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‘ MILITARY SPECIFICATION
TEST SET, ELECTRON TUBE, SEMI-AUTOMATIC

‘ AN/USM~118 ()

1. SCOPE

1.1 This specification describes a semi-portable, semi-automatic pro-

grammed instrument for performing quantitative and qualitative measurements

of electron tube characteristics under shipboard environmental conditions.

2.1 The following documents, of the issue in effect on date of
invitation for bids or request for approval, form a part of this specifi-
cation to the extent specified herein:

|
|
‘ 2. APPLICABLE DOCUMENTS

| SPECIFICATIONS
’ MILITARY
. MIL-E-1 - Electron Tubes and Crystal Rectifiers,
MIL-T-27 -~ Transformers and Inductors (Audio, Power

and Pulse).
MIL-S-901 - Shock Tests, H, I. {High-Impact); Ship-
board Machinery, Equipment and Systems,
Requirements for.
MIL-T-945 - Test Equipment, For Use With Electronic
Equipment: General Specification.
MIL-M-10304 - Meters, Electrical Indicating, Panel
Type, Ruggedized.
MIL-M-15071 - Manuals, Equipment and Systems.
MIL-E-15090 - Enamel, Equipment, Light Gray (Formula No.111).
MIL-E-16400 - Electronic Equipment, Naval Ship and Shore:
General Specification.
- E MIL-I-16910 - Interference Measuremen®, Radio, Methods and
J

Limits; 14 Kilocycles to 1000 Megacycles.
Electronic and Elsectrical Equipment and As~
sociated Repair Parts, Preparation fér
Delivery of.

! MIL-E-17555

FSC, 6625
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MILITARY (cont'd)
MIL-S-19500 - Semi-conductor Devicesj; Genersl
Specification for,
MIL-T-20138 - Transformers, Pulse, Low Power,
General Specification For.

STANDARDS
FEDERAL
FED-STD-151 - Metals; Test Methods.
MILITARY

MIL-8TD-105 - Sampling Procedures and Tables for
Inspection by Attributes,

MIL-STD-108 - Definitions of and Basic Requirements
for Enclosures for Electric and Elec-
tronic Equipment.

MIL-STD-200 - Flectron Tubes; Selection and Use of.

MIL-STD-415 -~ Test Points and Test Facilities, Design
Standard for.

MIL-STD-701 - Preferred and Guidance List of Semiconductor
Devices.

DRAWINGS

BUREAU OF SHIPS
RE10D2360 - Case, Card Kit.
RE62D2005 - Power Ceble Assembly,

(Copies of specifications, standards, drawings, and publications
required by suppliers in connection with specific procurement functions
should be obtained from the procuring activity or as directed by the

contracting officer.)

3. REQUIREMENTS

3.1 Qualification.- The test set furnished under this specification
shall be a product which has been tested and has passed the qualification

tests specified herein and has been listed on or approved for listing dn
the applicable qualified products list,

3.2 Functionsl description,~ The AN/USM-118( ) test set shall be
a semi-portable test set using punched card programming to provide quick
and reliable means of evaluating operational capebilities of low and
medium power electron tubes {hnereinafter called tubes) under test
conditions which are based on the +tube design specifications
of MIL-E-1 and which more closely simulate, actusl operating
conditions, Operation of the tester and interpretation of

o
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the results shall be simplified to the extent that untrained personnel can

accurately determine the condition of the tube under test . Additional manual

controls located in an auxiliary compartment shall permit performance of
special tests by skilled personnel. The instrument shall be programmable for
self-test and calibration.

3.3. Composition. -~ This equipment shall consist of the following items
and other component parts specified herein and as required to make up a complete
equipment, '

(a) Combination case (3. 6. 5)

(b) Danel (3. 6. 6)

(c) Indicating Meter (3. 8. 3)

(d) Card switch (3. 8. 6)

(e) Filament power supply (3. 4.4.1)

(f) Main B+ power supply ( 3.4.4.2)

(g) Auxiliary B+ power supply (3. 4. 4. 3)

(h) Negative bias supply (3. 4. 4. 4)

(i) Bias-off supply (3. 4. 4.5)

(i) Positive bias supply (3.4 4.6)

(k) AC power supply (3.4.4.7)

(1) Signal supply (3.4.4.8)

(m) Mutual conductance (GM) circuits (3.4.4.0).
(n) Meter shunts and multipliers (3. 4. 4.10)
(o) Decade resistance network (3.4.4.12)
(p) Overload relay (3.8.4)

() Controls (3.6.86.3)

fod TemdAlanboan. M o
(r) Indicators (3. 6.

8.4)
(s) Accessories (3.4.8)

3.4 Performance requirements. -

3.4.1. Card switch operation.-  The tester shall provide a card infor- -
mation storage and programming system for setting up tests on tubes in ,
accordance with the specified characteristics of the tubes. The card switch




MIL-T-231254(SHIPS)

mechanism shall permit manual operation of the switch contacts and use
of ‘hand-punched programming cards for special tests. Extensive self-
tests and calibration shall be carried out using test cards provided
for the purpose.

3.4.2 General performance requirements.- The AN/USM-118( ) test
set. shall be capable of performing the following tests with a minimum of
manual operations. Testing shall be initiated by placing the tube in the
proper socket and inserting the proper test card for that tube type in
the programming switch slot. Each pin of the tube-under-test sockets shall

" be provided with one suitable ferrite bead to preclude oscillation of the

tube under test. Each bead shall be on the lead, and immediately adjacent
to the pin of the test socket at the load end of the lead.

3.4.2.1 Shorts,- On completion of the above operations, the
AN/USM-118( ) test set shall indicate unmistakably the existence of any
shorts between any tube elements except hetween the heater and the cathode.

3.4.2.1.1 ghort indicator.- The short indicator shall congist of five
neon lamps in a series string with the cathode connection at the positive
end of the string and the other tube elements connected to the lamp junctions
in the following order: Control grid, suppressor grid, screen grid, plate.-
If the tube under test has no shorts no lamps shall light, while a short in
the tube shall light all lamps sxcept those between the shorted elements.
Multiple shorts in the tube shall give the same indications as a single short
between the farthest separated shorted elements in the lamp string. The lamp
bank when mounted on the panel of the equipment shall be arranged from left
to right in the order of increasing positive potential at the junctions and
the panel shall be marked with the abbreviations of the tube elements in
their proper locations in the lamp string.

3.4.2.1.2 Short test voltage and sensitivity.- Voltages applied to
the tube elements for short testing shall not exceed the corresponding
voltage ratings for the tube type under test. Particular attention shall
be given to establishing the voltage gradient between grid and cathode as
high as possible within the voltage rating of the tube in the proper”
polarity to allow the indication of grid emission. The test shall indicate
as a short a resistance of one megohm or less between adjacent elements. A
resistance of 2 megohms or more between sdjacent elements shall not give a
short indication. Indication of shorts between non-adjacent elements shall
increase in sensitivity so that between the farthest separated elements in
the short test series lamp string shorts shall be indicated for resistances

of 25 megohms or less,and shall be not indicated for resistances of greater
than 50 megohms.
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3.4.2.1.3 Sensitive grid shorts. - The normal test for grid shorts
shall have the same sensitivity as the test for short circuits between adjacent
elements, (see 3.4.2.1.2). A momentary switch in the auxiliary compartment
shall increase the sensitivity of the grid-cathode short test. When the switch
is actuated, a resistance of 10 megohms or less between grid and cathode shall
cause a short indication and a resistance of 20 megohms or more shall not
cause a short indication.

3.4.2.2 Heater-cathode leakage. - At the same time short-circuits
are indicated, the panel meter shall provide an accept-reject indication of
heater-cathode current. The applied voltage shall be 100 volts. The card
switch shall be capable of selecting shunts so that the meter will indicate
“reject’” when the leakage current exceeds the nominal value for the selected
range. The nominal range values shall be 10, 20, 50, 70, 100, 150, and 165
microamperes (ua).

3.4.2.3 Gas.- The gastest shall be performed when the designated
panel push-button switch is activated. The meter pointer shall indicate accept
or reject on a gas-test scale. The reject indication shall be displayed when
the meter measures 3 ua or more of current in the grid circuit while the tube
is operating at rated plate current and zero grid signal. For tubes having
more stringent gas test requirements, a notation shall be made on the tube test
card. Any up-scale meter deflection from zero on the meter during gas tests
of these tubes shall be cause for rejection.

3.4.2.4 Cathode activity test. - Actuation of a push-button switch

in the auxiliary compartment shall reduce filament voltage by 10 percent. A

substantial \_'h*angn in Gm or n'lnh.:a current indicated hu the meter will nrnv'ldp

a qualitative indication of cathode activity., The push -button switch shall be
lockable so that.other measurements may be made under low filament voltage
conditions. When the switch is actuated a warning indicator lamp on the main

panel shall be illuminated.
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3.4.3 Tube tests. - The equipment shall have the capabilities for
performing the tests specified hereinafter onthe tube classes indicated and shall
have facilities for testingother types of tubes and other special tests on the tube
classes listed. The specific tests to which a tube is subjected shall be deter-
mined by the tube test cards provided for performing tests on that tube type.

)

3.4.3.1 Dicde and rectifier tests. -

3.4.3.1.1 Full-wave power rectifier. - Tubes such as the 514 and
624 shall be tested in a full wave rectifier circuit, 500 volts a. ¢c. shall be
applied plate-to-plate and a capacitively shunted programmable load resistance
capable of passing 200 milliamperes (ma) shall limit the output current to the

typical handbook ratings. This output current shall be measured by the meter.

3.4.3.1.2 Half-wave power rectifier. - Tubes such as the 356W4
shall be tested in a half-wave rectifier circuit. The tube shall be subjected
to its rated inverse voltage while the rated output current is measured by the
meter through a programmable load resistance.

3.4.3.1.3 Damper-type diodes. - Tubes such as the 6AX4 shall be
tested in a. half-wave power rectifier circuit. The output current shall be

measured.by the meter through a capacitively shunted programmable load
resistance while the tube is subiected to a larage inverse vr\lt':-\mh of the order

A LM WLALAT S WY ARAAW WRAW WMAR - AR DA b W O LR R e W daalw ==

of 1200 volts.

3.4.3.1. 4 High-voltage low-current rectifiers. - Tubes such as
the 1X2 shall be tested at a nnint on the emission curve indicated by tube
manufacturers’ handbooks using a d.¢. power supply. A limiting resistance
shall be used to prevent tubes with higher than normal omission form reading

off scale on the meter.

3.4.3.1.5 High perveance detector type diodes. - Types such as the
8A L5 shall be tested for plate current In a low voltage d.c. circuit. A low
voltage d. c. power source shall be used with sufficient circuit resistance to
obtain end-of-life plate current correlation wi!:h MIL-E-1.
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3.4.3.1.6 Low perveance detector diodes. -  Types such as the BAVE,
shall be tested in a d. c. test circult for plate current. A low voltage regulated
d.c. power source shall be used in series with a programmable resistance so
that at the specified reject plate current the specified vn"am: exists across the

tube.

3 4.3 1.7 Gas-type diodes. -  Tubes used for voltage regulator
purposes such as theJA2and 0A3shall be testedfor d.c. voltage drop acrossthemat
the rated current level extremes. Voltage regulation shall be determined from-
the difference in readings. Limits shall be shown on the apa;opriate tube cards.

A 50-volt d. c. leakage test shall precede the voltage drop test. The voltage-
drop test circuitry shall immediately detect and indicate an gpen jumper within
the tube. '

3.4.3.2 Triode tests, -

3.4.3.2.1 Mutual conductance. - The most common test applied to a
triode shall be for mutual conductance under class A operation. FEither a
self-bias cathode resistor shunted by a 800 microfarad (uf) capacitor or a fixed
grid bias voltage shall be selected. Dual triodes with common cathodes shall
have both triodes operating while a mutual conductance measurement is bemg
made on one triode only. The 6J8 shall be tested in this manner.

3.4.3.2.2 Plate current. - This equipment shall have capabilities to
measure plate curent under the following conditions:

(a) Class A operation with fixed bias.

(b) Class A operation with self-bias.

(c) Zero grid bias under reduced plate voltage conditions.

(d) High negative grid bias with the plate current cut off
(plate current measured in microamperes).

3.4.3.2.3 Plate-cathode voltage drop. - It shall be possible to pro-
gram measurement of plate-cathode voltage drop at zero grid bias while the
tube is conducting a specified plate current.




MIL-T-23125SHIFS)

- 3.4.3.3 Tetrodes and pentodes. - .

3.4.3.3.1 Mutunl conductance, - The tests for tetrode and pent-
ode amplifier tubes shall employ the fixed or self biasing methods specified
in 3.4.3.2. The screenand plate voltages shall be the same for class A
operation, but the mutual conductance meter shall be in the plate circuit only.

3.4.3.3.2 Plate current. - This equipment shall measure tetrode
and pentode plate current under the same conditions as triode plate current
conditions of 3.4.3.2. 2.

3.4.3.3.3 “Knee” test for hdrizontal deflection amplifiers. - The
plate current of horizontal deflection amplifiers such as type 6BQ6 shall be
‘measured with a ‘“Knee’” test which provides a low voltage on the plate, a
normal voltage on the screen, and zero grid bias.

3 4.3.4 Hexodes and heptodes. - Hexodes and heptodes shall be
subjected to the types of tests described for triodes and pentodes and the
additional tests listed herein.

3 4 3.4.1 Mutual conductance. - The mutual conductance of two
control grid types of heptodes such as the 6DT6 shall have the same bias
applied to the first and third grids with the signal applied only to the first
or third grid.

3.4.3. 4.2 Oscillator transconductance. - Oscillat or transcon-
ductance tests shall also be made on mixer tubes with the screen and plate
connected in accordance with handbook recommendations.

3.4.3.5. Thyratrons.- Thyratron tubes (2D21, 884, and so forth)
shall be tested for emission at zero grid bias. An anode-to -cathode voltage
drop (arc drop) measurement shall be made. An ‘‘off’’ or no-conductance
test shall be made by applying a negative grid voltage to prevent conduction.

3.4.3.6 Twin-section tubes, - Tubes having two sections with iden-
tical characteristics shall be tested using a single test card. An indicator on
the main panel shall light to indicate that dual tests are to be performed. When
the dual-test momentary switch on the main panel is actuated, the second section
shall undergo in the same manner the tests performed on the first section.

8
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3.4.3.7 DC filament tubes. - Tubes having directly heated or
filamentary cathodes shall be tested as triodes or pentodes except that d.c. -
shall be applied to the filaments of the tubes. During short tests erroneous
indications of cathode to filament leakage may occur and shall be disregarded.
The short test shall otherwise give the same indication of tube condition that
it does for indirectly heated tubes.

3.4.3.8 Low plate-voltage tubes. - Tubes using 12 volts or similar
low voltages on their plates shall be tested under conditions designed for their
use wherein low plate and screen voltages are employed.

3.4.4 Circuit requirements. -

3 4.4.1 Filament power supply. -

3.4.4.1.1 Voltage range. - The {ilament power supply shall
provide for selection of a.¢. voltages from 0.1 volt to 119. 9 volts in 0, 1~
volt steps. With the equipment operating from line power within the range of
3.5.1 each open circuit filament voltage shall be within 1 percent of its nominal
value after filament standardization adjustment. :

3.4.4.1.2 Voltage regulation. - The filament power supply shall
be capable of supplying 100 ma, from all voltage taps up to the 119.9-
volt tap with not more than 5 percent drop in the output voltage; 600 ma.
up to the 20 volt tap with not more than a 5 percent drop; and 4 amperes
5 volts with not more than a 15 percent drop. These voltage drops are exclu-
sive of overload protection insertion loss.

3.4.4.1.3 Qverload protection. - The filament power supply shall
be protected against overloads and short circuits. This protection shall be
completely automatic so that any short circuit or overload shall not damage
either the protecting device or the supply while the equipment is connected to
a source of line voltage within the range of 3.5.1 The overload protection
shall not cause an insertion loss greater than 5 percent with a 20 volt-amperes
load on the filament supply. The overload protection shall limit the power
dissipated in the filament power supply to 40 volt-amperes with the output

short circuit.
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3.4.4.1.4 Cathode activity. ~ The design of the filament power
supply shall permit the proper reduction of filament voltage for the perform-
ance of the cathode activity test of 3. 4. 2. 4.

3.4.4.1.5 Filament standardization adjustment. - A momentary
switeh in the auxiliary compartment shall permit the filament standardization
voltage to be indicated on the meter. The standardization adjustment switch
in the auxiliary compartment shall provide for standardization of the filament
voltage for every 2.5 volts of line voltage variation from 104 to 125 volts.
The switch position for 115 volts input shall be marked for routine testing.

3.4 4.1.8 D.c. filament power.- A full-wave bridge rectifier
circuit operated from the a.c. filament power supply shall provide up to
} ampere of d. ¢. filament current over the voltage range of 0.1 volt to
50 volts. This circuit shall be protected bv a fuse with a blown fuse indicator
on the front panel of the equipment.

3.4.4.2 Main B+ power supply. -

3.4.4.2.1 Voltage range. - The main B+ power supply shall provide
d.c. voltages from 10 to 260 volts in the steps of table I. When the equipment
has been calibrated.at 20 volts, each other voltage shall be within 2 percent of
its nominal value, except that the 10 volt step shall be within 10 percent.

3.4.4.2.2 Output current. - The main B+ power supply shall
furnish the currents shown @ table Lfor the indicated voltage le vels without
overloading or loss of regulation.

10
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Tabie 1. - B+ Power supply voltage and current ratings.

Volts Ma(max) Volts Ma(max) Volts Malmax)

10 88 100 100 190 102
a0 72 110 110 200 84
30 75 120 120 - 210 85
40 76 130 130 220 77
50 80 140 140 230 68
60 82 150 138 240 60
70 86 160 129 250 o0
80 80 170 120 260 42
90 95 180 110

3.4.4.2 3. Voltage regulation. - The main B+ power supply shall be
electronically requlated against line voltage and load current changes. Any
selected output voltage from 20 volts te 250 volts shall be constant with + 1
percent or +1volt, whichever is larger, when line voltage varies within the
limits of 3.5.1 and load current, if any, is held constant. Any selected
output voltage from 20 volts to 250 volts shall be constant within +1 percent
or + 1 volt, whichever is larger, when the load current varies from zero to
the maximum shown in table I for the corresponding voltage, and the line
voltage remains constant within 1 percent.

3.4.4.2.4 Ripple.- The ripple content shall not exceed 0.1 percent
of the de output voltage or 20 millivolts rms, whichever is larger, for any
selected B+ voltage between 20 and 250 volts under maximum rated lead
current in accordance with table 1.

3.4.4.2.5 Protection. - The B+ power supply shall be protected against
overloads and short circuits by a manual-reset protective device.

11
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3.4.4.3 Auxiliary B+ power supply. -

.4.4.3.1 Voltage range - The auxiliary B+ power supply shall provide
veobahlo Arrn Ty wes vioen QM L~ AN PREPES | gy

tage adjustable over the range of 30 to 300 volts. The voltage shall be
adjusted by a single continuous control iocated in the auxiliary compartment.

3.4.4.3.2 Current range. - The auxiliary B+ supply shall supply currents
from zers to 30 ma.

3.4.4.3.3 Voltage regulation, - The aukiliary B+ power supply shall be
electronically regulated against line voltage and load current changes. Any
selected voltage between 30 volts and 230 velts shall be constant within
1 percent or 1 volt, whichever is larger, when line voltage varies within the
range of 3. 5.1 and the load current is held constant. Any selected output
voltage from 30 volts to 280 volts shall be constant within 1 percent or 1 volt,
whichever is larger when the load current varies from zero to 30 ma and the
line voltage remains constant within 1 percent.

3.4.4.3. 4 Voltage indication. - Actuation of a momentary switch in the
auxiliary compartment shall cause the voltage to be indicated on the metér.
Actual voltage shall be within 3 percent of three times the reading on the
0-100 meter scale.

3.4.4.3.5 Protection. - The auxiliary B+ power supply shall be protected
against overloads and short circuits by a fuse with a blown fuse indicator mounted
on the front panel.

3.4.4.4 Negative bias supply. - The negative bias supply shall provide

programmable negative voltages from.0. 1 volt to 120 volts in approximately
0. 1-volt steps.

3.4.4.4.1 Vol tage control. - The neg

Srwadba Was

by the decade resxstance network of 3. 4. 4 12,

D9 Y
‘A
-~

3.4.4.4.2 Accuracy.- The negative bias supply voltages shall be accurate
within 2 percent of their nominal value from 0. 1 volt to 10 volts; accuracy shall
decrease uniformly from 2 percent at 10 volts to 5 percent at 60 volts. The
accuracy shall be within 10 percent from 60 volts to 120 volts.
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3.4.4.5 Bias-off supply. - A fixed negative voltage shall be provided
of suificient voltage to hold one section of a dual section tube beyond cutoff
while the other section is undergeing tests.

3.4.4.6 Positive bias supply. - A regulated fixed positive bias voliage
of 7 1/2 volts + T percent shall be provided to allow the use of large self-bias
resistors in speeial tube tests.

3.4.4.7 A.e. supplies.- An unregqulated 250 volt a.c. supply and an
unregulated 500 velt a. ¢. supply shall supply 200 ma for half-wave rectifier
tests and 200 ma at 250 volts =ach side of the center tap for full-wave

rectifier tests. These supplies shall be protected by fuses installed in each

side of the power line to prevent damage from overloads or short circuits.

3.4.4.8 Signal supply. -  The signal voltage shall be supplied from a
calibrated and requlated source adjustable within 0.1 percent to 222 millivolts
at line power frequency. The signal voltage shall be constant within 1 percent
when line voltage and frequency vary within the range of 3.5. 1. '

- 8.4.4.9 Mutusl conduetanee circuits. - The mutual conductance circuits
shall be capable of accurately measuring mutual conductance from 500 to
128, 000 micromhos in the presence of direct plate currents of less than 50 pa to
more than 100 ma.

3.4.4,9.1. Mutual conductance ranges..~ The mutual conductance detec-
tion bridge and the meter shunt and multiplier system shall be capable of
providing the following mutual conductance mid-scale values.

(a) 250 to 13, 000 micromhos mid scale in 50 micromho steps,
{b) 250 to 64, 000 micramhos mid scale in 250 micromh? steps.

3.4.4.9.2 Accuracy.- The equipment shall be capable of measuring
mutual conductance of receiving type electron tubes to within a basic tolerance
of 3 percent. An inherent linear decrease in the mutual conductance reading as
plate current increases shall be allowed. It shall be possible to maintain the
3 percent tolerance on Gm by application of a correction factor to the meter
reading in accordance with figure I

Leatalliy 4l

13




MIL-T-23125A(BHIPS)

3.4.4.9.3 Bridge balance.~ The equipment shall provide for establish-
ing bridge balance to eliminate d.c. current effects from Gm readings. The
balance controlsand a switchto remove grid signal from the tube under test
shall be located in the auxiliary compartment for use in special fests. The
balance controls shall be marked to indicate the control settings for routine
testing.

3.4.4.9.4 Bridge protection. - A separate fuse with a blown fuse indicator
located on the front panel shall protect the bridge circuitry from excessive
currents,

3.4.4.10 Meter shunt and multiplier system.- A meter shunt system .
shall be provided for making half-scale measurements in the range of 50 na

i i And £ (R L nanla
to 2.6 ma in 10 ua steps. Mmuphers shall be provided for uzanuxg hali-scale

measurements from 50 ua to 12. 8 ma in 50 ua steps and from 1 ma to 255 ma
in 1 ma steps. All meter shunt and multiplier resistors shall be approved
types of 1 percent resistors.

3.4.4.11 Meter (voltage) multiplier system.- A meer multiplier system
shall be provided for making half-scale d.c. voltage measurements on 296 ranges
in one-volt steps from 5 volts to 300 volts. The voltage measurements shall be
accurate within 2.5 percent of the mid-scale value.

3.4.4.12 Decade resistance network. - The decade resistance network shall
provide selected resistances from O ochm to 70, 000 chms in 10 ohm steps.
Each resistance value from 10 ochms to 10, 000 chms shall be within + 1 percent
of the nominal selected value. Each resistance value between 10, 000 chms and
70, 000 ohms shall be within + 5 percent of the nominal selected value., All
resistance values up to 1000 ohms shall be capable of sustained operation at
200 ma without damage. All resistance values from 1000 ochms to 70, 000 ohms
shall be capable of sustained operation at 200 volts without damages.

3.4.4.13 Capacitors. - A non-polarized 4 nf capacitor with a d.¢. voltage
rating of a least é%% volts shall be providedfor by-passing resistance loads
during tests of diode and rectifier tubes or special test circyit a.pphca,tions A
polarized 800 uf 50-volt capacitor shall be provided for by passing sdf-resis-
tance networks and special test circiiit applications.

