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MILITARY SPECIFICATION

ELECTRON TUBES AND CRYSTAL RECTIFIERS

This specification has been approved by the Department of Defense and is man-
datory for use by the Departments of the Army, the Navy, and the Air Force.

1. SCOPE

1.1 Scope. This specification covers elec-
tron tubes and crystal rectifiers for use in the
equipment of the Armed Services. For the pur-
pose of this specification, the term “tube(s)”
shall be construed to include electron tubes and
crystal rectifiers.

1.2 Classification. This specification covers
general classes of tubes such as:

ATR tubes
Beam-switching tubes
Cathode-ray tubes
Cold cathode discharge tubes
Counter tubes
Crystal rectifiers
Electrometer tubes
Gas-filled rectifiers
Glow tubes
High-vacuum rectifiers
Iconoscopes
Klystrons
Magnetrons

Noise generator tubes
Pencil tubes
Phototubes

Planar tubes

Pre-TR tubes

Pulse modulators
Radiac tubes
Receiving tubes
Reference cavities

A,,.un’
e MILITARY

Spark-gap modulators
Thyratrons
Transmitting tubes
TR tubes

Traveling wave tubes
Tuning-eye tubes
Voltage regulator tubes

The class into which each tube falls is indicated
on the tube specification sheet. (See 8.9.)
2. APPLICABLE DOCUMENTS

2.1 The following specifications, standards,
specification sheets, drawings, and publica-
tions, of the issue in effect on date of invita-
tion for bids, form a part of this specification :
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STANDARDS PUBLICATIONS

e M-ELITQE‘Q; 13 NAVY DEPARTMENT

MiLn%S}B—l% )nj?l?ﬁng Procedures NAVSHIPS 900,152 — Manufacturers’
Tables{ ection by Attributes. Designating Symbols.

Antts MIL-STD-200 — Miitary—Standard—for m(/C;I‘)_i;s of specifications, staﬁgards, drawin,

i Electron Tubes ;pmt Stmiondulor Deaan  disds, | publications regquired by contractors in_connection
P | with specific” procure functions should be ob- |
MIL-STD-202 — Test Methods for Elec- £/ tained-from the procuring agency or as directed/

tronic and Electrical Component Parts. ! by~the contracting officer)—
= pmable (e “TUC cf( .

DRAWINGS 2.2 Other publications. The following docu-
ments form a part of this specification.

ARMED SERVICES ELECTRO-STANDARDS

AGENCY AMERICAN STANDARDS ASSOCIATION
123-JAN — Bump Test Equipment ASA C16.5-1954 — Volume Measure-
Assembly and Details. ments of Electrical Speech and Pro-
am Waves.
180-JAN — High Impact (Fly- ‘ﬂ\{s gt ) _
weight) Shock Machine for Electronic (Application for copies should be addregsed to
D B V\ thg_‘ merican Standards Association, Inc., ‘Zﬂ East
evices. Pifth Street, New York %7, N. Y.) or ¢
182-JAN — Hum & Microphonics iy & SEatidt inditide 2 Pack Steat Aonton w1,
Te;st Set »  ELECTRONIC INDUSTRIES ASSOCIATION
) NATIONAL ELECTRICAL
184-TAN — End-Grip Retainer for MANUFACTURERS’ ASSOCIATION
Impact Testing of Miniature and Sub- JO-G2-2 — Dimensional Charac-

miniature Electron Tubes. teristics of Electron Tubes.

19;%& Set — Noise and Microphon- JO-G3-1 — Electron Tube Bases,
) Caps, and Terminals.
195-JAN — Converter Test Oscil- .
lator Assembly and Schematic Diagram. Joa-t—rfi&'i?erminals_ Registered Bases, Caps,
200-JAN — Deflection Cone for
Miniature Tube Base Strain Test. Jo'i‘-l?bsgllhses — Gauges for Electron
216-JAN — Tube Clamps and i .
. (Application for copies should be addressed to
Adapter Rings (for Impact Tests). the Electronic Industries Association, 11 West 42nd
217-JAN — Capacitance Adapter Street, New York 36, N. Y.)
for Subminiature Flat P Tubes).
(for ¢ ress Tubes) 3. REQUIREMENTS
245-JAN — Holder for Glass Strain
Testing of Miniature and Subminiature \é 3.1 Qualification. Tubes furnished under
Tubes. f«" |this specification shall be a product which has
248-JAN — Cathode Interface Re- Q\ gassed the qualification tests specified in sec-
sistance Electron Tube Test Circuit. tion 4. (See 6.2.)
249-JAN — Missing RF Pulse

3.2 Definitions. The definitions of terms
used in this specification and on the tube spe-
262-JAN — Electron Tube Bulb cification sheets are, in general, those used

Temperature Oven. by the electronic and electrical industries.

Detector Schematic Diagram.



3.2.1 Background counts. Background
counts are counts caused by radiation coming
from sources other than measured.

w5 1\

3.2.2 Count (in a radiation counter). A
count in a radiation counter is a single re-
sponse of the counting system. (See also
3.2.33.)

3.2.3 Counting-rate-versus-voltage charac-
teristic. The counting-rate-versus-voltage
characteristic is a graph of the counting rate
as a function of applied voltage for a given
constant average intensity of radiation.

3.2.4 Dead time. Dead time is the time
from the start of a counted pulse until an
observable succeeding pulse can occur (See

graph 1.)
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|
1
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!

GRAPH 1. Graphical representation of termas.

3.2.5 Defect. A defect is any deviation of
the unit of product from requirements of this
specification, drawings, purchase descriptions,
and any changes thereto in the contract or
order.

3.2.5.1 Major defect. A major defect is a
defect which could result in failure, or ma-
terially reduce the usability of the tube for
its intended purpose.
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3.2.5.2 Minor defect. A minor defect is one
which does not materially reduce the usability
of the tube for its intended purpose, or is a
departure from established standards having
no significant bearing on the effective use or
operation of the tube.

3.2.5.3 Control defect. A control defect is
a defect which constitutes deviation from good
workmanship or applicable specifications, but
which has no effect on the functioning, assem-
bly, maintenance, and life of the unit in ser-
vice.

3.2.6 Defective. A defective is a tube hav.
ing one or more defects.

3.2.7 Efficiency (of a radiation counter
tube). The efficiency of a radiation counter
tube is the probability that a tube count will
take place with a specified particle or quan-
tum incident in a specified manner.

