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WAR DEPARTMENT TECHNICAL MANUAL
TM 11-2516

‘TUBE TESTER
ESPEY MODEL 105

WAR DEPARTMENT 24 OCTOBER 1944

RESTRICTED. DISSEMINATION OF RESTRICTED MATTER.
The information contained in restricted documents and the essential char-
acteristics of restricted materiel may be given to any person known to be in
the service of the United States and to persons of undoubted loyalty and
discretion who are cooperating in Government work, but will not be com-
municated to the public or to the press except by authorized military public
relations agencies. (See also par. 28, AR 380-5, 15 Mar 1944.)
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WAR DEPARTMENT,
WASHINGTON 25, D. C., 24 OCTOBER, 1944.
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formation and guidance of all concerned.
[A. G. 300.7 (22 Jun 44).]
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Chief of Staff.

OFFICIAL:
J. A. ULIO,
Major Genen’ll, v
The Adjutant General.

DISTRIBUTION:
Armies (Sig) (5); Corps (Sig) (5); SvC (Sig) (5); Depts (5);
Def (2);** Arm & Sv Boards (2); Sig C Rep Shs (2); Asf Deps
(Sig Secs) (2); Sig Deps (Oversea) (10); Gen Deps (Sig Sec)
(10); PE (2); Sig C Proc Dists (2); Sig C Inspec Zones (2).
**Symbols: IBn 11 (2); IC 4 (10); IU 4 (4); IC 11, 44 (4).
IBn 11: T/O 11-400, Sig AW Orgn, Bn Hq (A).
IC 4: T/O 4-260-1.
IU 4: T/O 4-232; 4-240. v
IC 11: T/O 11-107; 11-237; 11-287; 11-400, Sig Aw Orgn - (B)
Co, Hq Team; Rad Rep Plat; 11-500, Sig Sv Orgn
(EC) Rad Maint Team; 11-587; 11-592; 11-597;
11-617.

IC 44: T/O & E 44-16; 44-17; 44-116; 44-117; 44-138.

11

Google



VK 4
)

77'7// '257%

TABLE OF CONTENTS ‘/?’;

Paragraph Page
SECTION 1. Description.

II. Installation and operation.

General ............. ... ... . ... 2 3
Off or neutral positions of controls.... 3
Testing tubes with tube tester Espey

model 105 ...................... 4 3

III. Punctioning of parts.

Theory of operation ................ 5 8
Definition of mutual conductance .... 6 10
Functions of component parts ........ 7 12

IV. Maintenance.

General ........... . i, 8 15

V. Supplementary data.

Commercial equivalents of Signal

Corpstubes ..................... 9 17
Data for testing Signal Corps and

commercial tubes ................. 10 19
Maintenance parts list for tube tester

Espey model 105 ...........cv..... 11 32

MS58605
Google 1



LIST OF ILLUSTRATIONS

Fig. No. Title Page
Frontispiece. Tube tester Espey model 105, with cover removed. .. ... VIII
1 Tube tester showing acorn Tube VT-120 being tested.... 4
2 Tube tester Espey model 105, diagram illustrating theory.. 9
3 Tube tester Espey model 103, diagram illustrating theory.. 9
4 Tube tester Espey model 105, simplified schematic
diagram ... e 11
5 Tube tester Espey model 105, schematic diagram........ 13
v

Google



DESTRUCTION NOTICE

WHY  —To prevent the enemy from using or salvaging this equipment 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, incend-
iary 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
DESTRUCTION OF THIS EQUIPMENT.

WHAT —1. Smash —Meter, fuse, knobs, controls, transformer, resistor
boards, resistors, capacitors, etc.
2. Cut — All cables and wiring.

3. Burn — Burn instruction manual, tube chart, and all papers
pertaining to the operation of the unit.

4. Becnd — The case, panel, etc. (Break if possible.)

5. Bury or scatter — Any or all of the above after destroying
their usefulness.

DESTROY EVERYTHING
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WARNING

HIGH VOLTAGE

is used in the operation

of this equipment.

DEATH ON CONTACT

may result if personnel fail

to observe safety precautions.

SAFETY NOTICE

Yoltages up to 400 volts a-c are used in this
instrument. Be certain that the power cord is
removed from the outlet when the under side of

the panel is exposed.

VI
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RESTRICTED

SECTION |
DESCRIPTION

1. GENERAL.

a. The tube tester Espey model 105 has been designed for the purpose
of testing standard receiving tubes and some small transmitting tubes. Radio
tubes with characteristics usually regarded as standard may also be tested
if the variations found are taken into consideration. Values of mutual con-
ductance used are based on the ratings supplied by the tube manufacturers.

b. Mutual conductance of a tube is measured in micromhos by setting
the L control at a definite point (Gy) and reading the value on the meter.
The wide range of mutual conductance encountered in present-day radio
tubes makes necessary a meter of wide range. Therefore, three ranges are
provided:

0 — 3,000
0 — 6,000
0 — 15,000

The proper range may be selected by a switch.

¢. When an indication of tube quality is desired, the L control is set at
the figure given on the tube chart, and the meter pointer will fall in either
the green sector (GOOD) or in the red section (REPLACE) of the meter
scale, depending upon whether or not the tube meets the specifications of
tube manufacturers. During the test, the 0-3,000 scale of the meter is used.

d. The elements of a tube under test, except for filaments or heaters, are
energized by direct current from a self-contained power supply.

e. Twelve different tube sockets are provided to accommodate the various
types of tube bases now in use. In addition to the regular tubes, the tester
checks acorn-type tubes, ballast tubes, magic eye tubes, and pilot lamps. It
also tests the new miniature-base tubes.

f. The proper filament voltage for the tube under test is selected by a
filament voltage (FIL) switch with fourteen settings between 1.5 volts and
117 volts. There is also a setting for OFF and BLST on the switch. Two
continuously variable, rotary, multiple-deck switches are used to select the

1
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proper circuits to the tube terminals. New types of tubes which come into
use may therefore be tested, since the possible variations in terminal con-
nections are provided for in these switches.

g. A roller chart is placed along the lower edge of the tube tester, giving
the tube type number, the mutual conductance in micromhos to be expected,
and the five control settings (A, B, FIL, L, R). The push buttons to be used
are noted under the NOTATIONS heading on the panel. The push buttons
are arranged in two columns as shown in frontispiece and figure 1. Any
special notes required are also indicated on the tube chart.

h. Special provision has been made for the testing of the diode elements
of multipurpose tubes. Lower voltages are supplied to test their delicate
cathodes in order to avoid injury to the tubes. The various diode elements
are tested individually.

i. In testing rectifier tubes, each plate is tested separately by drawing a
large current from the cathodes. Meter readings of good tubes will fall in the
green sector of the scale.

j. In order to detect shorts or leakage between elements, a neon lamp
short test has been provided. This permits the tubes to be checked for
shorts while in the test sockets. This may be done whether the tube is hot
or cold. Provision is also made in this unit for a noise test. Jacks are pro-
vided which need only to be connected to a radio receiver in order to detect
noise caused by loose elements or poor contacts in the tube.

k. Leakage between the tube filaments and the cathode structure is indi-
cated when the neon lamp glows on SHORT TESTS switch, positions 4
and 5, and the A and B controls are at 1. This is true only when the No. 6
pin of the tube is the cathode connection of octal base tubes. Leakage be-
tween filament and cathode elements in a tube sometimes can be tolerated
when the tube is used in certain circuit positions.

I. In order to keep the voltage to the tester circuits at the correct level,
the LINE ADJ. knob is adjusted to keep the pointer of the meter at the
LINE TEST index mark when the LINE CHECK button is pressed. The
unit will operate on line voltages from 95 to 130 volts. The powcer con-
sumption is 45 watts.

m. All of the units arc mounted compactly on a steel panel, enclosed by a
steel case with carrying handlie.

n. The weight of the unit is 15 pounds. The over-all dimensions are 7%" x
15%” x 5%".
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SECTION |i
INSTALLATION AND OPERATION

2. GENERAL.

This section contains detailed instructions for using tube tester Espey
model 105. The operator should master these instructions before attempting
to use the unit for testing tubes.