~

14
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3.4.5 Card programming system. - The system for semi-automatic
operation of this instrument shall consist of & rugged card switch capable
of performing all required operations without the use of relays or steppmg
switches. The card switch shall be activated by the insertion of a punched
card, and deactivated by a manual operation which will release the card

for remevalfrom the switch.

3.4.5.1 Program capability. -~ The programming system shall be so
designed as to allow flexible use of various circuit sections in performing
many types of tests, (This capability shall not be limited to the tests specified
herein but shall include types of tests which may be specified at a later date.)

3.4.5.2 Pin selection. - A section of the card information storage and
programming system shall be devoted to eonnecting the programmed test
circuit to the proper pins of the tube under test. Pin selection shall include
pins 1 through 9, plus a cap for all tube test sockets specified in 3. 6. 6. 5.

3.4,5.3 Programming switch application. - The programming switch
shall have the individual eontact actuation levers-arranged in the same manner
as shown for the holes in the programming cards in Figure 2 with the individual
switches identified by the letter row and then the number row of the intercept
point. The individual switch control of circuit values and interconnections
shall be as follows:

3.4.5.3.1 Tube test sockef connections., - The tube sockets shall be
connected as follows:

Tube socket pizi number Switches

Row A switches 1 through 8.
Row B switches 1 through 8.

Row C switches 1 through 8.

Fane) LT T A ]

Rew D switches 1 throuqh 8.
Row E switches 1 through 8.

N o CO DN =

156
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Tube socket pin number

Test cap

Switehes
Row F switches
Row G switches
Row H switches
Row J switches
Row K switches

1 through 8.
1 through 8.

1 through 8.
1 through 7.
3, 4, 6, and 7.

The tube test socket feed lines shall be connected as follows:

Number 1 fil, ac or +dc -1, B-i, C-1, D-1, E-i, F-1, G-1, H-1, and J-1
voltage
Number 2 fil, ac or -dc - A-2, B-2, C-2, D=2, E-2, F<2, G<2, H-2, and J-2
voltage
Grid supply A-3, B-3, C~3, D=3, E-3, F-3, G-3, H-3, -3,
and K-3
Cathode supply A-4, B-3, C~-4, D-4, E-4, F-4, G-4, H-4, J-4,
and K-4 )
Screen supply A-5, B-5, C-5, D=5, E-b, F-5, G-b, H-5, and J-5
Suppressor supply A-g, B-6, C-6, D6, E-6, F-6, G-6, H-8, J-6,
and K-6, :
Plate supply A-7, B-7, C-7, D=7, E-T, ¥-7, G-7, H-7, J-7,
and K-7
Auxiliary (aux,) cathode, A-~8, B-8, C-8, D-8, E-8, F-8, G-8, and H-8

or @ volts, or aux B+

7 AR 9 TNoAan An-...—\—-u
e Ta Ve ds C. rvevale I'co

de r a 55
shall be connected to the programmmg switch so that switeh contacts by-pass

Ty
Ly.=

the resistors.

(unactuated) switches as follows:

10 chms
20 ohms
30 ohms
40 ohms

1000 ohms
2000 ohms
3000 ohms

4000 ohms

1€

D-13
D-14
D-16
D-16

F-13

F-14
F-15
F-16

100 chms
200 ohms
300 ohms
400 ohms

10; 000 ochms

20, 600 ohms
30, 000 ohms

E-13
E-14
E-15
E-16

G-13
G~14
G-15

The desired resistance shall be established by the open
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3.4.5.3.3. Filament voltage.- The filament voltage shall be established
by actuating only the switches for the voltage required and the zero voltage
switch on decades having a zero voltage requirement.

Cne tenth volt decade Cne volt decade Ten volt decade

Yoliage Switch Voltage Switch  Voltage Switeh
0.0 A-11 0 A-10 0 A-9
0.1 B-11 1 B~10 10 B-9
0.2 C-11 2 Cc-10 20 C-9
0.3 D-11 3 D-10 30 D-9
0.4 E-11 4 E-10 40 E-9
0.5 F-11 5 F-10 50 - F-0
0.6 G-11 g G -10 60 G-9
0.7 H-11 7 H~10 70 H-9
0.8 J-11 8 J-10- 80 J-9
0.9 K-11 9 K-10 90 K-9
100 L-9
110 1.-10

3.4.5.3.4 Leakage current shunts.

leakage current shall be selected singly or in combi
reject point current as follows:

s 6
» 5
o

or
-
o
-
-
-
Q)
=

Reject current

microamperes Switches actuated
10 None
20 A-14
50 B-14
70 A-14; B-14
100 C-14
150 B-14; C-14
165 A-14; B-14; C-14

P
-1
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3.4.5.3.5 Main B+ voltage control. - Main B+ voltage level shall be
controlied by actuation of single switches or combinations of switches as
follows:

:  Cardinal Points :
:_(single switch points : Combination Points

s ow .

Voltage  Switches : Voltage Switches

= Voltage Switches :

: 5O D-17 : 10 D-17, L-3, : 130 B-17, E-17, :
: : L-4 : L-4 :
: 110 C-17 : 20 D-17, E-1T7, 1 140 B-17, L-4 :
: : L-4 : :
: 160 B-17 : 30 D-17, L-4 : 150 B-17, E-17 :
: 210 L-2 : 40 D-17, E-17 : 170 -2, L-3, :
: : : L-4 :
: 240 - L-3 60 Cc-17, E-17, : 180 E-17, L-2, :
: ‘ : L-3, L-4 : L-4 :
s 240 L-4 : 70 Cc-17, L-3, : 190 L-2, 1L-4 :
: : L-4 : :
: 250 E-17 : 80 C-17, E-17, : 200 E-17, L-2 :
: : L- : :
: 260 None : 90 Cc-17, L-4 : 220 L-3, L.-4 :
: : 100 C-17, E-17 : 230 E-17, L-4 :
: + 120 B-17, L-3, : :
: : L-4 : :
: : : :

3.4.6.3.6 Meter shunts and multipliers. - Meter shunts and mulitipliers
for the transconductance, current, and voltage ranges shall operate as follows:

18
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3.4.5.8.6.1 Meter shunts, - The meter shunts shall shunt the meter or
the meter and the lower value multiplier resistors. The meter shunts shall be
in the meter circuit when the individual shunt switches are actuated as follows;

Switch

K-12
J-12
H-12
G-12
F-12
E-12
D-12
C-12

Shunt value
QOhms

10
20
40
80
160
320
640
1280

3.4.5.3.6.2 Meter multipliers. - Meter multipliers when the switches
are actuated shall be.controlied as 1ollows:

Switch

A-13
L-7

L-12

3.4.5.3.7 Interconn

eous functions of individua
be as follows:

Switeh

H-14
J-14
K-14

L-14
L-16
- K-16
J-16
H-186

Function

Removes 100, 000 ohm multiplier.

Shunts the 29, 3,0 ohm multiplier resistor with the
1070ohm multiplier resistor.

Removes 1070 chm and 25, 340 chm multiplier resistor.

\_mt es. Interconnection and miscellan-

tion

onnec
1s

S £L
witche ﬁenThe sw1tche s are actuated shall

Function

Cathode supply line to decade resistors network.

Cathode supply line to 4 uf capacitor.

Cathode supply line to positive terminal of the 800 nf
capacitor.

Cathode supply line to @ volts.

Cathode supply line to suppressor supply line

Suppressor supply line to @ volts.

Suppressor supply line to bias off voltage supply.

Suppressor supply line to decade resistor network.

19
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20

Switch (Cont'd).

K-13
L-13
H-15
J-15
K-15
C-13

F-17
J-13

o
-
o

o

[]

l."t"l."‘ml"
U= 0o

v
L

| I |
et b el i
= T B R

11
(S0 v I )

[ [
QO = DY = s ot
a o, -3

3

oW RQL-QIRRODOE QUK
l-'—-'l—ll—'l—‘é)cnt-.f;—l !

LA

oo
LI
~a -3

Function {Cont’d) .

Grid supply line to grid bias line.

Grid supply line to Gm signal and grid bias line,

Screen supply line to Gm bridge power line.

Sereen supply line to regulated B+ power supply.

Sereen supply line to Gm bridge signal line.

Gm bridge circuit to + end meter multiplier and shunt
network, _

@ volts to + end of the meter multiplier and shunt networg.

@ volts to - end of the meter multiplier and shunt network. -
network.

10 volts rms bridge reference to - end meter multip- i
lier and shunt network. .

Auxiliary B+ supply to tube feed line number 8.

Auxiliary cathode to tube feed line number 8.

# volts to tube feed line number B,

Screen ouyyl.y line to 200 volts a. e, power ou.ybu._y

Screen supply line to auxiliary B+ power supply.

Plate supnly line to meter shunt and multiplier network.

Plate supply line to Gm bridge circuit.

Plate supply line to 250 volts a. c. power supply.

Unreg. B+ to decade resistance network.

+F1il or fil number 1 power supply line to filament

. power supply center tap network. .

A.c. fil voltage to fil number 1 supply line.

A.c. fil voltage to fil number 1 supply line.

A, c. fil voltage to fil number 2 supply line.

A.c. fil voltage to dc fil rectifier circuit.

D.c¢. filament voltage to- fil or fil number 2 supply line.

Leakage test off.

Dual test indicator lamp on.

@ volts to Gm bridge circuit.

@ volts to grid bias line.

Reg. B+ power supply to Gm bridge circuit.

Positive bias supply to grid bias line,

Grid bias line to decade resistance.

Gm bridge to decade resistance network. s

Negative bias supply to decade resistance network.

Gm bridge circuit reference signal to + end meter
multiplier and shunt network.

Guide pin.

QOpen.
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3.4.6 Accessories,- The following accessories shall be included:

3.4.6.1 Manual.- Two copies each of a manual prepared in accord-
ance with MIL-M-15071 and tube test conditions boocklet shall be furnish-
ed with the equipment.

3.4.6.2 Calibration cell,- Unless otherwise specified in the con-
tract or order, acalibration cell having the following characteristics
shall be provided with each equipment. (A non-mercury calibration cell

may be required).

(a) A current source of approximately 50 microamperes when
used with test card number 1 for meter current calibration near the mid-
scale point. Whena 256 ohm + 0.1 percent resistor is placed across
pin 1 and pin 6 and when a direct short is placed across pins 1 and 8. 50pa
+ 0.25na shall flow through the resistor.

(b) A voltage source of approximately 12. 8 millivolts when used
with test card number 1 for meter voltage calibration near the midscale
point. A 256 ohm » 0.1 percent resistor is placed across pin 7 and pin 8
and a direct short s placed acrosspins 1 and 8, The voltage across the resistor
shall be measured with a suitable high impedance VTVM.

(c) A resistance network for checking short test sensitivity in
conjunction with the proper test cards.

(d) A resistive network for checking sensitive grid short test
sensitivity in conjunction with the proper test cards.

3.4.6.2.1 Cell construction. - The calibration cell shall consist of
a low-loss phenolicoctal tube base containing the resistors and mercury cell
shown in figure 3. This unit shall be hermetically sealed.

3.4.6.2.2 Cell calibration. - The precise current and voltage avail-
able shall be determined In accordance with 3.4. 6.2 (a) and (b) and these
values shall be marked in corresponding meter divisions onthe cell. These
markings shall be lo¢ated in a position on the cell cover for ease in readmg
during cell use.

3.4.6.3 Hand punch. -~

a/1a ata
54 18 inch diameter round hol

reach of a least 2 inches.

hand punch shall be furnished to punch clean

"
(=]
es in program cards. The punch shall have a

21
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3.4.6.4 Programming cards. - Three groups of programming cards
prepared from the material specified in 3. 8. 6 shall be provided with each
equipment as follows. The cards shall be of the sizes specified in figure 2
with the proper nomenclature data hot stamped in the contrasting color to
the card material in the locations indicated in figure 2.

3.4.6.4.1 Blank cards. - Fifty blanktube test programmingcards shall
be supplied with each equipment.

3.4.6.4.2 Tube test cards.- A group of approximately 200 cards to
perform the test specified on the tubes listed in appendix I of this
specification, or as specified in the individual contract or order (see 8. 1),
appropriately markedand punched shall be provided with each ejuipment.

3,4.6.4.3 Calibration and self~test cards. - The following groups of
53 calibration. and Seli-testcards apptropriately mdrked andpunched shall be
furnished with each test set AN/USM-Y18A:

Test Card Actuated Switches

1. Meter curreant and voltage A-4, 5, 7,8,13,1€; B-16; C-13; F-3;
calibration G-6; H-4; J-8, 17; K-8, 13; L-12.

2. Short test (no indication)  A-4; B-3.

3. Short test (indication) A-4; C-3.

4, High sensitivity grid- A-4; D-3.
cathode shorts (no indication)
5. High sensitivity grid- A-4; E-3.
cathode (indication)
8. Negative bias voltage A-13; D~16; C-16; D-12; F-12, 17;
J-17, K-17

7. Positive fixed bias voltage A-16; B-15; C-6, 13; E-17; F~7, 13;

G-14; H-14, 186; J-4, 5, 13, 17; K-15;

L-6, 12,

22




|
_Test card {cont’d. )

8. Main B+ power supply

w
@
EI
B
Ty
=]
¥
(]

10. Gm balance thigh current).

11. Signal voltage
12. Filament standardization
13. Main B+feedback adjust-

ment.

Main B+, 6CD8 Screen
adjustment.

$

15A.  Main B+ control 10 volts.

16A. Main B+ control 20 volts
{test I)

174. Main B+ control 20 volts
(test 2)

MIL-T-23125A(SHIPS)

Actuated Switches (cont’d. )

B-16; C-5, 13, 12; D-12, 13, 1T;
E-12, 13, 15, 16, 17; F-3, 8, 8,
12, 13, 14, 15, 16; G~13, 14, 15;
H-14; J-8, 13, 15; K-8, 15, 16, 17;
L-4, 12.

A-13; B-13, 15, 18, 17; C-12; E-12
13,17; F-12, 14, 15, 18;G-13, 14, 15;
H-12, 13, 14, 15, 17; J15; L-12, 14,

A-16; C-3; F-8; H-16; J-4, 7; L13.

A-9, 11, 12; B-15; C-1; F-2, 10.

A-13; C-12; D-12, 17; E-12, 17; F-12,
17; G-12; J-12, 15, 17; K-15, 17;
L-3,4,12.

A-4,7, B-1b; C-4, 12, 13, 15; E-12,
13; #-3, 13, 14, 15, 16; G-13, 14, 15;
H-12, 14, 16; J-13,15; K-12,13,15,
16,17; L-2, 3, 4, 12.

A-16;C-5, 12, 13, 15; D-13, 14, 15,
16, 17; E-12, 13, 14, 15, 165 F-3,
13, 14, 15, 16; G=4, 7, 13, 14, 15;

H-14; J-15, 17; K-13, 15; L-3, 4, 12.

¢-5, 12, 13; D-12, 17; E-12, 17;
F-B’ 6, 12; J-13, 15; K""15, 16;
L"’A, 120

c-5, 12, 13; D-12, 17; E-12, 17;
L""3, 121

23"
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Test card {cont’d.)

18A.

194,

8]

214,

224,

23.

24.

25.

Z6.

24

EI:

Main B+ coatrol 60 volts

Main B+ control 110 volts.

Main B+ control 210 vaolts,

Main B+ control 260 volts

Main B+ requiation.

De. filament and cathode.

Auxiliary B+

Meter shunt 1280 chms.

Actuated Switches (cont’d.)

c~5, 12, 13, 17; D-12; E-12, 17; F-4,
73 G-125 H-12; 3-15, 17; K=15; L-3,
4y, 12, 14.

B-17; C-5, 12; 13; E=173 F-4, 7, 12;
H-12; J-12, 15, 17; K-15; L-3, 4,
12,

C~5, 12, 13, 15; D-12; E-17; F-4, 7,
125 G-123 H-14; J-15, 17; K-12, 15;
L-2, 3, 4, 12, 14.

C-5, 12, 13; E-12, 173 F-4, 7, 123
G-12; H-12; J-12, 15, 17; K-12, 15;
L-3, 4, 12, 14.

C-5, 12, 13; D-12; E-12; F-4, 7,
123 G-12; H-12; J-12, 15, 17;

K-12, 15; L-12, 14.

B-18,17; C-5,12,13; D-15; E-17; F-3,
6,8,13,14, 15,16; G-12, 13, 14, 15;
H-14; I-8,13,15; K-8, 12, 15, 18.17;
L-12.

A-9,14; B-11, 14; C-1,6,14; D-14, 15,
16; E-13, 14,15, 16; F-2, 4, 7, 13, 14,

15,16, 17; G-13, 14, 15, 17; H-14, 16;
T-10 17 Wl 2 18 1T.219
o -I-\I,J.!’ ES 9 J., ﬁ-l, -LU’ ad Fa - r)

B-16; C-5, 12, 13; E-13; F-3, 6, 8, 14,
16; G-12, 13, 14, 15; H-14; J-13; K-12,
15, 18, 17; 1.-5, 12.

B-16; C-12, 16; D-14; E-13, 14,15, 16;
F-14,15, 16, 17; G-13, 14, 15; H-14,
17; 7-17; K-17; L-7, 14s ,




Test card {cont’d.)

1.

28.

29.

30.

31.

32.

33.

34.

Ca
on

Meter shunt 640 chms.

Meter shunt 320 ohms.

Meter shunt 160 ohms.

Meter shunt 80 ochms.

Meter shunt 40 chms.

Meter shunt 20 ohms.

Meter shunt 10 ochms.

Meter multiplier 25,340

ohrms.

Meter muitiplier 1,070
ohms.

MIL-T-23125A(SHIPS)

Actuated Switches (cont’d. )

A-4,7,13; C-13; D-12,13,14,16,17;
E-14, 15,16, 17; F-13; G-13, 14, 15;
H-14, 1€, 17; J-15,17; K-15, 1€; L-4.

A-4,7,13; C-13;D-183,15,16,17; E~12,
13,15,17; F-13,14,15; G-18, 14, 15;
H-14,16,17; J-15,17; K-15,16; L-4.

A-4,7,13; C-13; D-13, 14, 16, 17; E-13,
14,16,17; F-12,13, 15, 16; G-13, 14, 15
H-14,16, 17; J-15, 17; K-15, 16; L-4,

A-4,7,13; C-13; D-13,14,17; E-14,
15,186, 17; F-14, 15, 16; G-12, 13, 14,
15; H-14,186,17; J-15,17; K-15, 16;

A-
T

A-4,7,13; C-13; D-14,17; E-13, 16
17; F-13, 14,15, 16; G-13, 14, 15;
H-12, 14,16, 17; T-15,,17; K-15, 16; L-4.

A-4,7,13; C-13; D-13,14,186, 17; E-14,
15,16, 17; F-13,15; G-13, 14, 15; H-14,
16,17; 7-12,15,17; K-15, 16; L-4, 7.

A-4,7,13; C-13; D-13, 14,15, 16, 17;
E-14,15,16,17; F-13,14, 1€; G-13,
14,15; H-14, 16, 17; J-15,17; K-12,
15,1€; L-4,7;

A-13; B-15, 16; C-16; D-13, 14, 1€; E-14,

15, 1€; F-13,14,15,1€,17; G-13, 14,
15; H-14,17; J-17; K-17; L-14.
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Test card {cont’d. )

28

36. Meter multiplier 100, 000 ohms.

37. Decé.de ,resistor 10 chms.
38. 'Déca('ie.r'éslistor 20 ohms.
39. Decage resistor. 30 ohms.
40, ‘De‘cad'e _résist_or 40 ohms.
4i. I‘)ecé.de'resisto.r 100 ohm.s.

42. Decade resistor 200 ohms.

-

Actuated switches (cont’d. )

B-15,16; C-16; D-13, 15, 16;
E-13,16; F-13,14, 15, 16, 17;
G-13, 14, 15; H-14,17; 3-17;
K-17; L-1,2, 14;

192 14 1/ 18 17+
LU,.I.I LU,&U J-l,
» 17;

H-14; J-12,17;

=

-14,18; C-1,6,14;
-13, 14, 15, 186;

3,14, lb 16, 17;

17; H-10,14; J-11,
2,12,186, 1'7

B 9, 11 14 16; C-1,

, 14, 16; E-13, 14, 15, 16;

I:ljn-—~

—t

14,15,17; H-14; 1-12,17; K-1, 2,
12, 18, 17;

A-13,14; B-9,14,16; C-1,6, 10, 14;
D- 1‘5l ‘Id 1ﬁ E- 11 1Q 14 1F\’1

B
Ly 4 § Ly Ly Ly LY
F2412131415161'7 -13,
14, 15, 1'7; H414; J-12, 17; K-1,
2,12,16, 17;

A-11,13,14; B-14,18; C-1,6,9, 14;
D-18,14,15,18; E-14,15,16;
F-2,4,12, 13, 14,15, 16,17; G-10,
13,14,15,17; H-14; 7-12,17;
K-1,2,12,16,17;

A-11,13,14; B-14,16; C-1,6,14;
D-13,14,15,16; E-9,13, 15, 16;
F-2,4,12,13,14,15,186,17; G-13,
14,15,17; H-14; J-12,17;K-1,2,

10,12, 186, 17;

4,
0,
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Test card (cont’d.) : Actuated Switches (cont’d. )

43. Decade resistor 300 ohms. A-4,7,13;C-13;D-12,.13, 14, 15, 16, 17;
: £-12,13,14,16, 17; F-12, 13, 14,
15,16; G-12,13, 14,15; H-12, 14,
16,17; J-15,17; K-1b,16; L-4,

44, Decade resistor 400 chms. A-4,7,13; C-12,13,D-12,13,14,15,
16,17; E-12,13,14,15,17; F-12, 13,
14,15,16; G-13, 14, 15; H-12, 14,186,
17; J-15,17; K-15, 16; L-4.

45, Decade resistor 1000 A-4,7,13; C-12,13; D-12,13, 14, 15,
ohms. 16,17, E-13,14,15,16,17; F-14,15,
18; G-12,13 14,15; H-14,16, 17,
J-15,17; K-15,16; L-4,

46. Decade resistor 2000 A-4,7,13; C-12,13; D-12,13, 14, 15,
ohms. 18,17; E-12,13,14,15,16,17; F-13,
15,18; G-13,14,15; H-14, 16, 17;
J-12,15,17; K-12,15,16; L-4,7,

47. Decade resister 3000 A-4,7,13; C-13; D-13,14,15,16,
ohms. 17; E-12,13,14,15,16,17; F-13,
14,16; G-13,14,15; H-14,16,17;

J-15, 17; K-12,15,16; L-4,7.

48, Decade resistor 4000 A-4,7,13; C-12,13; D-12,13,14,
ohms. 15,16,17; E-13,14,15,16,17,
F-13,14,15; G-13,14,15;.H-12,
14,16,17; 7-12,15,17, K-15,
16, L-4,17.
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Test card (cont’d ) Actpated Switches (cont’d. )
49. Decade resistor 10, 000 A-4,7,13; C~12, 13; D-12,13,14,
ohms. 15 18 17 E- 13 14 15, 16 17,

F-13,14,15,16; G-14,15; H-14,
161’7 J12 151’? K12 1516

L-4,12.
20. Decade resistor 20, 000 A-4,7,13; C-12,13; D-12,13,14,
ohms 15,16,17; E-12,13,14,15, 16,
17; ¥-12,13,14,15,18; G-12
13,15; H-14,16,17; J-12,15,
1’? K1516 L-4, 12,
51. Decade resitor 30, 000 A-4,7,13; C-13; D-12,13,14,15,
chms. 16,17; E-12,13,14,15,186, 17,

F-12,13,14,15,16; G-12,13,
14, H-12,14,186,1%:

52A. Overload relay, ho-go A-4,5; D-15,16,17; E-14,15,18,
17; F-13,14,15,16; G-13,14,
15; H-14,16; J-15; K-16;
1.-4,

83A. Overload relay, dc over- A-4, b; D-14, 17; E-13, 14, 15,

load 16; F-13, 14, 15, 16; G-13,
14, 15; H-14, 16; I-15; K-16;
L-4.

~ 54. This number not usea.

3.4.6.5 Programming card kit.- If required by the contract or order,
a programming card kit shall be furnished. This kit shall consist of g com-
bination case and one or more sets of programming cards.

3.4.6.5.1 Ccmbination case.~ The combination case shall meet the re-
quirements of 3.6.5 except that it shall also contain a card tray and card

TR Ty

holders as shown on RET0D2360,

3.4.6.5.2 Programming card sets,- The cards shall be of the sizes shown
on figure 2 and the material specified in 3.8.2.1.7 with the proper nomen-

clature data hot-stamped in a color contrasting to the card material in the
location shown on figure 2.

