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DESTRUCTION NOTICE

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

WHEN—When ordered by your commander.
HOW — 1. Smash—Use sledges, axes, handaxes, pickaxes, hammers,

crowbars, heavy tools.

2. Cut—Use axes, handaxes, machetes.

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

4. Explosives—Use firearms, grenades, TNT.

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

USE ANYTHING IMMEDIATELY AVAILABLE FOR DE-
STRUCTION OF THIS EQUIPMENT.

WHAT—1. Smash—Meters, controls, panels.
2. Cut—Cables and all wiring,
3. Burn—Resistors, capacitors, all technical manuals, instruction
books, tube charts.
4. Bury or scatter—Any or all of the above pieces after destroy-
ing their usefulness.

D ESTR OY E VER Y TH I N G

SAFETY NOTICE

WHEN THIS EQUIPMENT IS USED IN CONNECTION WITH
HIGH VOLTAGES WHICH ARE DANGEROUS TO LIFE, OPERAT-
ING PERSONNEL MUST EXERCISE EXTREME CARE. SAFETY
REGULATIONS AND CAUTION NOTICES WHICH APPEAR
THROUGHOUT THIS MANUAL MUST BE OBSERVED AT ALL
TIMES. MAKE TESTS EXACTLY AS DIRECTED. PERSONNEL
NOT FAMILIAR WITH THE SERVICING OF HIGH-VOLTAGE
CIRCUITS SHOULD NEVER MAKE TESTS INVOLVING SUCH
CIRCUITS.
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T™M 11-303
Pars. 1-3

This manual supersedes War Department Training Circular 69,
19 May 1943

SECTION I
DESCRIPTION

1. PURPOSE. Test Sets I-56-C, 1-56-D, I-566H and 1-56 ], referred to
in this text as Test Set-I-56-(*), are electrical instruments designed for the
maintenance and repair of radio equipment. The purpose of this manual
is to acquaint the repairman with the construction, use, and operation of
the test set. Care must be exercised when handling the set since it con-
sists of delicate electrical equipment. In the hands of the repairman who
understands radio circuits and tubes, the test set affords a rapid and
accurate means of locating trouble. The test set is used to analyze radio
troubles; to test vacuum tubes and pilot lamps; to measure voltage, cur-
rent, resistance, and audio-output voltage; and to make capacity and
free-point measurements.

2. GENERAL. Test Set I-56-(*) consists of a combination tester, a volt-
ohm tester, an output meter, accessories, and a steel carrying case (fig. 1).
Model numbers of the components differ since Test Sets I-56-C and 1-56-]
were made by one manufacturer and Test Sets I-56-D and I-56-H by
another. Test Sets I-56-C and I-56-] are practically identical. Test Sets
I-56-D and I-56-H are identical. Differences are specifically explained in
the text.

3. MODEL 104 COMBINATION TESTER, GENERAL. The model
104 combination tester is used for testing tubes and making measurements
of a-c output, a-c and d-c voltages, direct current, resistance, and capaci-
tance. It can also be used as a free-point tester to make voltage and current
measurements at tube socket terminals of radio equipment while the power
supply of the equipment is turned on. Basically, the combination tester
consists of a highly-accurate 100-microampere meter which is connected
ihto the correct test circuits by switches and jacks on the panel. The
combination tester operates on 105- to 130-volt, 60-cycle alternating cur-

1
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T™ 11-303

Description Pars. 4-5

c. A push-button switch, marked LINE CHECK, will connect the

meter so that it can be used for checking and adjusting the a-c voltage input
to the combination tester.

d. ‘A loose-leaf card-type tube chart, mounted on the upper-right corner
of the tester panel, lists the switch settings for Signal Corps and commercial
tubes. Index tabs aid in locating the correct card.

¢. Nine single-pole 4-position slide switches, mounted below the tube
chart, connect the circuits for various tests. The switches are set as
directed in the tube chart. Guxde lines are drawn from the tube chart
to each switch.

f. Control A, also marked LINE CONTROL, located at the lower left
of the panel, is used to adjust the a-c voltage supplied to the circuits
within the tester.

g. Control B selects the correct circuit for the test being made or for
the tube being tested.

h. Control C, also marked OHMS ADJUST, provides the correct
load for the tube under test and is used in making zero adjustments on
the ohmmeter.

i. Control D selects the correct filament voltage for the tube under test
and serves as range selector when the unit is used as a volt-ohm-milli-
ammeter.

5. MODEL 104 COMBINATION TESTER AS A VOLT-OHM-MILLI-
AMMETER. The combination tester can be used as an a-c or d -¢ volt-
meter, a d-c milliammeter or an ohmmeter.

a. There are five d-c voltage ranges listed in a bracket marked DC
at the left of control D: 10V, 50V, 250V, 500V, and 1,000V. Each range
has a sensitivity of 10,000 ohms per volt, to permit connection to a fairly
high resistance circuit. All d-c voltages are read on the black D.C. scale
of the meter.

b. The five a-c voltage ranges, the same as the d~ ranges, listed in
the bracket marked AC at the right of control D, have a sensitivity of
2,000 ohms per volt. All a-c voltages are read on the red A.C. scale of
the meter.

c. The four d-c milliammeter ranges are: IMA, 10MA, SOMA and
250MA. No provisions were made for measuring alternating current, since
such measurements are rarely needed in radio maintenance work.

d. Four ohmmeter ranges permit accurate measurement of resistance
values ranging approximately from 0.1 ohm to 15 megohms in the following

steps: 0 to 500 ohms, 0 to 150,000 ohms, O to 1.5 megohms, and 0 to 15
megohms.
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T™M 11-303 Test Sets
Pars. 7-10 1-56-C,1-56-D, 1-56-H and I-56-]

combination tester. The four jacks at the lower left-hand corner of the
tester panel serve for capacity measurements when control B is set at
CAP. The = jack and the .IMFD jack are for capacitance ranges of
0.0014f to 0.1sf. The = jack and the IMFD jack are used for capacitance
ranges of 0.1uf to 1sf. The =% jack and the 10MFD jack are used for
capacitance ranges of 1uf to 10sf.

8. MODEL 104 COMBINATION TESTER AS AN AUDIO-FRE-
QUENCY OUTPUT METER. The a-c voltage ranges of the combina-
tion tester can be used for measurements of a-f output voltage. The a-c
voltage settings of switch D-provide five different a-f output ranges, all
of which will indicate a-f voltage on the a-c scale of the meter with enough
accuracy for practical radio purposes. Output measurements are made with
two OUTPUT jacks. A capacitor in series with the test leads keeps d-c
voltages from affecting meter readings when an output measurement is
being made in the plate circuit of a vacuum tube.

9. MODEL 1183-SC COMBINATION TESTER. The model 1183-SC
combination tester, a component part of Test Sets I-56-C and I-56-], is
similar in use and appearance to the model 104 combination tester
described above. The model 1183-SC combination tester in Test Set
I-56-C differs from the model 1183-SC combination tester supplied with
Test Set 1-56-J. In this technical manual, model 1183-SC(J) indicates the
combination tester supplied with Test Set 1-56-J, and 1183-SC(C) desig-
nates the model 1183-SC combination tester in Test Set I-56-C. Both
models are provided with a separate line voltage meter built into the top
of the large indicating meter. The line voltage meter is used for checking
and adjusting a-c line voltage. Model 1183-SC(J) differs from model
1183-SC(C) in the following ways:

a. Control B marked CIRCUIT B, has 10 positions instead of 7. The
additional positions are used for capacitance measurements.

b. There are two jacks used for capacitance tests rather than four.
The additional positions on control B replace two jacks.

c. The free-point test jacks are marked and mounted differently. The
red jacks on model 1183-SC(C) correspond to the MA jacks on model
1183-SC(J), and the black jacks on model 1183-SC(C) carrespond to the
V jacks on model 1183-SC(J).

10. MODEL 102 VOLT-OHM TESTER. The model 102 volt-ohm
tester, a part of Test Sets I-56-D and I-56-H, is a compact pocket-size
tester which measures d-c voltage up to 1,800 volts and resistances up to
1 megohm.

6
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T™™ 11-303
Description Pars. 15-16

place for the technical manual. A pad on the inside of the cover holds the
two smaller instruments firmly in position when the test set is closed, and
protects the instruments from damage by rough handling. Two locks,
fitted with identical keys, are mounted on the front of the case.

16. COMPONENTS, WEIGHTS AND DIMENSIONS.
a. Test Sets 1-56-D and 1-56-H:

) ] Dimensions (in.) Weight
Quantity Article Height Width Depth  (Ib.)
1 Carrying case, steel, with six keys 23-9/16 8-7/8 6-3/4 17.50
1 Combination Tester, Model 104 15-1/2 17-1/2 5-1/2 17.25
1 Volt-Ohm Tester, Model 102 6-1/8 3 3-1/16 2.50
1 Output Meter, Model 103 6-1/8 3 3-1/16 1.75
1 Set of seven adapter plugs (1 each
of the following: 4-prong, 5-prong,
6-prong, small 7-prong, large
7-prong, octal and loctal for free-
point testing). 6-1/4 4 " 3/4 0.40
1 BN adapter — — — 0.40
3 Pair of test leads —_ —_ —_ —
2 Clips, slip-on, alligator — — — 0.30
1 Technical manual and/or
instruction book 9 5-7/8 1/4 0.60
Total 40.70
b. Test Sets I-56-C and 1-56-]:
1 Carrying case, steel, with six keys 23-5/8 9 7 16.70
1 Combination Tester, Model 1183-SC 15 8-5/8 5-5/8 15.70
1 Volt-Ohm Tester, Model 666-SC 57/8 3 3 1.60
1 Output Meter, Model 650-SC ‘577/8 3 3 1.60
1 Set of seven adapter plugs (1 each
of the following: 4-prong, 5-prong,
6-prong, small 7-prong, large
7-prong, octal and loctal for free.
point testing). 6-1/4 4 3/4 0.40
1 BN adapter — — — 0.40
3 Pair of test leads — —_ — —
2 Clips, slip-on, alligator — — — 0.30
1 Test lead for tube tests — — — —
1 Technical manual and/or
instruction book 9 5-7/8 1/4 0.60
Total 37.30
612081 O—44——-2
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Test Sets
1-56-C,1-.56-D, I-56-H and 1-56-]

T™ 11-303

Fig. 7
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™ 11-303
Pars. 17-18

SECTION 11
OPERATION

NOTE: The d-c voltage readings taken with the combination tester
will often be higher than the readings given in technical manuals
because the combination tester has a higher resistance (10,000 ohms
per volt) than the average meter. The readings given in technical
manuals are usually based upon 1,000-ohm-per-volt meters.

17. PRELIMINARY INSTRUCTIONS. Before handling any component
of Test Set I-56-(*) read the instructions covering its use carefully. The
components are delicate electrical instruments and must be handled with
care. Pay particular attention to all cautions; they are inserted to guide
the user and to protect the equipment. For instructions on general testing
procedure see paragraph 35.

CAUTION: After completing one type of measurement, or after test-
ing a tube, always reset all the controls to their off (or neutral)
positions as indicated below. The practice of restoring the controls
to neutral positions safeguards against damaging the instrument
caused by using it before the controls have been properly set. The
correct off (neutral) positions for the various combination tester
controls are as follows (fig. 2):

Control or switch Name Neutral position
A LINE CONTROL OFF
B Circuit switch Position 1
C OHMS ADJUST control @)
D Range selector switch OFF or D
E,F, G H, I J, K, L, M Slide switches Position 1

18. MODEL 104 COMBINATION TESTER AS A TUBE TESTER.
To use the model 104 combination tester as a tube tester proceed as
follows:

Google



TM 11-303 Test Sets
Par. 18 1-56-C, 1-56-D, I-56-H and I-56-]

a. Make sure that all controls are in their neutral positions (par. 17).

b. Plug the power cord of the tester into a suitable a-c power outlet
(105 to 125 volts).

c. Determine the type number of the tube to be tested by reference
to the card-type tube chart. The letters G, GT, or GT/G at the end of
a commercial tube number indicate the type and size of the glass envelope
used on the tube. These letters are to be disregarded when looking up a
tube on the tube chart. See paragraph 49 for additional tube testing data.

d. Set switch B at 1.
e. Set control C at the position specified in colump C in the tube chart.

f. Set control D at the filament voltage specified in column D in the
tube' chart.

g- Insert the tube in the correct socket on the tester panel. When in-
serting or removing a loctal tube from a socket, handle the tube as gently
as possible. Tube prongs pass through the glass seals and excessive force
will crack the glass. A slight sidewise pressure applied to the tube will
release the lock and permit easy removal of the tube from the socket.

h. If the tube has a top cap, insert the plug end of the tube-test lead
into the jack located between the meter and the 6-prong socket and attach
the rubber-covered clip to the top cap of the tube. The top cap can be
left in its jack and the clip end merely set aside while testing tubes without
top caps. The lead must be removed and placed in the test lead com-
partment before closing the cover of the tester.

i.  When testing acorn tubes, plug the BN adapter into the octal socket.
Then place the acorn tube in the adapter and attach the top-cap clip of
the tube-test lead to the clip on the side of the adapter. If the tube has a
top lead, push the adapter top-lead connector over it. The adapter top-
lead connector is attached to a lead coming out of the adapter (fig. 8).

j. Turn control A (LINE CONTROL) to the right, with the LINE
CHECK button depressed, until the pointer of the meter is directly over
the ADJUST LINE mark.

k. Referring to the tube chart, determine which is the first slide
switch (starting from E) designated with an asterisk (*), and set it at
the specified position. If the neon lamp glows, the filament of the tube
being tested has continuity. If the lamp does not light, the tube has an
open or burned-out filament.

. All tubes marked with a dagger (f) must be tested for “shorts™ as
described below. When these tubes are tested for short circuits using the

12
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T™ 11-303 Test Sets
Pars. 18-19 1-56-C,1-56-D, I-56-H and I-56-]

all others at position 1. If the tube has a heater-type cathode, the neon
lamp will indicate the amount of filament-cathode leakage. The brighter
the glow, the greater the leakage. No glow from the lamp indicates neg-
ligible leakage.

CAUTION: Omit steps m and n when testing 1.4-volt “peanut”
tubes with the combination tester in Test Set I-56-(*). Follow the
procedure given in subparagraph 1 above for these tubes.

n. Without changing the positions of the slide switches already set,
move each of the remaining switches from position 1 to position 2 to
position 1, while tapping the tube lightly, and observing the neon lamp.
A bright glow when any slide switch is in position 2 indicates that the
tube has shorted electrodes, and should be discarded. A short momentary
flash, occurring as a slide switch is being moved between positions 1
and 2, is normal, and does not indicate a short, since it is due to the charg-
ing of the capacitor in the lamp circuit.

o. If there are no shorted electrodes, proceed with the electron-emission
test. Set the remaining unset slide switches at the positions specified on
the tube chart. A dash (...) on the chart means that the slide switch
should be left at position 1, its neutral position.

p. Set control B at the position specified on the tube chart.

q.- Readjust Control A (LINE CONTROL) with the LINE CHECK
button depressed until the pointer of the meter is directly over the

ADJUST LINE mark.

r. Release the button and read the meter. If the meter registers in
the green sector, the tube is good; if in the red sector, the tube is defective
and should be discarded.

NOTE: Some tubes (with indirectly-heated cathodes) require heating
before they will give a correct reading. Allow these tubes at least 30
seconds to heat before reading.

s. If a second or third test is required, repeat the steps described in
subparagraphs d, e, I, m, n, o, p, and q above for each additional test.

t. Remove the tube, and return all controls to neutral positions.

19. MODEL 104 COMBINATION TESTER AS A PILOT LAMP
TESTER. To check a pilot lamp or other type of lamp with a miniature
base, set switch D to the correct voltage for the lamp. Hold the lamp in
the special socket located in the center of the 7-prong socket on the
tester panel. '

14
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T™ 11-303
Operation Pars. 20-21

20. MODEL 104 COMBINATION TESTER AS AN OHMMETER.

To use model 104 combination tester as an ohmmeter proceed as follows:

a. Make sure that all controls are in their off, or neutral positions.
b. Set Control B at V-O-MA.

c. Set Control D at the resistance range required for the measurement
to be made. When in doubt, start with a higher range to prevent
damage to the meter.

d. Plug the short probe of a red test lead into the red V-O-MA jack
at the bottom of the tester panel, and plug the short probe of a black test
lead into the black V-O-MA jack.

CAUTION: Before making ohmmeter measurements, make sure that
no voltages exist in the circuit under test. External voltages will burn
out the meter.

e. If the lowest ohmmeter range (500 ohms) is used, adjust the con-
trol OHMS ADJUST (knob C) with the long-handled test probes apart,
until the meter pointer is exactly at 0 on the HI OHMS scale (at the
extreme right on the ohmmeter scale). Then, shorting the test probes by
bringing their metal ends together should bring the pointer down to 0
at the left of the LO OHMS scale.

CAUTION: Never leave Control D at the 500-ohm position any
longer than necessary to get a reading, as a heavy drain is put on the
battery, shortening its life.

f. If one of the higher ranges (150M, 1.5MEG or 15MEG) is used,
adjust the OHMS ADJUST, Control C, with the test probes shorted, until
the meter pointer is exactly at 0 on the HI OHMS scale.

g- Hold the long-handled test probes on the terminals at which the
measurement is to be made. For clip-on connections, push the alligator
clips over the ends of the test probes. If using the free-point tester, plug
the probes into the correct black free-point tester jacks.

h. Read the meter indication on the correct scale for the range being
used.

21. MODEL 104 COMBINATION TESTER AS A VOLTMETER.
To use this instrument as a voltmeter proceed as follows:

a. Make sure that all controls are in their off, or neutral positions.

b. Set Control B at V-O-MA.
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Pars. 21-23 1-56-C,1-56-D, I-56-H and I-56-]

CAUTION: When in doubt as to voltage range to use, always start
with the highest range to prevent damage to the meter.

c. Be sure that Switch D is on the proper a-c or d-c range.

d. Plug the short probe of a red test lead into the red V-O-MA jack
on tester panel and plug the short probe of a black test lead into the black
V-O-MA jack.

e. When taking d-c readings, be sure to observe polarity. The red
probe must be connected to the positive terminal and the black probe
must be connected to the negative terminal of the circuit being tested.

CAUTION: Do not touch high-voltage terminals when making
measurements on radio equipment while the power is on. Any volt-
age over 300 volts (or less under certain conditions) is dangerous to
human life. Make connections only when the equipment is turned off.

f- Read the meter indication on the correct scale for the range being
used.

22. MODEL 104 COMBINATION TESTER AS A MILLIAMMETER.

To use the tester as a milliammeter it is necessary to:
a. Make sure that all controls are in their off, or neutral positions.

b. Set Control B at V-O-MA..

c. Set’Control D to the proper current range. When in doubt, start
with the highest range to prevent damage to the meter.

d. Plug the short probe of a red test lead into the red V-O-MA jack
on the tester panel and plug the short probe of a black lead into the black
V-O-MA jack.

e. Connect the probes to the circuit, being sure to observe polarity
(par. 21le).

CAUTION: For milliammeter measurements, the tester must always
be in series with the circuit. Never connect a milliammeter across a
voltage source or across a circuit, as any voltage over 100 millivolts
will burn out the meter.

f. Read the meter indication on the correct scale for the range being
used.

23. MODEL 104 COMBINATION TESTER AS AN AUDIO-FRE-
QUENCY OUTPUT METER. To use the tester as an audio-frequency
output meter:

16
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Operation Pars. 23-25

a. Make sure that all controls are in their neutral positions.
b. Set Control B at V-O-MA.
c. Set Control D at the 50V or 10V a-c voltage positions.

d. Plug a pair of test leads into the two OUTPUT jacks.

e. Connect the test leads to the radio set terminals at which the a-f
output is to be measured.

f. Turn on the radio set, and proceed with aligning adjustments while
watching the meter pointer. Change Control D to lower or higher voltage
ranges as required.

g. Read the a-f value on the a-c scale exactly as a-c voltages would
be read.

24. MODEL 104 COMBINATION TESTER — PREPARATION FOR
FREE-POINT (SOCKET ANALYZING) MEASUREMENTS. To use
the tester for free-point measurements:

a. Make sure that all controls are in neutral positions.
b. Set the nine slide switches (E through M) at position 4.

c. Remove the tube from the radio set socket at which measurements
are to be made and insert the tube in a corresponding socket on the panel
of the tester. If the tube has a top cap, remove the tube-test lead from
the test lead compartment, plug the prong end into the jack located between
the meter and the 6-prong socket, and attach the rubber-covered clip to
the top cap of the tube.

d. Select the adapter plug that corresponds to the base of the tube and
carefully place this plug on the adapter handle. Aligning slots insure
getting the adapter plug in the proper position, and a locking catch holds
it in position. To release the catch, press the metal button on the side
of the adapter handle. The adapter plugs are fragile and must be
handled with care.

e. Insert the assembled adapter unit into the empty socket of the
radio set, and push the top-cap clip for this socket, if it has one, over the
button at the end of the wire coming out of the adapter handle.

f. Determine the proper tube base diagram for the tube being measured,
using the chart in paragraph 47.

25. MODEL 104 COMBINATION TESTER — FREE-POINT VOLT-
AGE MEASUREMENTS. Free-point voltage measurements of the tube
under test are made as follows:

17
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Pars. 25-27 1-56-C.1-56-D, I-56-H and I-56-]

a. LINE CONTROL A must be in the OFF position.

b. Set Control B at V-O-MA.

c. Set Control C at 0.
d. Set Control D at the proper voltage range.
e. Set all slide switches at position 4.

f. Choose two long leads from the test lead compartment and insert
one into the red V-O-MA jack; the other into the black V-O-MA jack.

g- Insert the other ends of the leads into the correct black jacks. See
the tube base chart and the socket connection diagram in paragraph 47 to
determine the correct numbers and polarities for each measurement.

h. Read the meter indication on the correct scale for the range being
used.

i. For voltage to ground measurements, measure between one of the
black jacks and the chassis of the radio set, with the red (4) prod inserted
in the black jack for all plate, screen, and cathode measurements. The
black prod connects the chassis io the black V-O-MA jack.