3.2.8 Electron tube. An electron tube is a
device consisting of an evacuated enclosure
containing a number of electrodes between
two or more of which conduction of electricity
may take place through the vacuum or con-
tained gas.

3.2.9 Gas amplification (of a radiation
counter tube). The gas amplification of a
radiation counter tube is the ratio of the
charge collected to the charge liberated by
the initial ionizing event.

3.2.10 Geiger-Mueller region (of a radia-
tion counter tube). The Geiger-Mueller region
of a radiation counter tube is the range of
applied voltage in which the charge collected
per isolated tube count is independent of the
charge liberated by the initial ionizing event.

3.2.11 Geiger-Mueller threshold. The Geiger-
Mueller threshold is the lowest applied voltage
at which the charge collected per isolated tube
count is substantially independent of the
nature of the initial ionizing event. (See
graph 2.)
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COUNTING -RATE = C

V= THRESHOLD
VOLTAGE—V

GRAPH 2. Counting-rate-voltage characteristic.

3.2.12 Initial iomizing event. The initial
ionizing event is an ionizing event that ini-
tiates a tube count.

3.2.13 Inoperatives. Inoperatives are shorts,
discontinuities, and air leaks as defined in
3.2.13.1 to 3.2.13.3, inclusive.

3.2.13.1 Shorts. The following are short-
circuit classes:

3.2.13.1.1 Permanent short. A permanent
short is a short circuit which exists for an
appreciable time when there is no accelerating
force applied to the tube. This class includes
sustained short circuits which may be cleared
by subsequent acceleration.

3.2.13.1.2 Temporary short. A temporary
short is a short circuit resulting from and
lasting during the application of an acceler-
ating force. When it is necessary to classify
temporary shorts as to their degree or the
method of testing, the following terms are
preferred :

(a) A tap short is a temporary short
as determined with the relatively
low accelerating force as in the
tap-shorts test specified in 4.7.3.

(b) A transient short is a temporary
short of relatively short duration
occurring during a high-level
shock impact, such as that speci-
fied in 4.9.20.5.

3.2.13.2 Discontinuities. A discontinuity is
a lack of continuity in any circuit. (See 4.7.1.)
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3.2.13.3 Air leaks. An air leak defective is
to be considered an inoperative if it has been
determined to be an air leak by the generally
accepted methods of air leak detection. (See
4.7.6.)

3.2.14 Limits. The term “within the limits
specified” includes the limit values shown on
the tube specification sheet.

3.2.14.1 Bogey value. The bogey value is
a design center value or objective. For asym-
metrically distributed characteristics, the bogey
value is not the center value of the limits.

3.2.15 Lot. The term “lot” shall mean
“inspection lot”, ie., a collection of units of
product submitted by a supplier for Govern-
ment inspection. Only one lot of tubes of a
given type shall be presented for Government
inspection during one 24-hour period. No lot
shall be larger than the sum of the preceding
five lots.

3.2.16 Major cross section. The major cross
section of a tube is the first of the following
which is applicable:

(a) As defined on the tube specification
sheet.

(b) The plane of the deflecting electrodes
farther from the base of electro-
static cathode-ray tubes.

(¢) The plane of the heater pins of metal
tubes or shielded glass tubes and
symmetrically constructed tubes.

(d) The plane of the number 1 grid side
rods of tubes with cylindrical or
concentric elements.

(e) Any plane through the axis of the
tube of perfectly symmetrically
constructed tubes.

Where the above criteria are not applicable,
the major cross section will be defined on the
tube specification sheet.

3.2.17 Multiple tube counts (in a radiation
counter tube). Multiple tube counts in a radia-
tion counter tube are spurious counts induced
by previous tube counts.



3.2.18 Owervoltage. Overvoltage is the
amount by which the applied voltage exceeds
the Geiger-Mueller threshold.

3.2.19 Plateau. The plateau is the portion
of the counting-rate-versus-voltage character-
istic curve in which the counting rate is sub-
stantially independent of the applied voltage.
(See XY, graph 2.)

3.2.20 Plateaw length. The platean length is
the range of applied voltage over which the
plateau of a radiation counter tube extends.

3.2.21 Process average. The process average
is the average percentage of defective items in
the first samples from submitted inspection
lots. Usually the number of lots or a time period
is specified. In production-acceptance samp-
ling, the process average, unless otherwise spe-
cified, is established by computing the arith-
metic mean of the percent defectives in the last
10 consecutive lots, from a minimum of 5 days’
production.

3.2.22 Proportional region. The proportional
region is the range of applied voltage in which
the gas amplification is greater than unity and
is independent of the charge liberated by the
initial ionizing event.

3.2.23 Quenching (in a radiation counter
tube). Quenching in a radiation counter tube
is the process of terminating a discharge by
inhibiting reignition.

3.2.24 Radiation counter. A radiation
counter is an instrument used for detecting or
measuring radiation by counting action.

3.2.25 Recovery time (of a radiation
counter). The recovery time of a radiation
counter is the minimum time from the start
of a counter pulse to the instant a succeeding
pulse can attain a specific percentage of the
maximum amplitude of the counter pulse. (See
graph 1.)

3.2.26 Reference point and potentials.

MIL-E-1D

3.2.26.1 Reference point. The reference
point for the electrode potential is: the cathode
terminal, if present; the negative terminal of
a filament operated on direct current; or the
electrical center of the filament circuit oper-
ated on alternating current. When tests are to
be made with cathode-resistor bias, the refer-
ence point for all potentials, except heater-
cathode and suppressor-grid, shall be the
negative terminal of the cathode resistor. The
reference point for heater-cathode and sup-
pressor-grid potentials shall be the positive
terminal of the cathode resistor.

3.2.26.2 Applied potential. The applied po-
tential on an electrode is the potential between
the electrode and the reference point.

3.2.26.3 Supply potential. The supply po-
tential is the potential furnished to a circuit
containing an electron tube.

3.2.26.4 Polarity. All potentials are desig-
nated by polarity with respect to the reference
point. Positive electrode current is defined as
a current flow equivalent to a flow of electrons
from the primary cathode to the electrode.

3.2.26.5 Pulse. A pulse is a recurrent mo-
mentary flow of energy of short time duration.

3.2.26.6 Spike. A spike is a transient of very
short duration, during which the amplitude
appreciably exceeds the average amplitude of
the pulse.