3.4.6.5.2.1 MK-704( )/U,- 1If the MK-704( )/U is required in the con-
tract or order the programming cards in the set to perform the tests speci-
fied on the tubes listed in appendix II shall be provided.
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3.4.6.5.2,2 MK-___ ()}/u,- 1If the MK- ( )/U is required (see 6.1)
the programming cards in the set shall perform the tests specified on the
tubes listed in appendix IIT, '

3.4.6.5.3 MK-__ ()/U.- If MK~ ( )/U is required (see 6,1) a set
of programming cards shall be provided to perform the tests specified on
the tubes listed in appendix IV,

3.5 Electrical requirements.-

3.5.17 Power source.- The test set shall operate from 115 volts + 10
percent single phase input at 50 cps * 5percent, 60 cps+ 5percent, or 400
cps, + 10 percent.

3.5.1.1 Yoltage transients,- The equipment shall be capable of with-
standing a voltage transient of + 20 percent from any point within the + 10
percent steady-state tolerance band of 3.5.1, recoverable to this point with-
in two seconds. Momentary inpairment of coperation during the transient is
permissible, but the transient shall not prevent resumption of normal operation.

3.5.1.2 Freguency transients.- The equipment shall be capable of
operation during frequency transients of + 3 percent, of which not more
than one percent is outside the steady-state tolerance band of frequency
as specified in 3.5.1. The transient shall recover to the steady-state
frequency within this band within 2 seconds. Momentary inpairment of
operation during the transient is permissible, but the transient shall
not prevent resumption of normal operation.

3.5.2 Total power.— The maximum power required to operate the test
set shall not exceed 250 watts. The power required io operate the test
set with no card inserted in the card switch shall not exceed 80 watts
when the equipmént is operating from a 115 volt €0 cps source. When the
equipment is operating from a 50 cps or 400 cps source the power consumed
shall be not more than 10 percent greater than the power consumed at €0 cps
input with other conditions remaining constant.

3.5.3 OQOverload protection.- A fuse shall be installed in each side
of the power line between the power source and the power switch circuit.

3.5.4 Hadio interference requirements.- The equipment shall meet
the applicable radio interference requirements of MIL-I-16910 for portable

equipment, Any parts employed for the reduction of radic interference
such as capacitors and filters shall be approved by the Bureau of Ships.

3.5.4.1 Test gocket wiring.- Test sockets shall be wired with appro-
priate suppression devices for elimination of parasitic oscillations during
tube tests.
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3.6 Mechanical requirements. -

3.6.1 Size. -~ The over-all dimensions of the equlpment 1nclud1ng the
cover, handle, latchesand feet shall not exceed 19-1/2 inches wide by 10-inches
high by 17-1/4 inches deep. Dimensions excluding handle or handles, latches
and feet shall not exceed 19-1/2 inches wide by 9-1/2 inches high by 16 1/2

inches deep.

3. 6: 2 Weight. - The over-all weight of the equipment, including the cover
and accessories except the tube test cards, shall be held to a minimum consistent
with requirements specified herein and shall not exceed 50 pounds.

3.6.3 Finish, - ’th exterior finish of the i
in accordan with type cl

3.6.4 Accessibility. - The construction shall allow maximum accessibility
to internal parts and subassemblies,

3.6.5 Combination case. - The equipment shall be enclosed in a combination
case constructed in accordance with the requirements of MIL-T-945. The
case shall be dripproof in accordance with MIL-STD-108. The cover shall be
approximately two inches in depth. The case shall be provided with two sets
of four dimples, one set on the boitom and one set on the rear. Two trunk-
type pull-down latches (hooks in the cover, latches in the case and two separ-
able hinges (hooks with cover cross-bar in the case), shall be provided. A
one hinge metal handle mounted on the side between the latches, shall be
provided. No conductive projections or contacts on the outside of the case

shall be connected to the equ1pment ground.

3.6.5.1 ldentification Plate. - The identification plate shall be affixed to
the outside top of the combination case.

3.6.5.2 Accessory stowage, - The technical manual, the calibration cell,
the hand punch, the test program cards, and the blank program cards shall
be stowed in the cover of the combination case. The tube test program cards
shall be stowed in the case. Five spare fuses shall be stowed in an appropriate
container under the perforated power supply cover.
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3.6.6 Panel. - The layout of the panel shall be approved by the Bureau of
Ships.

3.6.6.1 Panel marking. - Panel markings shall be engraved, cast, or
etched into the panel. Silk screen processes shall not be used. The panel
markings shall be filled with a permanent white material.

3.8.6.2 Fluorescent filling, - When reguired
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filling shall be used in the panél marking, knob pointers, meter scales, and
meter pointer to facilitate operation in subdued light.
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3.6.6.3 Controls. - All controls necessary for normal operation of the
equipment shall be placed on the front panel. Controls for additional tests to
be performed by skilled personnel shall be in an auxiliary compartment
accessible through a hinged cover plate in the front panel. If internal-external
concentric controls are used, the internal knobs shall be of such design that
it will be possible for the operator to turn them while wearing gloves without
turning the external knobs,

3.6.6.3.1 Main panel. - Only the following controls shall be required for
normal equipment operation by unskilled personnel.

3.86.6.3.1.1 Power siviteh. - The power switch shall be a toggle switch.
In the off position, it shall disconnect both sides of the power line from the
equipment by de-energizing the line slave relay. In the on position, it shall
restore power to the instrument by momentarily energizing the line slave relay

¢circuit,

3.6.6.3.1.2 Test button number 2. - A test button bearing the numeral
shall actuate the quality or Gm test switch.

3.6.6.3.1.3 Test button number 3. - A test button bearing the numeral 3
shall actuate the gas test switch.

3.€.6.3.1,4 Test button number 4. - A test button bearing the numeral 4
shall actuate a switch connecting the elements of the second section of a dual-
section tube for testing when the tests of the first section have been completed.
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3.6.6.3.1.5 Card release knob,~ The card release knob shall open all
card switch contacts and release the program card.

3.6.6.3.1.6 Power cable assembly,- The power cable assembly shall be
type B in accordance with Drawing RE62D2005.

3.6.6.3.2 Auxiliary compartment. - The following controls and adjustments
shall be available in the auxiliary compartment for special tests and routine
calibrations to be performed by skilled personnel,

3.6.8.3.2.1 Filament standardization pushbutton switch. - A pushbutton

switch shall be provided to cause the relative lilament wltage 1evel to be indi-
cated on the meter.

3.6.6.3.2.2 Filament standardization adjustment. - A multi-position rotary
switch shall control the filament voltage standardization.

3.8.6.3.2.3 Sensitive grids shorts pushbutton switch, - A pushbutton switch
shall be available for increasing the sensitivity of the grid-to-cathode short test,

3.6.6.3.2.4 Cathode activity test pushbutton switch. - A locking pushbutton
switch shall be provided to reduce filament voltage for a qualitative test of

cathode activity. This switch shall disengage when any of the other auxiliary
pushbution switches are actuated.

3.6.6.3.2.5 Auxiliary B+ pushbutton switch. - A pushbutton switch shall

be provided to cause the output voltage of the auxiliary B+ power supply to be
indicated on the meter.

3.6.6,3.2.6 Auxiliary B+ adjustment. - A continuously variable control
shall control the output voltage of the auxiliary B+ power supply.
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3.6.6.3.2.7 Grid signal pushbutton switch. - A locking pushbutton switch
shall be provided to disconnect the grid signal from the tube under test when
Gm bridge balance adjustments are made. This switeh shail disenﬂacm when

any of the other pushbutton switches in the auxiliary compartment are actuated.

3.6.6.3.2.8 Gm bridge balance adjustments. - Two continuously variable
controls shall be provided for Gm bridge balance, one for low current balance,
the other for high current balance.

3.6.6.3.2.9 Short test calibration adjustments. - Two screwdriver-
adjusted potentiometers shall be provided for short-test calibration, one for
the normal sensitivity range and one for the high sensitivity grid shorts range.

3.6.6.3.2,10 Bias voltage calibration adjustments. - Two screwdriver ad-
justed potentiometers shall be provided for bias calibration, one for positive
bias and one for the programable negative bias. The negative bias calibration
adjustment shall be provided with a locking nut on the shaft.

3.6,.86.3.2,11 Main Bscalibration adjustment. - A screwdriver-adjusted
potentiometer shall be provided for calibration of the main B+ power supply
voltage. The adjustment shall be ‘provided with a locking nut on the shaft,

3.6.6.3.2.12 Signal voltage calibration. - Two screwdriver-adjusted potentio-
meters shall be provided for calibration of the signal voltage, one to adjust the
requlation of the Signal voltage with line variations and one to set the Signal
voltage amplitude, These adjustments shall be provided with a locking nut
on the shafts, ‘

3.6.6.3.2.13 Meter calibration. - A screwdriver-adjusted potentiometer
shall be provided for calibration of the millivolt range of the meter. The
adjustment shall be provided with a locking nut on the shaft,

Ha

3.6.8.3.2.14 Filament standardization calibration. - A screwdriver-
adjusted potentiometer shall be provided to adjust the meter for proper indication
of the standard filament voltage.

3, 6.6.4 Indicators, - All indicator lamps and the meter shall be on the front
panel,
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3.6.6.4.1 Pitot light. ~ A pilot light shall indicate when the equipment is
turned on.

3.6.8.4.2 Blown fuse indicators. - Three blown fuse indicators shall be
provided, one for the Gm bridge fuse, one for the auxiliary B+ power supply
fuse, and one for the d.c. filament supply fuse. Each indicator shall be mounted
adjacent to its associated fuse and shall light if its fuse fails,

3.6.86.4,3 Grid signal off indicator. - A grid signal off lamp shall light
when the grid signal disconnect pushbutton switch in the auxiliary compartment

is actuated.

3.6.6.4,4 Cathode activity test indicator- A cathode activity test indicator
lamp shall light when the cathode activity test pushbutton switch is actuated

lowering filament voltage.

3.6.8, 45 Dual test indicator. - A neon lamp shall light when a dual-section
tube is undergoing test, to indicate that test button number 4 be used to test the

second section.

3.6.6.4.6 Short test indicators. - The five neon short test lamps shall be
mounted in line on the front panel under a glare shield.

3.6.6.5 Tube sockets. - Eleven tube sockets shall be supplied with the
equipment ., A jumbo 9-pin socket, an in-line subminiature socket and a round
subminiature socket shall be installed on the front panel. A replaceable tube
socket plate shall carry a grid cap lead with a clip and the following tube sockets:

(a) 7-pin miniature {e) 7 pin
(b) 9-pin miniature {f) 6 pin
{c) Octal {g) 5pin
(d) Loctal (h) 4 pin

3.6.6.6 Tube pin straighteners. - Pin straighteners for, 7-pin and 9-pin
miniature tubes shall be mounted on the freat panel. The straighteners shall
have sleeves above the straightening section to insure proper alignment of the

pins with the tube shell.
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3.6.6.7 Fuse receptacles,- Receptacles for fuses for the Gm bridge,
auxiliary B+ supply, d.c. filament supply and each side of the power line
shall he mounted on the front panel,

3.6.6.8 Instruction plate.— An aluminum plate bearing brief operating
instructions shall be fastened to the inside cover.

3.6.6.9 Card switch.- The card switch mechanism shall be installed
in the lower left-hand section of the panel in a marnner to provide easy
insertion and removal of the test cards.

3.7 Environmental requirements.-

3.7.1 Shock, vibration, and inclination,- This equipment shall meet
the shock, vibration, and inclination requirements of MIL-E-16400.

3.7.1.1 The test set shall withstand the grade A, Class I, type A
shock test for lightweight equipment in accordance with MIL-5-901.

3.7.2 Temperature and humidity.- This equipment shall operate
within the accuracies specified herein over the entire temperature range
from -28°% to +65°C. , with a relative humidity of 95 percent and shall
conform to class 2 of MIL-E-16400 except as specified herein. Where
reference is made to temperature and humidity ranges specified herein,
table Il shall apply:

Table I1 - Temperature and humidity ranges.

*
.

: Range :  Temperature Relative Humidity

percent
I : +159C to +35°C 75
11 :  0°C to +50°C : 90
IIT  : -289C to +65°C 95

Temperatures up to 85°C shall not damage the equipment when it is not

2F =]

T
operating.

3.7.3 Altitude,- Under operating conditions, there shall be no
degradation of performance when the equipment is subject to decreased
barometric pressures of not less than 20.6 inches of mercury approximating
an altitude of 10,000 feet, Under non-operating conditions, it shall
withstand 3.4 inches of mercury approximating an altitude of 50,000 feet,
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3.8 Parts and materials requirements.- Regardless of any other .
requirements, materials, and parts containing mercury shall not be used
in this equipment unless specifically required or approved and unless the
presence of mercury is noted in that requirement or approval.

3.8.1 Materials,- The materials used in this equipment shall be
selected in accordance with the requirements of MIL-E-16400.

3.8.1.1 Corrosion.- The equipment shall be protected from corrosion
in accordance with MIL-E-16400,

.1.2 Fupgus.- The materials used in this equipment sinll be
select d in accordance with the fungus inert materials required of
MIL-E-16400. The general fungus resistant treatment and the requirement

A1
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MIL-T-945 shall not apply. . )

3.8.2 Parts.- Unless otherwise gpecified herein, all parts used
in this equipment shall be selected in accordance with the requirements

- L \t‘rr
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of MIL-E-16400,

3.8.2.1 Standard parts,- Unless otherwise specified herein or
otherwise approved by the Bureau of Ships, all parts shall be standard
parts a3 defined in MIL-E-16400.

3.8.2,1.1 Electron ftubes and semiconductor devices.- Electron tubes
and semi-conductor devices used in this equipment shall be selected .
in accordance with the following documents:

(a) Electron tubes - MIL-STD-200 and Navy Supplement thereto.
(b) Semiconductors (including transistors and semiconductor
diodes) - MIL-STD-701.

3.8.2.1.2 TIransformers end inductors.- All audio, power and pulse
transiormers and inductors shall conform to grade 4 or 5, class R, S,0r
T, life expectancy X, in accordance with MIL-T-27 and class 2 of
MIL-E-16400 except that low level pulse transformers shall conform to
MIL-T-21038,

3.8.2.1.2.1 Transformer disgrams.- A transformer diagram shall
be printed on the case of each transformer, or on a plate attached to
the case. The diagram shall also be available in the technical manual.
All other data pertinent to the transformer type shall be marked on the
transformer case as regquired in MIL-T-27.

3.8.2.1.3 Capacitors.- All polarized filter capacitors shall be
octal plug-in types, and shall be clamped to avoid objectionable vibration
with the exception of the filter capacitor in the meter protection
circuit and the differential capacitor in the GM bridge.
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3.8.2.1.4 Indicating meter,- Except as specified herein, the
indicating meter shall meet the requirements of MIL-M-10304.

3.8.2.1.4.1 Meter sengitivity.,- The meter shall have a 100-micro-
ampere full-scale sensitivity. The meter shall be of a torsion (taut-
band) construction. Friction ( jewel)bearings shall not be used.

3.8.2.1.4.2. Accuracy.- The accuracy of the meter shall be + 2 per-
cent of full scale, except for the mid-scale point which shall be
accurate to *1/2 percent of the full scale value,

3.8.2.1.4.3 Size,- ‘The meter case shall be 4-1/2 inches in diameter.

3.8.2.1.4.4 QOverload.- The meter by itself shall be capable of
withstanding a momentary overload of twenty-five times its full-scale
current value either up or down scale without sustaining mechanical or
electrical damage. Sudden positive or negative overloads of 1630 ua.,
or more, from zero meler reading shall activate the solid-state meter
protection device which, in turn, will cause the slave relay to
de-energize and to disconnect both sides of the power line.

3.8.2.1.4.5 Meter face.,— The meter face shall have a white back-
ground and four scales.

3.8.2.1.4.5.1 Meter secales.- The meter face shall have ocne
numerical scale reading from O to 100 having 100 equal divisions for
making quantitative measurements in terms of percentage of known
full-scale values. The meter face shall have three arc-type scales
arranged to indicate "good" and "reject" conditions for leakage, quality,
and gas tests,

3.8.2.1.4.5.2 Meter scale colors.- The scales shall be printed
in three colors, green for "good" areas, read for "reject" areas and
black for lettering, numbering, division marks and outlining,

3.8.2.1,4.5.3 Meter resistances,- The meter resistance shall be
256 ohms *10 percent. A series calibration adjustment shall be provided
to set the effective meter resistance to 256 ohms.

3.8.2:1.5 QOverload relay circuit,- The overload relay shall
disconnect both sides of the power line in case of overloads in the
main B+ power supply or ac power supply, and in case of upscale
or downscale meter overloads. The relay shall also serve as the main
power-on switch. ’

3.8.2.1.5.1 Overload relays.- Two separate relays shall be pro-
vided to sense overloads, The relays shall have the characteristics
specified hereinafter. . .
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3.8.2.1.5.1.1 Line plave relay.- The line slave relay shall awltch .
both sides of the power line. This shall be a d¢ operated relay and
shall derlve its power from the traneformer secondary. This relay shall
be actuated by the d.c. overload relay, solid state protection circuit,
or the on-off switch.

3.8.2.1.5.1.2 D.c, overload relay,— The d.c. overload relay shall
release the line slave relay when direct currents in excess of approximately
200 milliamperes are drawn from the main B+ supply.

. 3.8.2.1.5.1.3 ON-OFF switch,- The on-off switch shall be a 4 pole
3 position off normal type. This switch shall momentarily supply pawer
to the circuit to turn-on unit and shall release the line glave relay

to turn-off unit.

3.8.2.1.5.2 Relay contscts,- The relay contacts shall be self-wiping
and have means to edjust relay sensitivity if reguired.

3.8.2.1.6 Card switch.- The card switch shall consist of the same
orderly arrangement of switches as shown for the test card holes in
figure 2. The switches sball be normally open single-pole single-throw
switches with the actuation and switeh closure occuring where holes are
not present in the test card in use.

3.8.2.1,6.1 Card insertion slot,— The test card insertion sleot
shall allow ease in test card insertion and insure proper alignment of
test card holes with the switches.

3.8.2,1.6.2 Contact cheracteristics.- The contacts used in the
card swlitch shall employ & self-wiping action and shall have the
following nominal ratings:

(a) Current - 10 smperes.
(b} Pin to contact resistance - O 00025 ohme.
(c) Contact to pin to contact resistance - 0.00050 ohms.

3.8.2,1.6.3 Fnergizing sction.- Complete insertion of a program
ecard shall automatically energize the switch actlon. The energizing
ection shall be so designed that improper insertion of a program card
or a plain card of the same dimensions as the code card shall not
actuate the switch., All switching of filament power circuits shall
occur prior to application of filament power to the tube under test
to avold currents greater than 0.5 amperee through switch contacts
during switching.

3.8.2.1.6.4 Deactivating action,- The program switch shall be
deactivated by a separate control knob.

3.8.2,1.6.5 Hand operation,- The card switch shall be designed so
that hand operation of each individual switch shall be possible by -
removal of the card switch cover and insertion of a special card designed
for the purpose. The individual switches shall then be actuated by
insertion of a 3/16 inch diameter or smaller rod through the proper hole
in the top switch plate.

3.8.2,1.7 MMHL; The program cards shall be made
of mylar sheet, material 0.010+0.001 inch thick.
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3.8.2.2 Nonstandard parts,- If it is determined that none of the
parts listed in the applicable specification permlt conformance with the
other requirementa of this specification, the contractor shall furnish
the following information concurrently with the information required in
figure 6,

{e) Detsils about the critical parameters,

(b) Schematic diagrams showing the applicable
voltages, currents, impedances, gain and
isolation considerations.

{c) Complete procurement information including
any drawings or other requirements to be
included or undergtood in the contractor's
purchase order. This shall include a full
description of the quality control to be
placed upon the proposed part by both the
manufacturer and the contractor.

{d) A statement by the manufacturer of the pro-
posed part that appropriaie specification
sheets {that is, MIL-5-19500 for semiconductor
devices, MIL-E-1 for tubes, MIL-B- for resis-
tors, and so forth) will be prepared andifurnished
to the Bureat of Ships within 60 days of
authorization for the use of the nonatandard

"part-and that the proposed part will be manu-
factured and inspected in accordance therewith.
This requirement 1s imposed to assure adequate
quality control and to assure that the proposed
part will be reprocurable as needed to maintain

the equipment.

3.8.2.2.1 Provisioning on nonstandard parts.- When provisioning

documentation is required on authorized nonstasndard parts, copies of
the parts data approved by the bureau or agency concerned prior to
qualification teating shall be included with the provisioning documentation,

3.8.2.2.2 Changes In nonstandard parts,- If it becomes known, after

approval of the parts, thal any specification or purchase description for
any authorized nonstandard part should be modified to assure suitability
of that part for the authorized use, the request for authorization
together with a clear description of the needed changes shall be resub-
mitied.
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2.9 Relighi nts.= The equipment will be subjected to
continuous nse for long periods under-the varied and severe conditions
of Military service without overhaul and with little maintenance. If
1t is to meet these conditions, it is imperative that reliability of
operation be considered of prime importance in the design and manufactire
of the equipment. The manufacturer shall employ all methods possible
in the process of manufacture which will assure quality and meximum
reliability consistent with the state of the art. In the functional
application of parts to equipment circuits, adequate factors of aafety
shall be provided by sultable deratinga from the part specifiication
values in order to ensure high equipment reliability under all service
conditions. The design shall include all possible features which will
result in reliable and steble operation with reduced requirements for
adjustment and aligoment, reduced frequency of failure, reduced require-
ments for maintenance and simplified maintenance, thus reducing
requirements for highly skilled maintenance personnel.

3.9.1 Bervice conditions,- The equipment shall be deaigned to
glve optimum performance and reliable service during continucus or inter-
mittent operation periods of at least 200 hours under the conditions
specified herein without the necessity of major calibration or servicing
except for the routine adjustments that can be made with the self-cali-
bration test cards.
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3.10 Maintainability requirements,-

3.10.1 Plug-in congtruction.~ Optimum use shall be made of plug-in
construction.

3.10.2 Interchangesbility,- Mechanical and electrical interchange-
ability shall exist between similar assemblies, subassemblies, and replace-
able parts, regardless of the manufacturer or supplier. Interchangeability
does not mean identity, but requires that substitution of such like
assemblies, subassemblies, and replaceable parts be easily affected without
physical or electrical modifications of any part of the equipment
including cabling, wiring and mounting, In the design of the equipment,
provisions shall be made for design tolerance sufficient to accommodate
various articles such as tubes, resistors, and other parts having the
limiting dimensions and characteristics set forth in the specifications
for the particular part involved without departure from the specified
performance.

3.10.3 Calibration and trouble shooting.- Calibration and trouble
shooting shall be accomplished through the use of special test and eali-
bration cards. The procedures and operations shall involve a minimum
amount of external test equipment.

3.11 Safety requirements,- This equipment shall be designed to
optimize operator safety. Fuse and other safety protection devices shall
be provided in accordance with MIL-E-16400 and as specified herein.

3.11.1 Fail safe,- Operator safety shall be maintained despite failure
of any components in this equipment.

3.12 Test points and test features,- Test points and test features
shall be provided in accordance with MIL-STD-415.

3.13 General reguirements.- Unless otherwise specified herein, this
equipment shall meet the requirements of MIL-E-16400.

3.14 Norkmanship.- Workmanship shall be in accordance with MIL-E-16400.
4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection,- Unless otherwise specified in
the contract or purchase order, the supplier is responsible for- the
performance of all inspection requirements as specified herein. Except
a8 otherwise specified, the supplier may utilize his own facilities or
any commeréial laboratory acceptable to the Govermment. The Government
reserves the right to perform any of the inspections: set forth in the
specification where such inspections are deemed necessary to assure
supplies and services conform to prescribed requirements,

40



MIL-T-23125A(SHIPS)

. 4L.2 General inspection.- Unless otherwise specified herein,
sampling,examination and testing of this equipment shall be in
accordance with MIL-E-16400, and shall consist of the following
classifications:

(a) Qualification tests (4.3).
(b) Quality conformance inspection {(see 4.5).
(1) Production.
(2) Production control.
(3) Environmental, ‘
4.3 Qualification testsl/- Qualification tests shall be conducted
at a laboratory satisfactory to the Bureau of Ships. Qualification tests
shall consist of the tests specified in 4.5.3, 4.5.4, 4.5.5, and 4.5.6.
Four models, built with approved parts, shall be furaished for qualificaticn
purposes.