26. MODEL 104 COMBINATION TESTER — FREE-POINT CUR-
RENT MEASUREMENTS. The current flowing in an electrode of a
tube is measured as follows: ‘

a. Set Control D to the proper milliampere range for the tests to be
made.

b. Using the red test lead, connect the red V-O-MA jack to the red
jack corresponding to the electrode being measured (fig. 9).

c. Connect the black V-O-MA jack to the black jack corresponding
to the tube base pin. Thus, if pin 5 of a particular tube is connected to
the plate, plate current would be measured by connnecting the red
V-O-MA jack to the red jack 5, and connecting the black V-O-MA jack
to the black jack 5. Insertion of the test prod in the red jack 5 auto-
matically opens the circuit between the red jack and its corresponding
black jack, placing the meter in series with the circuit.

27. MODEL 104 COMBINATION TESTER — FREE-POINT CON.-
TINUITY AND RESISTANCE MEASUREMENTS. Continuity and
resistance measurements between electrodes of a tube are made between
correspondingly numbered black jacks, the same as for voltage measure-
ments (See figure 37 for socket connection diagram). The radio set must
be turned off during these measurements.
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T™ 11-303
Operation Pars. 28-29

CAUTION: Do not attempt to measure electrolytic capacitors with
this tester. These instructions apply only to paper and mica capacitors.

f. Adjust Control A (LINE CONTROL) with the test button de-
pressed until the pointer of the meter is at the center ADJUST LINE.

g- Connect the test leads to the capacitor leads. To avoid an electrical
shock, do not touch these leads.

h. Read the meter indication on the 0-10 A.C. scale. Then refer to the
capacitor test graph (fig. 10) to determine the capacitance value corre-
sponding to the meter reading. The capacitance value chart lists approx-
imate readings for 60-cycle current.

NOTE: If the resulting capacitance value indicates that greater ac-
curacy is obtainable with a different capacitance range, repeat the
operations outlined in subparagraphs e, f and g, above, on the new
range.

i. Discharge the capacitor by shorting its terminals, when the test is
completed.

29. MODEL 1183-SC COMBINATION TESTER. The operation of
model 1183-SC combination tester is the same as the operation of the
model 104 combination tester except for the method of measuring cap-
acitance with the model 1183-SC(J)!. In model 1183-SC(J), the MA
free-point jacks correspond to the red jacks, and the V jacks correspond
to the black jacks on the model 104 and 1183-SC(C) combination testers.
Operation instructions in paragraphs 18 through 28 will, therefore, be fol-
lowed except for capacitance measurements with model 1183-SC(J) which
are made as follows:

a. Make sure that all controls are in neutral positions.
b. Plug the power cord of the tester into a suitable outlet.

c. Set Control B to the .IMFD., IMFD. or 10MFD. position, depend-
ing upon the capacity range desired. For capacities between .001 and 0.1af
use the .IMFD. position. For capacities from 0.14f to 1sf, use the 1IMFD.
position, and for capacities between 1 and 104f use the 10MFD. position.

d. Plug the test leads into the jacks marked CAP.

e. Adjust Control A (LINE CONTROL) until the pointer of the
LINE VOLTS meter is at the center line.

f. Connect the test leads to the capacitor leads. To avoid electrical
shock do not touch these leads.

1 Model 1183-SC combination tester in Test Set I-56-].
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Operation ‘Pars. 30-33

CAUTION: Exercise extreme caution when dealing with high-voltage
circuits, because any voltage over 300 volts (or less under certain con-
ditions) is dangerous to human life. Make connections only when
the radio set is turned off.

d. Hold the long-handled probes on the terminals at which the voltage
is to be measured, with the red probe on the positive terminal. Read the
meter indication on the proper scale.

31. MODEL 102 VOLT-OHM TESTER AS AN OHMMETER. When
using the volt-ohm tester as an ohmmeter, the following steps are
necessary:

a. Plug the short-handled probe of the black test lead into the black
jack marked Q.

b. Plug the short-handled probe of the red test lead into the red jack
marked V4-Q.

c. Short the long-handled test probes by holding their metal ends
together and adjust the OHMS ADJUST knob until the meter is at 0

at the extreme right graduation of the upper meter scale.

CAUTION: Before making ohmmeter measurements, be sure no volt-
ages exist in the circuit under test. External voltages will burn out
the meter.

d. Connect the long-handled test probes to the terminals at which the
resistance measurement is made.

e. Read the meter indication on the upper scale. For the 1,000-ohm
range (R x 1) read the resistance value directly in ohms. For the 10,000-
ohm range (R x 10) multiply the reading by 10, and for the 100,000-ohm
range (R x 100) multiply the reading by 100. For the 1-megohm range
(R x 1,000) multiply the reading by 1,000.

32. MODEL 666-SC. VOLT-OHM TESTER. Follow the instructions
in paragraphs 30 and 31 for the operation of this tester.

33. MODEL 103 OUTPUT METER. To measure output of a radio set
with the model 103 output meter, the following steps are performed:

a. Set the selector switch at the desired output range. When in doubt
about which voltage to use, always start with the highest range.

b. Plug the red test lead into the red jack marked =+.

c. If an a-c or a-f voltage measurement is required, the circuit must be
checked to see whether or not d-c voltage is present.
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Pars. 33-35 1-56-C,1-56-D, I-56-H and I-56-]

(1) If d-c voltage is not present (as in the voice coil of a loudspeaker or
the secondary of an a-f transformer), plug the black test lead into the
black jack marked VOLTS.

(2) If d-c voltage is present with the a-f output voltage, plug the black
test lead into the black SERIES COND. jack.

d. Connect the test leads to the radio set terminals at which the a-f
output is to be measured. ‘

e. Turn on the radio set and proceed with aligning adjustments while
observing the meter pointer. Switch to higher or lower output ranges as
required.

NOTE: When taking a-c voltage readings, do not use the SERIES
COND. jack if actual voltages are to be measured, as the impedance
of the series capacitor will vary with frequency. At frequencies lower
than 400 cycles the readings will be considcrably less than actual
values.

34. MODEL 650-SC OUTPUT METER. Follow the instructions in
paragraph 33 for the operation of this instrument.

35. SERVICING RADIO EQUIPMENT WITH TEST SET I-56-(*).
Before attempting to service radio equipment with Test Set 1-56-(*), the
repairman must be thoroughly familiar with the operation of the test set
as explained in paragraphs 17 through 34 above.

NOTE: The procedure outlined in this paragraph is to be used only
as a guide. Equipment must be serviced according to servicing in-
structions found in technical manuals dealing with the equipment.

a. Preliminary Check. A general preliminary method of servicing radio
equipment is as follows:

(1) Read the instructions included with the equipment to be tested.

(2) Inspect all cables, batteries, antennas, antenna leads, grounds and
ground leads, microphones, speakers and headsets for proper connections
and good contacts. Look for visible mechanical or electrical defects such
as shorts and soldered joints. Points at which wiring passes through metal
or around the edge of the tube socket contacts are likely places for the
insulation to be cut or frayed. Tube socket contact fingers should be ex-
amined to make sure they are clean and tight. See that the stator and
rotor plates of the variable capacitors do not make contact.

(3) Check all fuses.

CAUTION: Many receivers and transmitters contain high voltages
which are dangerous. Always turn off the equipment when making
any changes or removing plugs or tubes from sockets.
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(4) Remove, check and replace all vacuum tubes one at a time.

(5) Using the combination tester or volt-ohm tester, make all external
continuity checks possible. Check resistance values.

(6) Make a resistance test from the high voltage lead to ground. If the
reading is zero, indicating a short, the set must not be turned on.

b. Receiver Servicing.
(1) Using the combination tester, test all tubes in the receiver for electron
emission and short circuits. Check the settings of the slide switches and
the meter reading for each tube with the tube chart. To prevent replace-
ing tubes in the wrong socket, check one tube at a time. If a tube is de-
fective, replace it immediately with a good tube.

(2) Check the power source.

(a) Battery Power. Put the set in as good an operating condition as
“possible. Turn it on and make the settings normally required to bring in
a good signal. If the set has a volume control, turn it to maximum during
the tests. Frequently other tests may be made with the volume control in
the average working position, and a comparison of the tests may reveal a
serious fault. Battery voltages should be slightly less than their rated
voltage when the set is turned on. If the batteries are low, they should be
charged or replaced.

(b) A-C Power. If the set is operated by alternating current, measure
the line voltage to be sure that it is the voltage prescribed for the set.

(3) When making free-point tests, first be sure the receiver power 1s off.
Remove the output tube from its socket and proceed with the free-point
test (pars. 24 to 27). Check the voltages and current of tube elements. If
a voltage chart is available, compare the readings with those on the
chart. Voltage and current readings should be within 20 percent of chart
readings, if the output stage is operating properly and the plate voltage
is normal. A click should be heard in the headset or speaker when a volt-
meter is connected between the cathode and control grid of the output
“tube.

NOTE: Make direct voltage and/or current tests rather than free-

point tests whenever possible. The capacitance of the connecting cable

is enough to cause detuning in r-f circuits and may cause readings

obtained by the free-point method to vary from those shown in the

voltage-current chart.

(4) If the output tube is a pentode with normal screen voltage but no
plate voltage, the output transformer or one of its connections is faulty.
If there is no screen or plate voltage, there is trouble in the power supply
unit or cord. Check the dynamotor, power transformer, rectifier, vibrator,
*filter choke, filter capacitors, bleeder resistors and by-pass capacitors for
proper operation.

612081 O—44——3
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(5) Using the a-c voltmeter section of the combination tester, check the
voltage at the input and secondary windings of the power transformers.
Check the d-c voltage output of the rectifier, and at each stage of the
filtering system, until the plate supply voltage to the output tube is
reached. When using the combination tester for any voltage check, be
sure that the proper scale is selected. The normal rated voltage of the
power supply must be within the maximum voltage rating of the instru-
ment to prevent damage to the meter or any of its multiplier resistors.

(6) When the output stage is operating properly, turn off the set, remove
the analyzer plug from the output tube socket and return the tube to its
socket in the set. Then select the proper adapter and check the preceding
audio stage in a similar manner. Compare the readings with the voltage
chart of the set. If any of the voltage readings are not normal, check each
circuit element of the audio stage, and resistors and capacitors immediately
connected with it.

(7) Return the audio tube to its socket and connect the analyzer plug
to the detector socket. If the detector is a triode or pentode, voltage checks
may be made in the same manner as the audio stage. If the detector is a
diode, only filament voltage measurements can be made.

(8) A rough check of the detector may be made by switching the meter
of the combination tester to a resistance range and touching two test leads
to the plate and cathode of the diode. Be sure that all controls in the audio
circuit are turned to maximum volume. If the audio portion of the detector
circuit is operating, a loud click should be heard in phones or speaker
when the connection is made.

(9) Return the detector tube to its socket. Select the proper adapter and
check the voltages of each intermediate frequency stage, starting with the
last and proceeding forward. When using the combination tester for
voltage and current checks on intermediate frequency stages, the r-f oscil-
lator stage, the mixer stage and the r-f amplifier stage, static voltages and
current only can be measured because the capacity of the analyzer cable
will detune the circuit to which it is connected.

(10) In some cases, capacity in the connecting cable may stop the oscil-
lator from operating. Various measurements of the oscillator made under
static conditions may be different from the dynamic or operating conditions.
Therefore, after the i-f stages have been checked, a static or non-operating
check of the oscillator and r-f stages should be made in a similar manner.

(11) If the source of trouble has not been located, check the operation of
oscillator by measuring the grid current. Unsolder the grounded end of the
oscillator grid leak. Using the combination tester as a milliammeter, con-
nect it between the unsoldered wire and ground, with the positive side of
the meter connected to ground. Turn the set on and read the grid current
on the meter, selecting the scale that gives the highest reading on the meter
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scale. On most receivers, this current is never over one milliampere. If
there is no grid current or only a slight indication on the meter, the tube
is not oscillating. All of the component parts of the oscillator should be
checked for open or short circuits. Examine the oscillator coil for open
circuits or shorted turns. Replace the defective element.

(12) With the oscillator operating properly, check the parts of each
circuit of the receiver, such as the automatic volume control circuit. All
resistors and capacitors connected with it should be checked for open and
short circuits and for the correct values. Starting with the last i-f stage,
any continuity checks possible should be made on the i-f and r-f stages
to determine whether the coil, accompanying by-pass capacitors and r-f
filter resistors are shorted or open or have changed value.

NOTE: If the receiver is out of.alignment, the automatic volume
control circuit will not function properly.

(13) If a signal generator is available, an alignment check should be made
following instructions given for the receiver under test, using the output
meter as an output indicator.

NOTE: The volt-ohm tester has a higher d-c voltage range than the
combination tester. Use the volt-ohm tester instead of the combination
tester to make d-c voltage measurements which are within its ranges.

¢. Transmitter Servicing.
(1) Read the technical manual or servicing instructions on the transmitters.

(2) Check all external parts directly connected with the transmitter, such
as cables and connecting plugs.

(3) Check the power supply. Be sure that the voltages are within the
range of the meter used.

(4) Measure the grid current, as outlined in subparagraph b(11) above,
to see that the oscillator is operating. The grid current will be obtained
only when the tuning circuit oscillator is resonant with the crystal fre-
quency, and will be higher than normal. If the oscillator is crystal-con-
trolled, either check the crystal in another unit or replace it with one
known to be good. Test the oscillator tube and all parts associated with
the oscillator unit.

(5) Using the combination tester, test all tubes possible for emission and
short circuits. If the tubes cannot be checked, replace them with good
tubes of the same type.

(6) Following the instructions for the particular unit, start with the oscil-
lator unit and check each successive r-f stage for voltages and continuity.
Be sure that the voltages to be measured are within the range of the meter
used or the instrument will be burned out.
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Par. 36
T™M 11-303

1 SECTION II1
FUNCTIONING OF PARTS

36. MODEL 104 COMBINATION TESTER. Parts of the model 104
combination tester are described below as they function in the various
circuits.

CAUTION: Wiring diagrams in this section are included for a better
understanding of this equipment. They must not be used for un-
authorized repairs.

a. Combination Tester as Tube Checker (fig. 12). Control A (LINE
CONTROL) is a 164-ohm rheostat (R-29) which adjusts transformer
(T-1) for changes in line voltage. Control B (S-5) is a 10-position 4-wafer
switch used to select the proper circuit for tube tests. Control C (R-30) is
a 200-ohm potentiometer which provides the proper load for the tube
being tested. Control D (S-6), a 20-position 4-wafer switch, sets the
proper filament voltage for the tube under test. Slide switches (S-3) are
single-pole 4-position switches used to connect the tube terminals to the
test circuits. Tube socket terminal 1 connects to the arm of switch E,
terminal 2 to the arm of switch F, etc. The arm of switch M is con-
nected to the top-cap clip. In position 1, the slide switch arms connect
Control B and the proper load resistor to a 30-volt winding on transformer
(T-1), providing the correct plate voltage for the tube being tested. In
position 2, the slide switch arms connect the common leads of the two sec-
ondary windings on transformer (T-1), to the cathode of the tube being
tested. In position 3, the slide switch arms connect the filament taps on
the transformer (T-1) to the tube filament through control D. The emis-
sion of the tube is shown on the indicating meter. In position 4, the
slide switch arms are out of the tube testing circuit. When the LINE
CHECK button is pressed, a secondary winding of transformer (T-1) is
connected ta the type-H rectifier (RE-2), which changes the a-c to d-c
voltage. The d-c voltage is then read on the indicating meter. The fila-
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Figs. 13-14 1-56-C,1-56-D, I-56-H and I-56-]
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FIG. 13. MODEL 104 COMBINATION TESTER, SIMPLIFIED FILAMENT
CONTINUITY AND “SHORT™ TEST CIRCUIT
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FIG. 14. MODEL 104 COMBINATION TESTER, SIMPLIFIED
GLOW TEST CIRCUIT
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ment continuity and “‘short™ test circuits are identical. Figure 13 shows
how a-c voltage from transformer (T-1) is placed across the tube elements
under test. The neon lamp (B-1) is placed in series with the circuit.
When the tube elements are “‘shorted™ or when there is continuity, the
circuit is complete and the a-c flowing in the circuit will light the neon
lamp. The glow test is used to check the target of electron-ray tubes for
fluorescence (fig. 14). When the “eye closed™ test is applied, the target
and the ray-control electrode are connected together. In the “eye open”
test the ray-control electrode is disconnected from the circuit. Some tube
testing charts show OP and CL in the Control C column. These letters
indicate the “eye open” and “eye closed” tests as the position of Control C
does not affect the glow test circuit.

b. Combination Tester as A-C Voltmeter (fig. 15). When Control D
is set at any a-c voltage range the proper multiplier resistors are put in
series with the rectifier. The type-H rectifier changes the alternating cur-
rent to direct current so the d-c meter (M-3) can indicate the voltage ap-
plied to the rectifier through the multiplier resistors.

c. Combination Tester as D-C Voltmeter (fig. 16). With Control D
set at any d-c voltage range, the correct multiplier resistors are placed in
series with the indicating meter.

d. Combination Tester as D-C Milliammeter (fig. 17). Control D in-
serts the correct shunt resistor in parallel with the indicating meter, so that
for each milliampere scale the proper resistor is in the circuit.

e. Combination Tester as a Capacitance Measuring Device (fig. 18).
When Control D is set at CAP, the circuits are so arranged that either
the 1.5-, 7.5- or 70-volt winding of transformer (T-1) is placed in series
with the capacitor being tested. Resistors (R-50) and (R-30) are shunted
across the rectifier input. One terminal of the capacitor under test is con-
nected to an input terminal of the rectifier. The other input terminal of
the rectifier is attached to resistor (R-30). The indicating meter is placed
across the output terminals of the rectifier. The meter is read on the 10-
volt a-c scale. This reading is used with the capacitance graph (fig. 10)
to determine the capacity of the capacitor under test.

f. Combination Tester as A-F Output Meter. The various parts func-
tion the same as in the a-c voltage tests. However, for a-f voltage measure-
ments, capacitor (C-2) is placed in series with the OUTPUT jack as
shown by the dotted lines in figure 15.

g. Combination Tester as Ohmmeter (fig. 19). Control D arranges
the circuits so that for each of the four resistance ranges, the proper multi-
plier and shunt resistances are inserted. Battery BA-30 (1-1/2-volt) sup-
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RECTIFIER

FIG. 15. MODEL 104 COMBINATION TESTER, SIMPLIFIED A-F AND A-C
VOLTMETER CIRCUIT

R-486 R-39 R-65 R-43 R-44,45
-O— AT AN AM— A AN—
- t1 Sr-s2
R-63
V=-0- MA 250 V
O——
50V 500V
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+Or

CONTROL D TL-7457

FIG. 16. MODEL 104 COMBINATION TESTER, SIMPLIFIED D-C
VOLTMETER CIRCUIT

V-0-MA R-31 R-61 R-59 R-53
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CONTROL D TL-7458

FIG. 17. MODEL 104 COMBINATION TESTER, SIMPLIFIED
D-C MILLIAMETER CIRCUIT
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CAUTION: DO NOT

WITH THIS TESTER

RECTIFIER

Hnov

R-30

MODEL 104 &
MODEL 1183-SC-(C)

COMBINATION
@ TESTER
+

MODEL (183-SC-{J)

COMBINATION | MFD
TESTER

10 MFD 0.l MFD
CONTROL B

TL-7460

FIG. 18. MODEL 104 COMBINATION TESTER, SIMPLIFIED
CAPACITANCE MEASURING CIRCUIT

plies current for the 500-ohm and 150,000-ohm ranges. Battery BA-2
(22-1/2-volt) furnishes current for the  1.5-megohm and 15-megohm
ranges. :

h. Combination Tester as Free-Point Tester (fig. 20). When all the
slide switches (S-3) are in position 4, the tube socket terminals are con-
nected to the red (MA) and black (V) jacks (J-5, J-6). The free-point
cable (CAB-1) is connected to the red (MA) jacks (J-5). The number on
the jacks and adapter plugs correspond to the tube socket numbers, so that
terminal 1 on the tube socket terminal is connected to jack 1 and adapter
plug prong 1. Measurements can be made between the various jacks in
the same manner as for external circuits.

37. MODEL 1183-SC COMBINATION TESTER. This unit functions
the same as the model 104 combination tester (par. 36) with the follow-
ing exceptions:

a. The LINE VOLTS meter in model 1183-SC has an a-c movement,
and 1s placed directly across the 30-volt secondary of transformer (T-1),
eliminating the need for a rectifier in this circuit.
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Figs. 19-20 1-56-C, 156D, Ir56-H and I56-]
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FIG. 19. MODEL 104 COMBINATION TESTER, SIMPLIFIED
OHMMETER CIRCUIT
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FIG. 20. MODEL 104 COMBINATION TESTER, SIMPLIFIED
FREE-POINT TESTING CIRCUIT
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b. Model 1183-SC(J) has three additional positions on Control B for
capacitance measurements which eliminate three capacitance jacks (J-7).

38. MODEL 102 VOLT-OHM TESTER. Selector switch (S-1) places
the correct shunt and multiplier resistors for the resistance or voltage range
being used (fig. 29). The OHMS AD]. control (R-1) adjusts the current
flowing through meter (M-1) so the pointer can be ‘‘zeroed” at the full
scale reading on the OHMS scale. Battery BA-31 (4.5-volt) furnishes
current for the resistance measurements.

39. MODEL 666-SC VOLT-OHM TESTER. The model 666-SC volt-
ohm tester functions the same as the model 102 volt-ohm tester (par. 38).

40. MODEL 103 OUTPUT METER. Selector switch (S-2) connects
the various shunt and multiplier resistors for the range being used (fig. 32).
The rectifier (RE-1) converts a-c voltage into the d-c voltage which moves
the meter pointer. The SERIES COND. jack places capacitor (C-1) in
series with the circuit to keep high d-c voltage out of the rectifier and
meter.

41. MODEL 650-SC OUTPUT METER. This meter functions the
same as the model 103 output meter (par. 40).
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Pars. 42-43

SECTION IV
MAINTENANCE

UNSATISFACTORY PERFORMANCE OF THIS EQUIPMENT
WILL BE REPORTED IMMEDIATELY ON W. D,, A. G. O. FORM
NO. 468. IF THIS IS NOT AVAILABLE, SEE TM 38-250.