3. OFF OR NEUTRAL POSITIONS OF CONTROLS.

a. Turn control knobs to their OFF or neutral positions before beginning
the test of any particular tube. This is necessary to prevent damage to the
set or to the tubes tested.

b. Set the controls as follows for the OFF or neutral positions, which are
shown in figure 1.
(1) Power switch: OFF.
(2) LINE ADJ. control: extreme counterclockwise.
(3) Control A: knob pointer at 1.
(4) Control B: knob pointer at 1.
(5) Control FIL: knob pointer at OFF.
(6) Control L: knob pointer at 80.
(7) Control R: knob pointer at 80.
(8) SHORT TESTS switch: knob pointer at 1.
(9) MICROMHOS switch: knob pointer at 15,000.

CAUTION: Do not operate switches or set controls on settings not
indicated on the tube chart. To do so may damage the tube tester,
particularly the sensitive meter. Wrong settings of the controls
may also burn out the filament of a radio tube under test or
damage the tube elements.

c. Handle the tubes to be tested as carefully as possible. If they are tight,
remove them from the socket with a slight sidewise pressure.

4. TESTING TUBES WITH TUBE TESTER ESPEY MODEL 105.

It is possible to test certain types of nonstandard tubes as well as all stand-
ard receiver tubes in this tube tester. When inserting or removing a loctal or

Go 3]C 3
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an acorn tube from the socket, handle the tube as gently as possible. The tube
prongs go directly through the glass seals, and excessive force may crack
the glass. A slight sidewise pressure on the tube permits easy removal from
the socket. Colored sockets (red and blue) are provided for certain tubes.
The word RED or BLUE following the tube type number on the tube
chart signifies that the tube is to be inserted in its appropriate colored socket.
The black sockets are to be used unless notations on the tube chart specify
otherwise. Following is the procedure for testing with tube tester Espey
model 105:

a. Preparation for Testing.
(1) Plug the power cord of the tester into the a-c power line, 95 to 130
volts, 60 cycles.
(2) Turn the roller tube chart to the type number of the tube to be tested.
If the tube is marked with Signal Corps nomenclature, consult section V for
the commercial equivalent.
(3) Start at the left and set each control and switch to the position speci-
fied on the chart.
(4) Insert the tube in the correct socket on the tester panel. If the tube has
a top cap, attach the clip on the lead marked CAP to the tube. When an
acorn tube is to be tested, attach the plate clip located to the left of the
acorn tube socket.
(5) Turn on the power by throwing the power switch at the upper left-hand
side of the tube tester to ON.
(6) Press the LINE CHECK button and rotate the LINE AD]J. control
clockwise until the pointer of the meter aligns itself with the index on the
meter marked LINE TEST.

b. Testing for Shorts. Turn the SHORT TESTS-TUBE TEST switch suc-
cessively through positions 1, 2, 3, 4, and 5, while watching the neon lamp.
If the neon lamp burns continuously in any of the five positions, the tube
contains a short, unless exception is noted in the tube chart. An instantaneous
flash of the lamp as the switch is turned is to be disregarded. This is caused
by the charging of a capacitor in the circuit. Intermittent shorts may be de-
tected by tapping the tube with the finger while the switch is being turned.
Because of cross connections and taps within some of the newer type tubes,
the neon lamp will glow on certain positions of the SHORT TESTS switch:
Special notation is made in the right-hand column of the tube chart opposite
the tube number. (The short test lamp is a %-watt, 110-volt, candelabra base,

neon signal lamp.) If the tube is free from shorts, proceed with the quality
test.

c. Testing Quality of Tube.

(1) After the tube has been heated for a short time, turn the switch from
the SHORT TESTS to the TUBE TEST position.
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(2) Turn the MICROMHOS switch to the 15,000 range to protect the
meter. Press the switch marked AMPL. under the heading NOTATIONS
on the tube chart for meter readings. This switch is used more often than
any other. The meter pointer should indicate a small reading.

(3) If the pointer reads less than 600, turn the MICROMHOS switch to
3,000.

(4) The meter pointer should fall in either the green sector marked GOOD
or the red sector marked REPLACE, depending upon whether or not the
tube comes up to the manufacturer's specifications.

d. Mutual Conductance Test. For the mutual conductance in microm-
hos, set the MICROMHOS switch to 3,000 if the mutual conductance given
on the chart is not more than 3,000. If the value given is between 3,000
and 6,000, set the MICROMHOS switch to 6,000 and multiply the reading
by 2. If the value given is between 6,000 and 15,000, set the MICROMHOS
switch at 15,000 and multiply the reading by 5. Set the L control at Gy
whenever mutual conductance value in micromhos is desired. Refer to
section III, paragraph 6, for explanation of mutual conductance.

e. Testing Rectifier Tubes. There are two buttons for rectifier tubes.

* The one marked RECT. ST'D is for filament or heater type rectifier tubes.

The button marked OZ4 is used when testing cold cathode rectifier tubes.
These tubes should read in the GOOD sector of the scale if satisfactory.
Make separate tests for each plate of full-wave rectifier tubes. Two settings
for these tubes are given in the tube chart.

f. Diode Tests. Press the DIODE TEST button when testing a diode
clement of a tube. This places a low voltage on the element as recommended
by tube manufacturers. Readings for good tubes with diode elements may
fall in the red sector of the meter scale marked REPLACE. Part of the
scale is marked DIODES O. K.

CAUTION: Do not press the AMPL. or RECT. ST'D test buttons
when testing a diode element, because a high voltage may damage
the delicate cathode.

The 117N7 button is used for testing special tubes of this class. In addition,
the RECT. ST'D button is also depressed to test the rectifier section of the
tube.

g. Magic Eye Tubes (Tuning Indicators). The procedure for testing
magic eye tubes varies slightly from that of ordinary tubes. Magic eye tube
data will be found at the end of the tube chart in a special grouping.

(1) Controls L, R, and MICROMHOS are not required in making this test.
(2) Follow the indicated chart directions.

6
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h. Ballast Tubes. Ballast tubes may be tested for continuity of fila-
ments and circuits. Operate the SHORT TESTS switch over positions 1 to 3.
The glowing of the neon bulb indicates which socket pins of the ballast tube
are connected together. Test these tubes by an ohmmeter to check the
resistance.

i. Testing Pilot Lamps. To check a pilot lamp or other lamps having
a miniature base, proceed as follows:

(1) Set FIL switch to the correct voltage for the lamp under test. The
voltage is generally marked on the lamp base, or indicated by bead color.
(2) Hold the lamp in the special socket located in the center of the seven-
- prong socket on the tester panel. If the lamp glows with normal brilliancy,
it is good. '

"j. Testing for Noise.

(1) Connect the two jacks marked NOISE TEST to the ground and
antenna terminals of a radio receiver or to an r-f amplifier with audio
amplification.

(2) Insert the questionable tube in the correct socket on the tester.

(3) Turn the radio receiver on and allow it to heat up.

(4) With the controls already set for the tube under test, turn the SHORT
TESTS switch through the successive points and gently tap the tube at each
point with the finger. Any poor contacts, loose, or microphonic elements in
the radio tube under test are amplified in the loud speaker.

k. Testing for Gassy Tubes.

(1) Set controls A, B, and FIL, as indicated on the tube chart for the
particular tube to be tested.

(2) Set MICROMHOS switch to 3,000. :

(3) Press GAS NO. 1 and turn control L, until the pointer on the meter is
on the 100 mark.

(4) Still holding down GAS NO. 1, press GAS NO. 2. If the pointer on
the meter does not move more than one division to the right, the tube may
be regarded as free from gas.