4.2.1 Three sets of the information on standard and nonstandard
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One set of the parts information shall be on brown line reproducible
master or equal. Qualification tests on the product will not be authorized
until the parts data is acceptable,

4.3.2 The contractor shall perform the tests of 4.4, 4.5.3
. 4e5.4 and 4.5.5 on all four qualification models. The tests of 4 5.6
shall be performed only on two of the models. The tests of 4. 5.6
may be divided between the two models provided that at least the
temperature and humidity, altitude, and accelerated life tests are run
on one of the models and at least shock and vibration testis are run on
the other model. The remaining tests of 4.5.6 may be run on either of
these two models.

4.4 Preliminsry inspection,- Preliminary inspection during process
of manufacture shall include such visual, electrical, and mechanical
examination and testing of the equipment, materials, subassemblies, parts
and accessories (including source items) as may be required to assure
that the complete equipment will meet all the requirements of the
specification.

4.5 Quality conformance inspection.- Quality conformance inspection
shall be conducted on all production lots.

4.5.1 Test accessories.- The equipment, test accessories, test
cards, and electron tubes specified hereinafter shall be provided for
qualification testing and quality conformance inspection.

l/Application for Qualification tests shall be made in accordance with
"Provisions Governing Qualification® (see 6.2 and 6.3).
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4.5.1:1 Test equipment.- The following items of test equipment,
or units of equal or greater accuracy and range shall be used to conduct
the tests specified herein. Use of any equipment in place of that listed
requires approval of the Bureau of Ships.

Equipment Type
(a) Wattmeter Hickok Model 900C or Simpson

290 or Wegton 432
208 O RCOSLQIL L0

(b} Variable frequency CML Model 1430 or RF Lab Model

power supply 500 -
(¢) Variable line trans- General Radio type W5 Variac or
former Standard Electric Model 500B

or Chmi Type VIS8.
(d) Resistance bridge General Radio Type 16524 or
Leeds and Northrop Model 4735

(e) Ac-de voltmeter John Fluke Model 803 or Kintel
Model 301.
(f) Microammeter milli- Specially constructed, havinga
volt meter +1/2 percent full scale accuracy

meter movement, 100 ua full scale,
256 ohm +1/2 percent internal

resistance.
{g) Microampere current
source
(h) Ac voltmeter-high AN/USM-116 or Hickok Model 1601
Impedance Hewlett-Packard Model 410B

(i) Vacuum tube bridge General Radio 1661-A or 561D
{(j) Power resistance

decade Clariostat Model 240C
Environmental equipment

(k) Vibration test machine See MIL-E-16400

(1} Shock test machine See MIL-E-16400

(m) Temperature, humidity Any chamber(s) capable
and altitude chamber(s) of performing the

applicable environmental
tests herein.
n) Fungus incubator. See MIL-T-945.

) Tilt table A table whose top can be
horizontal and can be
tilted to 75 degrees from
the horizontal,

Special equipment
(p) Weighing scale Detecto or equivalent.
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4.5.1.2 Test accessories. - Necessary adaptors as listed below shall be
provided for tests.

(@) Short test sensitivity range adapter. This adapfer shall be mounted

on an octal plug and wired as shown in figure 4.

4.5,1.3 Production and production control test cards. - Production and
production control test cards shall include test cards 1 through 53 of 3. 4.6. 4

Card

Number

5o.

6.

o7.

58.

and the following test cards 55 through 94.

Tl.cwmmbdnen bmembaAd
D unciion (esieg

Filament voltage 0.1 volt.

Filament voltage, 0.2 volt.

Filament voltage, 0. 3 volt.

Filament voltage, 0, 4 volt

Aﬁ.-|1ﬂ tad acritabhoo

A-9, 10, 12, 13, 14, 15; B-11, 13,
14, 15, 16; C-2, 4, 6, 8, 12, 14;
D-13, 14, 15, 16; E-13, 15, 16;

F-1, 7, 14, 15, 16; G-13, 14, 15, 17;
H-13, 14, 15; J-8; K-8, 16; L-12.

A-9, 10, 12, 13, 14, 15; B-13, 14,
15, 16; C-2, 4, 6, 8, 11, 12, 14;
D-12, 13, 15; E-12, 13, 14, 16;
F-1, 7, 14, 15, 16; G-13, 14, 15,
17; H-13, 14, 15; J-8; K-8, 16; L-12.

A-9, 10, 12, 13, 14, 15; B-13, 14,
15, 16; C-2, 4, 6, 8, 12, 14; D-11,
13; E-12, 13, 14, 16; F-1, 7, 12, 14,
15, 16; G-13, 14, 15, 17; H-13, 14,
15; J-8; K-8, 16; L-12.

A-9, 10, 12, 13, 14, .15; B-13, 14,
15, 16; C-2, 4, 6, 8, 12, 14; D-12
13, 14, 15, 16; E-11, 13, 14, 15,
F-1, 7, 14, 15, 16; G-12, 13, 14, 15,
17, H-13, 14, 15; J-8; K-8, 16; L-12.
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Card

Number (cont’d) Function tested{cont’d)

o9,

80.

61,

(o]
0o

63.

B4.

Filamentvoltage, 0.5 volt.

Filament voltage, 0.6 volt.

Filament voltage, 0.7 volt.

Filament voltage, 0.8 volt.

Filament voltage, 0.9 volt.

Filament voltage, 1.5 volts.

Actuyated switches (cont’d)

A-9, 10, 12, 13, 14, 15; B-13, 14,
15, 18; C-2, 4, 6, 8, 12, 14; D-13,
15, 16; E~13, 14, 15; F-1, 7, 11,
12, 14, 15, 18; G-12, 13, 14, 15, 17;
H-13, 14, 15; J-8; K-8, 16; L-12.

A-9, 10, 12, 13, 14, 15; B-13, 14,
15, 16; C-2, 4, 6, 8, 12, 14; D-12,
14, 16; E-12, 13, 14, 15; F-1, 7, 12,
14, 15; 16; G-11, 12, 18, 14, 15,
17; H-13, 14, 15; 1-8; K-8, 16;L-12.

A-9, 10, 12, 13, 14, 15; B-13, 14,
15, 16; C-2, 4, 6, 8, 12, 14; D-14,
15; E-12, 13, 14, 15; F-1, 7, 14,
15, 18; G-13, 14, 15, 17; H-11, 12,
13, 14, 15; J-8; K-8, 16; L-12.

A-9, 10, 12, 13, 14, 15; B-13, 14,
15, 16; C-2, 4, 6, 8, 12, 14; D-12,
13, 15; E-13, 14, 15; F-1, 17, 12, 14,
15, 16; G-13, 14, 15, 17; H-12, 13,
14, 15; J8, 11; K-8, 16; L-12.

A-8, 10, 12, 13, 14, 15; B-13, 14,
15, 16; C-2, 4, 6, 8, 12, 14; D-13,
15; £-13, 14- 15; F-1, 7, 14, 15,

16; G-12, 13, 14, 15, 17; H-12, 13

14, 15; 7-8; K-8, 11, 16; L-12.

A-9, 12, 13, 14, 15; B-10, 13, 14,
15, 16; C-2, 4, 6, 8, 12, 14; D-14;
E-12, 13, 14, 15; F-1, 7, 11, 14,

13, 16; G-12, 13, 14, 15, 17; H-13,
14, 15; 7-8, 12; K-8, 16; L-12.




Card

Number (cont’d) Function tested (cont’d)

65.

66.

67.

€8.

69,

-
-Ch

Filament voltage, 1.0 volt.

Filament voltage, 2 volts.

Filament voltage, 3 volts.

Filament voltage, 4 volts.

Filament voltage, 5 volts.

Filament voltage, 6 volts.
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Actuated switches (cont’d)

A-9, 11, 12, 13, 14, 15; B-10, 13,
14, 15, 16; C-2, 4, 6, 8, 12, 14;
D-12, 13, 14; E-12, 13, 14, 15;
F-1, 7, 14, 15, 16; G-12, 13, 14,
15, 17; H-12, 13, 14, 15; J-8; K-8,
16; L-12.

A-9, 11, 12, 13, 14, 15; B-13, 14,

15, 18; C-2, 4, 6, 8, 10, 14; D-12,
13, 14, 15, 18; E-13, 14, 15; F-1,

7, 12, 14, 15, 16; G-12, 13, 14; 15,
17; H-12, 13, 14, 15; J-8, 12; K-8,

16; L-12.

A-9, 11, 183, 14; B-14, 16; C-1, 6,
12, 14; D-10, 13, 14, 15, 16; E-12,
13, 14, 15, 16; F-2, 4, 12, 17; G-
13, 14, 15, 17; H-14; 7-17; K-1, 2,
16, 17; L-12.

A-9, 11, 13, 14; B-14, 16; C-1, 8,
14; D-12, 13, 14, 15, 16; E-10, 12,
13, 14, 15, 16; F-2, 4, 17; G-12,
13, 14, 15, 17; H-14; T-17; K-1, 2,
16, 17; L-12.

A-9, 11, 13, 14; B-14, 16; C-1, 6,
12, 14; D-12, 13, 14, 15, 16; E-12,
13, 14, 15, 16; F-2, 4, 10, 12, 17;
G-12, 13, 14, 15, 17; H-14; J-17;
K-1, 2, 18, 17; L-12.

A-9, 11, 13, 14; B-14, 16; C-1, 6,
14; D-13, 14, 15, 16; E-13, 14, 15,
16; F-2, 4, 12, 17; G-10, 13, 14, 15,
17; H-12, 14; 7-17; K-1, 2, 16, 1%
L-12.
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Card
Number{cont’d) Function tested (cont’d)
71. Filament voltage, 7 volts.
72. Filament voltage, 8 volts.
73. Filament voltage, 9 volts.
74, Filament voltage, 15 volts
75. Filament voltage, 10 volts.
76. Filament voltage, 20 volts.
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Actuated switches (cont’d)

A-9, 11, 13, 14; B-14, 16; C-1,
8, 14; D-13, 14, 15, 16; E-13,
14, 15, 16; F-2, 4, 17; G-12, 13,
14, 15, 17; H-10, 12, 14; J-17;
K-1, 2, 18, 17; L-12.

A-9, 11, 13, 14; B-14, 16; C-1,
8, 12, 14; D-13, 14, 15, 16; E-13,
14, 15, 16; F-2, 4, 12, 17; G-12,
13, 14, 15, 17; H-12, 14; J-10,
17; K-1, 2, 16, 17; L-12.

A-9, 11, 13, 14; B-14, 16; C-1,

6, 14; D-12, 13, 14, 15, 16; E-13,
14, 15, 16; F-2, 4, 17; G-13, 14,

15, 17; H-14; J-12, 17; K-1, 2, 10,
16, 17; L-12.

A-1

Fay

1, 13, 14; B-9, 14, 18; C-1, 6,

14; D-13, 14, 15, 16; E-13, 14, 15,

16; F-3, 4, 10, 12, 17;G-12, 13, @
14, 15, 17; H-12, 14; J-13, 17; K-1,
2,16, 17; L-12.

A-10, 11, 13, 14; B-9, 14, 16; C-1,
6, 12, 14; D-12, 13, 14, 15, 16;
E-13, 14, 15, 16; F-2, 4, 12, 17;
G-13, 14, 15, 17; H-14; J-12, 17;
K-1, 2, 18, 17; L-12.

A-1Q, 11, 13, 14; B-14, 16, C-1, 6,
9, 14; D-12, 13, 14, 156, 16; E-12,
13, 15, 16; F-2, 4, 17; G-13, 14,
15, 17; H-12, 14; J-17; K-1, 2, 12,
16, 17; L-12.




Card

Number (cont’d) Function tested({cont’d)
71. Filament voltage, 30 volts.
78. Filament voltage, 40 volts.
79. - Gmbridge balance

80. Filament voltage, 50 volts.
81. Filament voltage, 60 volts
82. Filament voltage, 70 volts.
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Actuated switches (cont’d)

A-10,11, 13, 14; B-14, 18; C-1, 6,
12, 14; D-g, 12, 13, 14, 15, 16; E-
12, 14, 15, 16; F-2, 4, 12, 17; G-12,
13, 14, 15, 17; H-12, 14; J-12, 17;
K-1, 2, 12, 18, 17; L-12.

A-10, 11, 14; B-14, 16; D-12, 13,
14, 15, 18; E-9, 12, 13, 14, 15,
16; F-2, 4, 12, 13, 14, 15, 16, 17;
G-12, 13, 14, 15, 17; H-14; J-17;
K-1, 2, 18, 17; L-12.

A-13, 14; B-13, 14, 16; C-4, 8, 14,
17; D-13, 15, 16; E-13, 15, 16, 17;
F-13; G-13, 14, 15, 17; H-13, 14, 15;
J-15; L-7, 8.

A-10, 11, 12, 13, 14; B-13, 14, 15,
16; C-2, 4, 14, 17; D-13, E-17;
F-1, 8, 9; G-12, 13, 14, 15, 17;
H-13, 14, 15; J-12, 15; L-7, 8.

A-10, 11, 12, 13, 14; B-13, 14, 15,
16; C-2, 4, 14, 17; D-14; E-12, 13,
15, 17; F-1, 8; G-9, 18, 14, 15, 17;
H-12, 13, 14, 15; J-12, 15; L-7, 8.

A-10, 11, 12, 13, 14; B-13, 14, 15,
16; C-2, 4, 14, 17; D-14, 15, 16;
E-13, 14, 15, 17; F-1, 8, 12; G-12,
13, 14, 15, 17; H-9, 12, 183, 14, 15;
7-12, 15; L-17, 8.
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Card
Number(cont’d) Function tested {cont’d)
83. Filament voltage, 80 volls.
84, Filament voltage, 90 volts
85. Filament voltage, 100 volts
86. Filament voltage, 110 volts

817. Short test sensitivity.

88. Short test sensitivity and
leakace
leakage

89. Short test sentivity and
leakage

90, Short test sensitivity and
leakage

48

Actuated switches (cont’d)

A-10, 11, 12, 13, 14; B-13, 14,
15, 16; C-2, 4, 14, 17; D-14, 15,
16; E'lzy 13’ 15: 16: 17; F'la 8’
12; G-13, 14, 15, 17; H-13, 14,
15; J-9, 1%5; K-13; L-7, 8.

A-10, 11, 12, 13, 14; B-13, 14, 15,
16C2 4 14 17 D14 15 E13
14, 15, 16, 17; F-1, 8; G-13, 14,
15, 17; H-12, 13, 14, 15; T-15,
K-9, 12; L-7, 8.

A-10, 11, 12, 13, 14; B-13, 14, 15,
16; C-2, 4, 14, 17; D-14, 15; E-12,
13, 17; F-1, 8, 13; G-12, 13, 14,
15, 17; H-12, 13, 14, 15; J-15; K-
12; L-17, 8, 9.

B- 15,
13, ;
G-12 13 14
15

15 17 H—12 13 1 J-15; K-

12: 17, 8, 10,
A-4; B-15; C-3,
A-4, 14; B-15; C-6; F-2,

A-4; B-14, 15; C-5; E-3.

A-4; B-15; C-7 14; D-2.




Card

Number (cont’d) Function tested {(cont’d)

g1,

92-1

92A

92B

[ig)
Y=Y

4e5.1.4 Test electron tubes.-

Gas test

Meter overload
Go up and down scale

Meter overload
no - go down scale

Meter overload
no - go up scale

Fuse indicator

MIL-T-23125A(SHIPS)

Actuated switches (cont’d)

A-3, 4, 18; C-16; D-13, 14, 15;
E-13, 15; 16; F-13, 14, 15, 18;
G-13, 14, 15; H-14; K-13; L-14.

A-4, 5, 8, 13; C-3, 6, 7, 13, 16;
D-13, 16; E-13, 14, 15, 16; F-13,
14, 15, 16; G-13, 14, 15; H-14,
16; 7-8, 17; K-8, 15; L-12, 14.

A-4, 5, 8, 13; C-3, 6, 7, 13, 16;
D-15, 16; E-13, 15, 16; F-13, 14,
15, 16; G-13, 14, 15; H-14, 186;
J-8, 17; K-8, 15; L-14,

A-4, 5, 8, 13; C-3, 6, 7, 13, 16;
D-16; &-16; F-13, 14, 15, 16; G-13,
14, 15; H-14, 16; J-17; K-8, 15;
1-14.

A-4, 5, 7, 16; C-15; H-14; K-5, 17;
L-5;

F-9; G-2.

The following electron tubes shall be cali-

brated using the vacuum tube bridge and other approved laboratory standards
under the same electrical conditions used for testing the tubes in the

AN/USM=-118( ) test set.

0z4

1B3
0AZ

Tube Type

Function

No filament, octal socket, dual test, full wave rectifier,

1 test card.

Low filament voltage, octal socket, 1 test card.
Voltage regulator, miniature 7 pin socket, 4 test cards.
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Tube type {cont’d)

5U4
6AT
BAX4
BALS
8CD8

8D6
6DT6

6J6

TN7
12AX7
12BY7
12Ave
27
35W4
50C5

12CX6
80
5702
6080

6111

t’d

Full wave rectifier, octal socket, 1 test card.

Pentagrid converter, large 7 pin socket, 2 test cards.

Damper diode, octal socket, 1 test card.

High perveance diode, miniature 7 pin socket, 1 test card.

TV horizontal deflection amplifier, octal socket 2 test
card.

Pentode, large 6 pin socket, 1 test card.

Gating type pentode, suppressor test, miniature 7 pin
socket, 2 test cards.

Dual triode, both triodes operating, miniature 7 pin
socket, 1 test card.

Dual triode, fixed bias, locktal socket, 1 test card.

Dual triode, fixed biss miniature 9 pin socket, 1 test card,

Pentode, high Gm, miniature © pin socket, 1 test card.

Dual diode, miniature 7 pin socket, 2 test cards.

Triode, fixed bias, 5 pinsocket, 1 test card.

Half-wave rectifier, miniature, 7 pin socket, 1 test card,

Power amplifier pentode, fixed bias, miniature 7 pin
socket, 1 test card. '

12 volt plate and screen pentode, miniature 7 pin socket,
1 test card. .

Full wave rectifier, 4 pin socket, 1 test card.

Sub-miniature pentode in line 'socket, 1 test card.

Dual triode, self bias, high current, octal socket, 3
test cards.

Sub-miniature dual triode, sub- mimature 8 pin round
socket, 1 test card.

4.5.2 Facilities. - The contractor shall furnish any additional facilities,
equipment and personnel required to assure that the equipment meets the-
requirements of this specification.

4.5.3 Production inspection. - The production inspection specified herein

shall be performed on every unit delivered.

4.5.3.1 Surface ins nspection. - Each production unit shall be. examined to assure

high quality of:
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(@) Workmanship, assembly and fit, mechanical safety and marking.
(b} Materials, parts and finisn.

(c) Treatment for prevention of corrosion.

(d) Accessibility of components for replacement.

4.5.3.2 Specific operating tests. - Each equipment shall be energized and
subjected to an operating test to insure qualitatively the proper functioning of
the equipment and all operating controls, and conformance with the safety re-

quirements.

4.5.3.2.1 Test equipment. - The following items of 4 5.1.1 shall be used
for production inspection:

(@) Microammeter, Millivoltmeter
(o) D. c. voltmeter

(c) Resistance bridge

(d) A. c¢. voltmeter (high-impedance)
(e} Variable line transformer (Variac)

4.5.3.2.1.1 Test accessories. - The following items shall be used for
production inspection.

(a) Calibration cell (3.4.6.2)

MY Tact Anrde 1 9 9 A [ =} Ly Q a 1N 11 19 L]~ ESA EQA

A\ Lol L-GJ. ¥ P ) J-, L. !J, 'I’ U’ U, f, U, U, ERV) J.J.’ J.Q, QU, Uﬂn, Udn’
87, 88, 89, 90 91, 92- 1. 924, 92B and 4 (3.4.6.4.3and 4.5.1.3)

(c) Short test sensm\nty range adapter (4.5.1.2)

4.5.3.2.2 Test conditions. - Unless otaerwise specified herein all tests
shall be performed under the following conditions.

(a) Ambient conditions. - The tests siall be performed at factory or
laboratory atmospheric conditions.

(b) Input power. - The input power shall be 115 volts 60 cps. a.c.

{c) Warmup. - The equipment shall be turned on and perrmtted to
warm up for.5 minutes before any test is conducted.
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4.5,3.3 Cell calibration,- The calibration cell to be provided
as an accessory with the equipment shall be tested as follows:

4.5.3.3.1 Cell current and veltsge,-

(a) Connect pin number & to pin number 1 of the octal plug.

(b) Using the microammeter, measure the current between pin
number 6 and pin number 1.

(¢) The current shall be numerically equal, within 0.5

‘np'r-r-nnf to the "Press 2" calibration markine on the cell,

ATl vy Vi L LA VLA LEa L S ALl Wk Lhe

(d) Using the millivolt meter measure the voltage from pin
nunber 7 to pin number 8.

(e) The voltage in millivolts shall be numerically equal,
within 0.5 percent, to the "Press 2 and A" calibration

o wlrd nee +ha An1 1T+4mT13 2 hy nAamdmal wmatd
a LA LR O vuine Ceiax muu._u.:.p.l..l.l::u WYy NIUILLEa L JHE U

resistance divided by 1000.
(f) Remove the connection between pins number 1 and number 8.

Y.

0. 3. 3.2 Resistor calibration. -

@) Using the resistance bridge connect the leads to pin number 1
and pin number 3. The bridge shall measure 1 megohm + 5

noarosant
y\“- Aol bivn

(b) Connect the bridge leads to pins number 1 and number 2 of the
plug. The bridge shall measure 2 megohms + b percent,

(c) Connect the bridge leads to pins number 1 and number 5 of the
plug. The bridge shall measure 10 megohms + 5 percent.

@) Connect the bridge leads to pins number 1 and number 4 of the
plug. The bridge shall measure 20 megohms + 5 percent.

4.5. 3.4 Equipment calibration and tests. -

4.5.3.4.1 Meter calibration and short sensitivity tests. - These tests
shall be conducted using the calibration cell (3. 4. 8. 2).

AR 2T 4 1T 1 Matan
T.U 0. 204 3 IVICLEE

in the following manner:
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{a) Insert calibration card number 1, meter, into the switch. Plug
the calibration cell into the octal test socket. The number 1
Short lamp (counting from left to right) and the "Repeat Tests"

lamp shall glow.
(b) Press button number 2 for check of meter microamp cal. The

meter should read within + 1 division of the figure written in

the top blank on the calibration cell cover. If the reading is
out of tolerance the meter should be checked against a meter

Wa WAL Sl ki A AV wm kA A

standard for 50MAMP indication at mid-scale. If the error is
" significant, the meter should be replaced.
(c) Hold down button number 2 and press button number 4 to check

meter millivolt sensitivity . The meter should read within

+ 1 division of the figure written in the bottom blank on the
calibration cell cover. If the reading is out of tolerance,
adjust the “METER CAL’’ control for proper reading (located
in the auxiliary control compartment).

4.5.3.4.1.2 Short sensitivity test. - Maintain cell in test socket.

(@) Insert calibration card number 2, SHORTS 2 MEG. NO-GO.

Observe that no short lamps are lighted. If any lamps
. are glowing adjust‘*LO SENS”’ short test control to just
extinguish all lamps.

(b) Insert card number 3, SHORTS 1 MEG GO. The left four
lamps should glow. If they are not glowing re-adjust the
LO SENS control until they glow with card number 3 and
are extinguished with card number 2, as listed above.

{c) Insert card number 4, SHORT 20 MEG NO-GO. Press
SENSITIVE GRID SHORTS button located in the auxiliary
compartment. No short lamps should glow. (If any are
lighted adjust the HI SENS control).

(d) Insert card number 5, SHORT 10 MEG CO. Press SENSITIVE
GRID SHORT'S button located 1n the aux1hary compartment

m ol fAanae Tearr 1 alh~nnlAd s

Thc uuj.ubc:; 4 1au1y VLlLY \\.,uuuuug I.Uft Lo LL\JU.I..} Dl.lUU-Lu Ylow.
NOTE: The lamp may flicker or glow dimly as compared to
the L.O SENS short indication. If the number four lamp is
not glowing re-adjust the HI SENS control until it glows with
card number 5 and is extinguished with card number 4, as

before.
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. (e) Remove calibration cell from octal socket.

4.5. 3. 4.2 Negative fixed bias. - The negative fixed bias shall be tested
in the following manner.

@) Insert card number 6, FIXED BIAS CAL NEG. No short lamps
should glow.

() Press button number 2. Meter should read half scale. If
reading is other than half scale, adjust “BIAS CAL NEG”’
control for proper indication.