42. GENERAL. Combination testers, model 104 and model 1183-SC,
and volt-ohm testers, model 102 and model 666-SC, are equipped with
self-contained batteries and type-H plug-in rectifiers which may require
replacement. This section covers only necessary tube chart, battery and
rectifier replacements.

CAUTION: Test set panels must be opened only to make necessary
battery and rectifier replacements. No other service work should be
done on these instruments at any time, except by authorized Signal
Corps repair shops or by the manufacturer.

43, COMBINATION TESTERS, MODEL 104 AND MODEL 1183-SC.

a. General. Batteries and type-H plug-in rectifiers which require re-
placement in these instruments can be reached by removing a small panel
fastened to the bottom of the case with four screws.

b. Battery Replacement. Instructions for replacing batteries are printed
on the panel (fig. 21). As the batteries drop in potential because of use
or age, the OHMS ADJUST. control must be turned closer to 100 for a
zero adjustment. When the meter pointer cannot be brought to 0 on the
upper scale of the ohmmeter with the test leads shorted together (on any
one of the ohmmeter ranges), the battery serving that range should be re-
placed. Do not replace batteries until the battery clips have been inspected.
A poor battery connection may give the same indication as a bad battery.
Batteries are replaced as follows:
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Maintenance Par. 43, Fig.21
o RECTIFIER PLUG REMOVE PLATE FOR RENEWING o
TYPE- H
« A FEH BATTERIES OR RECTIFIER
O - )soLper SIZE "D" CELL
TERMINALS
FOR 22.5 V. IN BOTTOM ]+
F:%ET) BATTERY OF OPENING
TO REPLACE PULL OUT-
GRASPING EACH END.
o INSERT NEW CELL - CENTER 0
TERMINAL (+) TO RIGHT

TL 7202

FIG. 21. MODEL 104 AND MODEL 1183-SC COMBINATION TESTER,
BATTERY REPLACEMENT PANEL

(1) A single Battery BA-30 (1-1/2-volt), set between the spring brass
terminals, furnishes current for the 500-ohm and the 150,000-ohm ranges.
Replace by pulling out the old battery and pushing in a new one.

(2) A 22-1/2-volt Battery BA-2, which clamps to the back of the re-
movable panel, furnishes current for the two higher ohmmeter ranges.
To replace this battery remove the four screws on the panel beneath the
tester, lift out the panel carefully, loosen or remove the two screws in the
battery strap, and remove the old battery. Then unsolder the battery
leads from the terminal strip, and solder the leads of the new battery in
place. Seat the new battery and tighten the battery strap and replace
the panel.

NOTE: If replacement of the batteries does not restore correct opera-
tion or if the tester does not function properly on any of its other
ranges, the tester should be turned in as defective. Do not attempt
to repair the tester, as considerable damage may be done to it.

c. Rectifier Replacement. To replace the rectifiers proceed as follows:
(1) Remove the battery panel to reach the plug-in rectifier units. If the
a-c voltage ranges, the output ranges and the capacitance-testing ranges fail
to operate properly, but the other ranges are satisfactory, replacement of
the rectifier unit will usually clear the trouble. Pull out the old rectifier
unit and plug the new one into the rectifier socket. A standard 4-prong
socket makes it impossible to insert the rectifier incorrectly.

(2) Combination tester, model 104, has in addition a type-H plug-in
rectifier used for line tests, which is the rectifier nearer the outside edge
of the tester. Replace the rectifier when the line test cannot be made
properly. The line-test rectifier may be used to replace a defective meter-
circuit rectifier, but the replacement should be made only when the ac-

37

Google



TM 11-303 Test Sets
Par. 43-45 1-56-C,1-56-D, I-56-H and 1-56-]

curacy of the tube testing function of the combination tester is unimportant
compared to its use as a general purpose a-c meter.

d. Tube Chart Replacement. Tube chart cards on the combination
tester in Test Sets I-56-C, I-56-D and I-56-H may be replaced by opening
the binding rings. Before removing or replacing cards, on the combina-
tion tester in Test Set I-56-], one screw in the upright bracket must be
removed, and the bracket swung back.

44. VOLT-OHM TESTERS, MODEL 102 AND MODEL 666-SC.
Each volt-ohm tester contains a 4.5-volt Battery BA-31 which supplies cur-
rent for the chmmeter ranges. As the battery drops in potential due to use
or age, the @ ADJUST control must be turned more to the right each
time the instrument is used. When the meter pointer cannot be brought
to 0 on the ohmmeter scale by adjusting the @ ADJUST control, the bat-
tery should be replaced. Replace batteries as follows:

a. Remove the screws at the four corners of the instrument panel.
(Two of these screws pass through the upper corners of the meter hous-
ing.) Then lift the entire instrument panel and battery out of the plastic
case.

b. Disconnect the old battery from the circuit by removing the knurled
terminal nuts on the battery studs, or unsolder the connections if necessary.
Remove the battery from the holding clamps and place a new battery into
position. Connect the new battery. The red lead must go to the positive
(+) terminal, and the black lead must be connected to the negative (—)
terminal. Replace the panel assembly in the case, making sure that the
name plate is at the jack end of the panel, before replacing the panel

SCrews.

NOTE: If replacement of the battery does not restore normal opera-
tion, or if the tester does not function properly, the test set must be
turned in as defective.

45. OUTPUT METERS, MODEL 103 AND MODEL 650-SC. The
output meters do not contain batteries or fuses, and should be opened only
at an authorized Signal Corps repair shop. If the instrument does not func-
tion properly, it must be turned in as defective. Diagrams and drawings in
the text are for use only by authorized repair personnel. These test instru-
ments are very delicate and require special repair equipment. Replacement
of parts will affect the calibration of the meters.

NOTE: The glass in some of the meters is so thick that it often binds
the pointer. Authorized repair personnel must check to see that glass
replacements do not interfere with the movement of the meter pointer.

38

Go 3];




TM 11-303

Maintenance Fig. 22
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Test Sets

Figs. 26-27 I-56C,1-156:D, I-56-H and I-56-]
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PIG. 27. MODEL 1183-SC(J) COMBINATION TESTER,

Google

RESISTOR BOARD DIAGRAM

NOTE: R—-70 MOUNTED ON CONTROL C(R—30).
R-71,R—72 MOUNTED ON CONTROL B(S—5). TL-7523
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1-56-C,1-56-D, I-56-H and 1-56-]

T™ 11-303

Fig. 29

V&0l 7L

V000006 SI @ ® O-9G-1 S13S 1SIL NI I-Y

}-S
HOLIMS ¥010373S

—® il

®

SWHO ONV S1T10A

00I-0

+

ASY

SKHO S170A

U ooo.on_looo_oa/

veee's
vVWWW-

g-&
AE PO — MWW

. V00082 4.y
9 f ‘A O

1 ‘A 00¢E

6-¢

<
v/
use

/-W

U000z2

v0000L2

U 00000€

or-&
@ 009
73y
@ roos'”
0001*Y @
00I*y @
o1 xy é
dm.%m._

|xy @ MOV SWHO

VU 0001€
v oL

FIG. 29. MODEL 102 AND MODEL 666-SC VOLT OHM TESTER,

SCHEMATIC DIAGRAM

44

Google



N Original from
D d b
S Google UNIVERSITY OF CALIFORNIA



Test Sets
1-56-C,1-56-D, I-56-H and 1-56-]

T™ 11-303

Fig. 32
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Maintenance Par. 46

46. MOISTUREPROOFING & FUNGIPROOFING INSTRUCTIONS.

a. General. The moistureproofing and fungiproofing instructions for
components of Test Set I-56-(*) given below supplement general instruc-
tions supplied with moistureproofing and fungiproofing equipment.

b. Preliminary steps. Before any components of Test Set I-56-(*) can

be moistureproofed and fungiproofed, the instrument must be checked for
proper operation. Defective equipment must be repaired by authorized
personnel before proceeding. Then prepare the instruments as follows:
(1) COMBINATION TESTERS, MODEL 104 AND MODEL 1183-8C.
Loosen. the four screws on the bottom of the panel and remove the panel,
batteries, and rectifier unit. Carefully disconnect the leads from the meter
terminals, and, after taking out the four screws holding the meter remove
the meter from the panel.
(2) VOLT-OHM TESTERS, MODEL 102 AND MODEL 666-SC, AND
OUTPUT METERS, MODEL 103 AND MODEL 650-SC. Loosen the
four screws holding the meter panel and remove the unit from the case.
Take out the battery and disconnect the leads attached to the meter contacts.
Lift up the terminal board carefully so that no leads are broken. Loosen
the screws holding the meter and remove the meter from the panel.

¢. Procedure.
(1) Moistureproof and fungiproof the equipment as follows: Place the
panel and attached parts in the baking oven. DO NOT EXCEED 160° F.
If there are indications of melting wax, reduce the temperature. The total
baking time must be increased one hour for each 10° F. drop in
temperature.

(2) When the baking is finished, remove the unit from the oven and brush
varnish on all exposed surfaces except the rotary-switch contacts.

CAUTION: Protect switch contacts from the wvarnish.

(3) After the varnish has dried properly, mount the meter on the panel.

(4) Brush varnish around the inside of the case and panel. Do not allow
any varnish to touch the rotary-switch contacts.

(5) When the varnish has dried, reassemble the parts.
(6) Check the equipment to see that it operates properly. -
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Par. 47

SECTION V

SUPPLEMENTARY DATA

47. TUBE-BASE CHART FOR SIGNAL CORPS AND COMMERCIAL

a. Signal Corps Tubes. (See tube-base connection diagrams in Fig. 37.)

TUBES.

Tube Base
VTT e, 4D
VT-24 e, 4D
VT-25 e, 4D
VT-25-A ...l 4D
VT-26 e, 4K
VT27 e 4D
VT-28 .o, 5B
VT-29 i, 5A
VT30 i 4D
VT3 e, 4D
VT-33 e, 5K
VT35 e, SE
VT-36 i, 5E
VTA3T e, SA
VT-38 i, SF
VT-40 ... 4D
VT-41 i, 4K
VT-44 ........cccovens 4K
VT-45 i, 4D
VT-46 ..o, 4P
VT-46-A ... 4P
VTAT v, 5B
VT48 o, 6B
VTA49 .., SF
VTS50 e 4D
A"/ 2T 3 R 4D
VT-52 e, 4D
VT-54 e, 4M

50

Tube Base
VT56 o, 5A
VT-S57 i, 6F
VT-58 e, 6F
VT2 e, 4D
VT-63 .o, 5C
VTS e, 6Q
VT-66 ..., 78
VTAET e, 4D
VT8 .o, 7D
VT69 .o, 6F
VT-T0 i 7B
VT T2 el 4D
VTTY e 5A
VTT4 e, 5L
VTATS e, 6G
VT-76 e, 5A
VTTT e, 6F
VTT8 e, 6F
VT80 .o, 4C
VT-83 o, 4C
VT-84 ooereeeeerenes 5D
VT-86 ..ccoveeereeeerenne TR
VT-86-A ......cccceuveeeen. 7R
VT-86B ....cceevvveeennns TR
VT8T7 e, 7T
VT-87T-A ..ccvvveee. 7T
VT-88 .covveevevvieenennns A%
VT-88-A ..o, ™V

Tube Base
VT8 oo 6F
VT90 oo, 1Q
VTl i, TR
VTOl-A e 7R
VT92 i, A"
VT92-A ...ccooevveiene YA
VT93 i, 8E
VT-94 ..oovieieiieeeeenens 6Q .
VT-94-A ......occevvvveenn 6Q
VT-94D ...cooevveerirennee 6Q
VT-95 4D
VT96 ...oocvreeeerrnverecenens 8B
VT97 ievvereeeeecennne ST
AV40 20 S 6R
A/ 1 8G
VT-100 ..o SAW
VT-101 ..., 6BM
VT 103 .., 8Q
VT-104 ..ereecineeenienn, 8Q
VTA0S e 8S
VT-107 e 7AC
VT-107-A ................. 7AC
VT-107-B ....ccvevenneee. 7AC
VT-112 e, 8N
VT-114 e, 5T
VT-11S e, 7AC
VT-115-A ......ccovvenee 7AC
VTA16 e, 8N



TM 11-303

Supplementary Data Par. 47

Tube Base | Tube Base | Tube Base
VT-116B .....ccvveennn 8N | VT-169 ..oocooviieeni, 8E | VT-206-A ....ccoovveeneen. 5L
VT-117 i, 8N |VT-170 oo, 5Y | VT-207 oo 8BE
VT-119 e 4AB | VT-171 ... TAT | VT-208 ..o, 8X
VT-120 ..o SBB|VT-171-A ................ TAT{VT-209 ..., 8BC
VT-121 i SBC|VT-172 oo 6AU | VT-210 ... TAV
VT-124 .o, 6X (VT-173 ... 6AR | VT-211 ..., 8BC
VT-125 s 6X | VT-174 ... TBA | VT-212 i, S§BD
VT-126 e 6S|{VT-175 i, 7S | VT-213-A v, 6Q
VT126-A oo 6S|VT-176 ..ccoooovvvve, SN [VT-214 ... 7Q
VT-126-B ................... 6S | VT-177 .o SAG | VT-215 i 6R
VT-131 8N |VT-178 ..................... TAK [ VT-216 .o 4P
VTA32 e, 8K | VT-179 ..o TAO | VT-221 e, TAP
VT-133 i 8Q | VT-180 ...cooveeee. 6BB [ VT-223 ... 5Z
VT-134 i TAC|VT-181 ..o, SAB | VT-224 ...l 7BL
VT35 i, 6Q |VT-182 ......ccoecvvnnn. 7BE | VT-225 i, 5]
VT 135A oo, 6Q |VT-183 ... 4AH |VT-227 . 6BO
VT-136 ..o SAZ |VT-184 ..., 4A] [ VT-229 i, 8BD
VT-137 i, 6Q VTAA85 e 6BB [VT-231 ... 8BD
VT-138 ..o 7AL | VT-188 .....cccvveeinn, 8W |VT-233 i, 8Q
VT-139 ... 4A] | VT 189 ... S8AC |VT-234 ..., 2T
VT 145 ., 4C|VT-190 ..., 8V [VT-235 i, 3P
VT-146 oo S5Y [VT-192 .o, SAC|VT-237 ..., 5BD
VTA4T o 7E [VT-193 . 8V IVT-238 ... 5BB
VT-148 ..o BAJ [ VT-194 ... 8AR | VT-239 ... 4AA
VT-149 ..o 8AS | VT-195 ... SAQ|VT-241 ... 8BN
VT-150 oo, 8R | VT96 .oovereeeecnrnn, 6S | VT-243 ... 4AH
VT-151 i, 8A | VT-197T-A ..., STIVT-255 i 5T
VT-151-B .. 8A|VT-198-A ..o 7S VT-245 i, 8BA
VTA152 i 7S | VT-199 i, 8N | VT-247 .o 8Y
VT-153 i, 8E|VT-200 ........coeen. 4A] | VT-260 ..o 4A]
VT-161 .o, 8R [ VT-201 .....cccee, TAC|VT-264 ...ocvveen . 7BA
VT-162 o 8N | VT-201-C .................. TAC|VT-266 ..ccceueeeenie 4P
VTA63 oo, 8G | VT-202 .oovveeene . TBS [ VT 268 ...oevveeeeeeins 8S
VTA67 i 8K |[VT-203 ... TBD { VT-269 .covveerrrnnnen. 8BK
VT-168 ...cocovennn. TAC{VT-205 ..o 8Q | VT-288 ..o 8BK
VT-168-A .................. TAC VT-289 oo, 8BD

AD .o, 4G
AF o, 4C
AG oo, 4C
AX oo 4Q
;S 4E
BA oo 4]
BH oo 4]
) S 4H
BX oo 4D

DE ... 4D
E 41
G 4D
GA 5B
H. o 4D
LA 5B
PZ 5B
PZH ... 5B
Wnd A 6N

XXD i 8AC
XXL i 5AC
00 ..o 4D
00A ..o 4D
0A4 i 4V
0Z3 .. 5N
0Z4 ... 4R
01 . 4D
0TA 4D
51
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Par. 47 1-56-C,1-56-D, I-56-H and 1-56-]

Tube Base | Tube Base | Tube Base
O1AA oo 4D | 1H4G ..o, 5S{RE-2 oo 4B
OIB oo e 4D | 1HS5G ..o SZ | SO-2 oo, 4D
DV oo, 4B|1H6G ...cooveve. TAAL2A3 e, 4D
T UORORURROORR 4G 1J1 o 4A|2A3H 4Q
Dol oo, 4C|1J5G oo 6X |2A4G oo 5S
KR-1 oo, 4G 1J6G ..o, TAB | 2A5 oo 6B
RA-1 i, 4Q [ 1K1 v 4A2A6 o, 6G
RE-1 i, 4CIILY o, AT | 2AT it 7C
SO oo, 4Q[1L4 6AR | 2B4 .o, 5A
1AL i, 4A|ILA4 ... SAD | 2B6 ..o 7]
TA3 o SAP[1LAG ..ccooveen. TAK | 2B7 oo, 1D
1A4-P oo, 4M|I1LB4 ... SAD |2C4 .o, 5AS
1A4T oo, 4K [ 1LB6 ...coovvvererrieeenee 8AX | 2C21/RK33 ...ocoenn. 7BH
1A5G o, 6X {1LCS .ooooviceeeceeene TAO | 2C22 oo 4AM
1A6-GT ..ooooooo ., 6L | 1LC6E ..oooevee 7AK | 2C34/RK34 .............. 7BL
1AG-S oo, 6L | 1ILDS oo 6AX | 2B% oo 6R
1ATG .o, 7Z | 1LB3 e 4AA | 2B22 e, 5]
IBl i 4A | 1LH4 .o SAG [ 2G5 oo, 6R
1B4 oo 4K|1LNS ., TAO | 2S/4S oo 5D
1B5/25S .o, OM | INT i, AT | 2V3-G oo, 4Y
152 Z ¢ TZ | INSG oo, S5Y [ 2W3 e, 4X
I1B8 ..o, 8AW | IN6G ...oceoveee. TAM | 2X2/879 ..o, 4AB
1103 LR 4A [1P] o, AT [ 2X3 o, 4E
1C5-G oo, 6X | 1PSG oo, 5Y [ 2Y2 e 4AB
1C6 ..o, 6L [1Q1 oo e AT2Y3 e, 4C
| Lo JT TZ11Q5-GT oo 6AF | 2Y4 .o, 5D
1C21 oo 4V IIRLG .o, 4T | 222 .., 4B
1D e 4A | IR4/1294 ................ GAH D e 4A
1D5, 1D5-GP ............. S5Y [1IRS oo, 7AT | 0A3/VRTS ... 4A]
IDSGT oo SRII1SIG oo 4T [OB3/VR90 ... 4A]
ID7-G oo, TZ | 1S4 oo, 1AV | 0C3/VR105 .............. 4A]
1D8-GT .ooovee. 8AJ 1S5 oo, 6AU | OD3/VRI150 ............. 4A]
1B e, 4A [ 1SA6 oo 6BD [3A4 ., 7BB
1B4G ..o, SST1SB6 .. oo, 6BE [ 3AT . 7BC
1B5-G oo SRIITI-G oo 4T |3A8-GT ...ccevveee. 8AS
1ES-GP oo SY [ 1T4 oo 6AR | 3B5GT o 7AP
1§ 57 ¢ ST 8C|1ITS oo 6AF [ 3B7/1291 ...ccccveneee. 7BE
IFL o 4A [1TSGT oo, 6X 1 3B21 e 4C
1F4 oo SK{ 1V e, 4G [3B22 oo 4C
1F5-G oo, 6X [ 1V i, 4A | 3B23/RK22 ... 4AN
1F6 oo, 6W [ 1Y o, 4A [3C5CT oo 1AQ
1F1-G, GH, GV ....... TAD [1Z1 oo, 4A [3D6/1299 ..o 6BB
11 ¢ U BA 2 e, 4A|3LB4 .o, 6BA
1G4G oo, 591 G2 oo SD|3LF4 oo, 6BB
1G5G oo, 6X[G-2S o 5D |3Q4 oo 7BA
1G6G oo TAB | KR-2 oo, 4G [ 3Q5GT .ooocvevv 7AP
52