3.2.27 Relative plateau slope. The relative
plateau slope is the average percentage change
in the counting rate over a specified range of
the plateau per unit increment of applied volt-
age.

3.2.28 Reliable tubes. For the purpose of
this specification, reliable tubes are those tubes
so designated on the tube specification sheet.

3.2.29 Resolving time (of a radiation
counter). The resolving time of a radiation
counter is the minimum time from the start
of a counted pulse to the instant a succeeding

5
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pulse can be detected by the counting circuit.
(This quantity pertains to the combination of
tube and recording circuit.)

3.2.30 Response (of a radiation counter
tube). The response of a radiation counter
tube is the response when operated under
specified circuit conditions and in a standard
radiation field.

3.2.31 Spurious tube counts (in a radiation
counter tube). Spurious tube counts are counts
in a radiation counter tube other than back-
ground counts and those caused by the source
measured.

3.2.32 Starting voltage (of a radiation
counter tube). The starting voltage of a radia-
tion counter tube is the voltage at which uni-
form pulses with specified average amplitude
appear across a specified resistor and in a spe-
cified radiation field.

3.2.33 Tube count (in a radiation counter
tube). A tube count is a count resulting from
a terminated discharge produced by an ionizing
event in a radiation counter tube.

3.3 Material, The material for each part
shall be as specified herein. However, when a
definite material is not specified, a material
shall be used which will enable the tubes to
meet the performance requirements of this
specification. Acceptance or approval of any
constituent material shall not be construed as
a guaranty of the acceptance of the finished
product.

3.3.1 Insulating materials. Insulating ma-
terials used externally or internally shall not
soften, flow, or be otherwise affected electrical-
ly or mechanically, at temperatures caused by
continuous operation at maximum tube ratings.

3.4 Design and construction. When refer-
enced on the tube specification sheet by identi-
fying number, the design and construction of
the bulb outlines, caps, capacitance shields,
bases, pole tips and gaps for magnetrons, lock-
ing jacks and plugs for magnetrons, and gas-
kets shall be in accordance with figures 1 to 24,
inclusive.

3.4.1 Conductors. The size of conducting
wires and other parts shall be ample to pre-
clude overheating under maximum operating
conditions.

3.4.2 Seal-off tip. Except when shown on
the outline drawings or specifically permitted
on the tube specification sheet, the glass en-
velope shall not have an exposed seal-off tip.

3.4.3 Base connections. Electrode connec-
tions to the pins shall be as specified on the
tube specification sheet. The pin numbers shall
correspond to those appearing on the applic-
able base diagram. (See fig. 12 to 21, incl.)
Pins marked internal connection are reserved
for manufacturing purposes and are not suit-
able for connections in external circuits. Pins
marked no connection shall have no internal
connections.



MIL~E-1D

"&‘fik""' <ltitst0in
- DIA w75 1Al
/\l =<
L
T-9 T-9
3.3 3.3
3,"32.]3 3-5'17g
4 MAX 4% max
‘ 1
\_SMALL 4,5,6,7PIN \
A \ SMALL 4,5,6,7 PIN
1-3 -

-4
9-26 SEE NOTE 2

1.438

< 1Eas0IA
13 MAX
[
f 1 |
1%
ST ~12
3
3% t
4 max
\—SMALL 4,5,6,7 PIN
A B
1-6
1438 12-5 SEE NOTE 2
1.562 DIA—>] 1438 15
12 MAX 13max
Ci-1 CAP—_ \r DiA Cl-1 CAP r‘- 'Bou\’l
\ [ :
- | 1 |
r -~
1+ E
i
ST—12 [3283:% ST - 12
43 Max 15 3,1
412 max 4+t
H \—SMALL 4,5,6,7 PIN
1 - U smaLt 4,5,6,7 PIN
12-6 SEE NOTE 2 A

1=9

NOTES: 12-2 SEE NOTE 2

I ALL DIMENSIONS IN INCHES

2. REFERS TO JETEG PUBLICATION JO-G2-2, MARCH 1955

3. DIMENSIONS WITHOUT TOLERANCES ARE FOR INFORMATION AND ARE NOT REQUIRED FOR INSPECTION PURPOSES

FIGURE 1. Bulb outlines.
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Fieure 8. Bulb outlines.
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FIGURE 4. Bulb outlines.
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DIMENSIONS
REF MIN MAX
A .800 .840
B 292 .296
G 246 250
D 753 783
E 180 190
F 193 199
G 047 057
H 240 DIA
J |.195DIA |.225DIA
K |.092DIA |.094DIA
L |.O30R 046R
M 010 030
N 10° 4 5°
P 180 190

NOTES:

R
2.

ALL DIMENSIONS IN INCHES.

ECCENTRICITY BETWEEN TIP AND
BASE SHALL NOT EXCEED .0075.

METAL PARTS SHALL BE SILVER
PLATED MIN 20 MSI OR GOLD PLATED
MIN 10 MSL.

THE POLARITY SHALL BE SUCH THAT
THE BASE IS POSITIVE WHEN CURRENT
FLOWS IN THE FORWARD (PASS) DIRECTION.

PRODUCTION TEST MEASUREMENTS:
C, K, NOTE 2.

DESIGN TEST MEASUREMENTS:
B, DD EIF'D GiHJ J) L) M!Nt P‘

QUALIFICATION TEST:
MEASUREMENTS: A, NOTE 3.

FIGURE 7. Semiconductor diode outlime.
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MIL~E~1D

® T3
®
SEE
NOTE
REFERENCE 3
MARK(RED DOT) g
ADJACENT TO SOtse
PIN __] ] N7
A0O MAX - REFERENCE
MARK(RED DOT)
ADJACENT TO
PIN |
]
Iz MIN IEMIN
SEE SEE
NOJE NOTE
5
ANY NUMBER OF AN
~"LEADS IN LINE oFimoen.
048EQUALLY ~l=-016%3%; DIA 002 JL 046
OUTLINES SPACED SEE NOTE 4 .016 =001 DIA. EQUALLY
8-1 THROUGH 8-5 OUTLINE 8-7 SEE NOTE 4 SPACED
OUTLINES 8-8 THROUGH 8- 11
c0ec00) ROUND BUTTON
ALTERNATE @ OVAL BUTTON
BASE ALTERNATE
PINGH PRESS BASES
(Ses229) PINCH PRESS
FOR LEAD ALINEMENT USE GAGE GE7-3
(SEE APPENDIX D)
DIMENSIONS SEE
OUTLINE [ GTE 0 NOTE
A MAX I TToLE | MAX MIN 2
81 |1.375 [1.075[ 060 | 400 366 31
8-2 |[1.500[1.200|.060 | 400 366 3-2
8-3 |.e25(1325]| 060 | 400 366 3-8
8-a |[1.750|1450| 060 | 400 366 3-3
8-5 |2.000(1700| 060 | 400 366 3-4
8-6 DELETED
8-7 |1.500 |1.250 | 100 400 366 3-6
[CMAX |G MIN|[D MAX]D MIN
8-8 [1500 |1.300 | 100 [385 [350 |.285 [245 | 2-1
8-9 |1.250 |1 070 | 100 |.385 |.350 |.285 |245| 2-2
8-10 |1.500 |1.300 | 100 |.400 |.350 | 285 |245| 2-5
8-11 |1.250 [1.o70 | 100 |.400|350 | 285 [245]| 2-6
NOTES:

2
3.
4

o ® N O

10.

14

ALL DIMENSIONS IN INCHES.
REFERS TO JETEC PUBLICATION JO-G2-2, MARCH 1955.
MEASURE FROM BASE SEAT TO BULB-TOP LINE AS DETERMINED BY RING GAGE OF .210%00!.

LEAD DIAMETER TOLERANCE SHALL GOVERN BETWEEN .050 TO .250 FROM THE GLASS, TINNED WITHIN .050 OR LESS OF GLASS
PRESS.

ALTERNATIVE LEAD LENGTH SHALL BE .200%015 WHEN CUT LEADS ARE REQUIRED BY PROCUREMENT CONTRACT OR TSS. CUT LEADS
SHALL BE ESSENTIALLY SQUARE CUT AND THE MAXIMUM BURR SHALL BE 003 INCREASE OVER THE ACTUAL LEAD DIAMETER.

METALLIC COATED WHEN SPECIFIED ON THE TSS.

- APPLIES TO PINCH PRESS TYPES ONLY (12 MAX-02 MiIN).

GROUND LEAD OVERLAPPED BY SHIELD BY A MINIMUM OF 04.

SHIELD TO GROUND WIRE MAY BE FROM EITHER SIDE OF THE MAJOR DIMENSION. ALTERNATE CONSTRUCTION: UNUSED OR EXTRA
RANDOM LEAD IN PRESS OR BUTTON MAY BE FOLDED BACK AND WRAPPED AROUND BULB TO MAKE CONTACT WITH SHIELD.

THE MINIMUM MEASUREMENT SHOULD BE MADE IN AREA INCLUDED BETWEEN 172 INCH FROM THE BOTTOM OF BULB AND
APPROXIMATELY I/4 INCH FROM TOP OF BULB BODY.

FIGURE 8. Bulb outlines.



SKIRTED MINIATURE

SMALL
Ci~1 SEE NOTE 2 Ci-3 SEE NOTE 2

.360%.008 DIA T—o‘

; ..08

SEE NOTE 3
—

N

MEDIUM
Ci-8 SEE NOTE 2

420 0O1A 420 DIA

344
SEE NOTE 3

SKIRTED MINIATURE, STYE C

566 2,007 DIA.
2302005 01A
500 ¥
SEE NOTE 4 ; g 344
400 MIN ¥ ]

SEE NOTE 3 L
-576 DIA

Al S
P(

SKIRTED MEDIUM
Ci-6 SEE NOTE 2

LARGE
.5662.007 DIA C1-8 SEE NOTE 2
- )
¥ 8002007 DIA
400 500 r o0 .1
MIN SEE NOTE 4
<t 1312
SEE NOTE 4
785 MIN 1.000
SEE NOTE 5| SEE NOTE 3

L-—-uss 1A — | L-_u.ooo om——l

SKIRTED LARGE TYFE 8
C1-10 SEE NOTE 2

raoo:oorouA -1
L I

6295
MIN

20 '——T.z 50%00501A
SEE NOTE 3 SE

MIL-E-1D

MINIATURE WITH WAFER
Ci-4 SEE NOTE 2

+
260 r——orZSO 008 O1A
E NOTE 3 -

fZZO SEE NOTE 3

IN TIN
le-6as o+ warcm' NG

BEADED MINIATURE

SKIRTED LARGE TYPE A
Ci-9 SEE NOTE 2

'-soo!.oor DIA—1

3

e ]

.813
SEE NOTE 5

—1

t———1.406 DIA————-.I

SKIRTED LARGE TYPE C

Cci-30

l-.soo!.oov ouA-‘

e

2.75%50

2.28¢!
SEE NOTE S

re——2.230 DIA

2.658 DIA

NOTES:
I, ALL DIMENSIONS IN INCHES

2. REFERS TO JETEC PUBLICATION JO-G3-I, MARCH 1955
3. ON FINISHED TUBE ADD .020 FOR SOLDER
4. ON FINISHED TUBE ADD 040 FOR SOLDER
S. ON FINISHED TUBE ADD 060 FOR SOLDER

1 N

6. DIMENSIONS WITHOUT TOLERANCES ARE FOR INFORMATION AND ARE NOT REQUIRED FOR INSPECTION PURPOSES

FIGURE 9. Caps.
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MIL~-E-1D

RECESSED SMALL CAVITY CAP JiI-2) SEE NOTE 2

7SO MAXR
21-23 cap
SEE NOTE 2 r SeENore) 012 METAL THICKNESS
3122005 DIA
3uTSI0E. contou
OF BULS

488

CONNECTOR SHOULD
NOT EXTEND BEYOND
THIS LINE

fe——————.890 MAX DIA ————>]

DETAIL A

gl

N

VARIANT SEAL SHAPES

-3802.004
DIA

_wy

—— N

— N

NOTE:
k PROTRUSION OF GLASS AROUND CAP ABOVE BULB CONTOUR IS LIMITED TO AREA
BOUNDED BY CIRCLE CONCENTRIC WITH CAP AXIS AND HAVING RADIUS OF 750

MAX. FOR ATTACHING OR DETACHING, THE CONNECTOR SHOULD REQUIRE NOT MORE

THAN 8 POUNDS TOTAL FORCE PERPENDICULAR TO THE PLANE OF THE RIM OF

THE GAR
RECESSED SMALL BALL CAP Ji-22
SEE NOTE 2
313 MAXR
-140 MIN
132008 DA_)vei0e cONTOUR
OF BULB
J1-24 cap 094 MAX
SEE NOTE 2 188 MAX
57 =
o _J 1412 pay VARIANT SEAL SHAPES
=37
2sozg;.—J 3751010