(c) Test tolerances 49 to 51 divisions.

4.5. 3. 4.3 Positive fixed bias. - The positive fixed bias shall be tested
in the following manner.

(@) Insert card number 7. FIXED BIAS CAL POS. Short lamps 1
and 2 should glow.
(b) Connect the d. c. voltmeter from pin number 3 to pin number
6 of the octal socket with the positive meter lead to pin
number 3. Any meter reading observed should be disregarded.
(c) Press button number 2, the d. ¢. voltmeter should read 7.5 volts .
and the panel meter shall indicate 49 to 51 divisions.
(@) 1If the d. ¢. voltmeter reading is not proper, adjust ‘‘BIAS CAL
POS’’ control (located in the auxiliary control compartment)
for correct indication.

4.5,3.4.4 Main B plus power supply. - The main B plus supply shall be
tested in the following manner.

@) Insert card number §,MAIN B PLUS CAL. Shortlamps 1, 2, 3
and 5 should glow.

(b) Maintain the d. c¢. voltmeter connections as in step (b) of
4.5.3.4. 3.

(c) Press button number 2, the d. c. voltmeter should read 20 volts
and the panel meter shall indicate 4% to 51 divisions.
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(d) Tf the d. c. voltmeter reading is not proper, adjust the MAIN
B PLUS CAL control (located in the auxiliary compartment)
for correct indication.

() Insert card number 23, MAIN B PLUS REG. Short lamps 1,
2, 3 and 5 should glow.

(f) Press button number 2. The panel meter shall indicate 48 to
52 divisions. Note the exact reading.

(g) Press buttons number2 and number 4. The meter shall indicate
the exact reading of step (f) + 1 division.

4,5,.3.4.5 GM circuit balance. - The Gm circuit shall be tested in tne
following manner. Check that the white dots on the Gm BAL HI lb and LO 1b
knobs are in line with the associated dots labeled NOM (Nommal)on the panel,

@) Insert card number9 GM BAL LOW IB. Press button number 2.
Meter should read zero, +3 divisions or minus the equivalent
of 3 divisions. If the reading is out of tolerance of LO 1b
‘control may be adjusted for a zero reading and the knob reset
on the control shaft to properly align the dots.
(b) Insert card number 10, GM BAL HI IB. Press button number 2.
The meter should read zero, + 3 divisions or minus the equivaient
of 3 divisions. If the reading is out of tolerance the HI Ib control
. may be adjusted in manner noted for LO Ib above.

(a) Connect the equipment to the power line through a variac angd
monitor the voltage delivered to the instrument with an a. c.
voltmeter.

(b) Connect a high-impedance a. c. voltmeter from pin number 3
to pin number 6 of the octal socket.

(c) Insert card number 11, SIG, REG and AMP. Short lamp 1 should
glow.

{d) Check for regulation of the signal supply voltage by holding
down button number 2 and varying the line voltage from 105
to 125 volis. Note reading indicated on the high-impedance
meter. The indicated voltage at 105 and 125 should be
identical and shall not vary more than 1 percent from the
indicated voltage at 115 volts line,
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{¢) If the circuit is not regulating (varies more than 1 percent)
as an item (b), adjust the SIGNAL CAL REGULATION control
and vary the line voltage to attain the desired regulation,

(f} After the signal requlation is properly adjusted, set the exact
level of Q. 222 volt rms by adjusting the SIGNAL CAL AMPLITUDE

control.

4,5.3.4.7 Filament standardization. - The filament standardization shall
be tested in the following manner.

a) Maintaining the variac and a. ¢. voltmeter connecticns as in steps
@) and (b) of 4.5. 3. 4.6, set the line voltage to 115 volts.

{t) Insert card number 12, FILAMENT STD: ADJUSTMENT.

{c) Set the FILAMENT STD. ADJUSTMENT located in the auxiliary
control compartment, to the NOM 115v position (white dot on
knob lines up with dot on panel). The high-impedance voltmeter
should read 4.55 to 5.05 volts. -

(d) Press the FILAMENT STD. ADJUSTMENT push button. The panel
meter shall indicate 50 divisions.

(e) I correction is necessary, adjust the FILAMENT STD. CAL
control located in the upper right corner of the control compart-
ment, for proper indication of 50 divisions.

{f) Insert test card number 24 in the program switch. Cathode to .
plate short indication shall ocecur.

(g) Actuate test swilch number 2. The panel meter shall indicate
47 to b3 divisions. The exact reading shall be noted,

(h) Actuate the cathode activity test switch in the auxiliary compart-
ment. The cathode activity test warning lamp on the main panel
shall light.

(i) Actuate test switch number 2. The panel meter shall read 4 to 6
divisions lower than the reading noted in (g} above.

4,5,3.4.8 Auxiliary B plus power supply. - The auxiliary B plus power
supply range shall be tested as follows:

(a) Install test card number 25, auxiliary B plus reg. Short lamps
1, 2, 3 and 5 shall glow.

(b) Actuate the auxiliary B plus read switch in the auxiliary compart-
ment, vary the auxiliary B plus range control in the auxiliary
compariment and observe thal the meter reading can be vari

from less than 10 to more than 100 scale divisions.
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(¢) Set the auxiliary B plus range control for a reading of 50
divisions.

(d) Release the auxiliary B plus read button and actuate button number
2. The meter shall read 49 to 51 divisions.

‘ (e) Press button number 4 while 10lding down button number 2. The

meter indication shall change less than 3 division from the

indication obtained with np]v hutton actuated.

AL d SRS LAA AL V¥ Auia

. 4.5.3.4.9 Overload protection. - Overload protection shall be tested in
the following manner.

(a) Tnsert test card number 52A, relay, No Go. 8hort lamps 1 and
2 shall glow.

(b) Actuate test switch number 2. The equipment overload device
shall not operate.

(c) Insert test card number 53A, relay Go. Short lamps 1 and 2 shall
glow. Cathode to suppression grid short indication snall occur.

(3) Actuate test switch number 2. The overload device shall operate.

(e} Restore equipment operation.

(f) Insert test card number 92-1 meter overload. Disregard any

glowing short lamps.
(g) Observe the meter pointer while actuating test switch number 2.
. The meter pointer shall move beyond full scale and the overload
protective relay shall operate.
(h) Restore equipment operation.

(i) Observe the meter pointer while actuating test switches number 4
and 2 simultaneously. The meter shall move down-scale from

zero and theoverload protective relay shall operate.

(i) Restore equipment operation.

(k) Install test card number 92A.

(1) Press test buttons number 2 and 4 simultaneously. The meter
pointer shall move downscale from zero and the overload relay
shallnot operate,

(m) Remove test card number 92A and install test card number 92B.

' (n) Press test button number 2, The meter pointer shall move beyond

. full scale and the overload relay shall not operate.

(0) Insert test card number 94, FIL OVERLOAD. The 100 watt lamp
shall light at once. This lamp is located under the front panel
and shall be observed through an opening in the auxiliary control
compartment.

57

b
1




MIL-T-231254(SHIPS)

4.56.3.4.10 Shorts and leakage test. - The shorts and leakage test shall be
tested in the following manner,

{a) Install the short test sensitivity range adapter (4.5.3.4.1.2) in
the octal test socket.

{b) Insert card number 87. Shortlamps 1, 2, 3 and 4 shall glow.

{c) Insert card numbér 88. Short lamps l 2 and 3 shall glow and
the panel meter shall indicate 8 to 12 divisions.

(d) Insert card number 89. Short lamps 1 and 2 shall glow and the
panel meter shall indilcate 8 to 12 divisions.

(e) Insert card number 90. Short lamp 1 shall glow and the panel

. meter shall indicate 8 to 12 divisions.

4.5.3.4.11 Gas test.- The gas test shall be tested in the following manner.

(@) Insert card number 91, gas test. Short lamps 1, 2, 3 and 4 shall
glow.

(b) Press button number 3 and the metér shall indicate 45 to 55
divisions.

4.5.3.4.12 Electron tube tests. - The electron tubes of 4. 5. 1+4 shall be
tested in the equipment. The readings on the O to 100 scale shall be within 5
percent of the calibration values plus the correction of figure 1 and the readings
shall be repeatable of all equlpments within 3 percent.

4.5.4 Production control inspection. - Production control inspection shall
be conducted on a random sampling basis in accordance with the sampling plan
specified herein. This inspection shall comprise such examination and testing
as will prove satisfactory performance throughout the entire range of operation,
detect deterioration of the design or deviations from approved processing of

materials and demonstrate that the equipment will function satisfactorily under
adverse conditions.

4:5.4.1 Sampling plan. - From each lot which has passed the production
inspection, a random sample of units shall be selected as specified and shall be
subjected to production control inspection. The number selected and lot
acceptance level shall be based on table III. Reduced inspection may be instituted

at the discretion of the inspector when the manufacturer has met the requirements
stated in MIL-STD-105.
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Table 11I- Sampling for production control inspection
AQL-1. 5 inspection level 1I - normal

¢ Lot size : H Number of units non-conforming in

: or ¢ Sample size any production control test.

! monthly : ¢ Acceptance : Rejection

: production : number : number
t2to 8 : 2 : 0 : 1 :
:9to1b : 3 0 : 1 :
16 to 2D : 5 : 0 : 1 :
: 26 to 40 : 7 : 0 1 :
: 41 to 65 : 10 : 0 : 1

66 to 110 15 : 0 : 1

: 111 to 180 : 25 : 1 : 2

:181 to 300 : 35 : 1 2

4,5.4.2 Rejection. - Each of the units selected in accordance with the
sampling plan shall be subjected to the production control tests. The results
of each test shall be compared with the requirements of this specification.
Failure to conform to this specification for any test shall be counted as a defect
and the unit shall be rejected. If the number of rejections in any sample exceeds
the acceptance number for the sample, the lot represented by the sample shall
be rejected. Rejected lots may be offered again for acceptance
provided the contracior has inspected all units of the lot by performing the test(s)
causing rejection and correcting all noncompliance.

4.5.4.3 Test materials and conditions. -

4,.5.4.3.1 Test equipment. - The following items of 4. 5.1.1 shall be used
for production control inspection.

a2y D ~ yoltmeter

Ry s ve VuLWLITWOL

(b) Variable line autotransformer _
(c) A. c. voltmeter {for power line measurements)
(@) A. c. voltmeter (high impedance)
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(e) Wattmeter
(f) Variable frequency power source

4.5,4, 3.2 Test accessories and test cards. - The following item of 3.4.6
4,5,

and 1. 3 shall be used for production control inspection.

(@) Calibration cell (3.4.86. 2)
(b) Testcards 1, 11, 12, 15 through 51, 55 through 86, 93.

4,5, 4.3.3 Test conditions. - Unless otherwise specified herein, test
conditions shall be the same as specified in 4. 5. 3. 2. 2.

4. 5. 4. 4 Specific production control tests. -

4.5.4.4.1 Meter circuit test, -

4.5.4.4.1.1 Meter calibration. - The meter calibration shall be tested as
follows:

(a) Install the calibration cell in the octal test socket.

(b) Insert test card number 1 in the program switch.

{c) Actuate test switch number 2. The meter shall indicate within 1
division the current calibration value marked on the cell.

(d) Actuate test switches number 2 and number 4. The meter shall

indicaté within 1 division of the divisions value marked on the
cell.

4,.5.4,4.1.2 Meter shunts and multipliers. - The meter shunts and multipliers
shall be tested using the cards listed herein, Actuating test switch number 2 after
each test card is inserted shall give a meter indication of 48 to 52 divisions.
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Short indications

ohms
26 1280 None
27 640 Cathode to plate
28 320 Cathode to plate
29 160 Cathode to plate
30 80 Cathode to plate
3 40 Cathode to plate
32 20 Cathode to plate
33 10 Cathode to plate
34 25,340 None
35 1070 None
36 100K None

4,5.4. 4.2 Decade resistors. - The decade resistors shall be tested using
the test cards listed herein. Actuating test switch number 2 shall give the meter
indication shown in the table.

Test Card Decade resistor Short Meter
under test indications indications

~ohms divisions

37 10 Cathode to 48 to 52
Suppressor grid

38 20 Cathcde to 48 to b2
Suppressor grid

39 30 Cathode to 48 to 52
Suppressor grid

40 40 Cathode to 48 to 52
Suppressor grid

41 100 Cathode to 48 to b2
Suppressor grid

42 200 Cathode to 48 to 52
Suppressor grid

43 300 Cathode to plate 48 to 52

44 400 Cathode to plate 48 to 52

45 1, 000 Cathode fo plate 48 to 52

46 2,000 Cathode to plate 48 to 52

47 3, 000 Cathode to plate 48 to 52

48 4, 000 Cathode to plate 48 to 52

49 10, 000 Cathode to plate 48 to 54

50 20, 000 Cathode to plate 46 to 54

51 30, 000 Cathode to plate 46 to b4
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4.5.4.4.3 Main B plus power supply. -

4.5.4.4.3.1 Output voltage. - The main B plus power supply cutput
voltage shall be tested in the following manner.

(@) Connect the d. c. voltmeter to pins 3 and 6 of the octal test socket
with the positive meter lead to pin number 3. The meter
shall be placed on the 300v range except when test switch
number 2 is actuated with a test card in place.

(b) Actuating testswitch number 2 shall give a meter indication
of 48 to b2 divisions and the voltmeter shall read the

voltage indicated herein, except for card 154 which shall
givea meter indicatiofi of 45 to 55 divisions.

Card number Short indications Voltage and tolerance
percent

154 Cathode to plate 10volts + 1 V,

164 Control grid to 20volts + 0.2 V
suppressor grid

174 Control grid to 20 volts + 0.2 V
suppressor grid :

184 Cathode to plate 60 volts + 1.2 V,

198 - Cathode to plate 110 volts + 2.2 V.

204 Cathode to plate 160 volts + 3.2 V.

214 Cathode to plate 210 volts + 4.2 V.

224 Cathode to plate 260 volts + 5.2 V.

4.5.4.4.3.2 Requlation. - The main B plus power supply regulation shall
be tested in the manner specified herein.

a) Connect the variable frequency source to the power input line
through the variable line transformer as shown in figure 5.

(b} Connect the d. c. voltmeter to pins 3 and 6 of the octal test
socket with the positive voltmeter lead to pin 3. The meter shall
be placed on the 300 volt range except when test switch number 2
is actuated.
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{c) Set the line voltage at 115 volts 60 cps and insert test card number 23.
Control grid to suppressor short indication shall occur.
Actuate test switch number 2. The panel meter shall read 48 to
52 divisions and the 4. c. voltmeter shall read 150 volts + 2 percent.

(d) Withtestswitch number 2 actuated change the line voltage to 125 volts.
The panel meter indication shall not change more than + 1 division
from the reading in step (c) and the d. c. voltmeter shall not
change more than 1 percent from the reading in step (c).

(e) Vith test switch number 2 actuated change the line voltage to 105
volts. The panel meter indication shall not change more than + 1

division from the indication in step (c). The d. c. voltmeter
reading shall not change more than 1 percent from the reading in
step (c).

{f) V.ith test switch number 2 actuated, and the power line voltage at
105 volts actuate test switch number 4. The panel meter in-
dication shall not change more than 1 division. The d. ¢. volt-
meter indication shall not change more than 1 percent from the
reading of step (e).

(g) Repeat steps () through (f) with the variable frequency power
source set at 50 cps.

(h) Repeat steps (2) through {f) with the variable frequency power

source set at 400 cps.

4.5.4.4.4 Auxiliary B plus power supply. - The auxiliary B plus power
supply shall be tested as follows:

(a) With the equipment connected to the power line as shown in figure 5
set the line voltage for 115 volts 60 cps.

(b) Insert test card number 25 in the program switch. Control grid to
suppressor short indication shall occur.

(c) Actuate the auxiliary B plus read switch in the auxiliary compartment
and adjust the auxiliary B plus voltage control for a reading of 50
divisions on the meter.

(d) Actuate test switch number 2. The meter shall read 48 to 52
divisions. Note the exact value.

_{e) Adjust the line voltage to 125 volts rms. Note the meter reading
with test swifch number 2actuated. The meter reading shall not
deviate more than 1 division from the reading of step {d).
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{f) Adjust the line voltage to 105 volts rms and actuate test switch
number 2. The meter shall read within 1 division of the reading
noted in step (d). Note the exact reading. Actuaie test switch
number 4 with test switch number 2 held down. The meter in-
dication shall not change more than 1 division from the indication
with only test switch number 2 actuated.

4.5,4.4,5 Signal voltage supply. - The signal voltage supply shall be tested
as follows:

@) With the equipment connected to the power line as shown in figure 5,
set the line voltage for 115 volts 60 cps.

(b) Connect the high impedance a. c¢. voltmeter to pins number 3 and
number € of the octal test socket.

(¢} Insert test card number 11 in the program switch, Cathode to
plate short indication shall occcur.

(d) Actuate test switch number 2. The a. ¢. voltmeter shall indicate
0. 222 volt rms + 1.0 percent,

(e) With test switch number 2 actuated vary the line voltage from 1056
volts to 125 volts. The a. c. voltmeter reading shall not change
more than 1 percent.

(f) Repeat steps (d) and {e) with the variable frequency power source
set at 50 cps. .

() Repeat steps (d) and (e) with the variable frequency power scurce
set at 400 cps.

4,5.4.4.6 Filamen! power supply. -

4,5.4,4.6.1 Filament standardization. - The filament standardization shall
be tested in the following manner,

fa) Connect the a. c¢. voltmeter to pins 3 and 6 of the octal test socket.

(b) Insert test card number 12 in the program switch. The a. ¢. volt-
meter shall indicate 5v rms.

(¢} Actuate the filament standardization read switch in the auxiliary
compartment and adjust the filament standardization switeh for
a meter indication of 50 + 1 division. The a. ¢. voltmeter shall
read 4. 95 to 5. 05 volts rms.
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(@) With the filament standardization read switch actuated vary the
filament standardization switch. Each switch position change
shall give approximately 1 division change in meter indication
except the change from the lowest voltage step to the highest
voltage step.

(e) Set the filament standardization for a meter indication of 49 to

51 divisions.

4,5.4,4.6.2 Filament voltage. - The filament voltage shall be tested in
the following manner.

4,5,4,4.6.2,1 Filament voltage from (.1 volt through 2 volts. - The filament
voltage from 0.1 volt through 2 volts shall be tested in the following manner.

(2) With each test card listed below inserted in the programming switch
actuate test switch number 2 and check for a zero meter indication,
Adjust for zero indication using the Gm balance LO IP control
in the auxiliary control compartment if required.

(b) Cathode to plate short indication shall occur and the dual test in-
dicator shall light on all test cards.
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shall read 47 to 53 divisions.
(d) The a. c. voltmeter connected between pins 3 and 6 of the octal test
. socket shall indicate the voltage indicated herein for the card in
use within 1 percent.
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Card number Voltage
b5 0.1
56 0.2
57 0.3
58 0.4
59 0.5
680 0.8
61 0.7
62 0.8
63 0.9
64 1.5
65 1.0
66 2.0
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4,5.4,.4,6.2.2 Filament voltage from 3 volts through 40 volts, - The filament
voltage from 3 volts through 40 volts shall be tested as specified herein:

(@) With each of the test cards listed below inserted in the program
switch, the cathode to suppressor grid short indication shall
oceur.

(o) Actuating test switch number 2 shall give a meter indication of 47 to
H3 divisions.

(¢} Connect the d. ¢. voltmeter between pins 3 and 6 of the octal test
socket, with the positive meter lead to pin 3. The vyolimeter shall
indicate the voltage shown below for the test card in use within

1 percent.

Card number Voltage
87 1.8
88 2.7
69 3.6
70 4.5
71 5.3
72 6.2
73 7.1
74 12.5
75 8.0
76 17.1
77 28.3
78 35.0

4.5.4.4,6.2.3 Filament voltage from 50 volts through 110 volts. - The fila-
ment voltage from 50voltSThrough 110VoIts Shall betestedas Specilied herein:

@) Insert test card number 79 in the program switeh, actuate test
switch number 2 and adjust the Gm balance LO JPif necessary
for zero meter reading.

(b) Connect the a. ¢. voltmeter between pins 3 and 6 of the octal test
socket. The voltmeter snall indicate the voltage shown below
for the test card in use within 1 percent.

{(c) Withany.of the test cards below inserted in the program switch and
test switch number 2 actuated the meter shall indicate 47 to 53
divisions.
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Card number Voltage
80 50
81 80
82 70
83 80
84 20
85 100
86 . 110

4.5.4.4.7 Blown fuse indicators. - The blown fuse indicators shall be
tested as specified herein:

(@) Remove the d. c. filament fuse, Gm bridge fuse, and auxiliary
B plus fuse.

{b) Insert test card number 93 in the program switch. Cathodé to
plate short indication shall occur. )

(c) Actuate test switch number 2 and observe that the three blown

fuse indicators light.

4,5 4.4.8 Power consumption tests. - The total wattage of the equipment
shall be tested as specified herein: L

(@) Connect the equipment to the 115 volt 80 cycle power line through
the wattmeter.

(b) With no card inserted and the equipment on the power shall not
exceed 80 watts,

(c) With test card number 52A installedandtest switch number 2
actuated the power shall not exceed 215 watts.

4.5.4. 4.9 Weight and dimensions.-The weight and size shall be measured
as specified hereinafter: '

(@) Weighi the equipment including all accessories. The weight shall
not exceed 50 pounds. :

(o) Measure the equipment as required by 3.6.1. The dimensions shall
not exceed the requirements of 3.6. 1,

~ 4.5.5 Additional gualification testg;' Unless otherwise specified, thefollowing
tests shall be performed only on the four qualification models. These tests shall )

be conducted after successful conclusion of the production and preproduction ¢ontrol
tests of 4. 5. 3 and 4. 5. 4.
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4,5.5.1 Test equipment. - The following items of 4.5.1.1 shall be used
for the additional samp{ing tests:

(a) Resistance bridge.

('b) D.c. voltmeter.

{c) Microampere current source.

(@) Electron tubes.

{e) Variable frequency power source.
£) A c. voltmeter, high impedance

T in 'auuu. quaJ.iIicat.ion tests.

5.3 Test conditions. - Unless otherwise specified, test conditions
the same as 4.5.3. 2. %,

4.5.5.4.1 Meter linearity. - The meter linearity shall be tested as follows;

(a) Install test card number 1 in the eguipment.

(b) Connectthe microampere current source to pins 1 and 6
of the octal test socket with the positive lead to pin
nember 6.

{c) With test switch number 2 actuated set the microampere
source. from O to 100 microamperes in 10 microampere
steps. The meter shall indicate the source current within
+2 microamperes except at the 50 microampere point where
it shall indicate source current within +1 microampere.

4.5.5.4.2 Main B plus power supply. - The main B plus power supply

voltage control and load regulation shall be tested in the following manner uaing

the test cards specified herelnafier:

(2} Connect the d.c. voltmeter between plris 3 and 6 of the octal
test socket with the positive voltmeter lead to pin 3.

(b) Connect the power resistance decade box between pins 3 and
6 of the octal test socket with the resistance set to maximum
and at least 500,000 ohms.

(e) Insert card number 22 and actuate test switch number 2. The
d.¢. voltmeter shall read 260 volts +2 percent.

(d) With test switch number 2 actuated, reduce the power resistance
decade box resistance from maximum to 6200. The d.c. volt-
meter reading shall remaln within 1 percent of the reading with
maximum resistance,

4.5.5.4.2.17 Main B plus power ml ¥ ripple,— The main B plus power
supply ripple shall be tested using test card 23:

(a) Connect the high impedance a.c. voltmeter between pins 3
and 6 of the octal test socket.

(b) Insert card 23 and actuate push button 2. The ripple
content read on the a,c. voltmeter, or equivalent, shall
not exceed 150 mv. Disregard any glowing short lamps.
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4.5.5.4.3 Auxiliary B plus power suorly. - The auxiliary B plus power
supply control and load regulation shall be tested as specified hereinafter.

(@) Comnect the d. ¢. voltmeter between pins 3 and 6 of the octal test

socket with the positive voltmeter lead to pin 3.

(b) Connect the power decade resistance box between pins 3 and 6 of

the octal test socket with the resistance set to maximum.

{c) Install test card number 25 in the programming switch.
(d) With test switch number 2 actuated adjust the aux{liary B plus

voltage to each of the values listed below using the auxiliary B plus
voltage control in the auxiliary compartment.

(e) At each voltage listed below vary the resistance of the power

resistance decade box from maximum to the resistance value listed
below for the voltage under test. The voltmeter reading shall
remain within 1 percent of the reading or 1 volt whichever is

Py T vy | PR B Ny

b ] et L anaama  ma e g R S U * *
larger with maximum resistance when the resistance is varied.