T™ 11-303

Supplementary Data Par. 47

Tube Base | Tube Base | Tube Base
1.7 S TBA | 6AHS5-G ... 6AP 6]7-G ..o 7R
4 o 4A | 6AH7-GT ..o, 8BE 6]7°GT ....cccvvvveeeeee, R
G4, 5D [6AKS ..o, 6BD [ 6]8-G ......c.eeverreens 8H
G4S .o SD | 6AK6 .....cocvvvnenn TBK | 6K5-G ...ccoevvei, 5U
4A6G ..., 8L | 6AL6-G .................... 6AM |6K6-G ..........ocvvee, 78
4B24 ..., 4C [ 6AT oo, TC|6KT oot 7R
4B25 o 4C| 6ATM ..o, 8A|6K8 ... 8K
4S §D | 6AT-S oo, TC|6L5-G oo, 6Q
S SO URUUSPRR 4A |6AB ... 8A|6L6 ..o, 7AC
A(S) e SH|6B4-G ..., §S | 6L6-GX ....ccvevvvr, 7S
KRS it e SB{6BS ..o 6AS [OLT ..o, 1T
INS-GT ool 5Y |6B6-G ... TV NS e 6R
SR4-GY oo v e ST |6B7 e 7D | 6N6-G ..o TAU
ST4 oo ST [6B8 oo 8E |6NT ..o, 8B
SUSG oo, ST|6C4 oo, 6BG [6P5-G ... 6Q
5V4G e, SL{6CY i, 6Q|6P7-G ...cccovereeee. 77U
212 S 5T |6C5G oo 6Q | 6Q5 oo 6Q
X3 e 4C|6C6 ..o 6F [6Q6-G ....coceovvvrerrrne 6Y
SX4G oo SQ[6CT i, 7G| 6Q7 o v
5Y3G oo 5T|6C8-G ...c.ooooee.. 8G|6R6-G ... 6AW
S5Y4G o, 5Q | 6DF .o, 6Q |6RT oo, ™
SZ3 e 4C|6D6 ..., 6F | 656-GT ......ceece SAK
SZ4 oo, SL|6D7 .o TH 687G oo TR
6 e 4A | 6D8'G ..., 8A [6SAT ..o 8R
A(6) oo 6N 6BS .. 6R [ 6SAT-GT ..o 8AD
6A3 .o, 23 OIS . S TB [ 6SCT ..o 8S
6A4/LA ... SBI6BT oo, 7H | 6SD7-GT .....coevne 8N
6ATG .., 6T | 6F5 i, SM { 6SE7-GT .....cceovveeeen 8N
BAG ..o TB|{6F5G i, SM | 6SFS o, 6AB
6ABS ..o 6R | 6F6 ..ooeveviiiiiieciene, 7S [6SFT o TAZ
6AB6 .o, TAU | 6F7 ..o, TB 168SGT o, 8BC
6AB7/1853 ..o 8N [ 6F7-S i, TB | 6SHT oo 8BK
6ACSG .......ooovevven. 6Q |6F8G ..o 8G | 6SJ7 e 8N
6AC6G ..o, TW [ 6G5 oo, 6R [6SKT oo 8N
6ACT/1852 ...ccveneee.. 8N [6G6G ..o 75 | 6SL7-GT ............ 8BD
6ADSG ... 6Q|6GT ..o, TN [ 6SN7T-GT ....eeeeeen. 8BD
6AD6-G ... TAG [8GT-S i, TN | 68QT e 8Q
6ADT-G .oooovsiorrn 8AY | 6H4GT ..o SAF | 6SRT ..ooooooere 8Q
6AESGT .....ccooenrin 6Q [6HS ..cooovoeieeeeeeee 6R | 6887 .o 8N
6AE6G ... TAH [6H6 ...oooooovverrerrne TQ[6STT oo 8Q
6AB7T-GT ... TAX | 6HT oo, TP 6T oo 6R
6AF5-G ..., [JORNN 5 b 25 T TP 6TT-G oo YAY
6AF6-G ... TAG |[6H8 ..ocoovieveeeieriee, 8P | 6US/6GS ... 6R
6AFT oo, BAG | 65 oo 6Q | 6USGT ..ocovo.... 7AC
6AGS ... TBD[6]6 ooovveveieeceiecee, TBE [6U7-G .o R
6AGT ... BY [ 67 oo, TR 6V oo, 5D
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T™M 11-303 Test Sets

Par. 47 1-156-C.1-56-D, I-36-H and 1-56-]

Tube Base ! Tube Base | Tube Base
6V6 oo TAC TVT 8V [ 14AF7 .o, 8AC
6VT-G oo TV TWT 8B] | 14B6 ...oovoeveeiee 8W
6W5-G oo 65 TY4 i, SAB | 14B8 ..o, 8X
6W6-GT ...ccoovvvi. TAC 124 oo SAB [ 14C5 oo, 6AA
6W7T-G oo, TRUB oo 4A 14CT oo 8V
6XS5 e 6S 19 o 4A 14E6 oo, 8W
6X6 oo TAL [ 10 oo, 4D [14E7T i, 8AE
6Y3 oo, 4AC | WXA12 oo, 4D | 14F7 oo 8AC
('3 '€ TS 6] | 12A .o 4D [ 14H7 .o, 8V
6Y6G ..cooooooi, TAC | 12A5 oo TF14)7 . 8AR
6YT-G oo 8B 12A6 ..ooooooviiii. TAC | 14N7 oo 8AC
6Z3 oo 4G | 12A7 oo, TRN14Q7 oo, 8AL
6Z4 ool 5D | 12A8-GT .ooooovevv. SA[14R7 .o 8AE
6Z5 oo 6K | 12AH7-GT ..cocoo.... 8BE [ 14S7 oo, 3BL
6Z6 .o 7Q | 12B6 oo 6Y [14W7 i 8BJ
6Z7-G oo 8B | 12B7 oo, 8V [14Y4 .o 5AB
6ZYS5-G oo 6S|12B8-GT .ocovveeen. 8T | 14Z3 oo, 4G
y AR 4A [12C8 oo BE |15 e SF
TA4 oo, SAC|12E5-GT ...ooooviven. 6Q 17 oo, 5A
TAS o, 6AA [ 12F5-GT oo, SM 18 oo, 6B
TAG oo, TAJ [ 12G7 oo EAYZ B K R 6C
TATIM oo, 8V [ 12H6 oo, 7Q [RK19 oo 4AN
TA8 oo, 8U | 12]5-GT oo 6Q |20 oo 4D
TB4 oo SAC | 12J7-GT oo, TR [KR20 ..ooooieeeeen, 6N
TBS oo 6AER [ 12K7-GT .o, TR {RK21 oo 4AB
TB6 ..o 8W [ 12K8 .o, BK 22 e, 4K
TBT 8V 12L8-GT ..ccocvevv 8BU [ A22 oo, 4D
TB8 o 8X | 12Q7-GT oo TVIAC22 i, SE
1C4/1203A .............. 4AH [ 12SA7 oo 8R | KR22 ..o, 6N
1C5 i, 6AA | 12SAT-GT .ccooven. 8AD |RK22/3B23 ... 4AN
TCE oo, BW | 12SCT oo, 85 | K24 oo, 5E
TCT 8V [ 12SFS oo, 6AB |{RK24 oo, 4D
TE5/1201 oo, 8BN | 12SF7 ..o TAZ | 24A oo 5B
TE6 oo 8W 112SG7 oo, 8BC [ 245 oo, SE
TET i 8AE | 12SH7 oo, 8BK [25 oo 6M
TFT 8AC | 1287 oo, 8N |KR25 oo, 6B
TGT i 8V 1 12SKT7 oo 8N | 25A6 oo, 78
THT o 8V I 12SLT-GT oo, 8BD [ 25A7-G oo 8F
T i 8AR | 12SN7-GT ..cooc..oe..... 8BD | 25AC5-GT ...cccoe....... 6Q
TKT 8BF | 125Q7 oo 8Q [ 25B5 oo, 6D
TLT 8V I 12SR7 oo 8Q [25B6G ..o 7S
INT 8AC|12Z3 oo 4Q | 25B8-GT ...ccoevvvve. 8T
TPT BV 1225 e, 6K | 25C6°G oo 7AC
TQT BAL [ 14 oo, SE!25D8-GT ..oovvevrnn. 8AF
TRT i 8AE | 14A4 oo, SAC [25L6 oo 7TAC
7S oo 8BL | 14AS5 oo 6AA | 25N6-G oo Y
TTT o, 8V 14A7 i, 8V [ 25S oo 6M
54




TM 11-303

Supplementary Data Par. 47
Tube Base : Tube Base | Tube Base
25X6-GT ..o 7Q 42B2 3§ ‘T0A7T-GT ...ccovvvv, 8AB
25Y4-GT ..o SAA 43 6B . 70L7-GT ............ s 8AA
25Y5 6B 43MG .. TS ITIA e e 4D
25Z3 e, 4G 44 . ... S'Fi75 ....................... s 6G
25Z4 o SAA 45 4D | T5SM e v
25ZS e 6E | 45 special ... 4D 758 6G
25Z6 oo TQ 4523 .. 5AM;: VR75-30 ......ccoocune. 4A]
26 s 4D | 45Z5-GT .o, 6AD |76 ............ e e 5A
A26 oo 4D 146 .o SCITT e 6F
27 5A 46A1 .o 2S|7TIM e, TR
27THM ... 5A | 46B1 ... 2S5 {78 o 6F
27S e SA 47 SB 78S i, 6F
K27 i, 5A|RK47 ... STUT9 e 6H
A28 o, 4D |48 e, 6A |80 ..o 4C
y LI 6N | A48 oo, 4Q (81 oo, 4B
30 oL 4D |50 . 4D [82 e, 4C
A30 o) 4Q | VR50 oo, AW B2V e, 4L
R-30 i, 4D | 50AS .o, GAA |83 e, 4C
31 e, 4D | 50C6-G ...l TAC |83V i, 4L
KR31 .o, 4G | 50L6-GT .....ooovve TAC | 84/6Z4 ... 5D
32 e 4K | 50Y6-GT ..coveeevee TQ[G-84 oo, 5D
A2 . 4Q [ 50Z6-G ...coceeieen TQ 85 oo, 6G
32L7-GT e, 8Z |50Z7-G ..o 8AN | 85AS ..., 6G
3 SK ST e, SE [85L7 oo, 8AB
RK33/2C21 .............. TBH |52 i SCI8M .o, AY
34 AM |53 e, TB [85S i 6G
RK34/2C34 ............. TBL {55 e 6Q [ 86M ..., 6Q
35 e, SE 156 i 5A | 87S i, 6F
35A5-LT ..o, 6AA | 56AS e, SA |88 s 4C
35L6-GT ..o TAC | 568 ..o, SA|[88M ..., 7R
35Y4 o, SAL [ 57 o, 6F | 88S e 6F
I5Z3LT oo, 4Z | 57TAS e 6F |89 oo 6F
35Z4-GT .o SAA |57S 6F | 89RS ..o TN
35Z5-GT .o, 6AD {58 i, 6F | VR105-30 .................. 4A]
3526G ... TQ (58AS e 6F [ 112A .. 4D
36 e SE | 58S e 6F | 113HY ..o 5K
3T SA 59 i, TA|HY-114B .................... 2T
38 SFI59A e, TA|11SHY ... 5K
39/44 . SF159S TA | 117TL7-GT ................ 8AO
RK-39 .o 5AW | HY61/807 .............. SAW [ 11TM7-GT .............. 8AO
40 o 4D |RK62 .o, 4D |117IN7-GT ...... ..... 8AV
A40 4Q 64 i, SE|[117P7-GT ................ 3AV
40Z5 oo 6AD |65 i, SE|117Z4-GT ............... SAA

41 6B |67 . SA|117Z26-GT ................ 7
4M TS 168 it e e SE|125SHY ... SK
42 6B 69 5E | VR150-30 .................. 4A]
42A2 3STT0 oo 6N [165R ... 4A
= ] 55
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T™ 11-303 Test Sets

Par. 47 1-56-C,1-56-D, I-56-H and I-56-]

Tube Base | Tube Base | Tube Base
165R4 ..., 4A [385A ..., 6BL | 1201/7E§ ..o &§BN
165R8 ...oovvviviirirecens 4A [ 482A, 482B ................ 4D | 1203 .............. e eerenn 4AH
181 oo 4D {483 ..., 4D | 1203A/7C4 .............. 4AH
182A e 4D (484 ... SA {1204 .o 8BO
182B .o, 4D [ 485 . SA 1221 e, 6F
183/483 ..o, 4D [ 486 oo 5S (1223 (e, 7R
185R oo, 4A | WL578/8020 .............. 4P 1231 i, 8V
185R4 ..o, 4A |58S .o 4D [ 1232 e, 8V
185R8 ......... teerrnireen 4A 1586 oo, 4D {1284 ...ccoooor, . 8V
210T coeieeiiiet e 4D |HY-615B .....cccvoeenne IP|1291/3B7 .o 7BE
213, 213B ... 4C 713, 7T13A, WE-713A.8BK | 1293 ..oooveeveeereenn, 4AA
216, 216B ......cccceeenen. 4B (717, 117A, WE 717A.8BK [ 1294 ......coocovevie. .. 4AH
231D, WE 231D ....... 4D | 801, 801A .................... 4D [ 1299/3D6 .................. 6BB
239A .. 4G 802 ..o, 6BM [ 1602 ...ccooovvveieene 4D
242C ....cooeeeieie, 4D [803 e §5J11603 oo 6F
244A oo, SA (804 .o, 571608 ..o 4D
245A ...ns 4D 807 oo SAW 11609 ..o 5K
249B ... 4AU 811 .. 301610 oo 5B
252A e, 4D 1812 i, 301612 v, T
257 s SB{813 ..o, SBA[1613 ..o 79
257A, WE 257A ... 3Q 814 .o, S]I1614 .o 7AC
259A s SE[816 oovvveeeeecieeeee, 4P | 1616 ...cocvvvereecenenn. 4P
264 ..o 4D (837 e, 6BM [ 1619 .......ceevenn, 7AC
2T1IA e S5A (840 .o, 5111620 ....cevvreeeereenn, R
2T4A ..., 4C (841 .o, 4D [ 1621 ..., 78
274B .o 5T |842 .o, 4D | 1622 .ovveveeeveeernenne 7AC
275°A e, 4D (843 ... S5A 11625 v, SAZ
282A oo 4AR [864 oo, 4D (1626 oo 6Q
283-°A e, SA [865 ..covvrieiereiine 4AR [ 1629 ....ocoveeverenee 7TAL
287A .o 5AU | 866, 866A .................... 4P | 1631 ..o 7AC
291 e, SG I8BT4 oo 45 (1632 e 7AC
293 v SG 878 oo, . 4AU [ 1633 ., 8BD
205 s 5G 879 oo 4AB (1634 ..o, 88
WE 300A .......cccvvevveen 4D |884 ..o, 6Q (1635 o, 8B
WE 300B ... 4D | 885 ..oveeereiierirene cereerenens S5A | 1642 ..o 7BH
301A e, 4C (941 ..o, 4D | 1851 ovvrereeeeeeceeene, TR
307A, WE 307-A .......... S 1942 e 4D [ 1852 ..o 8N
310 s 4D [ 950 e SK{I8B53 e, 8N
JM0A e, 6B | 951 .., 4K 2050 ......ouveene.e reeereeennns 8BA
1A e, SF {954 e 5BB!7184, KR 7184 ........ 6BO
312A e, 6BK | 955 e, SBC (8005 ...ooovvveeereeeeeeenen 30
323A e, SAU (956 .revreierereieievenen, 5BB | 8013A ....c.cooovveevinne. 4P
328 s 6F 957 oo, SBD | 8020/WL5"78 ................ 4P
348A .o, TRI958 et SBD | 9001 .........ccvuvennenneen. 7BD
349A e TS 1959 et SBE [ 9002 ......cooeeveviriinns 7BS
350A, WE 350A ... SANV (985 ...t 5D 9003 ..., 7BD
110): 7S [ 986 wevveereeeeeereeeereerre 4C [ 9004 ...coooorvorcre, 4B]
I51A o, 6S | 1005, CK1005 .......... SAQ [ 9005 oo SBG
383A e, SAT 9006 ....cccevveeierennenn, 6BH
56



T™M 11-303
Supplementary Data Fig. 37

aD a€ oF
@ d @ 3 @
% ol 4
aN ap
®

OWE) @0
aﬁo ® ©®
* 1k
@ @ @ O
00’ o(.)
@) 5 @&
T\
3 ® O'AO
9&“ 90'0
@
SaL 5AM SAP

TL-7493

FIG. 37. TUBE-BASE DIAGRAMS, 2§ TO 5AP

., 612081 Q—44—5 57

Google



T™M 11-303 Test Sets
Fig. 37 1-56-C,1-56-D, I-56-H and I-56-]

FIG. 37. TUBE-BASE DIAGRAMS, 5AQ TO 7]
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Supplementary Data Fig. 37
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Fig. 37

-303 Test Sets
1-56-C,1-56-D, I-56-H and I-56-]
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FIG. 37. TUBE-BASE DIAGRAMS, 8A] TO 8BU
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Supplementary Data

TM 11-303
Par. 48

48. bOMMERCIAL EQUIVALENTS OF SIGNAL CORPS TUBES.

Signal Commercial
Corps tube

tube equivalent
VT2 WE205B
VT-4B .......................... 211, 242A, 311
VTA4-C .o 211 Special
VTS WE215A, 215A
VT-T WXi12
VTAT o 860
VTAA9 861
VT-22 i, 204A
VT-24 864
V25 o, 10
VT-25-A ..o, 10 Special, 10Y
VT-26 oo, 22
VT2T e, 30
VT28 i 24, 24A
VT2 i, 27
VT30 o, 01A, 01
VT31 e 31
VT33 e - 33
VT34 e, 207, F307
VT35 e 35/51
VT36 oo 36, 36A
VT-3T i, 37, 37A
VT-38 e, 38, 38A
VT3 869
VT39-A ... 869A, F369B
VTA40 oo 40
VT4l 851, 951
VTA42 872, F-353A
VT-42-A ............. 872A Special filament
VT-43 ... A45,845,945,WE284D, 384D
VT-44 i 32
VT-45 45
VT46 ..., 866, 966
VT-46-A ............................ 866A, 966A
A R 47
VT-48 41
VTA49 (i 319/44
VTS50 i 50, 585, 586
VT-51 841, PT841, 941
VT2 i 45 Special
VT-54 34
VT8 865
VTS56 oo, 56

Signal . Commercial
Corps tube
tube equivalent
VT-5T e 57
VT-58 e, 58 -
VT60 .o 850
VT62 oo, 801, 801A, 310
V63 o 46
VT4 i 800, RK30
VT65 e 685
VT-65A i 6C5G
VT66 oo 6F6
VT66-A ..ot 6F6G’
VT6T oo 30 Special
VT-68 ..o, 6B7
VT69 oo 6D6
VTT0 e 6F7
VT T2 e 842, 942
VT T3 e 843
VT-T4 e 5Z4
VTS e, 75
VTTE6 oo 76
VTTT e 77
VT8 e 78
VT80 oo 80
VT-83 i 83
VT84 ... e, 84/624
VT86 ..o 6K17
VT86A ..o 6K7G
VT-86B .....oovvvviieeiiiieieeeeiee, 6K7GT
VT-8T it 6L7
VT-8T-A e 6L7G
VT-88 ..o 6R7
VT-88-A oo 6R7G
VT-88B ... 6R7GT
V-89 i 89
VTO0 i 6Hé6
VT-90-A ...ccc.... 6H6GT, 6H6GT/G
VTl e, 6]7
VT91-A e 6]J1GT
VT2 i, 6Q7
VTO92-A 6Q7G
VT-93 e, 6B8
VT93A e 6B8G
VT-94 e 6J5
VT94-A ... 6J5G
61



T™ 11-303 Test Sets
Par. 48 1-56-C,1-56-D, I-'56-H and 1-36-]
Signal Commercial | Signal Commercial
Corps tube Corps tube
tube equivalent | tube equivalent
VT94-D ... 6J5GT | VT-131 ..., 12SK7
V95 e 2A3 [ VT-132 .. 12K8 special, 12K8
VT96 ..o ONT | VT 133 ... 12SR7
VT9T SW4 VT 134 .. 12A6
VT98 ... 6U5/6G5, 6GS, 6US | VT-135 ... 12]5GT
VT99 oo 6F8G [ VT-135-A ..o 12)5
VT-100........ 807, RK39, HY61, HY61/807 | VT-136 ..........ccooeeeiiiiiiiii 1625
VT-100-A ... 807, 807A, Modified | VT-137 ... 1626
VT-101 ... 837, RK44 | VT-138 ... ... 1629
VT-103 6SQ7 [VT-139 ... OD3/VR150, VR150-30,
VT-104 .., 128Q7 VR150
VT-1085 oo 6SC7 |VT-141 ... 53L, WLs31
VT-106 ............ 803, RKESA, WE322A |VT-142 ..................ccocovienn. WE31DY1
VT-107 6V6 | VT-143 . ... ... 805, WE331A, 905, RK57
VT-107-A 6V6GT, 6V6GT/G |VT-144 ... ..., 813
VT-107-B ... 6VEG | VT-145 ... i, 5Z3
VT-108 .......... 450TH, WL450, HK854H (VT-146 ......... .. ...... INSGT, INSGT/G
VT-109 ... ... 2051, WL630 | VT-147 ... ... ... . 1A7GT
VT-111 ... 2525D5, SBP4/1808P4, (VT-148 ... .....................ccc. 1D8GT
1802P4 |VT-149 ... . ... 3A8GT
VT-112 ... 6ACT/1852, 1852 | VT-150 ... ...t 6SA7
VT-114 5T4|VT-150-A ................... SURURR 6SATGT
VTS 6L6 | VT 151 .., 6A8G
VT-115-A ........... e 6L6G, 6L6GA [VT-151-B ..., 6A8GT
VT-116, VT-116-B ........................ 6SJ7 {VT-152 ... 6K6GT, 6K6GT/G
VT-A116-A ..., 6SJTIGT [VT-152A ..., 6K6G
VT-116-B ................ 65]7Y, 6S]7 special | VT-153 ..........cooieiiiiienennn. 12C8 special
(micanol or ceramic base) VT-154 ..., 814, 12C8Y, RK47
VT-ULT 6SK7[VT-161 ............... S 814(GL), 12SA7
VT-117T°A .. ... 6SKTGT | VT 162 ... 128)7
VT-118 832 |VT-163 ..., 6C8G
VTA19 2X2/879 |[VT-164 ..o 1619
VT-A120 954 | VT 165 ..o, 1624
VT-121 i, 955 {VT-166 ............ 371A, Amperex 221A,
VT-122 WL530, 530 WE3I71A
VT-124 ... 1ASGT, 1ASGT/G [VT-16T oo, 6K8
VT-125 ... 1C5GT, I1CS5GT/G |VT-167-A ..o 6K8G
VT-126 o 6X5 | VT-168-A ... 6Y6G
VT-126-A OO 6X5G|VT-169 ........ e 12C8
VT-126-B ................ 6XS5GT, 6XSGT/G|VT-170 ..., 1BSGP
VTA12T i 100TS (VT-171 ....... e e 1RS
VT-A12T-A .. 100TS modified | VT-171-A ..., 1RS loctal
VT-128 oo 1630, A5588 | VT-172 ..o, 18§
VT-129 ............ 304TL, WL525, HK304L [ VT-173 ..., — 1T4
VT30 oo, 250TL, HK454L |VT-174 ... U 354
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T™ 11-303