[_~,890 MAX DIA ———

SMALL BALL CONTACT CAP JI1-25

SEE NOTE 3
250L010DIApe—
>+ 130£.010 DIA
1752010
sl 1135007 D1

¥

NOTES

é ALL DIMENSIONS IN INCHES
REFERS TO JETEC PUBLICATION JO-G3-1 MARCH
1
3 REFERS YO JETEC PUBLICATION JO=G3-5 JUNE lsggs

4. DIMENSIONS WITHOUT TOLERANCES ARE FOR INFORMATION AND ARE NOT REQUIRED FOR INSPECTION.PURPOSES

060

F1GURE 10. Caps.
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i

1
23

306.FOR USE WITH LOCKTAL

GT,ON_SIMILAR TYPE TUBES EMPLOYING
7-9 BULBS AND HAVING rf APPLICATIONS.

1242 0a

16 64

MIL-E-1D

| SOCKET
| FACE PLATE

l—-

12 o
i

3%

309. FOR USE WITH THE 1.4-VOLT LINE OF TUBES OR SIMILAR TYPES
EMPLOYING T-9 BULBS AND HAVING rf APPLICATIONS.

LOWER SHIELD MAY BE
USED WITH SHIELD *3i1

ore
-
ﬁ-

14+ i0m

al-
—t

6
' | sockeT
-3 FACE
<= PLATE
fens 2
- - mn}

750DIAY 2 DIA o | 1Zoia

;———1%——

310-FOR USE WITH TUBES EMPLOYING ST-12 BULBS.

! !
etk oo
3 | PLATE
s__ 1!
' -—I|s
S ‘ p|
yova v
3 45‘] !
13+g4oia  75001A 1243508 fgora
1 l 150
X 1 |
errressmes
EITHER SHIELD MAY BE
SLOTTED FOR EASE OF FIT. Lla-mx

3)l. FOR USE WITH G ‘I'YSPE TUBES EMPLOYING ST-12 BULBS AND

HAVING rf APPLICATION

NOTES:
1. ALL DIMENSIONS IN INCHES.

18,4
g 3204

EITHER SHIELD MAY
BE SLOTTED FOR
EASE OF AIT.

m—l

L‘-%MAX

142

312.FOR USE WITH TUBES EMPLOYING ST-16 BULBS AND HAVING

tf APPLICATIONS.

+ ofg;om
3

!
23

315.FOR USE WITH TUBES EMPLOYING 7-81' BULBS (6-4 TO 6-6 INCL)
AND HAVING rf APPLICATIONS.

]
%’téz"'“

H——g*__.___..‘

316. FOR USE WITH TUBES EMPLOYING 7-5% BULBS (61 TO 6-3 INCL)
AND HAVING rf APPLICATIONS.

LOWER SHIELD MAY BE USED
WITH SHELD # 310

2. $5MAX RADIUS ALLOWABLE ON ALL INTERNAL EDGES
3. UNLESS OTHEWISE SPECIFIED TOLERANGES SHALL BE
tg; ON FRACTIONS, £.005 ON DECIMALS AND 2L

ON ANGLES.

FIGURE 11. Capacitance shields.
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MIL~E~1D

LUCK=IN TYPE BASE
08-1 SEE NOTE 2

MINIATURE T-PIN BUTTON
E7-1 SEE NOTE 2

205

1170
040 MAX.' Tis7 DIA———'

3}

T : 010 MIN
! 030 MAXy —={406 MiNj=- I

ko
- —-‘4750 DIA MAX r—

— DIA
235 MIN ﬁv:.om DIA!
075 DIA MAX n W
GLA

Ss 2502005 DIA 03I R
038 |
22

FOR PIN ALINEMENT USE
GAGE NO. GD8-1
(SEE APPENDIX D)

PEEWEE 3-PIN
A3-1 SEE NOTE 2

610

r— '-‘é—‘,;-SDIA—‘I

500

045 MAX
R}

—F—

447 MAX
SEE NOTE 3 oo
P |

[‘—-r.344 DIA

135 DIA MAX

122

3 PINS
093%003DIA

FOR PIN ALINEMENT USE
GAGE NO. GA3~|
(SEE APPENDIX D)

NOTES:
I. ALL DIMENSIONS IN INCHES

{0 U=

138 MIN
i
220 ;
MAX 398
2009 534 [ |
1 187 og;
MIN pax
=

FOR PIN ALINEMENT USE
GAGE NO. GE7-1
(SEE APPENDIX 0)

SUBMINIATURE 8-PIN LONG LEADS
E8-10 SEE NOTE 2

r—-,—AOO DIA MAX

e
017¥992 01
SEE NOTE 5

409

2 REFERS TO JETEC PUBLICATION JO-G3-1, MARCH 1955
3. ON FINISHED TUBE, ADD 030 FOR SOLDER

4 DIMENSIONS WITHOUT TOLERANCES ARE FOR INFORMATION
AND ARE NOT REQUIRED FOR INSPECTION PURPOSES

5. APPLIES ONLY IN ZONE BETWEEN 050 FROM BASE SET

AND PIN END

18

FIGURE 12, Bases.

7 PINS
0402002 DIA

MINIATURE 9-PIN BUTTON
E9-1 SEE NOTE 2

I-oms DIA MAX:

4 4

187
33

9 PINS
0402002 DIA

FOR PIN ALINEMENT "€
GAGE NO. GE9-I
(SEE APPENDIX D)

SUBMINIATURE 8-PIN
EB-9 SEE NOTE 2

r——— 400 DIA MAX

2002013

orp g0z
01713%201A
SEE NOTE 5

40

FOR PIN ALINEMENT USE
GAGE NO. GE8-I
(SEE APPENDIX D)