Voltage Resistance
volts ohms
30 1, 000
90 3, 000
150 9, 000
210 7, 000
230 7,667

4.5.5.4.4 Negative bias power supply. - The negative bias power supply
control shall be tested in the following manner.

(a) Connect high-impedance d. c¢. voltmeter between pins 3 and 6 of the

octal test socket with the positive voltmeter lead to pin 6.

(b) The meter shall read the voltage indicated below for the card in use

within the tolerance indicated below when test switch number 2

o PRIy WP . |
1S acilusdiled.

(c) Insert card number 166 and actuate test switch number 2. The d. c.

voltmeter shall read 150 volts + 3 percent.

{d) The actuated switches for card 166 shall be A-16; C-3, 16; F-8,

K-13, and L-8,
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4.5.5.4.5 Electron tube tests.,- Each of the electron tubes of
L.5.1.4 shall be tested as follows:

{a) With the equipment operating from the variable,
frequency power source with 115-volt, 60-c.p.s.
power input, test and record the readings of
each tube at each test.

(o) Adjust the variable frequency power source to
115 -volts, 48-c.p.s. Perform all tesis on each
tube. The readings shall not decrease by
more than 4 percent of the readings recorded
in step (a).

(¢} Adjust the variable frequency power source to
115 volts, 440-c.p.s. and perform the tests on
cach tube, The readings shall not increase
more than 10 percent from the readings recorded
in step (a).

Changes of readings in a direction opposite to that indicated in steps
{(b) and (c), respectively, shall not exceed 2 percent.

4,5,6 Entironmental inspection. - Environmental test shall be conducted
on each lot, except that the government inspector may at his discretion waive
all or part of this requirement when the manuvfaciurer has maintained a high
level of quality. These tests shall comprise such examinations and testing as
will prove satisfactory performance during or after severe environmental
conditions of immersion, shock, vibration, inclination, temperature, humidity
and salt spray.

4,5.6.1 Sampling plan. - From each lot which has passed the production
inspection, a random sample of units shall be selected and shall be sub]ected to
production control inspection.as specified in table IV.

Table IV - Sampling plan for environmental inspection

: Lot size {or : Sample size : Number of units non-conform- :
: monthly : : {ngin any environmental test. :
: production) : : Acceptance :  Rejection :
: : y number : number
. 1-100 : 1 : 0 : 1 :
: 100 < 300 : 2 : 0 : 1 :
: 301 - 500 : 4 : 1 : 2 :
: 501 or more : 8 : 2 : 3 :
70




MIL-T-23125A(SHIPS)

4,5.6.1.1 Rejection. - Each of the units selected in accordance with the

sampling plan shall be subjected to the environmental tests. The results of
each test shall be compared with the requirements of this specification. Any
deviations from this specification for any such tests shall be counted as a defect
and the unit shall be rejected. Rejected lots may be offered again for
inspection provided the cause of defect has been determined and corrected in all
units of the lot and the contractor has tested a random sample of reworked units

to determine their compliance.

4.5.8.2 Test equipment. - Test equipment for environmental testing shall
be selected in accordance with the requirements of this specification angd of
MIL-E-16400.

4.5,6.3 Specific environmental tests. - In addition to the satisfactory
operation tests specified hereinafter, the inspector may require performance of
any of the tests of 4.5.3, 4.5.4 or 4.5.b as part of the temperature, humidity,
shock, vibration and life tests described herein.

4.5,6,3.1 Satisfactory operation tests. - The check for satisfactory operation
during the course of environmental tests shall consist of the repetition of the tests
specified hereinafter when the equipment is operated in a controlled environment
P TN, M, Samrmiab sarzrman mamcnsmmabl e alim 1l lam blasemay ey h amaalad famad thwAanrh ArannantiAanc
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in the chamber and the equipment shall be energized. The calibration controls
located in the auxiliary compartment shall not be adjusted unless specified.

4.5.86.3.1.1 Calibration tests. - The test of table V shall be performed
prior to 4.5.6. 3. 2{d). Any necessary calibrations shall be made by the contractor.
Thereafter, the tests shall be performed without further adjustment except for
adjustments with cards, through 10, not to exceed once every four cycles.
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Table V - Temperature and humidity test limits

anage T Y ii DPawmra 11
J..\a-ll\d L J-\ﬂll\dc LL LrGAlIVT LLi
‘Test Tesler External Tester External Testex?_ bxternal]
card| indication| meter indication meter | indication meter | Remarks
1 | +1Div + 1 Div +1 Div Meter pa
+ 1 Div + 2 Div + 2 Div Meter mv
2 | No-Go No-Go No-Go S.T..Low
Sens.
3 |Go Go Go 3. T. Low
Qe
4 | No-Go No-Go No-Go S. TN Hi
Sens.
b | Go Go Ga S.T. Hi
Sens.
6 150+1Div 50+2 Div 50+2 Div Neg. Bias
7 |50+1Div |7.5VDC | 50+2Div| 7.5 + 50+2Div | 7.5+ Pos. Bias
+ 0.2V B 0.3V 0.3V
8 150+1 Div | 20VDC 90+2 Div | 20VDC | 50+2 Div 20VbC Main B plus
: + 0,4V + 0,8V + 0.8V Calibration
154 {5045 Div | ToVDC 50+6Div | IOVDC | 50+ 7 Div | IOVDC | Main B plus
+1.0V 1.2V 1.4V 10V
224 [50+1 Div | 260VDC 50+2 Div Z6QVDC 50+2 Div 260VDC | Main B plus
+ 5.8V +10.4V +10,4V | 2680V
24 |50+3Div |HVDC 50+3 Div | 5VDC 50+.3 Div 5VDC D. c. Fil.
. +0.4 + 0.4 - +0.4
52A | No-Go No-Go - | No-Go - Main B plus
overload
53A i Go Go Go Relay
231 |Go Go Go Meter over-
loadgo up
and down
92A |No-Go No-Go No-Go Meter over-
load No-Go,
down
9ZB |No-Go No-Go No-Go Meter over-
load No-Go
up
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4.5.6,3.1,2 Calibration cell tests. -

A

‘T
actuating test button number 2 and recording the panel meter reading.

B

.

{a) Install calibration cell in actual test socket.

(b) Insert test card mumber 1 in the programming switch.

(c) Actuate test button number and record the panel meter reading.

The reading obtained shall meet the limits specified in table V.

(d) Actuate test buttons number 2 and number 4 and record the panel
meter reading. The reading obtained shall meet the limits
specified in table V.

(¢) Remove test card number 1 and install test card number 2. The
short indicator shall indicate no shorts.

{f) Remove test card number 2 and install test card number 3. Cathode
to control grid short indication shall occur.

(g) Remove test card number 3 and install test card number 4. Actuate
the sensitive grid shorts switch in the auxiliary compartment. No
short indicators shall light.

(h) Remove test card number 4 and install test card number 5. Actuate
the sensitive grid shorts switch in the auxiliary compartment,
Control grid to suppressor grid short indicator shall light.

(1) Remove test card number 5 and the calibration cell.

O 1 2 TAalba e boambe A1l tralbm em wmmn crimarmAanto abkall Ra smada

fad
Vide do VLA US Wwold. = 0Ll VULILAYyS meaSuUTremenis ShaL ue mage b‘y’

@) Install test card number 6, actuate test button number 2. The reading
obtained shall be recorded dnd shall meet the limits specified in
table V.
(b) Remove test card number 6 and install test card number 7.
(c) Connect the d. ¢. voltmeter from pin number 3 to pin number 6 of
the octal socket with the positive meter lead to pin number 3. The
meter reading observed shall be disregarded. |
(d) Actuate test button number 2, the panel meter and the d. c. voltmeter |
readings obtained shall be recorded and shall meet the limits
specified in table V.
(e) Remove test card number 7 and install test card number. 8.
() With the voltmeter connected as in step (¢) actuate test button number
2, the panel meter and the d. c¢. voltmeter readings obtained shall
be recorded and shall meet the limits specified in table V.
(y) Remove test card number 8 and install test card number 154,

3




MIL-T-23125A(SHIPS)

(h) With the voltmeter connected as in step (c) actuate test button
number 2, the panel meter amd d. c. voltmeter reading obtained
shall be recorded and shall meet the limits specified in table V.

(i) Remove test card number 15A and install test card number 22A.

(j) With the voltmeter connected as in step (¢) actuate test button
number 2, the panel meter and d. c. voltmeter readings obtained
shall be recorded and shall meet the limits specified in table V.

(k) Remove test card number 22 and install test card number 24.

(1) With the voltmeter connected as in step (c) actuate test button
number 2, the panel meter and d. c¢. voltmeter readings obtained
shall be recorded and shall meet the limits specified in table V,

(m) Remove test card number 24 and disconnect thed, ¢. voltmeter,

4,5.6. 3. 1._4 Gm balance. - The balance of the Gm bridge circuitry shall

be adjusted in the following manner.

oo b U i | R e O T, -

\cl} I.Iibldll tentl © U uumuer U d.[lu d.(..LU.d.LE est DULLon ﬂLlIHUEL 6

() Adjust the low Lo balance control in the auxiliary compartment for
a zero indication on the panel meter.

(c) Remove test card number 9 and install test card 10.

{d) Actuate test button number 2 and adjust the high Ib balance control
in the auxiliary compartment for a zero indication on the panel
meter.

(e) Remove test card number 10.

4.5.6.3.1.5 Protection and meter protection test.-

74

(a) Install test card number 52A and actuate test button number 2. The
equipment pverload relay shall not operate.
(b) Remove test card number 52A and install test card number 53A.

\\.; Actuate test button number 2. The c\iuxpuu:ut. overload relay
shall operate,

(d) Removetest cardnumber 53A and restofe equipment operation.

(e) Install test card number 92-1.

(f) Actuate test button number 2. The meter pointer shall move beyond
full scale and the overload relay shall operate,

(d) Restore equipment operation.

(h) Actuate test buttons number 2 andnumber4 simultaneously. The
meter pointer shall move down-scale from zero and the overload
relay shall operate.
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(i) Remove test card number 92 and restore equipment operation.
j) Install test card number 92A.
(k) Actuate test buttons number 2 and number 4 simultaneously. The
meter pointer shall move down scale from zero and the overload relay
shall not operate.
(1) Remove test card number 92A and install test card number 92B,
(m) Actuate test button number 2. The meter pointer shall move beyond
full scale, and the overload relay shall not operate.

4.5.6.3.1.6 Electron tube tests, - The following tubes shall be subjected
to the short test, heater-cathode leakage test, and gas test as well as the tests
specified hereinafter. The readings shall be within the range specified in table Vi.

(a) Test 12AX7 tube for Gm and record reading.

(b) Test 6080 tube for Gm and record reading.

{¢} Test 12BY7A tube for Gm and record reading.
(d) Test 6203 tube for emission and record reading.

Table VI- Tube checks

Tube tests Range- 1 Range 11 Range TII
. Percent of Labora~ | Percent of Labora- | Percent of Labora-
tory standards tory standards tory standards
12AX7 (1) 5 7 10
12BYY (1) 5 7 10
6203 s 7 10
8080 (1) 5 7 10
= ——

4.5,.86.3.2 Temperature and humidity test. -

4.5.6.3.2.1 Non-operating tests. - The equipment shall be subjected to
the following temperature cycle and tests:

(@) Set up the equipment for test ina temperature controlled chamber
or room. Reduce chamber temperature in steps of 10°C each
30 minutes until -62°C is reached. Maintain -62°C + 3°C for at
least 24 hours.
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{b) Increase chamber temperature in steps of 10°C each 30 minutes
until +75°C is reached. Maintain +75°C + 3°C for at least 4 hours.
(¢} Reduce chamber temperature in steps of 10°C each 30 minutes
until 256°C is reached. Maintain 25°C + 3°C for at least 4 hours.
(d) Perform the tests of 4.5.6,3.1. The accuracies of temperature
and humidity (T&H) Range I shall apply.

4.5.6.3.2.2 Operating test. - The equipment shall be capable of normal
operation withoutalignment or adjustment of other than the operating controls
throughout the temperature cycle specified hereinafter.

AR B 29 91 ArAl n-‘v\n=S

Le We Uy wda L s L \JULIUL Ul-ll.l.l\d
humidity controlled chamber or room. Energize th
perature of 46°C,+5°C. and a relative humidity (R. H. ) of
Decrease the temperature to 25°C in 2 equal steps o
energize the equipment.

4.5.6.3.2.2.2 Cycling teats,- During the following tests the
relative humidity need not be controlled at temperatures below +5°C.

percent for 8 hours.
30 minutes each. De-

h

@) Maintain 25°C + 2°C and 25 percent + 5 percent RH for 4 hours.

{b) Perform the tests of 4.5.6.3.1. The limits of T&H Range 1 shall
apply.

{c) Decrease the temperature to 15°C. Maintain 16°C + 2°C and 25
percent + 5 percent RH for 4 hours.

(d) Perform the tests of 4.5.86.3.1. The limits of T&H Range I shall

annly
Sy

(e) Decrease the temperature to 0°C in two approximately equal steps
of 20 minutes each. Maintain 0°C + 2°C,

(f} Perform the tests of 4.5.6,3.1. The limits of T&H Range II shall
apply.

() Decrease the temperature to -28°C in three approximately equal
steps of 30 minutes each. Maintain -28°C + 2°C.

(h) Perform the tests of 4.5.6.3.1. The limits of T&H Range TI1
shall apply.

(i) Increase the temperature to +35°C in steps of approximately 10°C
each 30 minutes. Maintain 35°C + 2°C and 25 percent +5 percent

R. H. for 4hours.
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() Perform the tests of 4.5.6.3.1. The limits of T&H Range I shall
apply.

(k) Increase the temperature to +50°C in two equal steps of 20 minutes
each. Maintain 50°C + 2°C and 25 percent + 5 percent R for
4 hours.

(1} Perform the tests of 4.5.6.3.1. The limits of T&H Range 1I shall
apply.

{m) Increase the temperature to 65°C in two equal steps of 30 minutes
each. Maintain 656°C + 2°C and 25 percent + 5 percent RH for
4 hours.

{n) Perform the tests of 4.5.6.3.1. The limits of T&H Range TII shall

(0) Decrease the temperature to 25°C in steps of approximately 10°C
each 30 minutes.

(p) Repeat (b) through (o) for relative humidities of 50 percent, 75
percent, 90 percent and 95 percent. The limits shall be as
required therein except as shown below:

RH Temperature Accuracy of
T&H Range
90 percent 0°C to 50°C IT
Any -28°C to 0°C. I
95 percent Any Jans
(q) Repeat 4.5.6.3.2.2.12and 4.5.6.3.2.2.2 () and (d).
4.5.6.3.2.3 Examination. - The equipment shall be examined in detail to

detect evidence of physical degradation, such as corrosion of metal parts,
distortion of plastic parts, and insufficient lubrication of moving parts. When

it is nnﬂnqann to rnn!nna marts to n'hl-n%n satisfactory performance of the equin-
. Ay PULAVLLLIGULT WL LUT Ui T

ment the £a11ed rart or parts shall be analyzed to determine the cause of unsatis-
factory operation. The results of the analysis shall be reported with the results

of measurements of the equipment operating parameters. The unsatisfactory parts
or material shall be replaced by adequate substitutes.
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4.5.6.3.3 Vibrationtest.- The vibration test shall be performed as
follows:

78

@) Using suitable canvas straps, mount the equipment (installed in
its combination case but with the cover separately mounted) to
the vibration table with the major horizontal axis of the equip-
ment horizontal and parallel to the direction of vibration.

(o) Energize the equipment. After a 30 minute warm-up period, perform

the tests of 4.5. 6. 3. 1. During vibration, the equlpment shail
be measuring tube type 7N7.

(c) Determine the presence of resonances in the equipment under test
by vibrating at frequencies from 5 cps to 33 ¢ps at a table vibratory
amplitude (for example, one-half the total excursion) of O. 01040, 002
1nch The change in frequency shallbe made in discrete steps of

1 cps and maintained for about 15 seconds. Record frequencies at

which resonances occur.
(@) Repeat (c) with 5 minute steps.
(e} Perform the tests of 4.5.86.3.1.

() Vibrate the equipment for a total period of at least 2 hours, at the
resonant frequencies chosen by the test engineer. If no resonance was
observed, this test shall be performed at 33 cps. Theamplitudes

of vibration shall be in accordance with table I,

Table VII- Amplitudes of vibration
Frequency range Table amplitude plus or -
(cps) minus inch
Sto 15 0. 030 + 0. 006
16 to 25 ‘ .020 + . 004
26 to 33 L0160+ . 002
&=E=;7 e——

(g) Perform the tests of 4.5.6.3.1.

(h) Repeat (a) through {f} with the equipment mounted wit its major
horizontal axis parallel to the table and perpendicular to the

direction of vibration.
(i} Repeat (a) through (f) with the equipment mounted with its major
horizontal axis perpendicular to the table,




MIL-A-23125A(SHIPS)

(j) Acceptability will be contingent upon the ability of the equipment
to withstand tests specified above and the ability to perform its,
principal functions during and after vibration tests. Minor damage
or distortion will be permitted during test providing such damage
or distortion does not in any way impair the ability of the equipment
to perform its principal functions. Nonrepetitive failures of such
parts as vacuum tubes, condensers, and wiring, which can be
easily replaced or repaired are generally considered minor failures.
If minor failures occur the test shall be stopped, the repair made,
and the entire test in that plane repeated. If major failures occur,
the test shall be discontlnued and, after repair,the entire test shall
be repeated, unless otherwise specified by the bureau or agency
concerned. The manufacturer may, at his option, substitute an
entirely new equipment for retest. If this option is taken, it shall
be noted in the test report furnished as specified in 4. 5. 8. 3. 3. 1.

4.5.6.3.3.1 Test report.- The test report to be furnished the bureau or
agency concerned by the testing laboratory shall include detailed descriptions
of any damage or malfunctioning incurred and at what stage in the tests it
occurred. Photographs of physical damage shall be included. Recommendations
are desired as to what corrective measure, if any, should be taken. At the
discretion of the test engineer, it shall also include other pertinent information,
such as the overall dimensions of the equipment, its weight, approximate location
of the center of gravity, and a sketch or photograph of the methods used in mount-
ing it on the test machines. '

4.5.6.3.4 Shock test. - Except as specified herein, each equipment shall be
subjected to the shock tests specified in MIL-3-901. The following conditions
shall apply:

(a) The equipment shall be mounted with suitable canvas straps. The
cover shall be removed from the case and separately mounted to
the shock table. :

(b) The tests of 4. 5. 6. 3. 1 shall be performed before any blows and
after the 3 blows of each plane.

(c) During the blows, the equipment shall be measuring tube type
TN7.

(d} Three blows shall be applied parallel to each of the three
principal axes of the apparatus being tested., The three blows

~ in each horizontal direction shall be with heights of hammer
drop of 1 foot, 2 feet, and 3 fest, respectively, and the
three blows in the vertical direction shall bhe with heights
of 2 feet, 3 feet, and 4 feet, respectively.

4.5.6.3.5 Accelerated life tests.,- The equipment shall be subjected to
the following conditioning and tests:
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4. 5. 6. 3. 5. 1 Conditionmg- -

4,5.6.3.5.1.1 Normal operation. - The equipment shall first be set up in
a chamber in an ambient temperature of 25° + 5°C. with a relative humidity of
50 + 3 percent, and operated under nominal ‘conditions of line voltage and
frequency in accordance with 3.5.1. Following warm-up, the test of 4.5. 6. 3, 1
shall be performed. The results shall be recorded as reference data.

4,5.6.3.95.1.2 High temperature operation. - Chamber temperature shall be
inereased to 65° plus or minus 9°C. and not less than 80 percent relative
humidity., The equipment shall be operated under nominal supply voltage and

Fon £ 1A £
frequency, for a period of 2 hours. During the last 30 minutes the test of

4.5. 6. 3.1 shall be performed.

4,5.6.3.5.2 Test cycling. - Immediately following the high-temperature
conditioning the equipment shall be subjected to the following series of cycles
while operating in an ambient temperature of 65° + 5°C. and a relative humidity
of not less than 90 percent.

(a) Increase lnput voltage to 126. 5 volts and cperate in this con-
dition for 1 hour and 15 minutes.

(b) Decrease input voltage to 103. 5 volts and operate in this con-
dition for 1 hour.

(¢) Increase Input voltage to115volts,operate the equipment for 30
minutes in this condition and then remove power for 15 minutes.

MNMiywinea tha Inad 0 miingtas Aaf Anorablan vwarnaaot 4 R R 2 7
LUrig ule ast v Willdies Ul Upelatilild, 1€poatl 3. v. o L.

(d}) At the end of the 15-minute shut-down pericd energize the
equipment with 103. 5 volts and operate in this condition for
1 hour.

(e) Increase input voltages to 126. 5 volts and operate in this con-
dition for 1 hour and 15 minutes.

{f) Decrease input voltage to nominal and operate for 30 minutes
repeating 4. 5. 6. 3. 1. At the end of the 30 minute period shut
down the equipment for 15 minufes.

(@) Repeat (a) through (f) without interruption for a period of
200 hours.

4.5,6.3.5.3 Procedure in case of shut-down.- Should a single shut-down
for more than 1 hour or a total down time of ® hours during the 200 hours of -
continuous operation hpnnr-nqc:n-r-v the continuation of the test shall he for

SALA b Rt & Ny Wl Si LAV R RmTL oo ad LiAT i ealiadiafa At WA LA LR . Sea e &

200 hours from the time of resumptlon of the run.
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4,5.6.3. 5.4 Temperature measurement. - Temperature measuring instruments
shall be placed at critical points throughout the equipment, covering suspected
hot spots. Data shall be recorded at least once during each cycle, at the end of
the period of high voltage operation.

4.5.6.3.6 Drip-proof (enclosure) test for combination case, -

(a) Repeat 4.5.6.3. 1

(b) Mount the equipment de-energized in its combination case with
cover installed in such fashion as to permit tilting of its vertical
axis in any direction to the extent of 75 degrees to the horizontal.
The equipment so mounted shall be placed on the tilt table
directly below a hose with a l1-inch uniform diameter nozzle
installed not less than 3 feet above the top of the equipment. The
nozzle shall be fitted with a domestic type sprinkling faucet,

(c) The enclosure of the equipment shall be tested by subjecting it

" to a stream of water under a velocity head at the nozzle of 1 foot.

The nozzle shall be directed downward to the test position.

(d) During the test the unit shall be tilted in all directions and
subjected to the test in accordance with the following schedule:

(1) Stream directed untotop{with table horizontal) for 15
minutes. ,

(2) Stream directed for 5 minutes onto each completely
closed side containing controls, panels, cable antrances,
louvers and so forth (tilt the table so thatthe side being
sprayed is 75 degrees from the horizontal ).

(e) Return the equipment to the horizontal (tilt table horizontal)
and repeat 4. 5,6, 3.1. Remove the instrument from its combination
case. Any leakage accumulated In pockets in the bottom or in any
other part of the enclosure will constitute failure of this test.

4.5.86.3.7 Post environmental tests. - The. specific operating tests of 4.5.3.2
shall be repeated after all of the environmental tests of 4. 5. 6. 3. 2 through 4.5.6.3.6
being performed on a given unit have been performed. Any unit failing to conform
to the requirements of 4. 5. 3. 2 shall be counted as failing to pass to the environmental

test:and shall be rejected.
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4.5.6.3.8 Fungi test,~ If required by the inspector parts of the
equipment not completely in accordance with MIL-E-16400 shall be tested
in acrordance with MIL-T-945 to assure compliance with 3.8.1.2.

4.5.6.3.9 Salt spray test,- Parts of the equipment not in accordance
with MIL-E-16400 shall be subjected to a 100-hour saltspray test in
accordance with FED-STD-151 as specified in MIL-E-16400.

4.5.6,3.10 Radio interference and undesired radiation tests.-
Radio interference and undesired radiation tests for portable eguipment
shall be conducted in accordance with MIL-I-16910.

4.5.6.3.11 Weld test.- When required by the inspector, sample
pieces representative of production, and welded on the machines used
therefor, shall be tested to destruction to determine conformance with
MIL-E-16400.

5. PREPARATION FOR DELIVERY

5.1 _Domestic,shipment and earlf eguipment installation and storage
of onboard repair parts.-

5.1.1 Test set, AN/USM-118( ).-

5.1.1.1 Preservation and packaging.- Preservation and packaging shall
be sufficient to afford adequate protection against corrosion, deterioration
and physical damage during shipment from the supply source to the using
activity and until early installation and may conform to the supplier's
commercial practice when such meets these requirements.