(5) Some tubes, such as the No. 45 or the 71 A tubes, cannot be brought down
to the 100-micromho mark. Some tubes occasionally show gas emission after
heating for a while. If gas is suspected, allow the tube filament to heat up
for a short time.

NOTE: If the tube does not come up to specifications, repeat the

tests a second time, being careful to adhere to the instructions.
Each control setting should be rechecked.
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SECTION I
FUNCTIONING OF PARTS

5. THEORY OF OPERATION (figs. 2, 3, and 4).

a. In order to understand the theory of operation of this unit, examine
a simple full-wave rectifier, such as is commonly employed in power supply
circuits (fig. 2). The two secondary windings each have one end connected
to a direct current milliammeter. Across the milliammeter is a center tap
resistor (R). The load resistance (Rp) in a normal power supply circuit
would be a radio receiver plate circuit. When an alternating voltage is
applied to the primary, causing plate 1 to become positive, the current flows
from plate 1 of the rectifier tube to the cathode (K), through the load resist-
ance (Rp) and through the center tap resistor (R) to secondary (S1).
Since this current is dc, the meter pointer tends to deflect. (This direction
of deflection is called the Pi direction.)

b. When plate 2 is positive, the current would flow from this plate to the
cathode through the load resistance (Ry), through the other half of the
center-tapped resistance (R) and back to secondary winding (Sz2). This
current tends to cause the meter to deflect in the opposite direction. (This
direction of deflection is called the Pz direction.)

c. Since load resistance (Ryp) is constant, the current tending to deflect
the meter in both cases is the same; and since the directions are opposite, the
net result is zero movement of the pointer.

d. If, instead of having a pure resistance for Ry, a vacuum tube is sub-
stituted as in figure 3, with a fixed d-c potential applied between the grid
and the cathode, the effect upon the meter (M) will be identical with the
effect noted with a pure resistive load.

e. If, in addition to the d-c bias on the grid of the tube, an a-c potential
is applied, the voltage on one half of the cycle will add to the bias voltage,
making it more negative, and thus decreasing the plate current and increas-
ing the plate resistance of the tube. At the other half of the cycle, the grid
voltage will be decreased, the plate current increased, and the plate resistance

reduced.
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Figure 2. Tube tester Espey model 105,
diagram illustrating theory.
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Figure 3. Tube tester Espey model 105,
diagram illustrating theory.
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f. When an a-c potential applied to the grid is in phase with the voltage
applied to P ar“ghe tendency of the pointer to be deflected in the Pi1 direction
is greater than the canceling effect caused by the P2 deflection tendency,
because at the instant that P1 is conducting, a large portion of the grid bias
on the tube under test is being canceled by the positive half of the a-c cycle
applied to the grid.

g. This reduces the resistance of the tube and permits much more current
to flow, thereby causing an appreciably greater deflection of the meter in
the P1 direction. As a. result, the meter will indicate an unbalance in the
direct currents flowing in the secondaries §1 and Sz2.

h. The split potentiometer is adjusted and the meter calibrated so that
the proportion of current flowing through the tube with respect to the a-c
voltage applied to the grid indicates directly on the meter the quality of
the tube.

i. Tube éé:f,ter Espey model 105 is basically a power supply unit, arranged
as in figure 5. In addition, provision has becn made to test a variety of tubes
used in modern radios, considering both the various filament voltages and
- grid voltages, and the number and types of elements used in the tubes. Pro-
vision also is made for many other, tgsts such as tests for gas, microphonics,
and noise level. ‘

6. DEFINITION OF MUTUAL CONDUCTANCE.

a. The relationship between a change in the grid voltage of a vacuum
tube as related to the change in the plate current—all other element voltages
remainjng constant—is called the control-grid-plate transconductance of a
tube. This figure of merit, in micromhos, is regarded as the most useful
single quality of a tube.

b. The mutual conductance values in micromhos, as printed on the tube

chart, are furnished by the manufacturers of ‘radio, ;tubes.
s‘)-

c. The term “mutual conductance™ Tmplies a reciprocal effect which is
not true. A change in grid .voltages affecls the plate current flow, but a
change ih .plate current does not affect grid voltages.

-

d. With voltages to other tube elements constant, the formula for mutual
conductance is

change in plate current

mutual conductance = . .
change in grid volts

or as generally written:

Alp

G =, ALg

10
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7. FUNCTIONS OF COMPONENT PARTS.

-a. Rectifier Tests. Filament and heater type rectifier tubes are testcd in
a circuit which impresses an a-c voltage from one plate winding of the 83
rectifier tube to the plate and cathode or filament of a rectifier tube. The
15-ohm resistor is in circuit across the dual potentiometer (L), and thus
shunts out part of the current across the meter. Readings on the meter will
fall in the GOOD sector if the rectifier tube is in working order. Each platc
of a rectifier tube may be tested separately.

b. Test of OZ4 Type Tube. In testing the OZ4 type of tube, a higher
voltage than that used on heater or filament rectifiers is impressed across
the elements of the tube. A resistance is inserted in the circuit to limit the
current if the tube elements are shorted.

c. Diode Test. Lower voltage is impressed on diode elements and resist-
ance is added to the circuit. Tube rectification is measured as in a regular
rectifier tube, except that less voltage is employed.

d. Gas Test. The test for gassy tubes measures the increase in the plate-
cathode current flow, owing to the change of grid bias produced by the
ionization of gas molecules within the tube envelope. Controls are set so
that the grid is made negative just short of plate current cut-off. If no in-
crease in plate current is indicated on the meter when a high resistance is
inserted in the grid circuit, then there is no undue amount of gas present.

e. Short Tests. To check for leakage and shorts, one high-voltage second-
ary is connected in series with a 0.1-mf capacitor and the six-position switch.
Leakage or shorts are indicated by continuous glowing of the neon lamp.

f. Noise Tests. To check for noise, an indicator (such as a pair of head-
phones) is connected through a blocking capacitor across the neon lamp. As
the tube is tapped, any noisy parts will be heard in the headphones.

g. Controls A and B. These controls select the proper connections of the
test circuits to the twelve sockets, so that the grid, plate, screen grid, cathode,
and other tube elements have the proper voltage and circuit connections. The
switches are arranged for nearly all possible combinations, so that new types
of tubes may be tested when they are produced by tube manufacturers.

h. Power Supply. Tube tester Espey model 105 operates on 95 to 130
volts, a-c, 50 to 60 cycles. A single-pole, single-throw toggle switch (315)
turns the current on or off.

i. Fuse. A standard No. 81 auto bulb (502) is used as a fuse.

j. Line Rheostat. In order to allow the tester to be used on varying line
voltages, a rheostat is placed in the line circuit. Thus, the voltage at the trans-
former primary may be set at the same point whenever the unit is in use.

-0, GOOGlE



186sy TL

woe) (L3 uot (2x) (oc) weo T (€154 )
I Z ON SV 10010 vzo a1 1938 Ll 10N SV %9310 INIT

i~ & P il & || & &
& 55
_ 1L
=5, (o) L)
23 00081
124 . mt((( HILINS SONMONIWY
—A\AA-
m )
e
P
—w—
“SHIGMON . Luvd (20 (9) v 000¢ 1
3uY  SISIHINIYVI N 3ne LB N wIvIe
NIH1M™ $3¥N914
NMOMS_ 3§V S13X00S .:w e
30 SM3IA  NO1108 - 3iON 2% ah
f -
T
- 1
Y Y Y
! f t .
20 e 2 N \WI
O 9 € ‘0 €
v
$ L 15151
(v%) W20 (00679130 03¥ 120 WOV ONOW ¥ H
0-408) (1-908) ..g
alen -+
N 3 2304
i 1
1 J
bo —vmq boe ainadili i H4 [ r 2
b Lor o ! n ¢
o e el o~ o \ o
o -l bom f-oe 'y o
- Los o o pov ] ol
. o] - H-oe Yo |1 | ool I3
1 <
= o Ho- Ho- M . 4
s ....4 i ad y N ¢
. e 1 = Lom A -+ v -m o O H M i
N
o 2 . l<.. _ €
-1l - Le-g | 2 o~ 1 oe |
1 & ! H L. 4 ) t SA oD
| 8 : £33 = TP LT ¢ [T e LS IR
1 ! | v C)F] [} L) T YN WOMs QIMIN SNOILIFS
+ I T L2 L 3 t _ WOLINS 40 NVIN @ 1NONS - DION
pm——————
| T
1504 LY (NOLLVAON 00K - 304 311 T 1804 LV (NOILVAON .08C ~ SOd 1) T 1804 IV (WOUVACW <081 ~ S04 91

_-—— e GRS L e T WL HALINS — —— —— e — g HOLIMS SLNOMS, — — =

13

Figure 5. Tube tester Espey model 105, schematic diagram.
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k. Voltage Adjustment. The meter on the tube tester is used for setting
the voltage to an identical reference point whenever the tester is used.
LINE CHECK push-button switch (311) is held down while LINE-AD].
~ control (102) is turned, until the meter pointer is at the LINE CHECK
mark on the meter dial.