Supplementary Data Par. 48
Signal Commercial | Signal Commercial
Corps tube Corps tube
tube equivalent | tube equivalent
VT-175 1613, 6L6GX | VT-220 ............ 250TH, RKé63, HK454
VT-176 ............ 6AB7/1853, 6AB7, 1853 | VT-221 .. ... 3Q5GT, 3Q5GT/G
VT-1TT e ILH4 [VT-222 ..., 884
VT-178 i, 1LC6 [VT-223 ... 1H5GT, 1H5GT/G
VT-179 ILNS |VT-224 ... RK34
VT-180 ..o 3LF4 [VT-225 ...l WE307A, 307A
VT-I81 i 724 | VT-226 ........ 3EP1/1806P1, 3EP1, 1806P1
VT-182 ................ 3B7/1291, 3B7, 1291 { VT-227 i, 7184, KR7184
VT-183 ................ 1R4/1294, 1294, 1R4 | VT-228 ... 8012
VT-184 ........ VR90-30, OB3/VR90,VR90 | VT-229 ...........ooooiiiiii 6SL7GT
VT-185 ................ 3D6/1299, 3D6, 1299 | VT-230 ........ocooiiiiiiiiiiii 350A
VT-187 ........ 575A, F375A, 975A,GLS12 ] VT-231 ..., 6SN7GT
VT-188 i 7B6 (VT-232 ............ 1148, E1148, HYE1148
VTA89 oo TETIVT-233 i, 6SR7
VT-190 .o TH7 [VT-234 .................. HY/114B, NU114B
VT-191 e 316A | VT-235 ... HYé615, NU61S
VT-192 e TA4 VT-236 ..o 836
VT-193 TCT [ VT-237 i 957
VTA94 i, TITIVT-238 o 956
VT-195 i CK1005, 1005 [ VT-239 ..., 1LE3
VTA96 i 6WSC|VT-240........ 710A,WL538,8011,WE710A
VT-197-A ... 5Y3IGT/G, 5Y3GT (VT-241 ................ 7E$/1201, 7E5, 1201
VT-198A e, 6G6G | VT-243 ... 7C4/1203A, 7C4, 1203
VT-199 e 6SS7 [VT-244 ... SU4G
VT-200 ..o VR105-30, VR105 | VT-245 ..., 2050
VT-201 e, 25L6 | VT-246 ..o, 918, CEt, PJ23
VT-201-C ............ 25L6GT, 25L6GT/G | VT-247 ..o 6AG?
VT-202 o 9002 | VT-248 ........ 3CP1/1808P1, 3CP1-81,
VT-203 .., 9003 3CP1, 1808P1
VT-204 ... 3C24, HK24G | VT-249 .......................... CK1006, 1006
VT-205 i 6ST7 | VT-250 ...iiiiiiiiiiv e, EF50
VT-206-A ..., 5V4G, 274B | VT-251........ WL441 series, 2J30 to 2J34S
VT-207 i 12AH7GT ’ “K" series
VT-208 ..o TB8 | VT-252 ..., 923
VT-209 ..o 128G7 | VT-254 ... 304TH, WL535, HK304M
VT-210 e 1S4 | VT-255 .............. 705A, 8021, WET05A
VT-211 65G7 | VT-256 ....ccooiviiiiiinnnn. ., GL486, ZP486
VT-212 e 958 | VT-257 oo K-7
VT-213-A i, 6LSG | VT-259 .., 829
VT-214 12H6 {VT-260 ................ooi, VR-75-30
VT-215 e 6BS |VT-264 ... 3IQ4
VT-216 ... 816, 866]JR, 2B26 | VT-266 ..................... 1616, 866]R, 660
VT-21T e 811 [VT-267 .............................. 578, WL578
VT-218 ..., 100TH, RK38 | VT-268 ..., 12SC?
VT219 v 8007 |VT-269 ..., 717A, WET17A
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™ 11-303 Test Sets

Pars. 48-49 1-56-C, 1-56:D, I-56-H and I-56-]

Signal _ Commercial | Signal Commercial
Corps . tube Corps tube
tube equivalent | tube equivalent
VT-277 . 417, WL417 | VT-287 ... 815
VT-279 ... GY2, D161831 | VT-288 ... ..., 12SH7
VT-282 ZG489 | VT-289 .. ... 12SL7GT
VT-286 ... 832A

49. SIGNAL CORPS EQUIVALENTS OF COMMERCIAL TUBES.

Signal

Commercial Corps

type equivalent
01, 01A ... VT-30
CEl ... VT-246
1ASGT, 1ASGT/G .................. VT-124
1ATGT ... VT-147
1C5GT, 1C5GT/G ................. VT-12%
ID8GT ... . VT-148
1BSGP ... VT-170
1H5GT, 1HSGT/B .................. VT-223
1LC6 ... VT-178
1LEBY VT-239
1ILH4 ... VT-1717
ILNS VT-179
INSGT, INSGT/G .................. VT-146
1R4, 1R4/1294 .................... VT-183
RS VT-171
1RS (loctal) ...................... VT-171-A
1S4 ... JE TR VT-210
185 VT-172
1T4 VT-173
GY2 VT-279
2AY VT-9%
2B26 ... VT-46-A
2J30 to 2J34 “K" series.............. VT-251
2X2/879, 2X2 .. VT-119
OA3/VRTS ., VT-260
OB3/VR90 ... VT-184
OC3/VRI0S ... VT-200
OD3/VRI150 ..., VT-139
IA8GT VT-149
3B7, 3B7/1291 ... VT-182
3C24 VT-204
3CP1, 3CP1/1808P1,

ICPI-S1 e, VT-248
3D6, 3D6/1299 ... VT-185
3EPI1, 3EP1/1806P1 .................. VT-226
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Signal

Commercial Corps

type equivalent
3LF4 VT-180
3Q4 e VT-264
3Q5GT, 3Q5GT/G .................. VT-221
384 VT-174
5BP4, 5BP4/1802P4 ................. VT-111
INSGT, INSGT/G .................... VT-146
ST4 e, VT-114
5U4G ... e VT-244
SV4G VT-206-A
SW4 VT-97
5Y3-GT, 5YGT/G ............... VT-197-A
SZY VT-145
SZ4 VT-74
6A8G ..., VT-151
6A8GT ... ... VT-151-B
6AB7, 6AB7/1853 ... VT-176
6AC7, 6ACT7/1852 .......coevvnene... VT-112
6AGT ..., VT-247
6BT VT-68
6B8 ... VT-93
6B8G ..., VT-93-A
6C5 . VT-65
6C5G ..., VT-65-A
6C8G ... VT163
6D6 ... VT-69
6ES i, VT-215
6F6 ..., VT-66
6F6G ... VT-66-A
6FT VT-70
6F8G ..., VT-99
6L7G ... VT-87-A
ONT e VT-96
6G5 VT-98
6G6G ..., VT-198-A
6HG ... VT-90



Supplementary Data

TM 11-303
Par. 49

Signal

Commercial Corps

type equivalent
6H6GT, 6H6GT/G .................. VT-90-A
65 o VT-94
6)J5G .. VT-94-A
6J6GT ... VT-94-D
6)7 VT-91
6J7GT ... VT-91-A
6K6G ... VT-152-A
6K6GT, 6K6GT/G .................. VT-152
6KT7 VT-86
6K7G ... VT-86-A
6K7GT ..., VT-86-B
6K8 ..., VT-167
686G ..., VT-167-A
6LIG ... VT-213-A
6L6 ... VT-115
6L6G, GL6GA .................... VT-115-A
6L6GX .......coeiiiiiiii VT-17%
6L7 VT-87
6ST7 .. VT-20%
6US, 6US/6GS5 .......coeeeei, VT98
6Q7 e, VT-92
6Q7G ..., VT-92-A
6RT VT-88
6R7GT ... VT-88-B
6SAT ..., VT-150
6SATGT ....oooviiiiiii, VT150-A
6SCT ... VT-10%
65GT ... VT-211
6SJ7 VT-116
6SJ7IGT ..o, VT-116-A
6S]7Y, 6S5]7 special ................ VT-116-B
6SK7 ... PP VT-117
6SK7GT, 6SK7GT/G ........... VT-117-A
6SL7TGT ... VT-229
6SN7GT ..o VT-231
65Q7 .., VT-103
6SR7 ... VT-233
6887 . VT-199
6V6 .., VT-107
6V6GT, 6V6GT/G ................ VT-107-A
6V6G ..., VT-107-B
6W56 ..o, VT-196
6XKS e VT-126
6X5G ..., VT-126-A
6X5GT, 6X5GT/G ............. VT-126-B

Google

Commercial
type

6Y6G ...

K7

TCT

TEB6 ...

10

12A6 ...

12C8 ...

128A7 ...

HK24G .................
25L6 ...

27

30 ... e,

RK30 ............ N

Signal
Corps
equivalent

................. VT-214

................... VT-29



1-56-C,1-56-D, I-56-H and 1-36-]

Signal

Commercial Corps

type equivalent
VR10%, VR105-30 ................... VT-200
HY114B, NU114B .................. . VT-234
VRI150, VR150-30 .................... VT-139
204A VT-22
WE205B ... VT-2
207 VT34
2L L VT-4-B
211 special ...l VT-4.C
215A, WE215A ... VT-5
Amperex 221A ... VT-166
242A el VT-4-B
250TH ... VT-220
250TL ...l VT-130
274B VT-206-A
WE284D .. ...l VT-43
HK304L ... VT-129
304TH, HK304M ...................... VT-254
304TL ... VT-129
F307 .. .. VT-34
307A, WE307A ....................... VT-225
310 o VT-62
31D VT-4-B
WE3I6A ... VT-191
WE322A ..., VT-106
WE3IIA VT-143
WEBIS0A ..., VT-230
F3§3A VT-42
F369B ..o, VT-39-A
3T1A, WEITIA ... VT-166
F375A ..., VT-187
384D e VT-43
417, WL417 ..., VT-277
WL441 series .............cocevvunnnn.... VT-251
450TH, WL450 ...........ccovnv.. VT-108
HRK454H ..., VT-220
HK4%4L ... VT-130
ZP486, GL486 .......................... VT-256
ZG489 ... VT-282
GLS12 ..., VT-187
WLS25 VT-129
530, WLS530 ..., VT-122
5§31, WLS31 ..., VT-141
WLS3S i, VT-254
WLS3I8 .., VT-240
ST5A VT-187

TM 11-303 Test Sets
Par. 49
Signal

Commercial Corps

type equivalent
3 VT-44
3 VT-33
34 VT-54
RK34 .. VT-224
35,35/51 VT-3%
36, 36A ... VT-36
37, 3TA VT-37
38, 38A VT-38
RK38 ... VT-218
39, 39/44 ... VT-49
WE3IIDY1 ... VT-142
RK39 ... VT-100
40 VT-40
41 VT-48
44 . Vs VT-49
RK44 ... ... VT-101
4F VT-45
A4S ] VT.43
45 special ... VT-52
46 L VT-63
AT VT-47
RK47 .. VT-154
50 VT-50
BFSO ... VT-250
S 1 e VT-35
56 VT-56
RKST VT-143
ST VT-57
58 VT-58
HY61, HY61/807 .................... VT-100
RK63 ... VT-220
TS e, VT-75
VR75-30 ..., VT-260
T6 VT-76
T e, VT-77
T8 VT-78
B0 ..o VT-80
83 VT-83
84, 84/6Z4 ......................c........ VT-84
89 VT-89
VR90, VR90-30 ........................ VT-184
08 VT-84
100TH ... VT-218
100TS ..., VT-127
100TS modified ...................... VT-127-A
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Supplementary Data

TM 11-303
Par. 49

Signal

Commercial Corps

type equivalent
578, WL578 ... VT-267
585, 586 ............ e VT-50
HY615, NU615 ....................... VT-235
WL630 ... VT-109
WET05A ... VT-255
710A, WE710A ....................... VT-240
WETTA VT-269
800 ... R VT-64
801, 801A ... ..., VT-62
803 o VT-106
805 VT-143
B80T VT-100
807A, 807 modified ................ VT-100-A
Bll VT-217
813 ... VT-144
814, 814 (GL) .......oocoovvi, VT 154
815 s VT-287
816 VT-216
829 VT-259
832 VT-118
832A VT-286
836 ..o, VT-236
837 VT-101
841, PT841 ... ... VT-51
842 VT-72
B4 e VT-73
845 e VT-43
B850 VT-60
Bl e VT-41
HK854H ..., VT-108
B60 .. VT-17
861 . VT-19
864, 864 special ......................... VT-24
865 VT-5%
866 ..o VT-46
866A, 866JR .......oocooiore VT-46-A
869 . VT-39
869A ... VT-39-A
872 VT-42
B872A ... VT-42-A
879 VT-119
884 ...l VT-222
905 VT-143
918 VT-246
923 VT-252
CWO31l ... VT-2
941 VT-51

Commercial
type

1005, CK1005
1006, CK1006
1148, E1148, HY-E1148

1630 .oooviieeeeeeee,
1802P4 ..ocoooov.
1806P1 ...ooovee

A5586 ...
AS5588 .

8007 ..o

Signal
Corps

equivalent

e VT-187

.................. VT-243

.................. VT-183

.................. VT-136

.................. VT-112

[T VT-111
................... VT-123
.................. VT-128
.......................... VT-227
.................. VT-219

.................. VT-240
.................. VT-228
.................. VT-255
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TM 11-303 Test Sets
Par. 50 1-56-C,1-56-D, I-56-H and 1-56-]

50. TUBE TESTING DATA. The following data supplements tube
testing data in tube charts and instruction books for the combination
tester in Test Set I-56-(*). This paragraph contains additional tube-testing
information and corrects data appearing in tube charts and instruction
books. USE THIS DATA RATHER THAN THE DATA APPEARING
ON THE TUBE CHARTS. (See paragraph 18 for detailed instructions

on testing tubes.)

NOTE: Slide switch settings which are preceded by an asterisk (*)
must be set first, to test for shorted electrodes. Tube type numbers
followed by a dagger (1) indicate tubes that must never be given the
“short” test in the combination tester. See paragraph 18 for the
testing procedure for dagger-marked tubes. When no slide switch
setting is given, leave the slide switch at position 1. The designation
“Good Tube Reads 20", or some other value, is the reading on the
0-10 d-c scale of the meter multiplied by 10. The letters G, GT or
GT/G at the end of a commercial tube number designate the type
and size of glass envelope used on the tube, and are not to be con-

sidered when looking up a tube on the tube chart.

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Tubes B C D E F G H I ] K L M Tubes
VT-94 4 27 63 ... *3 .. ... .. .. % 2 VT-94
VT-94-D 4 27 63 ... *3 .. .. ... .. % 2 VT-94-D
VT-112 4 21 6.3 ... *3 ... .. 2 ... %2 . VT-112
VT-115-A 4 27 63 ... ¥} ... . ... .. *2 2 VT-115-A
VT-116-B 4 27 63 ... *3 ... .. 2 ... *®2 VT-116-B
VT-124¢% 3 50 14 .0 *3 . L 2 tVT-124
VT-125¢ 3 37 1.4 .. *3 . . . .. 2 .. +VT-125
VT-135.A 4 28 126 ... *3 ... .. .. .. %2 2 VT-135-A
VT-146¢ 2027 14 .0 *3 L L L L2 tVT-146
VT-147¢ 2 41 1.4 ... *3 ... .. . .. 2 +VT-147
VT-148¢ 3 37 1.4 ... *3 ... ... .. 4 2 4 2 +VT-148
Test 2 3 48 14 ... *3 4 4 2 ... 2 2 .. Test 2
Test 3 3 95 1.4 ... *3 4 4 2 4 2 .. 2 Test 3
VT-149¢ 1 36 1.4 4 *3 4 Fil. continuity test only +VT-149
VT-149¢ 2 36 1.4 2 3oL 4 4 3 2 +VT-149
Test 1 2 36 1.4 2 3 4 4 ... ... 3 2 4 Test 1
Test 2 2 45 1.4 2 3 4 4 4 2 L 2 Test 2*
VT-165 4 23 25 *3 L2 VT-165
VT-168-A 4 19 6.3 ... *3 .. .. .. .. % 2 VT-168-A
VT-171, VT-171,
VT-171-At 3 40 1.4 2 e 4 ... ¥} +VT-171-A
VT-172¢ 2 41 1.4 2 ... 2 tVT-172
Test 2 2 55 14 2 ... ... 2 4 4 %3 Test 2
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Supplementary Data Par. 50
. (1) (2) (3) (4) (5) (6) (7) (8) (9)
Tubes B C D E F G H I ] K L M Tubes
VT-173¢ 3 35 1.4 2 4 ... % ... .. +VT-173
VT-174¢ 1 35 14 *3 4 Fil. continuity test tVT-174
only
VT-174¢ 3 35 1.4 *3 . 2 4 3 L e 1VT-174
VT-175 4 30 63 .3 22 .. VT-117%
VT-176 4 23 63 ... *} 2 * . VT-176
VT-177¢ 2 40 1.4 *3 . 2 2 +VT-177
Test 2 2 95 14 *3 2 .. ... o..002 2 Test 2
Good tube reads 20
VT-178¢ 2 43 14 %3 2 tVT-178
VT-179¢ 3 40 1.4 *3 4 2 t+VT-179
VT-180 3 30 1.5 *3 9 %4 VT-180
VT-181 4 49 63 *) 2 2 %2 VT-181
Test 2 4 41 6.3 *3 2 2 %2 .. Test 2
VT-182¢ 1 33 15 *=2 4 Fil. continuity test only +VT-182
VT-182¢ 2 3 1. 2 2 2 3 e e 2 +VT-182
Test 2 2 33 1.5 2 3 2 2 2 Test 2
VT-183% 2 57 1.5 *3 2 " +VT-183
VT-185 3 25 1. *3 L o e e 2 ) VT-185
VT-187* Not suitable for testing, exceeds 10 Watts *VT-187
VT-188 4 28 63 *3 .. 4 4 4 2 *2 VT-188
Test 2 2 45 6.3 3 4 4 *4 2 ... 2 %2 Test 2
Test 3 2 45 63 *3 4 4 *4 2 2 %2 Test 3
VT-189 4 30 63 *3 2 4 4 ... ... 2 % VT-189
Test 2 4 30 6.3 *3 2 4 4 2 %2 Test 2
VT-190 4 22 6.3 *3 2 "2 VT-190
VT-192 4 27 63 *3 2 "2 VT-192
VT-193 4 33 6.3 *3 2 "2 VT-193
VT-194 4 33 6.3 *3 .. 4 4 ... .. 2 "2 VT-194
Test 2 4 33 63 *3 4 4 4 2 % Test 2
VT-195 6 33 126 2 e 3 2 VT-195
Test 2 6 33 126 2 3 2 Test 2
No Short Test
VT-196 4 25 63 *3 2 *2 2 . VT-196
Test 2 4 25 6.3 *3 2 *2 2 Test 2
VTI19T-A 4 57T 5 3 .. 2 * VT-197-A
Test 2 4 57 5 *3 2 ... %2 Test 2
VT-198-A 4 36 6.3 *3 * 2 VT-198-A
VT-199 4 30 6.3 *3 2 2 .. VT-199
VT-201 4 22 25 *3 *2 2 VT-201
VT-201-C 4 22 2§ *3 e *2 2 VT-201-C
VT-202 4 27 6.3 .. 2 %2 *3 %4 . 2 VT-202
Shows short on F & K
VT-203 4 27 6.3 2 "2 %) 2 VT-203
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T™ 11-303 Test Sets
Par. 50 1.56-C, 1-56-D, I-56-H and I-56-]
(1) (2) (3) (4) (5) (6) (7) (8) (9
Tubes B C D E F G H I J] K L M Tubes
VT-204 4 27 6.3 .. 2 %2 *3 L L 2 VT-204
Shows short on F & K
VT-205 4 30 6.3 .. .. 2 4 4 * ¥ VT-205
Test 2 2 95 63 ... 4 2 2 .. 4 *3 *2 Test 2
Test 3 295 6.3 ... 4 2 .. 2 4 *3 =2 Test 3
VT-206-A 4 25 5 *3 .. 2 *2 VT-206-A
Test 2 4 25 § e 3 2 "2 Test 2
VT-207 4 30 126 4 2 4 2 ... ... %3 % VT-207
Test 2 2 30 126 ... 2 ... 2 4 4 *3 % Test 2
VT-208 4 27 6.3 *3 2 %2 VT-208
VT-209 4 19 126 ... *3) *4 2 ... "2 V1-209
VT-210t 3 30 14 2 ... .. .. 4 4 %3 +VT-210
VT-211 4 19 6.3 *3 %4 2 b VT-211
VT-212 2 20 14 ... *3 ... ... .. .. %2 2 ... VT-212
* Use Acorn Adapter BN
VT-213-A 4 32 6.3 *3 L 2 2 VT-213-A
VT-214 2 25 126 *3 4 2 .. 2 2 VT-214
Test 2 2 2% 126 ... *3 ... 2 4 ... %2 2 Test
VT-215 3 36 63 *3 ... .. 2 "2 VT-215%
Glo Tess 5 CL 6.3 *3 ... 2 2 *2 Glo Test
Glo Test 5 OP 63 *3 4 2 ) Glo Test
VT-221% 1 33 14 *2 Fil. continuity test ... 4 ... +VT-221
only
VT-221% 4 33 1.4 ... 2 e 2 3 .. +VT-221
VT-223¢ 2 3 1.4 3 ... 4 2 tVT-223
Test 2 2 40 1.4 *3 2 2 Test 2
VT-224 4 27 63 *3 .. 4 2 .. .. %2 VT-224
Top cap lead on left top cap
Test 2 4 27 63 *3 .. ... 2 4 *2 Test 2
'l'op cap lead on right top cap
VT-225 4 24 5 *3 *2 VT-225
VT-227 4 26 63 ... *3} . e *22 VT-227
VT-229 4 28 6.3 4 4 2 2 %3 % VT-229
Test 2 4 28 6.3 2 4 4 2 ¥ % Test 2
VT-231 4 29 6.3 ... .. 2 4 4 ... *2 % VT-231
Test 2 4 29 6.3 4 4 4 2 %3 %2 Test 2
VT-233 4 37 63 .. .. 2 4 4 ... 2% VT-233
Test 2 2 33 6.3 .. 4 2 2 .. 4 *2 %3 Test 2
Test 3 2 33 6.3 ... 4 2 .. 2 4 %2 %3 Test 3
VT-234 4 55 1.4 ... *3 .. . o .. %2 VT-234
Short top caps together
VT-235 3 31 63 ... *3 .. .. o .. %2 2 ... VT-235
Short top caps together
VT-237 2 30 1.4 ... *3 ... .. . .. %2 2 ... VT-237
Use Acorn Adapter BN
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Supplementary Data Par. 50
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Tubes B C D E F G H 1 ]J] K L M Tubes
VT-238 3 30 63 ... *3 ... o o o %2 2 VT-238
Use Acorn Adapter BN
VT-239¢ 3 037 1.4 ¥ o e e e 2 +VT-239
VT-241 4 20 6.3 *4 *3 . *4 2 %4 % VT-241
VT-243 2 3 6.3 *3 2 %2 VT-243
VT-245 4 15 63 3 e e e 2 2 VT-245
No short test
VT-264 3 0 1.4 %3 ... ... .. %2 %4 %) VT-264
VT-266 4 57 2.5 *3 .. .. %2 L Ll VT-266
VT-268 4 30 126 4 4 ... ... 2 %2 *) VT-268
Test 2 4 30 126 4 4 2 *2 %) Test 2
VT-269 4 20 63 .. *3 2 .. 2 ... "2 VT-269
Shows short on G and 1
VT-288 4 19 126 . %3 %4 2 ... %2 VT-288
VT-289 4 28 12.6 4 4 2 2 %3 %2 VT-289
Test 2 4 28 126 2 4 4 2 %3 % - Test 2
AF 4 24 25 =3 2 ... "2 AF
Test 2 4 24 25 *3 .. 2 %2 Test 2
AG 4 26 5 * 2 ... " AG
Test 2 4 26 S 3 ... 2 % .. Test 2
PZ 4 41 25 *3 ... ... ..0*%2 PZ
PZH 4 36 25 *3 .. .. .. 2 %2 .. PZH
1A3 2 75 1.4 *2 ... 2 e . %4 %) 1A3
1A4-Pt 2 28 2 o T 2 11A4-P
1A5¢ 3 50 1.4 ... *3 ... o e 2 +1AS
1A6% 3 39 2 ) e e e 2 +1A6
1A7¢ 2 41 1.4 ... %} . .. 2 +1A7
1B4t 2 27 2 L. 2 t+1B4
1B4-Pt 3 35 2 % . .. %2 +1B4-P
1BS+ 2 31 2 *3 . 4 2 .. 2 +1BS5
Test 2 2 40 2 *) 4 4 ... 2 2 .. Test 2
Test 3 2 40 2 *3 4 ... 4 2 2 2 Test 3
1B7¢ 2 31 1.4 . T, 2 +1B7
1B8t 3 5N 1.4 *3 4 2 4 4 +1B8
Test 2 3 60 1.4 *3 4 4 4 .. 2 Test 2
Test 3 2 9% 1.4 b 4 4 4 2 2 2 Test 3
1C5¢ 3 37 1.4 *3 2 t1C5
1C6t 3 40 2 *3 . o e e 2 +1C6
1DS, 1Ds,
1D5-GP¢ 3 N 2 b TR 2 ... +1D5-GP
1D8t 3 37 1.4 '3 4 2 4 2 +1D8
Test 2 3 48 1.4 *3 4 4 2 .. 2 2 ... Test 2
Test 3 3 95 1.4 *3 4 4 2 4 2 2 Test 3
1E4¢ 3 45 1.4 *3 2 t1E4
1B5¢ 2 35 2 *3 2 +1ES
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TM 11-303 Test Sets