PIN AND INDEX GUIDE DIMENSIONS
FOR OGTAL BASES

MIL-E-1D

REF
REF MIN CENTER MAX
A | 550 | 560 | 570
B | 490 | 500 | 510
UNDERSIDE ¢ | 300 | 308 | 315
OF BASE ) 427 a37 aar
€ 050
F | 085 | 080 | 095
L ® 6 [ o075 | 080 | o8es
n] 305 | 3i2_| 3i7
™ J [ 090 | 083 | 096
FOR PIN ALINEMENT K352 | 362 | 372
USE GAGE GBB-! L | 040 | 047 | 055
(SEE APPENDIX D) W | 343 | 3535 | 363
N_| 380 320 (hetby p2)
P 435
R O3IR
S LO50R
T 040R
1] 22.5°
v a5°
W 87
DWARF SHELL OGTAL SMALL SHELL OCTAL INTERMEDIATE SHELL OCTAL
\ 1033 1136 WS &4 1- )
7062 O'A =~ Ti7s AT [—1e7s AT
—
!
812 843 843
RS —— l el 1 1t
U ! Tozomax Loz0 max 1 Y020 max
|
] NO.OF
OMIT PINS
BASE__[NO.OF BASE _[NO_OF E NOTE 2} PINS
SEE NOTE 2| Ping [OMIT PINS NOTE 2| PiNg [OMIT PINS 88-6 | 8
B5-45 | 5 |2-4-6 86-1 8 87-7 | 7 _| 6
87-2 7 |6 B6-81 | 6 | 1-6
B6-3 6 _|4-6 86-8 6 | 4-6
B85-5 5 1 3-5-7 B5-62 | 5 | 1-4-6
B5—10 | 5 | 3-5-7
SHORT INTERMEDIATE-SHELL OCTAL
MEDIUM SHELL OCTAL SHORT INTERMEDIATE SHELL OCTAL WITH EXTERNAL BARRIERS
1337 oa . 1238 p1a 1333 018 ——=f
640 665
1087 J
£=7- =x T~ fos T D b s i &0l ‘*“""i
1
! Lozomax : Yoasmax
! j
. ——
A" U v
“Lozomax
!
Uy MO [omiT PiNs BASE_[NO.OF
NOTE 3 PINS Ege NOT;; PINS | OMIT PINS
B8-46 | 8
OMIT PINS 88-58 | 8
87-47 | 7 |6
B7-59 | 7 |6
B6-48 | 6 |4-6 6-ae & T1-¢
85-49 | 5 |3-5-7
5 B6-60 | & | 4-6
5 B5-85 | 5 | 1-4-6
3-5-7 BS- 62 5 3-5-7

NOTES:

I. ALL DIMENSIONS IN INCHES.

2. REFERS TO JETEC PUBLICATION JO-G3-1, MARCH 1955
REFERS TO JETEC PUBLICATION JO-G3-5, APRIL 1956

DIMENSIONS WITHOUT TOLERANCES ARE FOR INFORMATION AND
ARE NOT REQUIRED FOR INSPECTION PURPOSES

ON FINISHED TUBE, ADD 030 FOR SOLDER
SAME AS B8-11 EXCEPT SEATED HEIGHT 1.375
. DOES NOT INCLUDE INCREASED DIAMETER DUE TO SOLDER

Noo >y

FIGure 18. Bases.
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MIL-E~1D

SMALL WAFER OCTAL WITH COAXIAL LEAD

)
OAXIAL
LEAD
+047
938-062
.1402.005 DIA
-124 DIA
156 MIN f— & -
|| .188%016
*l L;04o DIA

BASE NG OF TOAXTAT
e 2| Pins [OMIT PINS) "1 FaD
87-91 | 5 |36 2

8690 | 4 [3-5-6 3

SMALL WAFER OCTAL

.27
'___ﬁ DIA——|
i |

[geaﬁg;s zm,%,?; OMIT PINS
86-21 | 8

8722 | 7 |6

8623 | 6 |4-6

8525 | 5 |3-5-7
B5-25(MOD)| 5 | 3-5-6

SMALL H-WAFER OCTAL

NO. OFomiT PINS

86-108 6 4-6

20

PIN AND COAXIAL LEAD ¥
POSITIONS MAY BE CHECKED

ONLY BY MEANS OF ALINE ~

MENT GAGE AND GAGING

PROCEDURE SAME AS GB8-1,(SEE APPENDIX D)
EXCEPT THAT NO.4 PIN HOLE

1402005 D1A-=
LM ﬂf_

SHALL BE .1600%0005 DIA

TO A DEPTH OF |

FIGURE 14.

SMALL WAFER OCTAL WITH COAXIAL LEAD

1271
[“—TETz‘ °“‘—‘]
020 MAX _f'oo

b e, ol susl s e A o) o ot |
COAXIAL
LEAD
920010
12192016

2

—e{ F—i24 DIA

3-5-6

BASE __|NQ OF TOAXIAL]
SEE NOTE 2| PINS |OMIT PINS | 1 FaD
4 4
[ 4

SMALL WAFER OCTAL WITH SLEEVE

B -:%95% oIA—=

t—cr- e |

020 MA)(-r |

1L.271

BASE _[NO.OF
ISE; NOTE 2| Pins [OMIT PINS
8

B8-26
87-27 7 |6
B86-28 6 4-6

NOTES:
i. ALL DIMENSIONS IN INCHES

. REFERS TO JETEC PUBLICATION JO-G3~|, MARCH 1955

2
3. ON FINISHED TUBE, ADD 030 FOR SOLDER.
ry

DIMENSIONS WITHOUT TOLERANCES ARE FOR INFORMATION
AND ARE NOT REQUIRED FOR INSPECTION PURPOSES.

Bases.



MIL-E-1D

LARGE WAFER OCTAL 8-PIN
B8-32 SEE NOTE 2

1.677
l'“l 7|8°'A-"I

——s

020 MAX 100

LARGE WAFER OCTAL WITH

LARGE WAFER OCTAL WITH EXTERNAL BARRIERS AND
SLEEVE 8-PIN SLEEVE 8-PIN
B8-86 SEE NOTE 3 B8-98 SEE NOTE 2
1.600 1,600
1650 P1A—™ ~+— {625 0IA—
770 j_ 045 MAX a70
oo:1 I I 020MAX |I M ” [.IOO
1.677 1677
718 ° 718 DIA
NOTES:

I. ALL DIMENSIONS IN INGHES.
2. REFERS TO JETEC PUBLICATION JO-G3-1, MARCH 1955.
3. REFERS TO JETEC PUBLICATION JO-G3-5, APRIL 1956-