5.1.1.2 Packing.- Packing shall be accomplished in a manner which
will insure acceptance by common carrier at the lowest rate and will
afford protection against physical or mechanical damage during direct
shipment from the supply source to the using activity for early installation
The shipping containers or method of packing shall conform to the Uniform
Freight Classification Rules and Regulations or other carrier regulations
as applicable to- the mode of transportation and may conform to the
supplier's commercial practice when such meets these requirements,

5.1.1.3 Marking.- Shipment marking information shall be provided
on interior packages and exterior shipping containers in accordance
with the contractor's commercial practice. The information shall include
momenclature, Federal stock number or manufacturer's part number, contract
or order number, contractor's name and destination..

5.1.2 Onboard repair parts,- Onboard repair parts shall be preserved
and packaged level A; packed level C and marked in accordance with MIL-E-17555.
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5.2 Domestic shipment and storage or overseas shipment.- The require-
ments and levels of preservation, packaging, packing, and marking for
shipment shall be as specified by the procuring activity {(see 6.1).

(5.2.1 The following provides various levels of protection during
domestic shipment and storage-or overseas shipment, which may be required
when procurement is made.

5.2.17.17 Preservation and packaging, packing, and marking.- and marklng Equipment
accessories, manuals, and repair parts shall be preserved and packaged level A
or C; packed level A or B and marked as specified (see 6.1) in accordance
with MIL-E-17555. Method II shall apply for level A packaging of equipment
except that Method IC5 shall apply where storage time will not exceed
6 months.)

6. NOTES

Ordering data.,- Procurement documents should spééify the

(a) Tizle, number and date of this specification,.
(o) Which, i® any programming card kit is required
(see 3.4.6.5).
(¢) TFluorescent filing if required (see 3.6.6.2).
(d) Preservation and packaging, packing, and marking instruc-

tions if other than as specified in 5.1(see 5.2).

.2 With respect to products requiring qualification, awards will be
y for such products as have, prior to the time set for opening of
bids, becn tested and approved for inclusion in Qualified Products
List QPL 23125, whthere or not such products have actually been so listed
by that date. The attention of the suppliers is called to this requirement,
and manufacturers are urged to arrange to have the products that they pro-
pose to offer to the Federal Government tested for qualification, in order
that they may be eligible to be awarded contracts or orders for the products
covered by this specification. The activity responsible for the qualified
products list is the Bureau of Ships, Department of the Navy,
Washington D.C, 20360, and information pertaining to qualification of
products may be obltained from that activity. Application for Wualification
%ests shall be made in accordance with "Provisions Governing Qualification”
see 6.3).

6.3 Copies of "Provisions Governing Qualification" may be obtained
upon application to Commanding Officer, Naval Supply Depot, 5801 Tabor
Avenue, Philadelphia, Pennsylvania 19120.

6., Change from previous issue.- The extent of changes (deletions,
additions, etc.) preclude the annotation of the individual changes from
the previous issue of this document.
Preparing activity: 83
Navy - Ships
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OCTAL PLUG |
STAL P 2,000 OKMS
7 WATT, 5% .
6 - b VAVAY,
1000 OHMS
7
10 OHM -é— WATT, 5%
2 WATT, 5% -
|
2 MEGOHM 5%
2- : —9
| MEGOHM 5%
3 NN\ —e
20 MEGOHM 5%
4 . —$
10 MEGOHM 5%
R
Sh 60 1Y

Figure 3 - Calibration cell.
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OCTAL
SOCKET

i . . ALL RESISTORS

2 . oNO CONNECTION
| MEGOHM L
Se— A 2
o 756,000 OHMS
AAAA

L60 MEGOHMS
Se AAA
6. .. .%40 MEGOHMS
L o A A
7 o———o NO CONNECTION

s

8 g o NO CONNEGCTION

Sh bos

Figure 4 - Short test sensitivity range adapter. |
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MIL-T-23125A(SHIPS)

. ‘ Appendix I

Tube Test cards: tube tester

Tube type Card Card function
0AZ l of 4 Instruction card
2 of 4 Leakage test
30f 4 Low current voltage test
4 of 4 High current voltage test
0A3 lof4 Instruction card
2 of 4 L.eakage test
30f 4 Low current voltage test
. 4 of 4 High current voltage test
0B2 1 of 4 Instruction card
2 of 4 Leakage test
30f4 Low current voltage test .
.4 of 4 High current voltage test
0B3 1l of 4 Instruction card
2 of4 Leakage test .
30f4 Low current voltage test
| . 4 0of 4 High current voltage tés?:
0C3 1l of 4 fnstruction card
2of 4 Leakage test
3of 4 Low current voltage test
4 of 4 High current voltage test ~
0D3 1 of 4 Instruction card .
2 of 4 Leakage test
3o0f4 Liow current voltage test
4 of 4 High current voltage test
183 1of1 Plate current test
IR5 1l of2 Grid No. 1 and No. 3 to plate
. Gm test
) 2 0f 2 Grid No. 1 to plate, grid No.
2 and No. 4 Gm test
1X2 lofl Plate current test
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Tube type Card Card function
122 1 ofl Half wave output current test
2A3 l1ofl Plate current test
3AS lof2 Gm test, Pins 5 and 6 used
2o0f2 Gm test, Pins 2 and 3 used
5R4 I ofl Full wave output current test
5T4 lofl Full wave output current test
5U4 lofl Full wave output current test
5Y3 lofl Full wave output current test
6ACT lofl Gm test
6AD4 1ofl Gm test
6AGS 1ofl Gm test -
6AGT lofl Gm test
6AHb 1 of ] Gm test
6AK6 lofl G test
6ANS5 l1ofl Gm test -
6ANS lof2 Pentode Gm test
2 of 2 Triode Gm test
6AS7 1ofl Dual triode Gm tests
6BAS 1ofl Gm test
6BAT 1 of2 Grid No. 3 to plate Gm test
2of 2 Grid No. 1 to plate, grid No., 2
: and No. 4 Gm test
6BG6 1 of 2 Gm test
_ 2 of 2 Knee plate current test
6BHO6 1ofl Gm test
6BL7A 1ofl Dual tricde Gm tests
6BQ6 1 of 2 Gm test .
2of2 Knee plate current test
6C4 1ofl Gm test
6Cé6 lofl Gm test
6CBé6 1ofl Cm test
6CL6 1ofl Gm test
6CQ8 1of2 Pentode Gm test
2of2 Triode Gm test
6D4 I of 3 Cathode current test
Z2ofi Plate-cathode voltage test
30f3 Piate current cut-off test
6D6 l1ofl Gm test
6ES5 I of2 Indicator :ye open test
2of2 Indicator eyc shut test
6Hé 1ofl Dual diode plate current tests
6J4 lof3 Gm test, pin 6 used
2of3 Gm test, pin 5 usea h
30f3 Gm test, pin 1 usea
6J5 1ofl Gm test
6J6 lofl Dual tricde Gm tests -
9
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Tube type Card Card function
637 1ofl Gm test
6L6 1ofl Gm test 7
6L.7 1of 2 Grid No. 1 to plate Gm test
2 of 2 Grid No. 3 to plate Gm test
6N7 1ofl Dual triode Gm tests
6SA7 1of2 Grid No. 3 to plate Gm test
2of 2 Grid No. ] to plate, grid No, 2
and No, 4 Gm test
6SG7 1o0fl Gm test
6SH7 1 o0fl Gm test
6577 1ofl Gm test
65K7 lofl Gm test
65L7 1ofl Dual triode Gm tests
6SN7 1 ofl Dual triode Gm tests
6sU7 1 of 2 Dual Triode Gm tests
Zof2 Dual tricde plate-cathode
voltage tests
6Us8 l1of 2 Pentode Gm test
2o0f2 Trigde Cm test
6V6 1 ofl Gm test
6X4 1 ofl Full wave output current test
6X5 1 of 1 Full wave output current test
6Y6 1 ofl Gm test
7F8 l1ofl Dual triode Gm tests
12A6 1 ofl Gim test
12AT7 1l ofl Dual triode Gm tests
12AU07 lofl Dual triode Gm tests
12AX7 lofl Dual triode Gm tests
12BH7T 1ofl Dual triode Gm tests
12BY7A 1ofl Gm test
125G7 1 ofl CGm test
125K7 lofl Gm test
25L6 1 ofl Gm test
2525 1ofl Dual diode half wave output
current tects
76 1ofl Gm test
807 1 ofl Gm test
5639 1ofl Gm test
5651 1 of 4 Instruction card
2of 4 Leakage test
3of4 Liow current voltage test
4 of 4 High current voltage test
5654/ 6AKSW 1 of 2 Gm test. Pin 7 used
2of2 Gm test. Pin 2 used
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Tube type Card Card function .
5663 1of 3 Plate current test
Zof3 Piate-cathode voltage test
3of3 Plate current cut-off test
5670 lofl ‘ Dual triode Gm tests
5686 1of3 Gm test
‘ 2of3 Flate current test
3o0f 3 Plate-cathode voltage test
5687 lof2 Dual triode Gm tests
2of2 Dual tricde plate current tests
5691 1ofl Dual triode Gm tests
5692 1ofl * Dual triode Gm tests
5693 lofl Gm test
5696 I'of 3 Cathode current test
Zof3 Plate-cathcde voltage test
30f 3 Plate current cut-off test
5702 l1ofl Gm test
5703 1 of 3 Gm test
"2of 3 Plate current test
303 Plate current cut-off test
5704 1 ofl Half wave output current test
5718 1 ofl Gm test
5719 1 of 3 Grm test
20f3 Plate current test
‘ 30f3 Plate current cut-off test
5725/6AS6W 1 o0f2 Grid No. | to plate Gm test
20f 2 Grid No. 3 to plate Gm test
5726/6ALSW - 1of 1 Dual diode plate current tests
5727/2D21W 1l of 3 Plate current test .
"20f3 Plate~-cathode voltage test
30f3 Plate current cut-off test
5744 1l of 2 Gm test |
2 of 2 Plate current cut-off test
5749/ 6BAOW 1 of 1 Gm test -
5750/ 6BE6W 1lof2 Grid No. 3 to plate Gm test
" 2of2 Grid Ne. 1 to plate, grid No. 2
and No. 4 Gm test
5751 1l ofl Dual triode Cm tests
5763 1 of 2 Gm test. Pir 9 used.
2of 2 Gm test, Pin 8 used
5784 1 of 2 Grid No. 1 to plate Gm test
Z2of 2 Grid No. 3 to plate Cm test
5814A l1ofl Dual triode Gm tests
5829 lofl Dual diode plate current tests
5840 lof 3 Gm test : :
2of 3 " Plate current test
3o0f3 Plate current cut-off test
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Tube type
5842

5847

5896
5902

5931
5932
5933
5963

5977
. 6005/6AQ5W
6021

6072

6080WA
6098/6AR6WA
6111

6112

6135

6146

6186/6AGSWA
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MIL-T-23125A(SHIPS)
Card function

Gm test. Pin 8 used,

Plate current test. Pin 7 used.
Plate current test., Pin 5 used.
Plate current cut-off test. Pin
4 used,

Gm test

Plate current test

Plate current cut-off test

Dual diode plate current tests
GCGm test

Plate current test

Plate current cut-off test

Full wave output current test
Gm test

Gm test

Dual tricde Gm tests

Dual triode plate current tests
Dual tricde plate current cut-off
tests

Cm test

Plate currernt cut-off test

Gm test. Pin 7 used.

Gm test. Pin 1l used.

Pual triode Gm tests

Dual triode plate current cut-off
fests

Dual triode Gm tests

Dual triode plate current cut-off
tests

Dual triode Gm tests )

Dual triode plate-cathode voltage
tests

Dual triode plate current cut-off
tests

Gm test

Dual triode Gm tests

Dual triode Gm tests

Gm test. Pin 5 used

Gm test. Pin 1 used

Grn test. Pin 1 used

Gm test, Pin 4 used
Gm test. Pin b used

Gm test
Plate current
Plate current cut-off test -
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Tube type Card Card function .
9001 lof 2 Gm test. Pin 7 used

2of 2 Gm test., Pin 2 used
9003 iof2 Gm test. Pin 7 used

2 of 2 Gm test. Pin 2 used
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Appendix II

Tube test cards: card kit

Unless otherwise required in the contract or order, the following tube
test cards shall be supplied in the card kit.

Tube type Card Card function
0A2 1of4 Instruction card
2of4 Leakage test
3of4 Low current voltage test
4 0of 4 High current veoltage test
0A3 1 of4 Instruction card
2of 4 Leakage test
3of4 Low current voltage test
4 of 4 High current voltage test
0A4 1of2 Instruction card
' 2 of 2 Cathode current test
B2 1of4 Instruction card
2 of 4 Leakage test
30f4 Low current voltage test
40f4 High current voltage test
0B3 lof4 Instruction card
2 of 4 Leakage test
30f4 Low current voltage test
40f4 High current voltage test
oCc2 1 of 4 Instruction card
2 of 4 Leakage test
30f4 Low current voltage test
4 0f 4 High current voltage test
0C3 1lof4 Instruction card
2 of 4 Leakage test
Jof4 Low current voltage test
4 0f 4 High current voltage test
0D3 lof4 Instruction card
2of4d Leakage test _
Jof4 Low current voltage test
4 of 4 High current voltage test
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Tube type Card . . Card function .
0G3/85A3 1 of3 Instruction card
2 of 3 Low current voltage test
30f3 High current voltage test
0Z4A/1003 1 ofl Full wave output current test.
1A3 l.of 2 Plate current pin 6 used
2of2 Plate current pin 2 used
1A5 1 ofl Gm test
1A7 lof2 Gr'i,d'no.. 1 and no. 4 to plateGmtest
2 of 2 Grid no. 1 to plate, Grid no. 1 and

no. 4 Gm test

1AB5 lofl Plate current test

1AD4 lofl Gm test

1AE4 : 1of2 Plate current test pin 1 used
2o0f2 Plate current test pin 5 used

1AF4 | lofl Plate current test

1AGS 1lof2 Pentode plate current test
2of2 Diode plate current test .

1AX2 Iofl Plate current test

1B3 lofl Plate current test

1C5 lofl Plate current test

1C21 lof2 Instruction card
2 of 2 Cathode current test

1D8 1of3 Pentode plate current test
2of 3 Triode plate current test
30f3 Diode plate current test

1G4 1o0fl Plate current test

1G6 1o0f1 Dual triode plate current test

1H4 lofl Plate current test
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Tube type
1H5 |

133
1K3
1L4
1L6

1LA4

1LAG

1LB4
1L.C5

1LCé

11.D5

1LE3 .
11L.H4
1L N5

1N5

- 1P5

105

1R4/1294

1ofl

1of 2
2 of 2

1of 2
2 of2

lofl

2 of 2
lofl
lofl
lofl

lofl

"1ofl

MIL~T-23125A (SHIPS}

Card function

Triode plate current test
Diode plate current test

Plate current test

Plate current test

Gm test

Grid no. 1 and no. 4to plate Gmtest
Grid no, 1to plate, grid no, 3 and
no. 5 Gm test

Gm test

Grid no. 1 and no. 4to plate Gmtest
Grid no. 1to plate, grid no. 3 and
no. 5 Gm test

Gm test

Gm test

Grid no, ! and no. 4to plate Gmtest
Grid no.1 to plate, Grid no. 3 and

no., 5 Gm test

Pentode plate current test
Diode plate current test

Plate current test

Triode plate current test
Diode plate current test

Gm test
Gm test
Gm test
Plate current test

Plate current test
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104

Tube type
1R5

154

185

1T4
1T5
1U4

1U5

1v

1vz
1Vs
1X2
1Z2
2ZA3

2A4

2A5
ZA6

2ATY

2AC15

[ oS ] b W N e —

[

of 1

of 2
of 2

of 1
of 1

of 1

Card function
Grid no, 1 andno. 3 to plate Gmtest
Grid no, 1 to plate, grid no, Z2and
no.4 Gm test

Gm test

Pentode plate current test
Diode plate current test

Gm test
Plate current test
Gm test

Pentode plate current test
Dicde plate current test

Half wave output current test
Plate current test

Plate current test

Plate current test

Half wave outpu.t current test
Plate current test

Plate current test

Plate to cathode voltage test
Plate current cutoif test

Gm test

Triode Gm test
Dual diode plate current test

Grid no. 1 and no. 4to plate Gm test
Grid no. 1 to plate, grid no. 3and
no. 5 Gm test

Plate current test




Tube type
2AS815
2B22

2C4

2caz

2C26A

2C43
2C46

2C50

2C51
2C52

2C53

—

Card

1ofl
lofl
of 3

of 3
of 3
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MIL-T-231254(SHIPS) -

Card function

Plate current test
Plate current test

FPlate current test
Plate to cathode voltage test
Plate current cutoff test

Instruction card
Gm test

Instruction card
Gm test
Plate to cathode voltage test

Gm test pin 3 and cap 1 used
Gm test pin 5 and cap 2 used

Instruction card
Gm test

Instruction card
Gm test

Instruction card
Gm fest

Instruction card
Gm test

Dual triode Gm test

Dual triode plate to cathode voltage
test

Dual tricde plate current cutoff test

Dual triode Gm test
Triode Gm test
Cathode current test
Triode Gm test
Cathode current test

Short test only
Cathode current test
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Tube type
2Dzl
2E22
2EZ24

2E25

2E26

ZE30
2E3
2E35

2G21

2X2A

3A4
3A5

3B2

3D6/1299

—
(=]
Ch

W -

WMo

[

of 1

of 2
of 2

of 1

Card function

Plate current test :
Plate to cathode voltage test
Plate current cutoff test

Pla.te‘ current test
Plate to cathode voltage test

Plate current test pin 6 used
Plate current test pin 4 used
Plate to cathode voltage test
Plate current test
Gm test pin 6 used
Gm test pin £ used
Plate to cathode voltage test
Plate current test
Plate current test

Plate current test

Pentode plate current test
Triode plate current test

Pla.te‘ current test

Gm test pin 6 used
Gm test pin 2 used

Gm test pins 5 and 6 used
Gm test pin 2 and 3 used

Plate current test

Plate current test
Screen current test

Dual tricde plate current test

Plate current test. Pins land
Plate current test. Pins 1 and

Plate current test
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Tube type

3DZ1A

3Q4
305
354
3V4
4BQTA

5A6
5ANS

5AQ5
5AZ4
5Rr4
5T4
5U4
5U8

5V4-

5X4
5Y3
5Y4
523

[ IR ]

[

of 2
of 1
of 1
of 1
of 1
of 1

of 2
of 2

of 2

of 2

of 1
of 1
of 1
of 1

MIL-T-23125A(SHIPS) -

Card function

Gm test
Plate current test

Gm test
Gm-test
Gm test
Gm test
Dual triode Gm test

Plate current test
Plate current cut off test

Pentode Gm test
Triode Gm test

Gm test

Full wave output current test
Full wave ocutput current test
Full wave output current test
Full wave output current test

Pentode Gm test
Triode Gm test

Half wave output current test
(Pin 6 used}
Half wave output current test
{Pin 4 used)

Full wave output current test

Full wave output current test

Full.wave output current test

Fuall wave cutput current test’
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Tube type Card Card function ’ .
5z4 lofl Full wave oufput current test
6A3 lofl Plate current test
bA6 1 ofl Dual triode Gm test
6A7 lof2 Grid no. 1 and no. 4toplate Gmtest
2of2 Grid no. 1to plate, grid no. 3 and

no. 5 Gm test

6AS8 lof2 Grid no. 4o plate Gm test
GCrid nd. 1 toplate, grid no. 3and
no. 5 Gm test

6AB4 1ofl Gm test
6ABT " lofl Gm test
6ACS | 1 ofd ~ Plate current test
6ACT 1lofl Gm test
6AD4 1of1 Gm test
6AD7 lof2 Pentoda Gm i{est
2of2 Triode Gm test
6AF4 1ofl Gm test .
6AF6 lof2 Eye open tast
2of 2 Eye shut test
6AGS lofl Gm test
6AGT 1 ofrl Gm test
6AH6 1ofl Gm test
6AJ5 lof2 Gm test pin 7 csec
: : 2o0f2 Gm test pin 2 cz:za
6AKS 1ofl Gm test
6 AK6 1of 1 | Gm test
6ALS 1ofl Dual diode plate current test
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Tube type

6AL7

6AM4

6ANS

6AQ5
6AQ6

6ARS
6ARb
6AS5
6AS6

6AS7
6ASS

6AT6

6AU4

lof2
2of2

lofl

lof2
2of2

lofl
lofl
lofl

lof2
Z2of2

lofl

2 of 2

lof2
2 o0f 2

lofl

MIL-T-231254(SHIPS)

Card. function

Indicator bright test
Indicator dim test

Gm test

Pentode Gm test
Diode plate current test

Gm test
Gm test

Dual diode plate current test
pin 5 and 3 used

Dual diode plate current test
pin 4 and 2 used

Pentode Gm test
Triode Gm test

Gm test

Triode Gm test
Dual diode plate current test

Gm test
Gm test
Gm test

Grid no. 1to plate Gm test
Grid no. ! and no. 3toplate Gmtest

Dual triode Gm test

Pentode Gm test
Diode plate current test

Triode Gm test
Dual diode plate current test

Half wave output current test
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Tube type Card : Card function
6AUS 1 0f2 Gm test
2of 2 Plate current knee test
6AUb 1o0fl G test
6AUB - 1 of2 Pentode Gm test
2 of 2 Triode Gm test
6AVS 1of2 Gm test
2of2 Plate current test
6AV6 1of2 Triode Gm test
- 2ofl Dual diode plate current test
6AX4 lofl Half wave output current test
6AX5 1ofl Full wave output current test
6B4 1 of! : Plate current test
6B7 P of 2 Pentode Gm test
2 of 2 Dual diode plate current test
6B8 . 1l of 2 Pentode Gm test
2 of 2 Dual diode plate current test
6BAS lofl Gm test
6BA7 lof2 Grid no. 3 to plate Gm test
2 of 2 Grid no. 1to plate grid no. 2
and no, 4 Gm test
6BC4 1ofl Gm test
6BCS5 1ofl Gm test
6BC7 1 of2 Diode plate current test
20f2 Dual diode plate current test
6BDb 1ofl Gm test
6BE6 1of2 Grid no, 3 to plate Gm test
2of 2 Grid no, 1to plate. grid no. 2

and no. 4 Gm test
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Tube type

6BF5
6BF6

6BFTW

Lorbh
(S P =L g

6BHb
6BJ6
6BJ7

6BK4

6BK7A

6BL7

6BN4
6BNb6

6BQS5/EL84

6BQ6

6BQTA

6BVE

N ==

[ WU

MIL-T-231254(SHIPS)
Card function

Gm test

Triode Gm Test
Dual diode plate current test

Dual triode Gm test

Sl WS

Plate current knee test
Gm test
Gm test

Plate current test
Dual diode nlate current test

Cathode current test
Dual triode Gm test
Dual triode Gm tes:
Gm test

Grid no. 1 to plate Gin test
Grid'no. 3 to plate Gm test -

Gm test

Gm test
Plate current knee test

Duatl triode Gm test

Triode Gm test
Dual diode plate current test

Full wave ouiput current test

Thaad
FE AN

t
Dua!l t:

Grid no. 1 to plate Gm test -
Grid no. 3 to plate Gm test
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Tube type

112

6BZ6
6C4

6D6

6DC6
6DEb6
6DKb6

Card

1 ofl

[ S O dut
o Q
L2 L)
(AN o~

- I
0 Q

oy Fh

- %)

ot
o]

Hy
—

W N
Q
Eh
(3]

Card function

Gm test

Gm test

Gm test
Plate current knee test

Dual triode Gm test
Gm test
est

I nn
AJiTl

Pentode Gm test
Triode Gm test

Pentode Gm test
Triode Gm test

Grid no. ! to plate Gm test
Grid no. 3 to plate Gm test

Gm test

Gm test

Cathode current test

Plate to cathode voltage test
Plate .ucrrent cut oif test
Gm test

Gm test

Gm test

Gm test



Tube type

6DQ5

6DQ6

6ES

6E6

6EZ8

6F5
6F6

6F7

6F8

6Gé

6Hb

6J4

IV o

[y S

of 1

of 1

MIL-T-23125A(SHIPS)
Card function

Gm test
Plate current knee test

Gm test
Plate current knee test

Indicator eye open test
Indicator eye shut test

Dual triode Gm test

Gm test
Dual triode Gm test

Gm test

Gm test

Duzl triode Gm test
Gm test

Dicde plate current test
Gm test pin & used

Gm test pin 5 used

Gm test pin 1 used

Gm test

Dual triode Gm test

Gm test

Pentode Gm test
Triode Gm test

Gm test

Gm test
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Tube type Card Card function .
‘ 6K7 lofl Gm test ,
| 6K8 - l of 2 Grid no. 3 to plate Gm test
| 2 of 2 Tricde Gm test )
| . .
6L5 lofl Gm test
6L6 . lofl Gm test
6L7 ! of 2 Grid no. ! to plate Gm test
2of2 Grid no. 3 to plate Gm test
6N4 1 of2 Gm test pins no. 7 and 6 used
2of2 Gm test pins no. 1 and 2 used
6N7 1ofl Dual triode Gm test
6P5 1 of 1 Gm test
607 : 1 of 2 Triode Gm test
2of2 Dual diode plaie current test
6R7 1 of 2 Triode G test
2of2 . Duazl diode plate current test
654 ‘ 1ofl . Gm test
687 ' 1ofl Gm test
6SAT | 1of2 Grid no. 3 to plate Gm test
2 of2 rid no. 1 to ptate, grid no. 2
and no. 4 Gm test
6SBT lof2 Grid no. 3 to plate Gm test
2of2 Grid no. 1 to plate, grid no. 2
and no.. 4 Gm test
65C7 o _ . lofl Duat triode Gm test
6sp7 1ofl Gm test
6SF5 " lofl Gm test
6SF7 lof2 Pentode Gm test
2of 2 Diode plate current test

114




. Tube type
65G7

65H7
6517
6SK7
6SL7
6SN7

65Q7
6SR7

6587
6ST7

68U7

. 6527

6T4
6T7

6T8

6U5

. 6U6
607

Card

of 1
of 1
ofnl
of 1
of 1

of 1

of 2

of 1

of 2
of 2

of 2
of 2

MIL-T-23125A(SHIPS)
Caxd function ..