Par. 50 1-56-C,1-56-D, I-'56-H and I-56-]
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Tubes B C D E F G H I J] K L M Tubes
1E7¢ 3 30 2 *3 2 2 t+1E7
Test 2 3 30 2 3 e 2 2 Test 2
1F7+ 2 3§ 2 *3 4 4 ... ... 2 +1F7
Test 2 2 95 2 *3 4 4 .. 2 2 2 Test 2
Test 3 2 95 2 *3 4 ... 4 2 2 2 Test 3
1G4+ 2 30 1.4 ... %} 2 +1G 4
1G5+ 3 39 2 U & 2 +1GS
1G6+t 2 35 1.4 ... %} 4 4 ... .. 2 +1G6
Test 2 3 40 14 ... *I . ... 4 4 2 Test 2
1H4¢ 3 41 2 . 3 2 t1H4
1HS+ 2 33 1.4 ... *3 .. .. 4 2 t+1HS
Test 2 2 40 1.4 ... *3 2 ... .. 2 2 Test 2
1H6t 2 30 2 .. 3 2 2 2 t1H6
Test 2 2 40 2 ... ¥} 02 4 .. 2 2 Test 2
Test 3 2 40 2 . ®3 2 ... 4 2 2 Test 3
1J5¢ 3038 2 .. *y . .. 2 t1)5
1]6+ 3 39 2 .. ®3 2 2 . . 2 t1J6
Test 2 3 39 2 e ¥3 L 2 2 2 Test 2
1L4¢ 3 033 14 2 ... 2 *3 +1L4
INS¢ 227 1.4 ... *3 2 +1NS
IN6+ 3 18 1.4 ... *3 ... .. ... 2 2 +1N6
Test 2 2 95 14 ... *3 4 4 2 .. 2 Test 2
Good tube reads 20
1P5¢ 2 31 1.4 ... *3 .. L. oo . 2 .. +1P§
1Q5¢+ 3033 14 o %3 o e 2 11QS
1R 4+ 2 57 1.5 *3 2 2 +1R4
1R5¢ 3 40 1.4 2 4 ... *3 . .. +1RS
1S4¢ 3 130 1.4 2 4 4 *3 .. .. +154
1S5+ 2 41 1.4 2 ... 2 & TR +155
Test 2 2 41 1.4 2 2 4 4 *3 . ... Test 2
1T 4+ 3 35 1.4 2 e e 4 ... *3 . .. t1T4
1T5¢ 3 40 1.4 ... *3 ... . .. .. 2 ' +1TS
1LA4¢ 3 40 14 *3 2 t1LA4
1LAGt 3 35 1.4 *3 2 t1LAG6
1LB4+ ‘3 40 1.4 *3 2 +1LB4
1LB6¢} 2 12 1.4 *3 ... ... .. .. 2 +1LB6
1LC5¢ 2 32 1.4 *3 ... ... .. 4 2 +1LCS
1LC6¢ 2 43 1.4 *3 .. ... .. 2 +1LC6
1LDSt 2 32 1.4 *3 ... .. 2 . 2 +1LDS5
Test 2 2 95 14 *3 4 4 .. ... 2 2 Test 2
Good tube reads 20
1LE3¢ 3 37 1.4 *3 .. ... .. 2 +1LE3
1LH 4%+ 2 40 1.4 *3 ... .. 2 e 2 +1LH4
Test 2 2 95 1.4 *3 2 ... ... .. 2 . 2 . Test 2
Good tube reads 20
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T™ 11-303

Supplementary Data Par. 50
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Tubes B C D E F G H I J] K L M Tubes
1LNS+ 3 40 1.4 *3 . 4 ... .. 2 +1LNS$
1SA6-GT+ 3 30 14 ... %3 2 +1SA6-GT
1SB6-GT¢t 2 36 1.4 *3 P 4 2 +1SB6-GT -
Test 2 2 9 14 ... *3 4 4 .. *2 4 Test 2
G2 2 45 25 *3 2 ... 2 %2 G-2
Test 2 2 45 25 %) 2 2 % Test 2
2x2/879 6 70 25 =3 ) e e 2x2/879
3A4 1 30 14 *2 4 Fil. continuity test 13A4
only
3A4¢ 3 30 1.4 2 2 4 3 +3A4
3ASt 1 33 14 *%2 4 Fil. continuity test only t3AS5
3ASYT 3 33 1.4 2 .. 3 4 4 2 1+3AS5
Test 2 3 33 14 2 4 4 3 .. 2 Test 2
3A8¢ 1 36 1.4 4 *3 4 Fil. continuity test only +3A8
3A8t 2 36 1.4 2 3 .. 4 4 3 2 .. 1+3A8
Test 1 2 36 1.4 2 3 4 4 .. ... 3 2 4 Test 1
Test 2 245 14 2 3 4 4 4 2 3 .. 2 Test 2
3BS¢ 3 35 14 ... %3 2 3 +3BS
3B7¢ 1 33 1.5 *2 .. ... 4 Fil continuity test only +3B7
3B7¢ 2 3 1.5 2 2 2 3 2 +3B7
Test 2 2 33 15 2 3 2 2 2 Test 2
3LF4 3 30 15 %3 * %4 3LF4
3Q5¢ 1 33 14 *2 Fil continuity test ... 4 1+3Q5
only
3Q5¢ 4 33 14 .. 2 2 3 $3Q5
3S4¢ 1 35 14 *3 4 Fil. continuity test $+3S4
only
3S4¢ 3 3 1.4 *3 .. 2 4 3 1354
G-4 2 45 25 & 2 .. 2 %2 G-4
Test 2 2 45 25 %3 2 2 %2 Test 2
KRS 4 36 63 %3 e %2 KRS
5X3 4 43 5 . 2 "2 5X3
Test 2 4 43 95 3 2 * Test 2
6ADS 2 37 6.3 *3 2 %2 6ADS
Glo Test 5§ CL. 6.3 *3 ... 2 2 "2 Glo Test
Glo Test 5 OP 6.3 *3 4 2 2 %2 . Glo Test
6AGS 4 20 63 ... 2 *3 *2 .. .. 2 6AGS
Shows short on F and K
6C4 4 28 6.3 *4 ... *3} *2 .. 2 6C4
6J6 4 19 63 ... 2 *3 %2 2 .. 2 6]6
Test 2 4 19 6.3 2 3 2 . 2 2 Test 2
6SF7 4 130 6.3 2 4 ... *)} ¥ 6SF7
Test 2 2 53 6.3 4 2 4 4 %3 % Test 2
6SG7 4 19 63 *3 %4 2 ... " 6SG7
6SH7 4 19 6.3 3 %4 2 ... =2 6SH7
612081 O—44-—6 73
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TM 11-303 Test Sets
Par. 50 1-56-C, 1-56-D, I-56-H and 1-56-]
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Tubes B C D E F G H I ]J] K L M Tubes
6SL7 4 28 6.3 4 4 2 . 2 *3 %2 6SL7
Test 2 4 28 6.3 2 4 4 2 %3 %2 Test 2
6ST7 4 30 6.3 2 4 4 ... 3 %2 6ST7
Test 2 2 95 6.3 ... 4 2 2 .. 4 *3 % Test 2
Test 3 2 95 63 .. 4 2 2 4%y % Test 3
1G7 4 19 6.3 *3 2 "2 7G7
7R7 4 20 6.3 *3 .. 4 4 2 %2 TR7
787 4 19 6.3 *3} . 4 . . 2 "2 787
Test 2 4 30 63 %3 4 ... .. 4 4 2 *2 Test 2
A 4 18 6.3 *3 2 "2 A4
™7 4 20 6.3 *3 ... ... *4 2 %2 A%
12AH?7 4 30 126 4 2 4 2 ... ... ¥} %) 12AH7
Test 2 4 30 126 .r. 2 ... 2 4 4 *3 *) Test 2
12E5-GT 4 30 126 ... *3 .. .. *2 2 12B5-GT
12H6 2 25 126 ... %} 4 2 .. * 2 12H6
Test 2 2 25 126 ... *3 ... 2 4 *22 2 Test 2
12SF7 4 30 126 ... ... 2 ... 4 ... *3 =" 12S8F7
Test 2 2 53 126 ... 4 2 4 ... 4 *3 *) Test 2
128G7 4 19 126 ... *3 * . 2 *2 128G7
12SH7 4 19 126 ... *3 *4 2 ... %2 .. 12SH?7
12SL7 4 28 126 4 4 2 .. 2 %3 ¥ 12SL7
Test 2 4 28 126 ... ... 2 4 4 2 %3 ¥ Test 2
14A7 4. 28 126 *3 ... ... i e 2 "2 14A7
14E6 4 31 126 *3 ... .. *4 4 4 2 %2 14E6
Test 2 2 65 126 *3 4 4 *4 2 ... 2 " Test 2
Test 3 2 65 126 *3 4 4 *4 2 2 %2 Test 3
14N7 4 28 12.6 *3 .. 2 . o 2 " 14N7
Test 2 4 28 126 *3 ... ... .. .. 2 2 "2 Test 2
14587 4 19 126 *3 ... 4 ... ... .. 2 %2 1487
Test 2 4 30 126 *3 4. ... .. 4 4 2 %2 Test 2
14W7 4 19 126 *3 ... .. *4 2 % 14W7
14Z3 4 25 126 *3 .. 2 %2 1473
RK-24 3 30 2 *3 ... ... %2 RK-24
KR-25 4 136 2.5 *3 . .. .. *®2 L KR-2§
2573 Inactive by RMA as of May, 1941 2523
28D7 4 18 32 *3 4 ... 4 ... 2 ..., *®2 28D7
Test 2 4 18 32 ¥ 4 2 4 *2 Test 2
2825 4 31 32 *3 . 2 *4 L L. 2 %2 2825
Test 2 4 31 32 33 .. .. M .2 20" Test 2
R-30 3 35 2 *3 .. 2 L L R-30
RK-33 4 27 6.3 *3 2 ... 4 4 2 %2 RK-33
Test 2 4 27 6.3 *} 2 4 ... .. 2 2 4 Test 2
RK-34 4 27 6.3 *3 . 4 2 e o %2 RK-34
Top cap lead on left top cap
Test 2 4 27 6.3 *3 ... .. 2 4 ... %2 Test 2
Top cap lead on right top cap
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T™M 11-303

Supplementary Data Par. 50
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Tubes B C D E F G H I ] K L M Tubes
52 4 30 63 *3 .. e B2 52
82V 4. 24 25 %3 2 ... "2 82V
Test 2 4 24 25 % ... 2 %2 Test 2
G-84 4 56 2.5 %3 .. *2 G-84
88 4 26 5 *3 2 ... %2 88
Test 2 4 26 5 *3 ... 2 %2 Test 2
VR-90-30 6 90 D" ... 2 .o e e e VR-90-30
(Good tube reads 20 — No short test)

95 4 36 25 *3 ... ... ... 2 %2 95
98 4 26 6.3 *3 2 .. 2 %2 98
Test 2 4 26 63 *3 .. 2 2 %2 Test 2
R-100 4 43 75 %3 e *2 L e e R-100
Short top caps together
HY-114.B 4 55 14 ... *3 ... ... .. .. %2 HY-114-B
Short top caps together
117N7-GT 4 20 110 R T 2 %2 %4 117N7.GT
Test 2 4 15110 3 4 4 4 2 2 2 Test 2
Allow tube to heat up, return lever K to position 1. Short test based only on first test.
117P7 4 20 110 *3 o 2 %2 *4 117P7
Test 2 4 15 110 3 4 4 4 2 2 2 Test 2

Allow tube to heat up, return lever K to position 1. Short test based only on first test.

117Z4.GT 4 19 110 *3 *2 2 117Z24-GT

VR-150-30 6 95 “D~ B 2t VR-150-30
(Good tube reads 10 — No short test)

182-B 4 37 % *3 *2 182-B

183 4 40 S ) *2 183

R-200 4 40 175 %3 * R-200

Filament connected from 1 & 4 on 4 pin tester socket to 2 & 4 pin of tube.
Short top caps together

231-D 2 42 33 ") . 2 231-D
244-A 34 2 3 L 2 " 244-A
245-A 3 58 2 *3 2 "2 245-A
252-A* Not suitable for testing, exceeds 10 watts *252-A
254-A* Not suitable for testing, exceeds 10 watts *254-A
259-A 3029 2 %3 . .. 2 %2 259-A
262-A 3 33 7.5 *3 .. 2 "2 262-A
262-B 3 03 7.5 *3 ... 2 %2 262-B
268-A* Not suitable for testing, exceeds 10 watts $268-A
271-A* Not suitable for testing, exceeds 10 watts ®271-A
274.-A 436 5 % .. 2 % | 274-A
Test 2 4 36 5 *3 2 e SO Test 2

275-A* Not suitable for testing, exceeds 10 watts *275-A
283-A 2 34 2 3 L. 2 %2 e e e 283-A
305-E Not suitable for testing, exceeds 10 watts 305-E
307-A 4 24 5 *3 *2 307-A
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TM 11-303 Test Sets
Par. 50 1-56-C,1.56-D, I-56-H and I-56-]
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Tubes B C D E F G H I J] K L M Tubes
328-A 4 28 7.5 %3 2 %2 L. . 328-A
350-A 4 19 63 *3 2 %2 L e 350-A
482-A 4 47 5 *3 ) e e e 482-A
586 4 42 7.5 *3 . . *2 L e 586
HY-615 3 3 63 ... *3 ... ... .. .. % 2 ... HY-615
Short top caps together
T13-A 4 20 63 .. %3 2 ... 2 ... %2 L T13-A
Shows short on G and I.
717-A 4 20 6.3 *3 2 ... 2 ... %2 L. 717-A
Shows short on G and I.
801 4 42 7.5 3 ¥ e e 801
802 4 29 6.3 *3 2 %2 L 802
807 4 25 6.3 *3 2 %2 e e 807
809 4 27 6.3 *3 2 e e 809
812 4 29 63 *3 ) e e e 812
837 4 25 126 *} 2 %2 L 837
840 3 3 2 *3 e %2 L 840
841 4 45 75 %3 ¥ e e e e 841
842 4 54 15 %3 2 e e 842
854 2 55 1.4 *3 2 e e 864
865 4 80 7.5 *3 ) e e e e 865
986 4 26 5 *3 2 L %2 e 986
Test 2 4 26 5 *3 2 %2 L e e Test 2
CK-1005% 6 33 126 2 . 3 .. 2 ... CK-1005
Test 2. 6 33 126 2 3 .. 2 ... Test 2
No short test
1201 4 20 6.3 *4 *3 - .. *4 . 2 %4 %2 1201
1203 2 33 6.3 *I . e e 2 %2 1203
1204 4 26 6.3 ... *3 .. 2 ... %4 %2 *4 | 1204
1284 4 25 126 %3 2 %2 . 1284
1291¢ 1 33 15 *2 4 Fil. continuity test only +1291
1291+ 2 33 1.5 2 2 2 3 e 2 .. +1291
Test 2 2 33 1.5 2 K I 2 2 2 .. Test 2
1293 3 3 14 %3 . %2 1293
1294¢ 2 57 1.5 *3 2 2 .. 11294
1299 3 25 1.5 *3 ) 3 . 1299
1602 4 40 795 %3 ) e e e e e 1602
1608 4 24 2.5 %) )t et e e e 1608
1610 4 28 2.5 *3 L %2 1610
1613 4 30 6.3 o . 2 ... 1613
1614 4 24 63 ] o e e el %2 2 .. 1614
1616 4 57 2.5 *3 L ®2 e e e 1616
1619 4 29 25 .. 0% L e el W2 2 .. 1619
1624 4 23 2.5 %3 *2 e 1624
1625 4 25 126 *3 2 %2 L .. 1265
7




TM 11-303

Supplementary Data B Par. 50
(1) (2) (3) (4) (3) (6) (7) (8) (9)

Tubes B C D E F G H I J] K L M Tubes

1626 4 32 126 ... *3 ... .. . .. %2 2 .. 1626

1629 3 36 126 ... *3} ... ... ... .. 2 %2 .. 1629

Glo Test S CL 126 ... *3 .., ... 2 .. 2 *2 .. Glo Test
Glo Test 4 OP' 126 ... *} 2 ... 2 .. 2 *2 ... Glo Test

1631 4 27 126 ... *3 ... ... e .. %2 p A 1631

1632 4 22 126 ... *3 ... ... . .. ®2 2 .. 1632

1633 4 26 29 2 4 4 4 *3 *2 . 1633

1634 4 39 126 ... 4 4 ... .. 2 %2 *3y 1634

2050 4 15 6.3 ... 3 L 2 2 .. 2050

No short test
2051 4 19 6.3 ... . J N 2 2 .. 2051
No short test

7000 4 25 6.3 ... *3 ... ... .. .. %2 2 ... 7000

7193 4 21 63 ... *3 ... ... o .. %2 2 .. 7193
Short top caps together

71700 4 27 63 *3 ... .. .. 2 %2 L. 7700

9001 4 27 6.3 ... 2 *2 *3 . .. 2 .. 9001
Shows short on F & K

9002 4 27 6.3 ... 2 %2 %3 &4 . 2 . 9002
Shows short on F & K

9003 4 27 6.3 ... 2 %2 *3 .. ... 2 ... .. 9003
Shows short on F & K

9004 3 28 6.3 ... *3 .. 2 . %2 9004

9005 2 34 33 ... %2 ... 2 . .. %3 %y 9005
Use Acorn Adapter BN
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TM 11-303
Par. 51, Fig. 38

Test Sets
1-56-C,1-56:-D, I-56-H and 1-56-]

NEW SYSTEM

COLOR INDICATES TOLERANCE (% ACCURACY)
COLOR INDICATES NUMBER OF ZEROS

COLOR INDICATES SECOND NUMBER

COLOR INDICATES FIRST NUMBER

OLD SYSTEM

|
TL-6895
FIG. 38. RESISTOR COLOR-CODE CHART
51. RESISTOR COLOR-CODE CHART.
Color Number | Color Number
Black ................oiil O{Green ......cvvviiriinnnnennnn 5
Brown ........... ... ... ... 1|Blue ...........coiiiiiit, 6
Red ... .. 2(Violet .........oiiiiviin, 7
Orange ..........cocvvinvnn, 31Gray ..o 8
Yellow ...l 4 White ..............0cutn.. 9
Gold (green) .........coiiiiiiiiiiiiiinn, 5% tolerance
Silver (blue) ........... ... ... iaii... 10% tolerance
None ...ttt e 20% tolerance (standard)

EXAMPLE: A 50,000-ohm resistor of standard tolerance is indicated

by a green ring (5), a black ring

(0) and an orange ring (000), as

shown in the new system of marking in figure 38. In the old system
of marking, at the right of figure 38, the resistor would be painted
green (5), with a black end (0) and an orange dot or ring in the

center (000).
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Test Sets
1-56-C,1-56-D, I-56-H and I-56-]

TM 11-303
Par. 53
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T™ 11-303

Par. 53

Supplementary Data
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Test Sets
1-56-C,1-56:-D, I-56-H and 1-56-]