4. DIMENSIONS WITHOUT TOLERANCES ARE FOR INFORMATION AND
ARE NOT REQUIRED FOR INSPECTION PURPOSES:

5. ON FINISHED TUBE, ADD .030 FOR SOLDER.

FIGURE 15. Bases.
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MIL~-E-1D

MEDIUM 4-PIN
A4-9 SEE NOTE 2

MEDIUM 4-PIN BAYONET
A4-10 SEE NOTE 2

MEDIUM 5-PIN
AS5-1l SEE NOTE 2

1087

1337 1.337 1337
1377 O'A - * 1377 04 = 1377 DA
0702008 o |
082 MAX "
1087 T 1087
195 MAX DIA r—Tuss MAX DIA r—-—JSS MAX DIA
065 MAX 065 MAX
1230 el 1
T £.020

596 NOTE 3 ' 596
596 , 450
Max & 450 Max

2 PINS
1252003 DIA
FOR PIN ALINEMENT USE
GAGE NO. GA4-1
(SEE APPENDIX D)
MEDIUM 6-PIN
A6-12 SEE NOTE 2
1087
195 MAX DIA
l 065 MAX
/-
¥
450
596
MIN 398
f—— 1337 oa——
30°*1*~30¢
750
OIA PC
PINS
2 PINS )
186£003D1A 125300801
FOR PIN ALINEMENT USE
GAGE NO. GA6=1
(SEE APENDIX D)
NOTES:

. ALL DIMENSIONS IN INCHES

2 PINS:
1252003 DIA

A68

FOR PIN ALINEMENT USE
GAGE NO. GA4-1i
(SEE APPENDIX D)

MEDIUM 7 -PIN
A7-13 SEE NOTE 2

1087

| <195 MAX DIA
I 065 HAX1

T

2 P?JS
156%.003 DIA
FOR PIN ALINEMENT USE
GAGE NO. GA7-2
(SEE APPENDIX D)

REFERS TO JETEC PUBLICATION JO-G3~l, MARCH 1955

2.
3. ON FINISHED TUBE, ADD 030 FOR SOLDER
4.

DIMENSIONS WITHOUT TOLERANCES ARE FOR INFORMATION AND

ARE NOT REQUIRED FOR INSPECTION PURPOSES

[+

TO SOLDER

. PIN DIAMETERS DO NOT INCLUDE INCREASE IN DIAMETER DUE

FIGURE 16. Bases.

FOR PIN ALINEMENT USE
GAGE NO. GAS-1
(SEE APPENDIX D)

SMALL 7-PIN
A7-8 SEE NOTE 2

843
[—rosmaxoim | —oes max l
\
LI |
450
MiN 28
—— 1178 o —
S PINS
=~/ 125%00301A

2 PINS
156%003DIA
FOR PIN ALINEMENT USE

GAGE NO. GAT-I
(SEE APPENDIX D)



MIL~-E-1D

SMALL 4-PIN SMALL 8-PIN SMALL 6-PIN
A4-5 SEE NOTE 2 A8-6 SEE NOTE 2 A6-7 SEE NOTE 2
u3e L1368 136
fi7s 0 117 O 1175 oA—
843 843 843
195 MAX DIA 195 MAX DIA 195 MAX DIA
065 MAXy r 065 MAXy I l 065 MAX
! ,4."'50 i ae'so Io
MIN 32: MIN a:; :m 5“;
M.
)t " 1
L:c NOTE 3 Lsee noTE 3 SEE NOTE
2 PINS
1252003 DIA
750 01APC 750 01APC
3 PINS r PINS
125%030D1A 4251003D1A
INS
156200301A
2 PINS
156200301A
‘ 30%4e-30°
FOR '2:(;;‘-;"35'5’:‘; USE FOR PIN ALINEMENT USE FOR PIN ALINEMENT USE
e NNk O) GAGE NO. GAS-) GAGE NO. GAG-1
(SEE APPENDIX D) (SEE APPENDIX D)
OWARF SHELL SMALL 4-PiIN MEDIUM MOLOED FLARE SEPTAR 7-PIN BASE
A4-26 SEE NOTE 2 E7-2 SEE NOTE 2
— 1937 014 —=]
| - ]
843
195 MAX DIA
065 MAX.
\/ 32 1
¥ :o MIN :493‘92
4
w3 i
ZERO MIN 375 DIA MAX
Lsee wote 3 26°]
e P'v.osoz
0582332014
2 PINS
( ‘1562003 OIA
FOR PIN ALINEMENT USE
GAGE NO.GA4 -1 1PIN N
(SEE APPENDIX D) 1252003DIA 5'\

BASE PIN POSITIONS SHALL BE HELD TO TOLERANCES SUCH THAT THE
BASE WILL FIT A FLAT PLATE GAGE HAVING A THICKNESS OF 3/8 AND
SIX 08020006 HOLES AND ONE 14520005 HOLE LOCATED ON A L0000008
DIA CIRCLE AT SPECIFIED CENTERS. THE COMPLETE LENGTH OF PINS.
SHALL, WITHOUT UNDUE FORCE, PASS INTO AND DISENGAGE FROM THE
GAGE. THERE SHALL BE AN EXHAUST CLEARANCE HOLE OF 490 MINIMUM

NOTES:
L ALL DIMENSIONS IN INCHES

2 REFERS TO JETEC PUBLICATION JO-G3-1, MARCH 1935
3 ON FINISHED TUBE, ADD 030 MAX FOR SOLDER

4 DIMENSIONS WITHOUT TOLERANCES ARE FOR INFORMATION W THE GAGE.
AND ARE NOT REQUIRED FOR INSPECTION PURPOSES
S PIN DIAMETERS DO NOT INCLUDE INCREASE IN DIAMETER
DUE TO SOLOER
FIGURE 17. Bases.,
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MIL~-E-1D

4-PIN JUMBO BASE 3=PIN JUMBO BASE
A4-29 SEE NOTE-2 A3-20 SEE NOTE 2
1.86 OIA ————ed o §, 6 28 DI A et
0942015-e] e
082 DIA qu]
t 1398
14
i 2.094
SEE NOTE 3
l | ‘ 0.
030 MAXJ— ;320“&! 894 DIA MAX
SEE NOTE 3 T T
.230 MI l } .
T ]
1 Lioo max
~260 DIA MAX 1031 969 820
MIN
_ N\
. 1282, o SEE DETAW A
-.uc:ono—l
L L3768
2 PINS
4 PINS %003/
1872003 D1A ye o
ON STIDIA PC
)
3-PIN SKIRTED JUMBO BASE
A3-21 SEE NOTE 2 . .
3.062 DIA
.
2.000
594 DIA MAX
D) {
100
wax} ( ) N
1 J | J

LT -
seo ! ‘}::{
l ‘ --:\SEE DETAR A .'”FJ

2 PINS—/ 1252005} ~—dao-——l

3122003014 6882020+
ozo. - DETAIL A

NOTES:
L ALL DIMENSIONS IN INCHES

2. REFERS TO JETEC PUBLICATION JO-G3<I, MARCH 1983

3. ON FINISHED TUBE, ADD 060 MAX FOR SOLDER

4. DIMENSIONS WITHOUT TOLERANCES ARE FOR INFORMATION AND ARE NOT REQUIRED FOR INSPECTION PURPOSES
8 PIN OIAMETERS DO NOT INCLUDE INCREASE IN DIAMETER OUE TO SOLDER

FIcuRE 18. Bases.