Gm test
Gm test
Gm t’est
Gm test
Dual triode Gm test
Dual triode Gm test

Triode Gm test
Dual diode plate current test

Triode Gm test
Dual diode plate current test

Gm test

Triode Gm test
Dual diode plate current test

Dual triode Gm test
Dual triode plate to cathode
voltage test

Triode Gm test
Dual diode plate current test

Gm test

Triode Gm test
Dual diode plate current test

Triode Gm test
Diode plate current test
Dual diode plate current test

Indicator eye open test
Indicator eye closed test

Gm test

Gm test
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MIL-T-23125A(SHIPS)

Tube type Card Card function
6U8 lof2 Pentode Gm test
2of 2 Triode Gm test
6V3 lofl Half wave output current test
6v6 lofl Gm test
6w4 1ofl Half wave output current test
6X4 lofl Full wave output current test
6X5 1ofl Full wave output current test
6X8 lof2 Pentode Gm test
2of2 Tricde Gm test
6Y6 1ofl Gm test
6Y7 lofl Dual triode Gm test
624 1ofl Full wave output current test
6ZY5 lofl Full wave output current test
TA4 1ofl Gm test
TA5 1 of 1 Gm test
| 7A6 1ofl Dual diode plate current test
TAT lofl Gm test
TA8 ! of 2 Grid no. 4 to plate G test
2of 2 Grid no. 1 to plate, grid no. 3
and no. 5 Gm test
TAD7 1 ofil Gm test
TAG1? 1 of 1 Gm test
TAK7 lof3 . Gm test
2of3 Plate current cut off testgrid no, 1
30f3 Plate current cut off test gridno, 3

784 1 o0fl Gm test
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Tube type
7B5

7B6

187
7B8

7C4/1203A

7C5
7C6

TE7
TE7
7F8
7G7/1232

7G8

TH?
137

K7

S N

[

BN

N -

Cﬂé’-}‘-a 1254 (SHIPS)

unction

Gm test

Triode Gm test
Dual diode plate current test

Gm test

Grid no. 4 to plate Gm test
Grid no. 1 to plate, grid no, 3
and no. 5 Gm test

Piate current test

Gm test

Triode Gm test .
Dual diode pldate current test

Gm test

Gm test pins 5, 6, and 7 used
Gm test pins 1, 3, and 4 used

Triode Gm test
Dual diode plate current test

Pentode Gm test
Dual diode plate current test

Dual triode Gm test
Dual triode Gm test
Gm test

Gm test pins 3,5, 6, 7 used
Gm test pins 2346 used

Gm test

Heptode Gm test
Triode Gm test

Tricde Gm test
Dual diode plate current test

11



MIL-T-23125A(SHIPS)
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Tube type
TL7

TN7

07

7S7

v7
TW7

X7

7Y4
124
12A6

12A7

12A8

12AF6
12AH7
12AL5
12A05

12AT6

12ATY

of 2
of 2

of 1

of 1
of 1

of 2
of 2

of 1

Card function

Gm test

Dual Triode Gm test

Grid no. 3 to plate Gm test
Grid no. 1 to plate, grid no. 2

and no. 4 Gm test

Pentode Gm test
Triocde Gm test

Gm test
Gm test

Triode Gm test
Dual diode plate current test

Full wave output current test
Full wave output current test
Gm test

Gm test
Half wave output current test

Grid no, 4 to plate Gin test
Grid no. 1 to plate, grid no, 3
and no., 5 Gm test

Gm test

Dual triode Gm test

Dual diode plate current test
Gm test

Triode Gm test
Dual diode plate current test

Dual triode Gm test




Tube type

12AU6
12AU7

12AV6

12AV7
12AW6
12AX7
12AY7
12AZ7
12B4A
12BAb
12BDb

12BE6

12BF6

12ZBH7A
12BY7A
12BZ7

12C8

12D4
12H6

1235

1l ofl
lofl
1lofl
lofl
lofl
1ofl
lofil

1l of2
2o0f2

2of2
1ofl
1ofl
lofl

lof2
2of2

lofl
lofl

lofl

MIL-T-23125A(SHIPS)

Card function

CGm test
Dual tricde Gm test

Triode Gm test
Dual diode plate current test

Dual triode Gm test

Gm test

Dual triode Gm test

Dual triode Gm test

Dual triode Gm test

Gm test

Gm test

Cm test

Grid no. 3 to plate Gm test
Grid no. 1 tc plate, grid no, 2
and no. 4 Gm cest

Triode Gm test
Dual diode plate current test

Dual triode Gm test
Gm test
Dual triode Gm test

Pentode G test
Dual diode plate currcnt test

Half wave cutput current test
Duai diode plate current test

Gm test
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MIL-T-231254(SHIPS)
Tube type

120

1277
12K7

12K8

1218
12Q7

125A7

125C7
125F5

12SF7

125G7
125H7
12537
125K7
12517
125N7

12507

128R7

Card

lofl

1 ofl

1 ofl

1 of 1

1 of 1

lofl

lofl

Card function

Gm test
Grn test

Grid no. 3 to plate Gm test
Triode Gm test

Gm test pins 1, 2, 5, and 8 used
Grn test pins 2, 3, 4, and 5 used

Triode Gm test
Dual diode plate current test

Y

C=id no. 3 to plate Gin test
Grid no. } to plate, grid no, 2
znd no. % Gm test

Dual triode Gm test

Gm test

Pentrode Gm test
Diode plate current test

Gm test
Gm test
Gm test
Gm test
Dual triode Gm test
Dual triode Gm test

Triode Gmn test
Dual diode plate current test

Triode Gm test
Dual diode plate current test




~ = ———

Tube type
125w7

125X7

125Y7

14A7

14AF7

—
"-N
(o]
o

14C5
14C7

14E6

14F7
14RH7

1477

1407

14R7

1487

14W7

.15

19T8

o

£ 1=

N [N ] e

WS B

ot

W IN -

of 2

MIL-T-231254(SKIPS)

Card function

Triode Gm test
Dual diocda plate current test

Dual tricde Gm test

Grid no. 2 tc plate Gm test
Grid no. 1 to plate, Grid no. 2
and no. 4 Gm test

Gm test

Dual triode Gm test

Triode G test
Pual diode plate current test

Dual triode Gm test
Gm test

Pentode Gm test
Triode Gm test

Grid no. 3 to plate Gm test
Grid no, 1 to plate, grid no. 2
and no. 4 Gm test

Pentode Gm test
Dual diode plate current test

Pentode Gm test
T=riode Gm test

Gm test
Gm test

Triode Gm test
Diode plate current test

- -

Dual diode plate current test
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122

ube type

198

24 A

2547
25806

25L6
25Z5
2526
26

2646

Z6A7
26Cé

26D6

26Eb6
26Z5W
27

28D7

30
32

3217

[ -

& =

of 1

of 1l

of 1

of 2
of 2

of 1

of 1

of 1

of 1

of 2
of 2

Card function

Pentodse Gm test
Triode Gm test

Gm test

Pentode Gm test
Half wave output current test

Gm test
Plate current knee test

Gm test
Dual half wave output current test
Dual half wave output current test
Gm test
Gm test

Gm test pins 1, 2, 5 and 8 used
Gm test pins 2, 3, 4 and 5 used

Triode Gm test
Dual diode plate current test

Grid no. 3 to plate Gm test

Grid no. 1 to plate, grid no. 2 and
no. 4 Grn test

Gm test

Dual hzalf wave output current test

Gm test

Gm test pins 3, 5, 6 and 7 used
G test pins 2, 3, 4 and 6 used

Plate current test
Plate current test

Gm test
Half wave output current test



Tube type

35
35AS5
35B5
35C5
35w4
35Y4

3523

w0
W
N
13

w
wn
N
wn

37
38
39/44

41

43
45
45273

46
47
50A5
50B5

Card

1

of 1
of 1
of 1
of 1
of 1

of 1

of 1
of 1
of 1
of 1
of 1
of 1
of 1

of 1

Q
wry
[3¥]

of 1
of 1
of 1
of 1

MIL-T-23125A(SHIPS)
Card function

Gm test
Gm test
Gm test
Gm test:
Haif wave output current test
Half wave output current test
Half wave output current test
Ealf wave output current test
Half wave outpu® current test
Gm test
Gm test
Gm test
Gm test
Gm test
Gm test
Gm test

Gm. test

Half wave output current test pin 6

used

TTe 1L cem e N . T 1T Ty o e o —
Half wave output current test pin 2
used

Plate current test
Gm test
Gm test

Gm test
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MIL.T-231254(SHIPS)
Tube type

50C5

50L6

50Y6

53

56

57

58

59

70L7

T1A

15

76
77
78
79
80
51
B2
83
83v
85

89

124

1ofl

1of2
Z2of2

l1ofl

Card function

G test

Gm test

Cval hall wave output current test
Dual tricde Gm test

Qm test

Gm test

GQm test

Cm test

Gm test
Half wave output current test

Plate current test

Triode Gm test
Dual diode plate current test

Gm test

Gm test

Gm test

Duzl triode Gm cast

Fuli wave ocutput current test
Half wave output current test
Full wave output current test
Full wave output current test
Full wave output current test

Triode Gm test
Dual diode plate current test

Gm test




Tube type

117L7

117M7

117N7

117P7

1631
1633
1635

W NV W = [N N~

—

of 4

MIL-T-231254 (SHIPS)

Card function

Gm test
Half wave output current test

Gm test
Half wave output current test

Gm test
Short test only

TP 3L o oo P,
Malkll wadave Oulpul cucrrei

G test

Short test only

Half wave output current test
Half wave output current test
Half wave output currert test
Dual half wave output current test
Gm test

G test

Gm test

Gm test

Gm test

Gm test

Plate current test
Plate to cathode voltage test

Gm test
Gm test

Indicator eye open
Indicator eye shut

Gm test
Dual triode Gm tes:
Gm test pin 5 and 6 used

Plate to cathode voltage pin 5 and 6
used
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MIL-T-231254 (SHIPS)

Tube type

1635 {Con't.)

1641

1851

2050

2051

5642

5643

5644

5647

Card

3o0f4
4 of 4

-
o]
e, Fh
[FA I PR

W N
Q
L]
W W

N -
Q
=N
(Y]

lofl
lof3

2of3

30f3

lofl

W b
]
=N

W
000

Card function

Gm test pin 3 and 4 used
Plate to cathode voltagepin 3 and 4

. |
usea

Half wave output current test Cap !
used
Half wave output current test cap 2
used

Gm test

Plate current test
Plate'to cathode voltage test
Plate current cutoif test

Plate current test
Plate to cathode voltage test
Plate current cutoff test

Gm test

Grid no. 1 to plate Gm test
Grid no. 3 to plate Gm test

Gm test

Half wave output current test pin 8
used
Half wave output current test pin 4

ngad
L l- ¢

Half wave output current test
Plate current test

Plate current test
Plate to cathode voltage test
Plate current cutoff test

Instruction card

Leakage test

Low current voltage test
High current voltage test

Instruction card
Half wave output current test




Tube type

5651

5654
5656

5663

5670
5672
5676
5677
5678

5686

5687

5691
5692
5693
5696

5702
5703

5704

B N e
[o e ]

W N -
[s]
)
W

O
)
H
0.

o0
Fh b e Fh

N
o 0
h

BN —
0 0
A

ot
o

h
—

Wb
o]
ey
w

of 3

of 2
of 2

™ o—

lofl
1 ofl
1 ofl
2of 3
30f 3

1ofl

l1of3

2o0f3
30f 3

lofl

LU ST VR S AN

MIL-T-23125A(SHIPS)

Card function
Instruction card

Leakage test

Low current voltage test
High current voltage test

Gm test pin 7 used
Gm test pin 2 used

Gm test pins 2 and 8 used
Gm test pins 7 and 3 used

Plate current test

Plate to cathode voltage
Plate current cutoff test
Dual tricde Gm test

Gm test

Gm test

Plate current test

Gm test

Gm test

Plate current test

Plate to cathode voltage test

Dual triode Gm test
Dual triode plate current test

Dual triode Gm test

Dual triode Gm test

Gm test

Cathode current test

Plate to cathode voltage test
Plate current cutoff test
Gm test

Gm test

Plate current test

Plate current cutoff test

Half wave output current test
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MIL-T-231254(SHIPS)

Tube type

5718

5719

5725

5726

572

7

5744

574
575

[+
=]
18]

576

578

578

578

579

(5]
&
P
B

Ul
oo
[
[¥a]

128

9
0

3

3

4

7

8

Card

G N =

—

I - oW Do N I By = e B e [N ]

B B

[

of 1

of 4

of 1

Card function
Gm test

Gm test
Plate current test
Plate current cutoff test

Grid no. 1 to plate Gm test
Grid no. 3 to plate G test

Dual diode plate current test
Plate current test

Plate to cathode voltage test
Plate current cutoff test

Gm test

Plate current cutoff test

Gm test

Grid no. 3 to plate Gm test
Grid no. 1 to plate, grid no. 2 and 4
Gm test

Duali triode Gm test

Gm test pin 9 used
Gm test pin 8 used

Instruction card

Leakage test

Low current voltage test
High current voltage test

Grid no. 1 to plate Gm test
Grid no. 3 to plate Gm test

Instruction card

Leakage test

Low current voltage test
High current voltage test
Dual triode Gm test

Dual tricde Gm test

Dual diode plate current test




Tube type

5838
5839
5840

5844

5847

5852
5854
5875
5879
5881
5886

5896
5899

5902

5903
5904

W O [ ) W 2 D e

=

[FV

W B e

0000
o Fhy Fh b
Lo

000
h b Hn
W W Ww

Q0
hiy W e
W W

Q

0
[N
—

of 1
of 1
of 1

of 1

MIL-T-231254 (SHIPS)

Card function

Full wave output current test
Full wave output current test

Gm test
Plate current test
Plate current cutoff test
....... pin 8 usged
Plate current test pin 7 used
Plate current test pin 5 used
Plate current cutoff test pin 4 used

Dual triode Gm test
Dual triode plate current test
Dual triode plate current cutoff test

Gm test

Plate current test
re

Dlata ~rsm
riavc Lul

Full wave ocutput current test
Plate current test

Plate current test

Gm test

Gm test

Short test only
Plate current test

Dual diode plate current test
Gm test

Plate current test

Gm cutoff test

Gm test

Plate current test
Plate current cutoff test

Dual diode plate current test

Gm test
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MIL-T-23125A(SHIPS)

Tube type Card Card function .
5905 o Gm test

Plate current test
Plate current cutoff test

el fmd L Al =

0

W IV e
o

P Py

W W

5906 L of 3 Gm test
2of3 Plate current test
30f3 Plate current cutoff test
5915 l of 4 Gm test
2of 4 Plate current test
"3 of4 Plate current cutoff test
4 of 4 Plate current cutoff test
5930 lofl Plate current test
5931 T 1ofl Full wave output current test
5932 lofl Gm test
5933 _ "1 of )\’ Gm test
5963 1of3 Dual triode Gm test
20of3 Dual triode plate current test
30f3 Dual triode plate current cuteff test
5964 1of3 Dual triode Gm test
2of 3 Dual triode plate current test
30f3 Dual triodeplate current cutoff test
5965 1of3 Dual triode Gm test
2of3 ' Dual triode plate current test
30f3 Dual triode plate current cutoff test
5977 1l of 2 Gm test
2 of 2 Plate current cutoff test
5987 Vof 3 Gm test pin 8 used
2of 3 Gm test pin 4 used
30f 3 Plate current test pin 2 used
5992 lof2 Gm test
2of2 Plate current test
5993 1lof] Full wave cutput current test
6004 t 1 of2 Half wave output current test
cap 1 used
" " 2of 2 Half wave output current test

cap 2 used
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Tube type

6005

6021

X6030

6051

6072

6073
6074
6080

6082

6088
6094

6098
6110
6111
6ll2

6135

6146

N

w e

MIL-T-23125A(SHIPS)

Card fu.m':tion

Gm test pin 7 used
Gm test pin 1 used

Dual triode Gm test
Dual triode plate current cutoff test

Qutput current test pin 5 used
Cutput current test pin 4 used

Gm test

Dual triode Gm test
Dual triode Gm test

Instruction card

Instruction card

Dual triode Gm test

Dual triode plate to cathode voltage
test .

Dual triode plate current cutoff test
Dual triode Gm test

Dual triode plate to cathode

voltage test

Dual tricde plate current cutoff test
Plate current test

Gm test pins 9, 6 and 7 used
Gm test pins 4, 1 and 2 used

Gm test

Dual dicde p.la,te current test
Dual triode Gm test

Dual triode Gm test

Gm test pin 5 used
Gm test pin 1 used

GOm test pin 1 used
Gm test pin 4 used
Gm test pin 6 used
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MIL-T-231254 (SHIPS)

Tube type
6147
6159

6184
6186

6188

6189

6197

6203
6205

6206

6211

6216
6247
6265

6286

132

Card

lofl

w0
Q
ey
(71 )

W b

00

Py Sy, PN
[FURVLR T ) O3 WA [

W W -
298

Py

W -
000 [}
PR Fa P
Wi -

=]

W N -
00
[N

W o
000
oy My

N o—
Q 0 0
P=ar=y
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™ ™ N Lol o) W iw W LV RV RV

| S B
Q0
b bn

—
=]

hy
[

Card function

Plate current test

Gm test pin 1 used
Gm test pin 4 used
Gm test pin 6 used

Dual diode plate current test

Gm test
Plate current test
Plate current cutoff test

Dual triode Gm test
Dual triode Plate current cutoff test

Dual triode Gm test
Dual triode plate current test
Dual triode plate current cutoff test

Gm test
Plate current test
Plate current cutoff test

Full wave output current test

Gm test
Plate current test
Plate current cutoff test

Gm test
Plate current test
Gm cutoff test

Dual triode Gm test
Dual triode plate current test
Dual triode plate current cutoff test

Gm test
Plate current test

Gm test
Plate current test

Gm test
Plate current cutoff test

Plate current test




Tube type

6293

6308

o~
[
un
=)

6360

6384
6386

o~
Lo
0
-1

o~
-3
it
N

6418

6463

6485
6526

6533

6540
6550
6626

Lo D e W] W N - B [PV o B

(=]

W I

MIL-T-23125A(SHIPS)
Card function

Gm test
Plate current test
Plate current cutoif test

Instruction card

Leakage test

Low current voltage test
High current voltage test

Dual triode Gm test

Dual triode plate current test
Dual triode plate current cutoff test

Gm test pins 1, 2, 6 and 7 used
Gm test pins 2, 3, 7 and 8 used

Gm test

Dual triode Gm test

Dual triode Gm test
Dual tricode plate current test
Dual triode plate current cutoff test

Short test only
Plate and grid no. 2 current test

Dual triode Gm test
Dual triode plate current test

Dual triode piaie current cutoffl test
Gm test

Gm test

G test pins 2 and 8 used

Gm test pins 4 and 3 used

Plate current test pins 1 and 3 used
Gm test

Gm test

Instruction card
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MIL-T-231254(SHIPS)
Tube type
6627
6677

6688/ E180F

6829

6832

6900

6922/E88CC
6947
6948

6977

7025

7044

134
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Card function

Instruction card

Gm test pins 9 and 8 used
Gm test pins 2 and 3 used

Gm test
Plate current test

Buaal full wave ou tput curren t
Gm test

Plate curreunt test

Plate current cutoff test

Dual triode Gm test
Dual triode plate current test
Dual triode plate current cutoff test

Dual triode Gm test
Duat triode piate current test
Dual triode plate current cutoff test

Dual tricde Gm test
Dual triode plate current test

Dual triode G test
Dual triode plate current test
Dual triode plate current cutoff test

Dual triode Gm test
Dual triode Gm test

Plate current test phosphor glows
Plate current cutoff test phosphor

does not glow

Dual triode Gm test

Dual triode Gm test
Dual triode plate current test
Dual triode plate current cutoff test

Instruction card
Gm test




. Tube type

8013A

9001

9002

3003

9006

3gl42

ECC82

Card

lofl

—
¢

>3
G

l of 2

2 of 2

lofl

lofl

MIL-T-23125A(SHIPS)
Card function

Plate current test

Gm test pin 7 used
Gm test pin 2 used

Gm test pins 5 and 7 used
Gm test pins 1 and 2 used

Gm test pin 7. used
Gm test pin 2 used

Halfwave output current test
pins 5 ahd 7 used
Halfwave output current test’
pins 1 and 2 used

Plate current test

Dual triode Gm test
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APPENDIX 111 MIL-T-231254(SHIPS)
ELECTRON TUBE TEST CARDS

CARD KIT
Tube Type Card Card Function

0O1A lofl Flate Current Test
OA2 tof 4 Instruction Card

20f 4 Leakage Test

Jof4 Low Curreunt Voltage Test

4of 4 High Current Voltage Test
OA3 1of 4 Instructicn Card

20f 4 Leakage Test

Jof 4 Low Current Voltage Test

4 of 4 High Current Voltage Test
OA4 lof2 Instruction Card

2of 2 Cathode Current Test
0B2 lof 4 Instruction Card

20f 4 Leakage Test

3of 4 Low Current Voltage Test

4 of 4 High Current Voltage Test
0B3 lof 4 Instruction Card

20of 4 Leakage Test

Jof 4 Low Curreut Voltage Test

4o0f 4 High Current Voltage Test
0oC2 1of 4 Instruction Card

20f 4 Leakage Test

Jof4 Low Current Voltage Test

40f 4 High Current Voltage Test
0C3 lof 4 Instruction Card

20f 4 Leakage Test

Jof 4 Low Current Voltage Test

4014 High Current Voltage Test
0D3 1of 4 Instruction Card

20f 4 Leakage Test

3of 4 Low Current Voltage Test

40of 4 High Current Voltage Test
OE3/85Al lof3 Imatruction Card

20f3 Low Curreat Voltage Test

30f3 High Current Voltage Test
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MIL-T-231254 (SHIPS)

Tube Type
OG3/85A2

0Z4
OZ4A/ 1003

1A3

1A4
1AS

1A7

LABS

1AB6,/ DK96

1AH4

1AHS/ DAF9%

1AJ4/ DF 9%

138

lofl

1of 2
2of 2

1ofl

1ofl

B b=
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Card Function

Instruction Card
Low Current Voltage Test
High Current Voltage Test

Dual Diode Plate Current Test
Full Wave Qutput Current Test

Plate Current Pin 6 used
Plate Current Pin 2 used

Plate Current Test

Gm Test

Grid No. 1 and No. 4 to plate Gm Test

Grid No, 1 to plate, Grid No, 1 and
No. 4 Gm Test

Plate Current Test

Grid No. 2 and Plate Current Test
Grid No, 4 and Plate Current Test

Gm Test

Plate Current Test

Pentode Plate Current Test
Diode Plate Current Test

Gm Test

Pentode Plate Current Test
Diode Plate Current Test

Plate Current Test



1C5
1C21

1DNS

1G3
1G4
1G6
1H2
1H4

1H5

13
1K3
1L4

1L6

lofl
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lofl
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