T™M 11-303

Par. 53
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T™ 11-303

Par. 53

Supplementary Data

a[eds wyo-gQ¢ ‘1oisisar sardunpy
afeds wyo-gQg ‘103sisa1 sandnnpy
Jeds HFNS 1 10} 10381521 JUNYg

a[edxs ")’ YINI 10§ loisisar junyg
§3533 QN3 10j 10351sa1 JUNYQ

9
agn3 2poip ‘Jojsisal Junrwij-aualIn)

sjuawainseaw L3eded 10§ junyg

39
2qn3 £1a1eq ‘10351531 BunIWIf-IUALINY)

2qm "103Y
pue "JINV ‘10381521 Juniwij-juaiin)

$3533 2qn3 ‘10381531 1andnny

a[eds 'D'q A0 ‘1andnnu a8ejjop

3[exs D' A000‘T ‘rerdnnuw 23ejop

mo—mum UQ
‘A00S ‘A000°T ‘1ardnjnur a8ejjo

e DY A000°1 ‘1a1dnnw adeijop

sajeds O<
‘A00S ‘A000'T ‘sardmnu a8ejop

Ao ([)DS-£811 [PPON uT ¢
([ssu4
(D)ss-d

nem-| ‘%[ 4 ‘wyo-Q7 ‘punom-aiim ‘103SIsay
nem-| ‘% 15 ‘Wwyo-¢9 ‘punom-am ‘1035152Yy
nem-| ‘%1 ‘Wwyo-['I1] ‘PUNOM-AIIM ‘IOISISIY
nem-| ‘%1 ‘wyo-ppIl .vc:oi\u:& ‘1018153Y

nem-| ‘%15 ‘wyo-I°I[] ‘punom-aiim ‘103sISay

em-] ‘%1 ‘Wwyo-g[ ‘pPunom-iim ‘1035153Y

nem-| ‘9513 ‘wyo-QQf ‘PunoOm-aIim ‘10351S3Yy
e ] ‘o1 ‘Wyo-Ogy ‘PUNOM-AIIM ‘10ISISIY

nem-|{ ‘9% 13 ‘wyo-gQ¢‘l ‘punom-aiim ‘103s1SaY

nem-[ ‘%15 ‘wyo-Q¢ ‘punoOMm-aIIm ‘103SISIY

erlgg e

AYd pem-] ‘%T/1-1— ‘%T/1+ ‘Wyo-000'66 ‘U0qied ‘30IsIsay

‘enQg e

N3y a3em-] ‘%7/1-1— ‘%7/1+ ‘wyodaw-¢°7 ‘uoqied ‘10381saYy
erlgg e

AO3Yyd> ‘a3em-] ‘94T /1-1— ‘%T/1+ ‘wyoldaw-¢ 7 ‘U0qIed ‘10xwISIY
‘®1Q0f 3%

FYd ‘nem] ‘%T/1-1— ‘%T/1+ ‘WYo-000‘00s ‘uoqled ‘1o3sisay
“erOf e

Py em-l ‘%T/1-1— ‘%T/1+ ‘Wyo-000'00s ‘uoqied ‘Josisay

97-7009Z¢
1-109009Z¢
1VIIO9ZE
ydl109Zt
1V1109Z¢

1-8H1009Z¢
8+-0t09Z¢

£-Lr09Z¢

95-06192Z¢
76-5009Z¢

6699Z¢

¥-SV1089Z¢

¥-$V1089Z¢

Tr-0SL9ZE

Tr-08L9Z8

1452
£s-d
498"

154
0s-d

6v-d

8+-d
Lyd

94

¥ vy

1348

‘1¥-d

oy

83

Google



Test Sets
1-56-C,1-56-D, I-56-H and 1-56-]

™™ 11-303

Par. 53

3unsal aqn3 10} 3ay00g

AReq Yoe|q ‘Buoid-y ‘aqny ‘3a3)d0g 9LLISZT . ¥-OS
3unsaz aqn3 10§ 33xd0g Adxeq ‘yoelq ‘3uoid.g ‘agni ‘313x00g 889877 £-OS
Bunsay agny Joj 39yd0g upReq ‘yoelq ‘Buord-g ‘aqny ‘yd0g L898Z1 10S
Bunsay agny 10§ 3ayd0g raNeq ‘yoeiq ‘3uoid-p ‘aqni ‘32)300¢ £-6S98Z7 1-0S
a3wjjoa aun sisnlpy Nem- (7 ‘WYO-HQ] ‘PUNOM-AIIM ‘IqelIeA ‘JeIsoayYy ¥91L7Z¢ 674
JO3S1Sa1  SaM2S  IIJIW-UI] nem-1 ‘%15 ‘wyo-0Q¢°‘7 ‘punom-aIIm ;oumﬁum. SH-0$79Z¢ T |
¥
aqn: £L1aneq ‘iojsisay Fumpwi] JulIn) nem-7/1 ‘2Z01F ‘wyo-000‘1 ‘uoqied ‘103sIsay STSYZS e
EL 2]
2qn3 2poip ‘Joxsisal Buprwi-uUALINY nem-1/1 ‘%01~ ‘WYo-00Q°s ‘u0qied ‘I0Isisay 8USPZE [ £58.
ANID
dwe uoau ‘1031521 Funrwiluanny nem-Q1/1 *%01=+ ‘WYo-000‘001 ‘uoqred ‘103:Isay T-00L9ZE oL
s3[e3s "' A0ST
‘A0S ‘A000'1 Jandnnw 23e3jop  “edgg e NoaYd fgem-| ‘%T/1-1— ‘%T/1+ ‘wyoddw.g ‘uoqued lodsisay  61-T089Z¢E $9-¥
s "' VNOS 10j 1031521 3unyg nem-1 ‘%1 ‘WYo-L0'7 ‘punom-arim ‘103sIsay 11-2665Z¢ 194
I[eds wyo-pp§ 10j JOKISAI Junyg nem-| ‘%1F ‘Wyo-(TO'¢ ‘PUNOM-AIIM ‘103SISIY 11-$668Z¢ 094
[e> YOI J0j 10381531 junyg nem-| ‘%1F ‘wyo-gg'Ql ‘punom-aiim ‘103sIsay 0£-1009Z¢ 654
$15331 131j13021.5N03sed
Pue mo[3 ‘yojpstsal Bunrwi|-3uaLny nem-01 ‘%01 ‘WYo-000‘y ‘pUNOM-2IIM ‘10ISISAY 65-00$9Z¢ 854
dwey uoau 10§ Josisas Junyg wem-7/1 ‘%01 ‘Wyo-000°0sT ‘U0qied ‘1031s3Y L1-STL9ZE 9¢d
uonuny uonquosap pur uvd fo swvN "ON Y2015 D 'S ON foH
(panunuodr) 12152 ], uopuiquo)) DS-€8II1 12PON  'PES

84

Google



T™ 11-303

Par. 53

Supplementary Data

[eurwiiag 2a13e83N
sped pue 1333w surejuo))

12pWWyo 10} juaund sdjddng

ejep 8unsay aqny,

121823
Y3 03 sadejjoa d>.e snourea sarddng

SUOIDAUUOD 3533 3jeW OF
40302198 NI J —Ohor_oo
1032328 NI ( [033U0)
1030938 3MOID g [0I3U0)
10333[98 NJID g [0I3U0)

1533 2QN3 10} SIYIIMS IPI[G

51533 3agN3 10§ SAYOUMS PG

8unsay aqny 10§ 3Yd0OQ
8unsay aqn3 10§ YOG
Bunsaz agny 10} 3I}Yd0Og
Sunsay agny 10§ 3231008

3unsay aqn3 10§ 3ayd0Og

araxeq ‘yoe|q ‘yoef
yjayeq ‘jyoelq ‘ase)
sjoa T/1-% ‘1¢-vg A1aneg

$-184S21

PesTde
1EVe

1-f

(1A/0950¥¢ 32quinu }o03s sdio) Jeudig ‘[-9¢-] 12§ IS2L UI DS-999
IPPOIN “TA/D950¥4¢ J2qunu Y2038 sdop [eudlg ‘D-9¢- 32§ 353L U DS-999 [2PON) 42152, wyO-3OA DS-999 12PON 9

33s 239]dwod ‘yeyd agqn]

PA3-09 d-® “A-L]1 ‘4amod ‘Jowiojsue1]

spoid Yam ‘OMV 81§ ‘¥ ‘(A2Rlq 1 ‘P21 1) sped| 12,

10393[35-31dI ‘uonisod-Q7 ‘1jem.¢ ‘A1ejol

10302]3s-31n011> ‘uonisod.Q7 ‘1ajem-¢ ‘Aieiol

1032]3s NI ‘uonisod-p| ‘1ajem.¢ ‘Arejol

10352[3s-uNdI ‘Junioysuou ‘1ajem-¢ ‘Aiejol

1012]3s- 1M1 ‘uomisod.y ‘2jod-afBurs ‘12436

uonsod-4 ‘ajod-ajduls ‘13A2]-6 ‘103132]3s

ara5eq ‘yYoeq ‘duoad.¢ 328prw
qpaxeq ‘yoejq ‘3ucid-9 wejueg
MN[yeq ‘¥oe|q ‘Buoid.; ainjerurw
AMRAEq YoEIq [ed0]

aarpaxeq ‘yoeiq ‘[e0

.oﬂﬂu,

‘aqn
‘aqny
‘aqny

‘aqmy

"Yomg
Youmg
Youmg
Yoamg
‘Youmg
Youmg
‘395208
‘33)00g
‘39d0g
‘9008

‘3ad0¢Q

10/T-TLO¥d¢

LTL196Z¢
T1/D950vZ8
9°96-$186Z¢

1'95-67864¢
$95-$T86Z¢%
1S/T-TLOF ¢
1'S'VE066Z¢
TS/T-TLO¥AE
L' $L98ZT
T'9L982Z1
§LLIBZT
17°8L98Z7
9°0L98Z1T

(N9-s
(D)9-s
(Ns-s
(Q)s-S
(De-s
Q)¢S

6-0S

L-0S
9-0S
$-OS

85

Google



Test Sets
1-56-C,1-56-D, I-56-H and 1-56-]

T™ 11-303

Par. 53

erQg Ie Yd3Yd
10351521 521135 eI O nem-z/1 ‘%T/1-1— ‘%T/1+ ‘Wwyo-000'67 ‘uoqied ‘1osisay 6199Z¢ 84
sadues AQ00'I Pu® ‘A009 erl()Q8 ' YOIYd
‘A00S: ‘A0S ‘10381531 saL13s 2Fe0A Wem-7/1 " %T/1-1— “HT/1+ ‘WYo-000°LT ‘PAXY ‘uOqied ‘10331saY S1-LT99Z¢ L4
safuel
23e3j0a 10 junys Buneqed Jog Nem-7/1 *%HT/1-1— ‘%T/1+ ‘wyo-ggg'y ‘uoqued ‘Joisisay £0£€E9Z¢ 94
enQg8 I JYOYd
Jojsisal juays Jj2wwyQ NeM-T/T ‘%T/1-1— ‘%T/1+ "WYo-Qg1'g ‘PAxY ‘uoqied ‘103sIsaYy 1-S1€9Z¢ (12"
e7(g e }d2aYyd
3ed8 Q0T X Y ‘10381531 SAUIIS JIRWWY( nem-7/1 ‘%T/1-1— ‘%T/1+ ‘Wwyo-QpQ‘1¢ ‘PIX} ‘uoqred ‘103s1sIY 1£99Z¢ ¥
er(00g 18 }d3Yyd
30381831 JUNYs IPRWWYO NeMT/T ‘%HT/1-1— ‘%T/1+ ‘wyo-g 1§ ‘Paxy) ‘uogaed ‘1038Isay T-SV1£097Z¢ ¥
708 e Yoayd
3[ed8 Q01 X Y '10I5ISA1 NI IPWWYQ EM-T/T %HT/T-1— ‘%T/1+ ‘Wwyo-L8'T ‘PXI) ‘Uogied ‘10Isisay 1-L8T9Z¢E |
WSd
JPWWYo I1oj judwisn(pe Li1anegq ad£3 ajodydesg ‘wem 1 ‘%01 F ‘wyo-00Q‘] ‘punom-imm ‘133d2uionUA0J P1'89TLZT 14
sued pue 1332w spoddng arayeq ‘yoe[q ‘jdueg 1d/100¥14¢
1332w Bunedipuy wyo-000°‘1l “AwQQl “e7QQl ‘13PN 7T7%94¢ I-W
qouy 1032[3s NI aAaxeq ‘yoe[q ‘3d4y meq ‘gouy 8€82ZT
qouy 1SN[AV U au[yeq “Pr[q ‘punor ‘qoud  IN/0D940vds
[eutwial 2AnIsOd ArpYeq ‘par yoef v 185SZ1 4l
uotdunyg uonguUISIp pur uvd fo IWDN ON Y2018 °D S oN fod

(pomunuos) 12159, WYOHOA DS-999 19PON  “q€S

86

Google



Par. 53

TM 11-303

Supplementary Data

1239w duryedipu]
qouy Yams 103029[3g

Jeutwiia) -

[eururId]

‘"ANOD SdIYdS Put SLTOA

syied pue 1332w surejuoy)

aoipedes> Jurypolg

0S-0£9 I3PON ‘T-¥7E€d¢ I2qunu
SUOIPIAUUOD 3533 MG.—J&E 103
hOGUU—Dm umﬁu.n.—o

10351531
$21135 1]2WWYO SI UOKDE WY0-08T
‘Junys J32WWYO SI UOIPAS WYO-G'[§

10381531
$2112§ 12J2WWYO SI UOIPIS WYO-97
1JUNYS 1232WWYO ST UOIDAS Wyo-( g

10351521 SaU13s FeIOA
10351531 Sa11as AJe O

10351521 SaL1ds JeJ[OA

“AWQQT “erpol ‘(DS-059) 122N

ad43 1eq ‘qouy

wyo-000' T

AI[3jeq ‘paz ‘yoef

aaeq “yelq e[
Ayaeq ‘yoE[q ‘asey
‘A-Q0F J7¢ 0 ‘rejngny ‘aaded ‘1oidede)

17£94¢

8€8SZT

¥-18SS$7ZT

$- 188877
pesTde
111-00sVd¢

1-0

(7-¥7Led€ F2qunu yd03s sdio)) [euBig ‘[-9¢-1 32§ Isa L, Ul

spoid 3531 Yy 333jdwod ‘325 ‘spe3| umu._,..

uonsod-g ‘ajod-aj3urs ‘3ued.z ‘A1ejor ‘Youmg

%T/1-1— ‘%7/1+ ‘wyo-¢ 17 pue -087 ‘ad43-[oods ‘punom-anm ‘1035152y

nem-¢g

‘UBT/1-1— ‘%T/1+ ‘wyo-97 pue .¢¢ ‘ad43-[oods ‘punom.aiim 1035153y
‘enQ0g ' Yoayd

‘wyo-000‘006 ‘pPaxIj ‘uoqied ‘103sisaYy
'enQ08 e YIayd

‘wyo-000‘00¢ ‘P2X1j ‘U0qIed ‘JOISISIY
erlgQg e }IYd

‘wyo-000‘0LT ‘PXY ‘U0qIed ‘Jo3sISAY

em-T/1 ‘%T/1-1— ‘%T/1+
Nem-7/1 :W.S\_;I ‘%T/1+

wew-T/1 %T/1-1— ‘%L/1+

1T/950vZ¢
¥ 95-$T862Z¢

1V1t09Z¢

6[-2009Z¢

06L9ZE

¥1-08L9Z¢

CI-LTLYZE

}o03s mmuoO [euBig ‘D-9¢-1 32§ 3152 Ul DG-059 [PBPON) 42194 mdinQO DS-0S9 12PON 2

1-S

91- ‘s1-d
vl ‘€1-Y
AR
o1-y4
64

87

Google



Test Sets
1-56-C,1-56-D, 1-56-H and I-56-]

™™ 11-303

Par. 53

iop1sa1 Buipiatp-adeljoa 13yndY nem-1/1 ‘%s+ ‘Wyo-000‘T ‘uoqied ‘Jopsisay 9-00792¢ LY
junys 3unerqed 1N nemq ‘%T/1-1— ‘%T/1+ ‘Wyo-QQQ°'1 ‘punom-aim ‘1018153  801-0019Z¢ 974
3eds AQCT

‘10381591 Juiydjew-aduepadwr sauag ‘08 e YOIYD ‘nem-Q] ‘% ¢ - ‘Wyo-000‘y ‘punom-aimm ‘10351say Yace19Ze (342
e33 A09 ‘engog 3

‘10351531 Buryojew-duepadwr saniag YYd em-] ‘%T/1-1— ‘%T/1+ ‘WYO-¢O1‘y.‘punoOm-asim ‘1035153Y £D01+97Z¢ A
, ergQg e

$3jed8 [[e ‘10381531 82LI3Q XY ‘nem-7/1 ‘%T/1-1— ‘%T/1+ ‘Wwyo-009‘| ‘uoqled ‘103sisay 6-06197Z¢ £Td
‘erQgQg e

e A0S ‘3031821 213G PPIY wem-7/1 ‘%HT/1-1— ‘%T/1+ ‘WYO-000°0¥T ‘UOqIed ‘I03sisay 8¥ILIZS (448 |
‘enQog e

S3[e8 AQST PUE AQ9 ‘103151 $2LIG PIYP ReM /T ‘%T/1-1— ‘%T/1+ ‘WY0-Q0°0T1 ‘uoqued ‘iosisay 8-TILIZE 174
saeds ‘e7Q0¢ e

AST PU® ‘AQ9 ‘A0¢1 ‘J03M21 S2U3g PP New-T/1 ‘%T/1-1— %/ 1+ ‘WYo-000°'yT ‘U0qIed ‘i0xkIsay Y-¥199Z¢ 0T-Y
Ayes Asl ‘erQQg 3e

‘10351821 Juryojew-aduepaduwir saIag NYd em-7/1 ‘%T/1-1— ‘%T/1+ ‘Wwyo-ppy'y ‘Uoqied ‘103sISaY ¥-qOP¥9Z< 614
Jedxs A9 erlpog e

‘10351821 3urydojew-aouepaduwil s3L13g XY ‘Bem-T /1 ‘%HT/1-1— ‘%T/1+ ‘wyo-ggg'y ‘u0qied “1035183Yy £D£0$9Z¢ s1-d

adwyjj0a
3-p revorpodoid o3 >-e saduey) 7-g 3d43 ‘apixo-1addod ‘1anj102y 1-T0LYHE 1-44
sued pue 139w spoddng Aaneq ‘yoeyq ‘Pued 14/T-¥Teedes
uoIuny uonquosap puv uvd fo wo) ‘ON ¥2018°D 'S ON foy
(panunuod) 1219 ndinQ DS-0§9 12PON €S

88

Google



T™ 11-303

Pars. 53-54

Supplementary Data

3523 23ejyed] pue JoOys

apo1Pa3[2 10§ duezdeded sajdno)

u211nd Pap wu—UO—m

sa8uer 13jawwyo 10} julind satddng

sa8uel 13j35WwWYo 10§ juaind safddng

§31593

$1593

$383]

$3533

$3533

$3533

8359}

$359)

jurod-a21} 10j 10303uU0)
u:..om\uwé 10§ 10323UuU0)
jutod-221§ 10} 10323UU0))
jurod-a21} 10} 1032UU0O)
jurod-221} 10} 10302uu0)
3utod-221} 10§ 10322uu0))
jurod.2213 10§ IO3P2UUO)

surod.221) 10} 1032UU0Y

103d3[3s aduey

sa[eds A9

PUE ACT ‘A09 ‘A0S ‘103ISISaI $aU3Q

'A-007 “901F “p1° ‘1aded ‘103pede)
‘A-Q0F ‘%015 g0 ‘aaded ‘103dede)
NOA-T/1-1 ‘0§-Vd A1dueg

H0A-7/1-7T ‘T-ve Aaneg

uoIPIuU0d aqny Ng-2d4j-uzodoe ‘i13idepy
uoIPayuUod aqn3 (edo]) Suoid.g ‘yardepy
uorpPauuod qn3 ([evo) 3uoid.g 1adepy
uorpauuod aqny (231ef) Buoid-, ‘1a3depy
uondauuod aqny (jjews) Buoid.; ‘sandepy
uorpuuod aqn3 Juoid.g ‘1a3depy
uondauuod Iqny 3uoid.¢ ‘1aidepy

uoipauuod agny Suoid.py “193depy

uonsod.g ‘Bued.z ‘adues ‘A|quasse yomg

Qg I NIIYd

Nem-7/1 %T/1-1— %T/1+ ‘wyo-000°71 ‘uoqied ‘ioisisay

1'601-001VASE
88Q ¢

0£VeE

Ve
TV/0950¥ ¢
9-L0£ZT
$-L0EZT
¥-LOEZT
£-L0SZT
T-L0EZT
1-L0£ZT
LOEZT

£94-$7867Z¢

$T-TI199Z¢

€0
0

‘uondudsap pue dweu ‘Jaqunu Yoois £q sued juswadeidas 1p10 :FION

(C11-7L0¥4€ I2qunu }d038 m&oO [eudig) 42152, uouvuiquio)) $0 19PON P
‘H9¢ 1 ANV 9471 SIAS LSAL 4Od S1LdVvd F19vADVIdId 30 F1dVL +¢

TS

874

89.

