oosunusnassoomss semmsmsssms e SR s 4 1,000 millimhos
Microampere = 0.000,001 ampere
Microfarad = 0.000,001 farad
Microhenry = 0.000,001 henry
Micromho ....... = 0.000,001 mho
MiCro-0hm ...o..coeeciiiiiieccic e 0.000,001 ohm
Microvolt ..-..... S Bmmimanmmm e s a - 0.000,001 volt
MICTOWARIE 50050« sosmmasasnmimnng seses susasmes 1 is 0.000,001 watt

= 0.000,000,000,001 farad
= 0.000,000,000,001 ohm
= 0.001 ampere

= 0.001 henry

= 0.001 mho

= 0.001 ochm

= 0.001 volt

= 0.001 watt

= 1,000,000 microvolts
= 1,000 millivolts

= 1,000,000 microwatts
= 1,000 milliwatts

= 0.001 kilowatt




REFERENCE DATA
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SPECIAL ABBREVIATIONS

Alternating current ---c-ceoecen-- A-C
AMpere  —-cee e mmeccmmme— oo AMP
Amplifier . cememaeeeae AMPLR
Antenna ----c-cecmccccmercanoann ANT
Auvdlo frequency -------emecoon--- A-F
Automatic ----=-ecemememcemmeaee- AUTO
Automatic volume control ----cew-- AVC
Battery oe----mmcmcmmcecccccanoa- BATT
Black =ecccmemcrmmccccccicommennen BLK
Blue ~--m--me-ecccmmcmcmmnacoee BLY
Brown ---eceecmecmcccmcmeaconocnao- BRN
Capacitor ~---e-eccccmcccmcoanaa- c
Center tap ------cm----cemmcenee- cT
Choke coil {reactor) ----mmececca- cH
COil emermmmmmmmmecccmcmmeeem—- L
Continuous wave =—--=e-e-—ceccoom- C-W
Crystal —coemmmcmcmmem e XTAL
Cycles (per second) =---~--mcmee-- ~
Detector — -=---smmmmmmmmeea e DETECR
Direct current ----------eweeoono p-C :
Electrical (electrolytic) -------- ELECT
Filament --c-mecmmemmmcccoccoamo- FIL
Frequency modulation =---------e-- -M
Fuse Fu (F) (FS)
Green GRN
Ground GND
Gray GRY
Henry (henries) -----emececoccomen h
High voltage ---ce-ce--mmccmcoo-- HeV
Inductance (cotl) ~ccemcccacaccan- L
Intermed iate frequency ---------- 1-F
Jack cemmecmmcccccecmcencmmsooone J
Kilocycles (1000 cycles) -------- kc
Kilovolt (1000 volts) -------eeo- Kv
Kilowatt (1000 watts) ----------- kw
Lamp -=----c-escmermomemooseooo- tm
Loudspeaker ~---cemmcceoc—cca---- SPKR
Low voltage ---------oc-accmcono- L-¥
Manual --ccmmmmmecmccmemmeaooees MAN
Master oscillator -------ccoce-a- MO
Megacycles (1,000,000 cycles) --- mc
Megohm (1,000,000 ohms) --c-c---- me?
Meter e-em-eceecmccccemmcemccoaces M (M,
My, etc.)

Microampere 5175%%?553; ------------ ua

( farad ) uf or

Microfarad (77000,000) ------="""=" MF

. . farad wuuf or
Micromicrofarad &TWW; MME
Microphone --c-o-meeemcemeccmcnaoa- MIC
Microvolt s X volt ; .............. uv
Milliampere E%?%%%E; ............... ma

h

MilIihenry»{T%%%§; ................ mh
TIRITTICN (o | ———— -
Modulator -----mceccccermamcnmncroen" MOD
Ohm -----eceecmcmmccecrer e Q
Orange ------e--eesmmoocsmoocoooooo- ORG
Oscillator ----weeoromecoocoooonmo- 0S¢
Plug =---e--eercccccccemmmrmce e Pl
Power ------cesemmccecccccncccaena- PWR
3 O — PLT
Radio frequency -e-rmc-cemccccrcaa- R-F
Reactor (reactance) -e-cc-ccccmcna- REACT
Receiver =----eccmcccccecciccaao RCVR
Rectifier —ceecmmmcecccvcmmoccecoacos RECT
Relay —--eemcccmcccccmccccccen- Ry
Resistor --e-cccrccccrmcmcm e
Socket ----ccccccmmcencvmeoncencan- So
Speaker or loudspeaker ----------e- SPKR
Starting turn eccmeecmcnmccccocnnaa ST
SWitCh <---ccmcmmmeccmrecmcne e Sw
Terminal strip e--ccommceccccmeaa—- T$
Tracer ----e-ecomcc-cceommoamcannon TR
Transformer --cc-cemcecceccecncnocc= T
Transmitter ccco-cvmemcmcceccmaaaa- LTR
Transmitting -~-c--cmmcmcammea——o- XMTG
Vacuum tube w--cccceccccmmmccacenae vt, VT
Vibrator --cemmcmmmmcccommccacae VB
Volt --c-cccmccccrcccrcccccmcrcee e v
Watt ---cccemcmemrcnrrcccneen e w
White -cecececcacacn-a- i WHT
YelloW —coccmcmmmcccmcmccccccveeen YEL
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