I. Transformer. One transformer (400) supplies all the filament, plate,
and signal voltages and currents required for testing tubes. The windings
are all on one core and the voltages produced, consequently, are all in phase.

m. Grid and Screen Grid Supply. The d-c grid and screen voltages for
testing tubes are rectified by a 5Y3GT/G (VT-197-A) rectifier tube.

n. Plate Supply. The plate voltages to the tube under test are obtained
from a type 83 (VT-83) rectifier. A mercury rectifier tube is used because
of its low and constant voltage drop. The reactance in the plate circuit is
kept low.

o. Grid. A winding (marked “signal” in figure 4) impresses an a-c
potential on the grid of the tube under test. This a-c potential is superimposed
upon the d-c in the grid-cathode circuit. The grid bias on the tube under
test is controlled by potentiometer R (104) and the proper setting of
this control is given on the tube chart. For all tests except on rectifiers and
for the GAS test in amplifier tubes, the grid of the tube under test is at
negative potential with the a-c (from the signal winding on the transformer)
superimposed. On the GAS test, a 14-megohm resistor is cut into the grid
circuit by switch GAS NO. 2 (308).

p. Filament Supply. (1) The filament supply to the tube under test is
obtained from a tapped winding. The following filament voltages are

provided:
1.5 3.0 7.5 50
2.0 5.0 12.6 70
2.5 6.3 25.0 85

35.0 117
(2) The proper voltage for the tube under test is selected by the FIL con-
trol (305) which also has an OFF position, and a setting marked BLST. for
testing ballast tubes.
(3) On voltage settings of 1.5 volts to 12.6 volts, inclusive, the filament
circuit includes a 100-ohm resistor, which gives a center-tapped return on
the filament circuit on these settings.

14
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SECTION IV
MAINTENANCE

NOTE: Failure or unsatisfactory performance of equipment used

| by Army Ground Forces and Army Services Forces will be reported
on W.D., AG.O. Form No. 468 (Unsatisfactory Equipment Re-
port). If Form No. 468 is not available, see TM 38-250. Failure or
unsatisfactory performance of equipment used by Army Air
Forces will report on Army Air Forces Form No. 54 (unsatisfac-
tory report).

8. GENERAL.

a. Remove the panel of the tube tester only in order to make necessary
tube replacements. No other service work should be done on this instrument,
except at authorized Signal Corps repair shops or by the manufacturer.

b. The two tubes, 83 and 5Y3GT, which may require replacement in this
instrument, are made accessible by removing the panel which is fastened
to the case with two screws.

(1) Remove these screws and carefully lift out the panel.

(2) Unhook the clamp which holds the tube.

(3) Remove the tube.

(4) Insert a new tube and tighten the clamp. Then replace the panel.

c. If replacement of tubes does not restore correct operation, turn in the
tester as defective. Do not attempt to repair the instrument. Considerable
damage may be done to the tube tester if the operator is not entirely familiar
with the repair of this type of precision instrument.

d. To replace the No. 81 auto bulb (502) used as a fuse, twist the bulb
counterclockwise while depressing it. To install a new lamp, fit pins into slots
and twist clockwise, thus locking the bulb.

e. The neon lamp located at the right of control R may be replaced by
unscrewing it from its socket. This lamp should last indefinitely, however,
unless the glass bulb is broken. ‘

15
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SECTION V
SUPPLEMENTARY DATA

9. COMMERCIAL EQUIVALENTS OF SIGNAL CORPS TUBES.

Signal Equivalent | Signal Equivalent
Corps Commercial | Corps Commercial
Tube Tube Tube Tube

VT-24 ... ... .o 864|VT-66 ..................... 6F6
VT-25 . 10|VT-67 ................. 30 Spec.
VT-25-A ............... 10 Spec. |[VT-68 ..................... 6B7
VT27 i 30|VT-69 ... 6D6
VT-28 . 24A(VT-70 ... 6F7
VT29 ... 27\VT-72 o 842
VT30 ..o OL-A(VT-73 o 843
VT-31 .. 3WIVTET74 oo 5Z4
VT-33 33(VT-75 o 75
VT3S o 35/51IVT76 oo 76
VT36 ..o 36{VT-77 .. 77
VT-37 Y7I{VT-78 . 78
VT-38 .. 38IVT-80 ... 80
VT-44 ... ... .. 32]VT-83 .. 3
VTA45 .. 45|VT-84 ... ... ........... 84/6Z4
VTA47 47|\VT-86 ... 6K7
VTA48 ... i 41 |VT-86A ................ 6K7-G
VTA49 ... 39/44|VT-86B ............... 6K7-GT
VT-50 ... 50, 585, 586|VT-87 ..........ccoiii.... 6L7
VT-51 o 841 |VT-87-A ................ 6L7-G
VT-52 ...t 45 Spec. [VT-88 ............ciuiun. 6R7
VT-54 ... 34| VT-88-A ................ 6R7-G
VT-55 .. 865|VT-89 ..., 89
VT-56 oo 56{]VT-90 ..................... 6Hé6
VT-57 i 57\VT-91 ... .. ..., 6J7
VT-58 .. 58({VT-91-A ............... 6J7-GT
VT-63 ... 46|VT-92 .................... 6Q7
VT-65 ... i 6051VT-83 ... . 6B8



Signal LCquivalent | Signal Equivalent
Corps Commercial | Coips Commercial
Tube Tube Tube Tube
VTO94 ... ... .. 6J5|VT-126A . .............. 6X5-G
VTO94-A .............. ... 6J5-G|VT-126-B .............. 6X5-GT
VT94-D ............ L 6)5GTVT-A131 L 12S8K7
VT95 ... . . 2A3 | VT-132 ... ..o, 12K8
VT96 .. ........... .. ...... 6N7|VT-133 ................. 128R7
VT97 ... .. 5W4|VT-134 .................. 12A6
VT98 ................ 6US5/6GS5|VT-135 ............. ... 12J5-GT
VT99 7. 6F8-G|VT-135A ........... T 12]5
VT-101 ... ... ............... 837|VT-137 ... ... ... .. 1626
VT-103 ... ... ... ... 65Q7|VT-138 ......... ... ... ... 1629
VT-104 ................. 12SQ7(VT-145 ................ ... 5723
VT-105 ... ... .. ... 6SC7|VT-146 ................ IN5SGT
VT-107 ... o 6V6|VT-211 .................. 65G7
VT-107T-A .............. 6V6-GT|(VT-212 .......... e 958
VT-107-B ............... 6V6-G|VT-213-A ................ 6L5-G
VT-112 ............. 6ACT/1852(VT-214 ................... 12H6
VT-114 ... ... ..o ... ST4|{VT215 . ... ... 6E5
VT-115 ....... e e 6L6|(VT-221 ................ 3Q5-GT
VT-115-A ... o 6L6-G|VT-223 ................ 1H5-GT
VT-116 ................ wus 6SJT|.VT227 ... 7184
VT-116:B ................. 6SJ7(VT229 ................ 6SL7-GT
¢ (micanol or ceramic base) ~ |VT-231 ............... 6SN7-GT
VT-117 .. oo . D6SKTIVTA233 o 6SR7
VT-120 ... .o 954 | VT-237 ... ..o 957
VT-121 . 955|VT-238 ... ..o 956
VT-124 ................ LAS-GT|VT239 ... ... 1LE3
VT-125 ... ... . ... 1IC5-GT|VT-264 ................... 3Q4
VT-126 ... 6X5|VT-268 ...t 128C7
18
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10. DATA FOR TESTING SIGNAL CORPS AND COMMERCIAL TUBES.