- GaTgle



Test Sets
1-56-C,1-56-D, I-56-H and I-56-]

T™ 11-303

Par. 54

-b: —Ohﬂ—.—QU

“snfpe }dayd> aul| pue sn(pe swyQ punom-aim ‘wyo-000‘09 Pue wyo-Q0T ‘[0JIU0d [enp ‘1eIS03YY  14/D9S0bAE 0¢-yd
V., [013u0> 23ejjoa aury pUNOM-IIIM ‘PIIR0OD-DTWIEIID ‘WYO-HQ] ‘IeIS0YY ¥OILZS 674
5-p [euornodoid 03 d-e saduey) 7-g 2d43 ‘ui-3n[d ‘aaem-ny ‘apixo-1addod 1y 1Y/T-TLOVAS € ‘T34
suoIdIuU0d 3533 3jurtod-aalyg Alquasse a[qed pue 3n|d LIV/V9SOrdt 1-4VD
1239w 1ojedrpuj 8500 244 g 'O *,p P “AWQEOL “ETOOT ‘1IN 7-000+ 14¢ N
21no0s 1amod 03 133533 $31D3UUO) 3nid papjow yam 1aqqni Yoe|q ‘OMY §1f ‘101dnpuod-7 ‘8 ‘p10d U]  $)/HTESECIE
83833 aqn3
Joj Jojedipur aZeyed| pue uoyg nem-01/1 ‘uoau ‘dwrey 1-688521 1-d
qouy D sjonuop o3ed1pur ayrym ‘dnsejdosd *yoejq ‘qouy 8¢8SZ1
qouy q sjosu0p aurp aym yam ‘xeq ‘yoelq ‘qou) ¥P8YLSZT
sqouy g pue W s[o1uo) aur aaym ‘dusejdosd ‘yoejq ‘qouy Y'8YLSZT
[eulwiag
LNdLNO PYt dVD ‘VIN'O'A 1033uu0d> uid-punos ‘afYeq Yoe[q Yoef $18842Z7 8[
Jeurwiag
391 2anpeded pue YIN-O'A+ 1033uu0d uid-punol ‘rajeq ‘par ‘yoef ¥-18S$ZT Lf
Jeurwial 3523 jurod.aa1g 10pauuod uid ‘nu [euoFexay ‘aijayeq ‘yoeiq ‘yoef 1-09§§ZT 9-[
Jeurwial 3823 jutod.aa1g 10pauuod uld ‘inu [euodexay ‘ayfajyeq ‘par ‘yoef T-09§SZT sf
103edi[ie ‘diy L801Z¢
uoduny _ uonquasap pur uvrd fo JwvN "ON Y015 DS ‘oON oy

( panu1Iuor) 42152 J, uonpuiquo)) $01 [9POJN  PbS

Google

(=]
[=))



L o
(=
<
- §
Qy
[
9
e d
I
Q
e
'S
I
R d
e
V
£
K"
a,
Q,
3
(75}

$3533 3QN3-131j13031
pue 2a1adwe ‘10351591 Jumrwirp-juaung

1533 2qn3 ‘10381531 IAdNNN
ajeds ')’ A01 ‘rndujnu afejjop
eds '’'q A000'T ‘1dndunu aseljop

wU—dum OQ
AO0S ‘A000°‘1 ‘131dujnw 23e30p

eI D'V A000°'1 ‘Jardnnu adejjop

S3feds 'Y

‘A00S ‘A000‘1 Jaaidnnur agejop

sa[eds ‘D' A0S ‘A0ST
‘A00S ‘A000‘T ‘13ndninuw a3e3jop

$3[e35 "'V A0$T
‘A00S ‘A000'1 ‘12rdpnw a3ejjop

sa[eds 'O’V AOI PUt ‘A0S ‘A0ST
‘A00S ‘A000°T ‘sandnjnw a3ejjop

sa[eds ')’y [[e 10} Jardunuw jeljop
e NOST “3Mdnjnw swyQ

e>s DFWS'T FNdpnw swyQ

s DFWST Hadupnuw swyQ

2[eds SWYO OS] ‘10I8ISa1 Junyg

Ieds Y047 ‘1038IS2I junyg

nem-1 ‘%13 ‘wyo-0Q¢‘l ‘punom-aiim

uem-1 ‘%513 ‘Wwyo-Q¢ ‘punom.aiim

nem-1 ‘%1 F ‘wyo-000'66

nem-1 ‘%1 F ‘wyolaw-¢'g

nem-| ‘91 F ‘wyoBdaw-g7

nem-1 ‘%14 ‘wyo-000°00§

nem-1 ‘%1 + ‘'wyo-000'00S

nem-| ‘%14 ‘Wwyo-000‘00¥

nem 1 ‘%14 ‘wyo-000‘00%

nem-1 ‘%13 ‘wyo-000‘0s
nem-1 ‘%1 ‘Wyo-0sL'8l

paeas sse[d ‘mem-| ‘%7 ‘Wyo-006'l

pajeas sse[3 ‘Nem-| ‘97 ‘wyo-000‘6I ‘uoqied

‘uoqied

‘uoqaied

‘uoqaied

‘uoqaied

‘uoqred

.:Oﬁamu

.CO&.—NU

‘uoqied
‘uoqied

‘uoqied

3em 1 ‘wyo-000‘061

‘paxy
‘paxyy
‘paxy
‘paxyy

‘paxy
‘paxy

‘paxy

‘paxy

‘paxyy

‘paxyy
‘paxy
‘paxy
‘paxy
‘paxy

PUNOM-IIM ‘J3eM-T ‘WYO-L QL]

punoOM-aIIM ‘Nem-| ‘WYo-Q0p

‘103s153y
‘10381534
‘1038153

‘1038153°Y

‘10381834

1035152y

1035159y

‘103s1S3°yY4

1038153y

‘10381s2Y
‘1035153Y
‘10351S9Y
‘1038183Y
‘10351S3Y
‘10351S3°Y

1038153y

$9-0S19Z¢
LS$-5009Z¢
1-6699Z¢%
£-$VI0892Z¢

£-§V1089Z¢
SY-0$L9Z¢E

Sy-0SL97Z¢t

$-0¥LI9ZS

S-OPL9ZE

T1-0899Z¢
1-L98199Z¢
£-0619Z¢
1-6199Z¢
1-61L9Z¢
T-94L109Z¢

1-#865Z¢

Sh-

8-
Lyd
9%

‘

1448 |

1248 |

848"

o¥-d

6¢-d

8¢-Y

Led
9¢-d
sed
14498 |
£ed
(43¢ |

Ie-d

91

Google



Test Sets
1-.56-C,1-56-D, I-56-H and I-56-]

TM 11-303
Par. 54

131313321 23e3joa auf 03 ndur sywry nem-z7/1 ‘9%01F ‘wyo-000‘01 ‘uoqied ‘paxij ‘10I81S3Yy L-0O1997Z¢ +¥9-4
10351531 UORRIQI[Ed I Wem-| ‘Aunyur 03 0OO‘ST ‘103ISAY ¥-0£99Z¢ £9Y
1038131 UONRIQI[ED 1NN nem-] ‘9% 1F ‘wyo.0¢-0 ‘punom-aimm ‘diqeisnipe ‘103s1say 74°$009Z¢ No\&.
.v_auw ‘D'd YVINOS 30j) 10381831 3unyg nem | ‘91 F ‘wyo.,0°7 ‘punom-Imm ‘Ijqeisnipe ‘1035183y 11-7T668Z¢ 19-Y
9[eds wyo-QQ¢ JOj 10381sA1 UNYQ nem-1 ‘941 F ‘Wyo-¢70'§ ‘PUNOM-Iim ‘3jqeisn(pe 103818y 11-S66$Z¢ 09-4
reds YOI 10} 10351821 Junyg nem | ‘941 F ‘wyo-J°Q] ‘punom.anim ‘djqesnipe ‘103s19y 0£-10097Z¢ 654
$3893 121}11931 snoased
pue mo[3 ‘1o3s1sa1 Funrwi| JuALIN) Hem-Q1 ‘wyo-00Q‘s ‘PuNOM-Ilm ‘paxi}y ‘103sIsdY 91-00$97Z¢ 854
dure| uoau 1oy Jo3sisas Junyg %07+ ‘Wwyo-000°‘0sT ‘uoqied ‘paxyj ‘103s1saYy 1-§TL9ZE 954
a[eds wyo-gQ¢ ‘10381521 11 dnnN nem-7/1 ‘%¢F ‘wyo-g9 ‘uoqied ‘paxij ‘1oisisay ILS¥ZE S|
3[e>s DINS'1 10j Jorsisal junyg nem-| ‘%15 ‘wyo-{°[{] ‘punom-aim ‘aqersnipe ‘Josisay  (-IVII09ZSE 1438
Ae>S D'A VI 20} 10381321 Junyg nem | ‘%15 ‘Wyo-I [ ‘punom-aiim ‘a[qessnipe ‘Josisay  [-IVII09Z¢ £4Y
$3593 2qn3 10j 30351831 JUNYQ nem-] ‘9% 13F ‘wyo.[ [ ‘punom-aim ‘djqersnlpe ‘103s1say  [-IVI109Z¢ (432"
I8}
3qQn3-2potp ‘Jo3sisalr Juniwif-3ualny nem-| ‘%1 ‘wyo-g ‘punom-diim ‘paxy ‘yoisisay  p-8H1009Z¢ 154
siuawainseaw Lpedes 10§ 3unyg nem-7/1 ‘%15 ‘Wyo-QQ¢ ‘punom-aiim ‘paxij ‘10Isisay 84-€¥09Z¢ (U9
08
aqny-£1338q ‘10381531 Junwij-3uaLINy nem-1 ‘% 1F ‘WYO-OgH ‘PUNOM-IIIM ‘PIXI] ‘10ISISIY $-€¥09Z¢ 6v-Y
uopunyg uonquUISIP puv 1vd fo IwpN "ON ¥201s°D 'S ‘oON oy
(panutiuosr ) 12152 I, uoupurquo)) 0l [PPON 'PbS

92

Google



T™M 11-303

Par. 54

Supplementary Data

8unsay aqny 104
Suisay aqna 104
8unsay aqny 103
8unsay aqni Joyg
Bunsay aqniy 104
Sunsal agni 104
Sunsal aqn3 104

33
aqny Liapeq ‘10381531 Bunrwij-juaiin)

359}
aqn3 aporp ‘Jojsisal Sumrwij-3ulLINy

3ANOID
dwe| uoau ‘10351521 SurNUII]-3UAIINY)

131313031 23e3j0A 2uy| 03 3ndut sywr

1038131 521128
ynoI 3unnseaw 2duespeded qINI

10351831 831198
oI Suunseaw dueweded (INOT

10351531 JIYD 3UI[ NDID IYIPAY

31838 "O°'A A0sT
‘A00S ‘A000'1 “sardnnu 38e3op

uonnq 2injerurw
129eq ‘YAr|q [0
Aa9eq ‘YPe|q ‘[ed0
apRYEq orlq
Alaxeq ‘Foelq
A1j25eq ‘ydoe|q
anRYeq yeq

nem-p /1 ‘% ‘wyo-000°1
nem-7/1 ‘%5 =+ ‘Wyo-000°s

nem-p/1 %01+ ‘wyo-000'001

wem-7/1 ‘%SF ‘wyo-007‘t
wem-y /1 %01+ ‘wyo-000‘T

nem-7/1 ‘%01 ‘wyo-00l

‘[013U0D JIALIPMIIIS ‘J3em-| ‘WYO-QQQ‘] ‘punom-aiim ‘yesoayy -

nem-1 ‘9% 1+ ‘wyodaw.y

‘8uoid.; ‘aqni ‘33)d0g
‘Buoid-g ‘aqn3y ‘33yd0g
‘8uoiad.g ‘aqni ‘39j)d0g
‘8uoid-;, ‘aqny ‘39yd0g
‘duoid.g ‘aqni ‘1208
‘8uoid.¢ ‘agny ‘33)d0g

‘8uoiad.4 ‘aqni ‘393d0g

‘uoqied ‘paxij ‘Joisisay

‘uoqied ‘paxyy ‘103s1sa3Yy

‘uoqaed ‘paxiy ‘103sis3a Yy

‘uoqled ‘paxyy ‘103s1s3Yy
‘uoqied ‘paxiyy ‘103815
‘uoqled ‘paxy ‘103s153Y

Ya3ims mnoyum

‘uoqued ‘paxy 1038153y

SLLIBZT
17°8L982ZT
LEI-66L8ZT
9'LLIBZT
889821
L8987Z1
8'¥LIBZT

$1-0019Z¢

LISYZE

$1-00L9Z¢

£-0089Z¢

L1-0079Z¢

£-0109Z¢

£ 16TL2T

61-1089Z¢

L-OS
9-0CS
$-0S
¥-OS

0S8
1-0S

(472" |

1L

oL

694

89

L9d

994

94

93

Google



Test Sets
1-56-C,1-56-D, 1-56-H and I-56-]

T™ 11-303

Par. 54

1232w Funedrpuj

qouy 1snfav U

qouy 10333[3s UNIID
[eUIWIa} ANIISO4
Jeutw1ay danedaN

sued pue 1332w suiejuo)

1232w wyo 10§ uaund sapddng

%T= -p “awQQl “ed001 ‘1239
susejdond ‘yoe|q ‘punos ‘1gNfQV U ‘qou)
onsejdosd yoejq ‘2d43 1eq ‘Burxapur ‘qouy
qjasjeq ‘pas ‘du ‘yoef

aPYeq Poe(q ‘du ‘yoef

ARAeq Joe|q sty

NoA-T/1-4 18-y K1aneg

1-000¥14¢
14/0950%4¢
P 8PLSZT
¥-186SZT
$-1888721
PesTAL
1tve

(‘700¥14¢ 32quinu yoo3s sdio) [euBig) 42153 I, WYO-UOA ZOT 1PPON '

ejep Bunsay aqn 32s 233[dwod ‘yeyd aqnl 1D/11-TLO¥IE
333593
3y3 03 sadejjon d-e snouea sarjddng PA>-09 O-' ‘3j0A-L]] ‘13mod ‘1awiojsuel] LUE1962Z¢ -1
did 103edije pue

SUOID3UUO0D 3533 YeW O] poid yim ‘Pa1aa0d-13qqna ‘MY 81§ ‘(3de[q | ‘p3ir 1) sped] 3], TT/D9S0vZE
1033235 NI (] [013U0) uontsod-g7 ‘13jem-g ‘a3uer ‘YPIUMG  T'0L-$T86ZE 9-S
J0P2J3s INID g [013u0) ‘uorytsod-Q] 13jem-p ‘33uer ‘YOAMG  €0L-ST86ZS §S
$1523 aqn3 Jog uonisod.p *ajod-a[3uts ‘apis ‘Youmg 1#-+1867Z¢E €S
3unsa3 aqni 104 pre 3uneay ‘Juoid-¢ ‘agmy ‘3axyd0g 0T'$L98ZT 608
8unsa3 aqm 104 323prw ‘3uoid-¢ ‘aqn3 ‘3ayd0g 0T $L98ZT 8-0S
uotpung uo1uIsIp puv uvd fo Iwv)N "ON Y2015 DS ‘ON 2y

(PINUNIUO0I ) 43153 [, uoupulquiol) $0J [2PON  DpS

Google

94



TM 11-303

Par. 54

Supplementary Data

eds QI x Y .uOuwmmu.— S35 1PuwyO
103s1s21 junys I1djpuwyQp

J03s1sa1 junys Idpuwyy

A[eds | X Y J10381Sa1 SaW2s JpwwyO

adues
A008°‘1 ‘10351821 1arpdi3nw 33eloA

sadues AQ08‘1 pue
A009 ‘103s1sa1 1ardnnuw a8ejjop

saduel AQ08‘1 PU® A009
‘A00E ‘10381521 131 dynw 35eI[0A

sa8ue1 a3ejj0a
Ire ‘1o3sisaz 1ardujnw 28e3joA

saduer AQ08‘'T PU® A009 ‘A00f
‘AOE ‘Jo3stsa1 Jardunuw adejjop

sague: agejjoa 10§ junys Juneiqie)
1038151 JUNYs 1RWWYQO

a[eds
000°] X Y JOFISaI SIS IPWWYQ

10351521 JUnYs JPuWwWyo
3feds OO X Y J03sIsal §aL1as JPWWY(O

1332w wyo Joj juawsnfpe Aianegq

sued pue 1239w suoddng

nem-p/1 ‘%1F ‘wyo-0gz ‘punom-aim
NeM-y /] ‘%1 F ‘WYO-¢IE ‘PUNOM.IIIM
Nem-$ /1 ‘%1 F ‘WYO-¢E ‘PUNOM-IIIM

nem-p/1 %1+ ‘wyo-97 ‘punom-anm

Bem-1 ‘%73 ‘wyo-000°‘009 -‘uoqied
nem-7/1 ‘%1F ‘wyo-000‘00¢ ‘uoqied
nem-7/1 ‘%TF ‘wyo-000‘0LT ‘uoqied
nem-7/1 ‘%T—+ ‘wyo-000°67 ‘uoqred

Nem-7/1 ‘%I ‘wyo-000°‘LT ‘uoqied
nem-7/1 ‘%14 ‘wyo-ggg‘g ‘uoqred

nem-7/1 ‘%7TF ‘wyo-Qg‘g ‘uoqied

3«3\~\w ‘94T F ‘wyo-0p0‘I¢ ‘uogied
wem-7/1 ‘%1 ‘wyo.S[¢ ‘uoqied

nem-7/1 ‘%71 ‘wyo-QLg'T ‘uoqied

‘paxiy ‘101s15Y
‘paxiy ‘10181s3y
‘paxiy ‘101s153Y

‘paxiy ‘103s1s3y

‘paxij ‘10351s2y

L d

‘Paxiyy ‘1031s1s3y

.—UUKC ..—Ouw.—mu,ﬂm

‘paxty ‘iosisay

‘paxyy ‘1031s1s3Y
‘paxry ‘103s1say

‘paxiy ‘1ojsisay

‘paxiy ‘yoisisay
‘paxty ‘103s1SY

‘paxy ‘103sisay

uoqied ‘wyo-000‘l ‘128prur ‘yeisoayy

aupaReq ‘yor|q ‘Pued

1-87097Z¢
1-1V£009Z¢
01-£665Z¢
1-997009Z¢

¥1-08L97Z¢

.

81-08L9Z¢

9I-LTILIZE

67997Z¢

L1-LT99Z¢t
[4470 1331 VA"
T-S189Z¢

1-1£99Z¢
T-SVY1£09Z¢
1-L8T9Z¢
£-0IELZS

1d/100¥14¢

91-d
$1-Y
P14
£1-d

95

Google



Test Sets
6-D,1-56-H and I-56-]

TM 11-303
Par.

-C. I3

I-5

sa[eds AQS] Pue AQ9 ‘JOISISaI $3NIAQ nem-7/1 ‘%7 + ‘wyo-000‘071 ‘uoqied ‘paxij ‘ioisisay Y1-T-1L9Z¢ 17-34
s9[eds
AST ‘A09 ‘A0QST ‘30381531 sa119g nem-7/1 ‘%TH ‘Wyo-000‘y7 ‘Uoqied ‘paxiy’ 10iksisay 9¥T199Z¢ 07-ad
Aes AST |
‘103s1s 31 duiydrew-aduepadur satdg nem-7/1 ‘%1 ‘Wyo-ppp'y ‘uoqied ‘paxij ‘103s1s3Yy vydvPr9Z¢ 61-4Y
deIs A9
‘10351531 Julydjew.aduepadwy sauiag Nem-7/1 ‘%HTF ‘wyo-gggs ‘uoqued ‘paxty ‘103s1say 1-£D80$97Z¢ s1-3M
a8ejj0a ‘
>-p [euonzodoid 03 >-e saduey) 7-d 2d43 ‘aaem-|[nj ‘spixo-1addod 1312y 1-T0LYHE 1-34
sued pue 1330w supoddng Aeq ‘Yoelq ‘Pued  1d/T-¥TELAS
1332w 3unesipu] %= 2-p “AwQQl “evoQl ‘421 P-rieedt TN
qouy Yoms 10303]3g ousejdoid ‘yoelq ‘josjuodaardnnw ‘qouy ¥8LSZT
[eutundy 4 144 2d43 £qg ‘aunpaqeq ‘par yde( ¥ 186727 49
Jeurwin
"ANOD SdIYdsS pPu® SLTOA 154 2d4y Aqg ‘anpaeq yoelq e[ $-188827ZT f
sued pue s1332w surejuo)) a1jayeq ‘yoeyq ‘ase) FESTaE
1o3dedes Zuixdojq sanag 2.p “AQ0F ‘501 F My o ‘dengny ‘1aded ‘sodede) 88Q¢ 1D
(‘¢-vzeede yoqunu ydo3s sdio) Jeudig) 1219y ndimQ €01 1PPON 2
10323[2s }NDIY Jajem.7 ‘2jod-2|3uis ‘uonrsod.g ‘aduer ‘YoyImg  $°9¢-G7T86ZE 1-S
uonouny uouduasap puv 1vd fo JwoN "ON ¥201s°D 'S ‘oN Y
(panunuodj 129N MdinQ €01 12PON S

96

Google



™ 11-303

Par. 54

Supplementary Data

J013[3s 23uey

sa[eds
A9 ‘AST ‘A09 ‘AOST ‘30381Sa1 S3LI3G

Josisal  Juipraip-a3eljoa 1311303y

Jo3s1su 3unjerqryed 1332

de>s A0SI

‘10351521 Zurydjew-duepaduwil sauag

e A09

‘10381531 Zurydjew.aduepadwl sauag
S3[eds [[e ‘JOJSISAI SIAQ

Jeds AQ¢T ‘10351531 saLIag

¥y PIEN ‘00052

ad4yi3jem ‘uonisod-g ‘adues ‘Youmg

wyo-00Q‘7] ‘uoqied ‘paxiy ‘103s1sdYy
wyo-0Q0‘7 ‘uoqied ‘paxiy ‘103s1say

nem-] ‘wyo-gQQ‘l ‘punom-aimm ‘103s1say
nem-p ‘9513 ‘wyo-7QQ°‘y ‘uoqied ‘paxiy ‘10ISIsay

nem-7 ‘% 1F ‘wWyo-0gI‘y ‘uoqied ‘paxy ‘103sisay
nem-7/1 ‘%5 ‘Wwyo-QQ9‘l ‘Uoqied ‘paxiy ‘103sisay

nem-7/1 ‘%TF ‘wyo-000‘0rT ‘uoqied ‘paxij ‘Joisisay

1'0L-5T867Z¢

0£-7199Z¢
1-0079Z¢
801-0019Z¢

14-0079Z¢

1-€001+9Z¢
91-0919Z¢
6-¥TL9ZE

87-3d
LT-3d
97-3d

sty

¥7-3d
£T-aY
(44 %

97

¢ U.S. GOVERNMENT PRINTING OFFICE O—1944

Google



. I Original from
D d b
e GDOSIE UNIVERSITY OF CALIFORNIA



N Original from
D d b
S Google UNIVERSITY OF CALIFORNIA



. Original from
D d b
e GDOSIE UNIVERSITY OF CALIFORNIA



N Original from
D d b
S Google UNIVERSITY OF CALIFORNIA