Tube Mut
Type Cond A B FIL L R Notations
O00A 666 2 10 5.0 23 27 Ampl. Contains Gas
0A4G = ... 10 2 0 50 0 0Z4 Button
O1A 725 2 10 5.0 26 39 Ampl.
0Z4a = .. 4 8 0 (1] 0 Check for Shorts
0Z4 2 8 0 60 0 0Z4 Button
0Z4 @ e 10 2 0 60 0 0Z4 Button
1A4 750 2 5 2.0 27 24 Ampl.
1A5G 800 8 5 1.5 32 35 Ampl.
SIAS 500 1 5 2.0 0 29 Ampl. Sect.
llAG 150 9 7 2.0 60 29 Ampl. Osc. Sect.
OK over 129
1A7G 800 7 7 1.5 32 20 Ampl. Pent. Sect.
{lA?G 300 12 7 1.5 60 38 Ampl. Osc. Sect.
OK over 240
1B4 640 2 5 2.0 18 29 Ampl.
leS 475 7 8 2.0 60 23 Ampl. Sect. OK over 38C
1B5 10 8 2.0 0 0 Diode But.
1B5 J— 12 3 .2.0 0 1] Diode But.
1B7G 800 7 7 1.5 32 20 Ampl. Pent. Sect.
1B7G 300 12 7 1.5 60 38 Ampl. Osc. Sect.
OK over 240
1C5G 1550 8 5 15 55 36  Ampl
1Cé 300 9 7 2.0. 60 41 Ampl. Osc. Sect.
. OK over 240
{ 1C7G 650 2 5 2.0 20 24 Ampl. Sect.
1C7G 300 12 7 2.0 60 41 Ampl. Osc. Sect.
OK over 240
1D5G 750 2 5 2.0 27 24 Ampl.
{11)7(‘. 500 2 5 2.0 0 29 Ampl. Sect.
1D7G 200 12 7 2.0 60 35 Ampl. Osc. Sect.
OK over 1690
{1 D8GT 925 8 5 1.5 35 41 Ampl. Pent. Sect.
1DSGT 575 11 5 1.5 11 9 Ampl. Tri. Sect.
1D8GT ... 5 1 1.5 1] 0 Diode
1E4G 825 7 5 1.5 32 30 Ampl.
1E5G 640 2 5 2.0 18 29 Ampl.
1E7G 1150 8 8 2.0 4s 17 Ampl.
{ 1E7G 1150 11 6 2.0 45 17 Ampl.
1F4 1400 1 5 2.0 51 19 Ampl.
1F5G 1400 8 5 2.0 51 19 Ampl.
1F6 650 1 7 2.0 20 21 Ampl. Sect.
1F6 11 1 2.0 0 0 Diode OK over 500
1F6 .. 5 5 2.0 0 0 Diode OK over 500
1F7G 650 1 5 2.0 20 21 Ampl. Pent. Sect.
1F7G¢ .. 4 5 2.0 0 0 Diode
1F7¢ ... 7 1 2.0 0 0 Diode
1G4G 825 7 5 1.5 33 40 Ampl.
1G5G 1500 8 5 2.0 54 30 Ampl.
1G6G 675 2 9 1.5 22 13 Ampl,
{ 1G6G 675 12 5 1.5 22 13 Ampl.
19
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Tube
Type

1H4G
1H5G
s
1H6G
1H6G
[1H6G
1J5G
(136G
136G
1LA4
1LA6
e
1LB4
1LCs
f1LCé
) 1LCé
{1LD5
| 1LDs
1LE3
{1LH4
| 1LH4
1LN5
IN5G
1N6G
1P5G
1Q5G
1R5

1RS
184

185

1S5
1SA6GT
1SB6GT
1T4
1TSGT
1V

2A3
2A3H
2A4G

2A5
(2A6
{2A6
|2A6
(2A7
|2A7

(2B6
12B6
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2.0
1.5
1.5
2.0
2.0
2.0
2.0
2.0
2.0
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5

1.5
1.5

1.5
1.5
1.5
1.5
1.5
1.5
6.3
2.5
2.5
2.5

2.5
2.5
2.5
2.5
2.5
2.5

2.5
2.5

L

36
60

60

37
42
42
32
32
60
38
30
41
10
14

50
60

28
28
31
31
61
19

60
28

41
60

15
64

R

29
82

28

19
22
28
37

55

55
82

24

18
25

30
12

Notations

Ampl.

Ampl. OK over 220

Diode

Ampl. Sect.

Diode

Diode

Ampl.

Ampl.

Ampl.

Ampl.

Ampl. Pent. Sect.

Ampl. Osc. OK over 240

Ampl.

Ampl. Short on 4-5

Ampl. Pent. Sect.

Ampl. Osc. Sect.

Ampl. Pent. Sect.

Diode

Ampl.

Ampl. OK over 220

Diode

Ampl.

Ampl.

Ampl.

Ampl.

Ampl.

Ampl. Grid No. 1
Short on 4-5

Ampl. Grid No. 2

Press Diode Button
Short on 3-4-5

Ampl. Pent. Sect.

Diode

Ampl.

Ampl.

Ampl. Short on 4-5

Ampl.

Rect. Std.

Ampl.

Ampl.

Press Rect. Std. But.
Turn “R"” Pot. toward
zero. Tube strikes at
about 60.

Ampl.

Ampl. Sect.

Diode

Diode

Ampl. Sect.

Ampl. Osc. Sect.
OK over 320

Ampl. input

Ampl. output short on 3



Tube
Type

(2B7
2B7

{287
2w3

2722
3A8GT

3A8GT

3A8GT
3B5GT
3Q4

3Q5GT
354

4A6G
{4A60
5T4
{574
5U4G
jsusc
5V4G
{5V4G
5Wa
{swa
{5X4G
|5X4G

6AB6G
6AC5G
6AC6G
6AC7

1800
750

1000
1000

3000
2000
3000
1500
1500
1000

400

1000
300

1450
1000
2400
4000
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FIL
2.5
2.5
2.5
2.5
2.5
2.5

2.5

2.5
2.5
1.5

3.0
2.5

3.0
3.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
6.3
6.3
6.3
6.3
6.3
6.3
6.3

6.3
6.3

6.3
6.3
6.3
6.3

54
34

58
28

41
41
40
40
40
40
40
40
33
33
40
40
40
40
35
35
40
40
40
40
67
60
67
53
53
41
60

41
60

53
40
63
71

R
25

[=)

10

10

49

82

31
82
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Notations

Ampl. Pent. Sect.

Diode

Diode

Rect. Std.

Rect. Std.

Ampl. Pent Sect.
Short on 4-5

Ampl. Tri. Sect.
OK over 220

Diode

Ampl. Short on 4.5

Press Diode Button
Short on 3-4-5

Ampl. Short on 4-5

Press Diode Button
Short on 3-4.5

Ampl. No. 1 plate

Ampl. No. 2 plate

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Ampl.

Ampl.

Ampl.

Ampl.

Ampl.

Ampl. Pent. Sect.

Ampl. Osc. Sect.
OK over 320

Ampl. Pent. Sect.

Ampl. Osc. Sect.

OK over 240
Ampl.
Ampl.
Ampl.
Ampl.
21



Tube
Type

6AD7G
6AD7G

GAESG

g 6AE6G
6AE6G
6AE7GT
6AE7GT
6AF5G
6AG7

[6AH7GT

16AH7GT

6AL6G
6B4G
6B5
6B6
6B6
6B6
6B7
6B7
6B7
6B8
6B8
6B8
6C5
6C6
6C7
[oc7
6C7
6C8G
6C8G
6D5
6D6
6D7
(6D8G
1 6D8G

(6E6
| 6E6
6E7
6F5
6F6
(6F7
| 6F7

(6F8G
stsc
6G6G
6H4AGT
(6H6
16H6

Mut
Cond

2000
325

1200
850
750

1500

1500

1500

6000

2000

2000

5000
3000
1500

750

1400
1400
1500
1000
2000
1100

450

2600

2000
2109
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6.3
6.3

6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3

6.3

6.3
6.3
6.3
6.3

6.3

6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3

6.3
6.3
6.3
6.3
6.3
6.3
6.3

6.3
6.3
€.3
6.3
6.3
6.3

L

60
60

47
34
28
54
54
53
71
60

60

52
52
55
43
60
45
60

60
60
60
50
50
50

R

24
65

56

27
27
42
10
35

35

23
23
20
10
24
23
23

13
13
19

Notations

Ampl. Pent. Sect.

Diode Triode Sect.
OK over 260

Ampl.

Ampl.

Ampl.

Ampl. No. 1 Cathode

Ampl. No. 2 Cathode

Ampl.

Ampl.

Press Gas No. 1
Short on 2-3

Press Gas No. 1
Short on 3-4-§

Ampl.

Ampl.

Ampl.

Ampl. Sect.

Diode

Diode

Ampl.

Diode

Diode

Ampl.

Diode

Diode

Ampl.

Ampl.

Ampl. Sect.

Diode

Diode

Ampl.

Ampl.

Ampl.

Ampl.

Ampl

Ampl. Pent. Sect.

Ampl. Osc. Sect.
OK over 240

Ampl.

Ampl.

Ampl.

Ampl.

Amegl.

Ampl. Pent. Sect.

Ampl. Triode Sect.
OK over 360

Ampl.

Ampl.

Ampl.

Diode

Diode

Diode



Tube Mut

Type Cond
6J5G 2000
6J7 1225
6J8G 1000
6J8G 500
6K5G 1000
6K6G 1600
6K7 1450
SGKB 1000
lGKS 2400
6L5G 1500
- 6L6 5000
6L7 650
{6[.7 650
6N6MG 1500
6N7 1500
{6N7 1500
6P5G 1450
6P7 1100
;6?7 . 450
6Q6G 1000
gsqsc .........
(6Q7 800
{ 6Q7 .
ez ...
[6R7 1900
6R7 .
6R7
657G 1750
(6SA7 750
6SA7 750
}GSC7 1000
J Red Socket
] 6SC7 1000
l Red Socket
6SD7GT 2500
6SFS 1500
[GSF7 . 2000
J Red Socket
] 6SF7
L Red Socket
6SG7 3300
6SH7 3400
6537 1575
6SK7 19090
6SL7 1400
lGSL'I 1400
6SN7 2600
Red Socket .
) 6SN7 2600
L Red Socket
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6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3

6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3

6.3

6.3
6.3
6.3

6.3

6.3
6.3
6.3
6.3
6.3

6.3
6.3

6.3

60
48
41

40
55
54
41
63
56
73
20
20
52
53
53
53
45
60

42

64
54
60

68
69
56
59
53

53
64

64

R

24
18
19
25
17
28
16

22
19
19
22

10
10
24
23
23

13
15

10

18
18

o

Notations

Ampl.

Ampl.

Ampl. Heptode Sect.
Ampl. Triode Sect.
Ampl.

Ampl.

Ampl.

Ampl. Hexode Sect.
Ampl. Triode Sect.
Ampl.

Ampl.

Ampl. Cap Grid
Ampl. Pin Grid
Ampl.

Ampl.

Ampl.

Ampl.

Ampl. Pent. Sect.

Ampl. Triode Sect.

OK over 360
Ampl. Sect.
Diode
Ampl. Sect.
Diode
Diode
Ampl. Sect.
Diode
Diode
Ampl.

Ampl. Sect.
Ampl. Osc Sect.
Ampl.

Ampl.

Ampl.
Ampl.
Ampl.

Diode

Ampl.

Ampl.

Ampl.

Ampl.

Rect. Std.

Also Press 117N7

Ampl. Short on 2-3
Ampl. Short on 2-3

Ampl. Short on 2-3



Tube Mut
Type Cond
6SQ7 1000
Red Socket
J 6SQ7
Red Socket
] 6SQ7 ...
Red Socket
(6SR7 1900
Red Socket
J 6SR7 .. .
] Red Socket
| 6SR7
Red Socket
6SS7 1850
6T7G 1000
6T7G = ..
(6T7G
6U6GT 6200
6U7G 1600
6V6 3000
6V6G 3000
6V7G 975
fovie
(6viG6 ...
6WS
lowse
6W6GT 3000
6W7G 1000
6X5
loxe
6Y5
love
6Y6G 7000
6Y7G 1000
{ 6Y7G 1000
6Z3
6Z4
eza
f6Zs
1625
627G 1200
{ 627G 1200
S 62YsG = ...
z 62Y5G
7A4 2600
7AS5 6000
7A6 ..
7A6
7A7 1750
7A8 1000
7A8 500
7B4 1000
7BS 1600
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6.3

6.3

6.3

6.3

6.3

6.3

6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3

42

58
40

73
56
67
67
40

40
40
67
41
40
40
40
40
74
39
39
40
40
40
40
40
45
45
40
40
66
71
40
40
58
41

43
56

R
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Notations

Ampl. Triode Sect.
Diode Diode No. 1
Diode Diode No. 2
Ampl. Triode Sect.
Diode Diode No. 1
Diode Diode No. 2

Ampl.
Ampl.
Diode
Diode
Ampl.
Ampl.
Ampl.
Ampl.
Ampl. Sect.
Diode
Diode
Rect. Std.
Rect. Std.
Ampl.
Ampl.
Rect. Std.
Rect. Std.
Rect. Std.
Rect. Std.
Ampl.
Ampl.
Ampl.
Rect. Std.
Rect. Std.
Rect. Std.
Rect. Std.
Rect. Std.
Ampl.
Ampl.
Rect. Std.
Rect. Std.
Ampl.
Ampl.
Diode
Diode
Ampl.
Ampl. Pent. Sect.
Ampl. Osc. Sect.
Ampl.
Ampl.



Tube Mut

Tvpe Cond A
(7B6 750 2
{ 7B6 8
L7BG 6

7B7 1700 5

7B8 1000 5
{738 500 8

7Cs 3000 6
(7C6 600 2
17C6 8
l7C6 ......... 6

7C7 1300 6
(7E6 1900 2
{7E6 8
L7EG ......... 12
(7E7 1300 6
{ 7E7 . 1
L7E7 ......... 4

7F7 1600 2
{ 7F7 1600 12

7H7 3000 6

737 800 6
% 737 1000 2

7L7 2000 6
(TN7 2000 2
L7N7 2000 12

7Q7 800 6
[7R7 3000 6
{TR7 1
(7R7 4

7v7 4400 6

Ya . 1
{ r3'C S 6

10 1250 2
12A 1650 2

12A5 .. 1
{ 12AS 1800 2

12A6 3000 8

12A7 975 7
{ 12A7 7

12A8GT 1000 7
{ 12A8GT 300 12
[12AH7GT 2000 7
LIZAH7GT 2000 11

12B7 1900 6
leBBGT 7
{12B8GT 1800 1
l 12B8GT 2000 11
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6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3

6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
7.5
5.0
6.3
12.6
12.6
12.6
12.6
12.6
12.6

12.6

12.6

12.6
12.6
12.6
12.6

60

60

59

58
60

R
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(2%, B N
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Ll
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-
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32
36

42
10
39

18
30

35

35

18

18

Notations

Ampl. Short on 1-4-5

Diode

Diode

Ampl.

Ampl. Pent. Sect.

Ampl. Osc. Sect.

Ampl.

Ampl. Shorton 1.4-5

Diode

Diode

Ampl.

Ampl. Short on 1-4-5

Diode

Diode

Ampl. Pent. Sect.

Diode No. 1

Diode No. 2

Ampl. No. 1 plate

Ampl. No. 2 plate

Ampl.

Ampl. Hexode Sect.

Ampl. Triode Sect.

Ampl.

Ampl. Plate No. 1
Short on 1-4-5

Ampl. Plate No. 2

Ampl.

Ampl. Pent. Sect.

Diode No. 1 Diode

Diode No. 2 Diode

Ampl.

Rect. Std.

Rect. Std.

Ampl.

Ampl.

Check for Shorts

Ampl.

Ampl.

Ampl.

Rect. Std.

Ampl. Pent. Sect.

Ampl. Osc. Sect.
OK over 240

Press Gas No. 1
Short on 2-3

Press Gas No. 1
Short on 3-4-5

Ampl.

Test for Shorts

Ampl. Pent. Sect.

Ampl. Triode Sect.



Tube Mut

Type Cond
‘ 12C8 1150
12Cs
128 ...
12F5GT 1000
12He = ...
{ 12H6 ...
12J5GT 2000
12J7GT 1225
{ 12K7GT 1450
12K8 1000
{ 12K8 2400
12Q7GT 800
12Q7GT ...
12Q7GT .
12SA7 750
{ 12SA7 750
(12SC7 1000
Red Socket
1125C7 1000
Red Socket
"12SF5 1500
(12SF7 2000
Red Socket
V1128F7 ..
L Red Socket
12SG7 3300
12SH7 3400
128J7 1575
12SK?7 1900

(12SL7GT 1400

1125[.70’1' 1400
12SN7 2600
Red Socket

12SN7 2600
1 Red Socket
125Q7 1000
Red Socket

J 128Q7 ..

128Q7 @ ...
L Red Socket

12SR7 1900
Red Socket
J12sR7 ..
Red Socket
12SR?7 —
L Red Socket
1223 ..
f 1225 ...
J12zs ...
(1225 ...
14A4 26090

>
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12.6
12.6
12.6
12.6
12.6
12.6
12.6
12.6
12.6
12.6
12.6
12.6
12.6
12.6
12.6
12.6
12.6

12.6

12.6
12.6

12.6
12.6
12.6
12.6
12.6
12.6

12.6
12.6

12.6
12.6
12.6
12.6
12.6
12.6
12.6
12.6

6.3
12.6

12.6
12.6

45

43
50
50
60
48
54
41
63
33

28
28

42

54
60

68
69
56
59
53

53

64

42

40

40
40
66

10

18
18

15

(-]

OO0 O0OO0

Notations

Ampl.

Diode

Diode

Ampl.

Diode

Diode

Ampl.

Ampl.

Ampl.

Ampl. Hex. Sect.
Ampl. Triode Sect.
Ampl.

Diode

Diode

Ampl. No. 1 Grid
Ampl. No. 2 Grid
Ampl.

Ampl.

Ampl.
Ampl.

Diode

Ampl.

Ampl.

Ampl.

Ampl.

Rect. Std.

Also Press 117N7

Ampl. Short on 2-3
Ampl. Short on 2-3

Ampl. Short on 2-3
Ampl. Triode Sect.
Diode Diode No. 1
Diode Diode No. 2
Ampl. Triode Sect.
Diode Diode No. 1
Rect. Std.

Diode Diode No. 2
Check for Shorts
Rect. Std.

Rect. Std.
Ampl.



Tube Mut

Tvpe Cond A FIL L R Notations
[ 14B6 1100 2 3 12.6 44 0 Ampl. Triode Sect.
Short on 1-4-5
14B6 = . 8 3 12.6 0 0 Diode No. 1
14B6 12 10 12.6 0 0 Diode No. 2
14B8 1000 5 3 12.6 40 22 Ampl. Pent. Sec.
14B8 500 8 10 12.6 (1] 15 Ampl. Osc. Sect.
14C5 3700 6 2 12.6 69 19 Ampl.
14C7 2275 6 2 12.6 63 9 Ampl.
[1456 1800 2 3 12.6 58 10 Ampl. Short on 1-4-5
{ 14E6 R 8 3 12.6 0 0 Diode Diode No. 1
Ll4£6 ......... 6 10 12.6 0 0 Diode Diode No. 2
14E7 1300 6 3 12.6 50 20 Ampl.
14E7 ... 1 8 12.6 0 o Diode
14E7 ... 10 10 12.6 0 0 Diode
14H7 3000 6 2 12.6 67 0 Ampl.
14J7 800 6 3 12.6 31 15 Ampl. Hex. Sect.
g 14J7 1000 2 8 12.6 42 15 Ampl. Triode Sect.
[I4N7 2000 2 9 12.6 60 13 Ampl. Short on 1-4-5
Plate 1
Ll4N7 2000 12 S 12.6 60 13 Ampl. Plate 2
14Q7 800 6 2 12.6 31 14 Ampl.
f 14R7 3000 6 3 12.6 67 8 Ampl. Pent. Sect.
{ 14R7 1 8 12.6 (] 0 Diode Diode No. 1
ll4R7 ......... 4 8 12.6 0 0 Diode Diode No. 2
14Z3 1 5 12.6 40 0 Rect. Std.
15 625 7 6 2.0 16 18 Ampl.
19 1000 8 8 2.0 42 12 Ampl.
% 19 1000 11 6 2.0 42 12 Ampl.
20 525 2 10 3.0 0 68 Ampl.
22 500 2 5 3.0 o 37 Ampl.
24 1000 7 6 2.5 42 10 Ampl. Also 24A
25A6 2300 8 5 25.0 62 35 Ampl.
25A7 11 5 25.0 (1] 0 Check for Shorts
25A7 ... 11 5 25.0 40 0 Rect. Std.
l25A7 1800 8 5 25.0 58 35 Ampl.
25ACsG 1500 7 3 25.0 52 o Ampl.
25BS 1500 8 S 25.0 52 0 Ampl.
25B6G 4000 8 3 25.0 71 43 Ampl.
S 25B8GT 2000 1 7 25.0 60 18 Ampl. Pentode
z 25B8GT 1500 11 1 25.0 54 8 Ampl. Triode
25C6G 7000 8 5 25.0 74 36 Ampl.
f25DSGT 1900 8 S 25.0 59 15 Ampl. Pent. Sect.
{ 25D8GT 1100 11 5 25.0 45 0 Ampl. Tri. Sect.
[ZSDBGT S 5 1 25.0 1] o Diode
25L6 8000 8 5 25.0 75 15 Ampl.
25N6G 2500 8 5 25.0 64 0 Ampl.
25X6 7 2 25.0 40 0 Rect. Std. Plate No. 1
{25)(6 ......... 7 5 25.0 40 (1] Rect. Std. Plate No. 2
25YS 7 8 25.0 40 0 Rect. Std.
25Y5 12 8 25.0 40 0 Rect. Std.
2573 1 5 25.0 40 (1] Rect. Std.
25724 7 2 25.0 35 0 Rect. Std.

27
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Tube
Tvpe

2575
2525
(25Z5MG
25Z5MG
szszs
12526
26

27
27HM
30

31

32
(32L7GT
] 32L7GT
|32L7GT
33
(RK33
2RK33
34

35
35A5
35L6GT
3523
35Z4GT
(35Z5GT

35Z5GT
(3526G
) 3526G
36

37

38
38MG
39-44
40

41

42

43

45
45723

(45Z5GT

i4sZscT
46
47
48
49
50
50C6G
50L6GT
(50Y6GT
)50Y6GT

28

Mut
Cond

2000
2000
2000
1125
1500
7000
6000
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25.0
25.0
25.0
25.0
25.0
25.0
1.5
2.5
2.5
2.0
2.0
2.0
25.0
25.0
25.0
2.0
6.3
6.3
2.0
2.5
35.0
35.0
35.0
35.0
BLST

35.0
35.0
35.0
6.3
6.3
6.3
6.3
6.3
5.0
6.3
6.3
25.0
2.5
35.0

BLST

35.0
2.5
2.5

25.0
2.0
7.5

50.0

50.0

50.0

50.0

40
40
40
40
40
40
46
40
53
36
35
19

71
40
50
42
42
14
42
71
71
35
40
40

40
40
40
43
36
41
41
41
60
55
60
62
59
35

40
60
60
60
45
53
74
71
40
40

R

(=~ — I~ I~ I ]

25
18
48
40
50
36
25

Notations

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Ampl.

Ampl. Also 27S

Ampl.

Ampl.

Ampl.

Ampl.

Test for Shorts

Ampl.

Rect. Std.

Ampl.

Ampl.

Ampl.

Ampl.

Ampl. Also 35S

Ampl.

Ampl.

Rect. Std.

Rect. Std.

Short Test Neon Lights
on 1-2-3-4.5

Rect. Std.

Rect. Std. Plate No. 1

Rect. Std. Plate No. 2

Ampl.

Ampl.

Ampl.

Ampl.

Ampl.

Ampl. OK over 160

Ampl.

Ampl.

Ampl.

Ampl.

Rect. Std.
Also Press 117N7

Short Test Neon Lights
on 1-2-3-4.5

Rect. Std.

Ampl.

Ampl.

Ampl.

Ampl.

Ampl.

Ampl.

Ampl. Left at 71 for GM

Rect. Std. Plate No. 1

Rect. Std. Plate No. 2



Tube
Type

50Z7G
{ 5027G
51
52
(53
183
55
55
|58
56
57
57A
58
58A
59
64
65
67
68
{70A7GT
] 70A7GT

70L7GT
70L7GT
70L7GT
71A
(75
{75
|75
(75MG
{75MG
|75MG
76
77
78

79
§79
80
gso
(80M
180M
81
(82
182
{82V
182V
(83
183
83V
%sav

84
84
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FIL

50.0
50.0
2.5
6.3
2.5
2.5
2.5
2.5
2.5
2.5
2.5
6.3
2.5
6.3
2.5
6.3
6.3
6.3
6.3
70.0
70.0

70.0
70.0
70.0
5.0
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
5.0
5.0
5.0
5.0
7.5
2.5
2.5
2.5
2.5
5.0
5.0
5.0
5.0
6.3
6.3

R

20

QO Q00O 0O0O0CO0OO0OOO0OOOCO

Notations

Rect. Std. Short on 4-5

Rect. Std.

Ampl. Also 518

Ampl.

Ampl.

Ampl.

Ampl.

Diode OK over 500

Diode OK over 500

Ampl.

Ampl. Also 57S

Ampl. Also 57AS

Ampl. Also 58S

Ampl. Also 58AS

Ampl.

Ampl. Also 64A

Ampl. Also 65A

Ampl. Also 67A

Ampl. Also 68A

Ampl.

Press Diode Button
OK over 300

Check for Shorts

Ampl.

Rect. Std.

Ampl.

Ampl. Sect.

Diode

Diode

Ampl. Sect.

Diode

Diode

Ampl.

Ampl.

Ampl.

Ampl.

Ampl.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

Rect. Std.

29



Tube
Type

85

85
o

89

99
S 117L7GT
i 117L7GT

117M7GT
) 117M7GT
S 117N7GT
l 117N7GT

S 117P7GT
[117P7GT

117Z24GT
117Z26G

g 11726G
205D
551
807

841
842
864
884

885

s GOOGIE

Mut
Cond

975

4000

1250
1020
4200

350
1150
650

950
640
1100
1900
1500
4000
2000
725
650
650
1225
2000
5000
8000
1500

1500
4000
4000
3500

SNNNN

0 ® 000 === NN NHONWN - -

-

® H Hh RO

10
10
10

-2}

C NN UNONDONAE L IINNN

NN A

FIL

6.3
6.3
6.3
6.3
3.0
117.0
117.0
117.0
117.0
117.0
117.0

117.0
117.0

117.0
117.0
117.0
5.0
25
6.3

7.5
7.5
1.5
6.3

2.5

2.0
2.0
6.3
6.3
6.3
6.3
6.3
1.5
6.3
6.3
6.3
6.3
6.3
12.6
25.0

25.0
6.3
6.3
6.3
6.3

L
40

54
60
72
40
74
40
75
40

70
40

40
76
76
48
42
71

60
46
18
40

40

37
18
44
59
53
71
60
26
20
20
48
60
73
75
54

54
71
71
71
40

27
20
25

28
50
37

37
29
17
18
14
10
15
18
19
22
18
24
19
15
27

27
10
10
10

Notations

Ampl. Sect.

Diode

Diode

Ampl.

Ampl. OK over 340

Ampl. Short on 1-4-5

Rect. Std.

Ampl. Short on 1-4-5

Rect. Std.

Ampl.

Rect. Std. Also Press
117N7 Rect. Button

Ampl.

Rect. Std. Also Press
117N7

Rect. Std.

Gas No. 1

Gas No. 1

Ampl.

Ampl.

Ampl. GM Connect
Plate to top Contact
of 7 Pin Soc.

Ampl. OK over 280

Ampl.

Ampl.

Rect. Std. strikes at 60
on R

Rect. Std. strikes at GO
on R

Ampl.

Ampl.

Ampl.

Ampl.

Ampl.

Ampl.

Ampl.

Ampl.

Ampl. Cap Grid

Ampl. Pin Grid

Ampl.

Ampl.

Ampl.

Ampl.

Rect. Std. Also Press
117N7

Ampl. Short on 2-3

Ampl.

Ampl.

Ampl

Rect. Std. * strikes at
32onR



Tube Mut

Type Cond A B FIL L R Notations
20T 0 ... - 8 5 6.3 40 * Rect. Std. * strikes at
320onR
‘WUN-A 600 8 8 2.5 11 37 Ampl. No. 1 Grid
{WUN-A 600 8 6 2.5 11 37 Ampl. No. 2 Grid
HY113 500 7 ) 1.5 0 40 Ampl.
HY115 370 7 5 1.5 60 32 Ampl. OK over 290
HY123 500 7 5 15 o 45 Ampl. .
HY125 - 450 7 5 1.5 60 45 Ampl. OK over 360
HY145 370 7 S 1.5 60 32 Ampl. OK over 290
HY1558 450 7 S5 1.5 60 45 Ampl. OK over 360
XXL 3000 6 2 6.3 67 0 Ampl.
IXXD 2500 12 5 12.6 64 0 Ampl. Plate No. 1
Short on 1-4-5
iXXD 2500 2 9 12.6 64 0 Ampl.

TO TEST MAGIC EYE TUBES
Press AMPL. Button

6AB5—6E5—6G5—6H5—6N5—6T5—6US

A B Fil. L R
12 3 Eye Open 63 .. ..
12 2 Eye Closed 63 .
6AD6—6AF6

A B.

2 8 Eye No. 1 open, No. 2 closed 6.3

3 8 Eye No. 2 open, No. 1 closed 63 ... ..
(9001 1100 1 9 6.3 44 17 Ampl. Short on 4-5
I Red Socket ‘
{9002 1900 2 9 6.3 59 18 Ampl. Short on 4-5
l Blue Socket
g9003 1500 1 9 6.3 54 14 Ampl. Short on 4-5
I Red Socket

Google M
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