PIN AND INDEX GUIDE DIMENSIONS
FOR MAGNAL AND SUBMAGNAL BASES

MIL-E-1D

REF
REF| MIN MAX
CENTER
(®) F®O- A | 550 | 860 | 570
oYl 8 [ 490 | 500 | 510
UNDERSIDE ¢ | 300 | 308 | 315
OF BASE D | 427 | 437 | 447
£ 050
SEE F | 085 | 090 | 095
NOTE 3 L ® 6 | o075 | oeo_ | oes
© FOR PIN ALINEMENT USE W1 208 1 312 37
@~ E0e 6811-1(aPPENDIX D) | | 990 1 093 | 096
EXCEPT FOR SUBMAGNAL | K | 352 -362 372
LARGE WAFER MAGNAL n-p BASE, WHIGN REQUIRES | 'L 040|047 055
‘ o 5 x5 : .::; 353 | 363
i7is O'A | :
100 l : | P 135
’ L | Mo 1 R 03IR
[ 1 I — s O50R
i LARGE WAFER MAGNAL 11-PIN
WITH SLEEVE ASSEMBLIES
B1i-35 SEE NOTE 3
. 1635 op
f~—1e60 °'*
——
11 PINS
EQUALLY SPAGED
ON 1.O63DIA P C
1.600
040
055
. J._.1
]
|
|
UL JUU

OTHER DIMENSIONS ARE SAME AS
FOR LARGE WAFER MAGNAL li-PiN

SMALL SHELL MAGNAL 11-PIN
B11-33 SEE NOTE 2

| — 1337 DIA—=

MEDIUM SHELL MAGNAL I1-PIN
B11-66 SEE NOTE 2

1.61
-L—%%om———-l

1.087 1.437
L"‘ Co Y >
020 maxt |
|
i [ S
b y 020 max]
OTHER DIMENSIONS ARE SAME AS L
FOR MEDIUM SHELL MAGNAL 11-PIN ubH NN
NOTES:
). ALL DIMENSIONS IN INCHES 040R
2. REFERS TO JETEC PUBLICATION JO-G3-I, MARCH 1955
3. REFERS TO JETEC PUBLICATION JO-G3-5, APRIL 1956
4. DIMENSIONS WITHOUT TOLERANCES ARE FOR T o
INFORMATION AND ARE NOT REQUIRED FOR 55
INSPECTION PURPOSES. 328
8. ON FINISHED TUBE, ADD 030 FOR SOLDER.
6. DOES NOT INCLUDE INCREASED DIAMETER DUE

TO SOLDER

FOR PIN AND INDEX GUIDE DIMENSIONS
SEE DETAIL

FIGURE 19. Bases.

11 PINS
EQUALLY SPACED
ON LO63DIAPC

SMALL SHELL SUBMAGNAL 11=PIN
B811-88 SEE NOTE 2

1245
1295 O'A

1087
L .
020 max] ,
!
U
1l PINS
/ EQUALLY SPACED
040R ON 750 DIA PC
040
55

FOR PIN AND INDEX GUIDE DIMENSIONS
SEE DETAIL
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MEDIUM SHELL DIHEPTAL

f— $:292 o1 AT TOP ————=

1313
320 ou-r—.
JO ugx-l 205 DIA MAX: ] -—u-wai glA -.NOB‘
T +F \ /A% -
P’ U Ve
78 —t
) 17"

26

FOR PIN ALINEMENT USE GAGE
4

>

0
L—{,’g%ou—-—
le———$33301a AT BOTTOM———o4

-

NO. GBI4-1
(SEE APPENDIX D)

- 9,}051% g"&m OMIT PINS
Bi4-38 | 14
[ eiz37r [ 12 [6-13
E2NOTE 2/ PIng | OMIT PINS

Bi2-43 | 1
B87-51 | 7 [5458-9
B6-63 | 6 [3-4-5-7-6-9
B5-57 | 5 [3-4-5-67

4 PINS
9.

SMALL SHELL DUODECAL

-513 MAX
SEE NOTE 3

0932003 DIA
EQUALLY SPAGED
ON I.750DIAPC

-

SMALL SHELL DIHEPTAL 14-PIN
B14-48 SEE NOTE 2

| P——-——

N\

070 MAX
I | L
810

:;; DIA —r—.

Ny
-E3
S

o046
\

.4‘@ ‘4

1983
1oy DIA——————e]
Lo8?
13501A MAX | 080
MAX
T /] ‘{ 3
‘U T
-1
340 MIN-
le 275 515 MAX
095 SEE NOTE 3
- 132 DA
17
@'%\) 0955503 DIA
' & EQUALLY SPACED
2 ON 1.750DIA PG

FOR PIN ALINEMENT USE GAGE
-1

L44 DIA —————ef

.er
f |
430 o IOMAX -'3‘"?
Wi SEE NOTE U | ) aég
i 98 -
634 DA 12 PINS
093£003DIA

EQUALLY SPACED
ON LLO63DIAPC

FOR PIN ALINEMENT USE GAGE

Ficure 20.

NO. GBI2-1
(SEE APPENDIX D)

Bagses,

NO.

GBI4.
(SEE APPENDIX D)

NOTES:

3

4.

ALL DIMENSIONS IN INCHES

REFERS TO JETEC PUBLICATION
JO-G63-1, MARCH 1953

ON FINISHED TUBE, ADD 030 FOR
SOLDER.

DIMENSIONS WITHOUT TOLERANCES ARE
FOR INFORMATION AND ARE NOT
REQUIRED FOR INSPECTION PURPOSES

PIN DIAMETERS DO NOT INCLUDE
INCREASE IN DIAMETER DUE TO
SOLDER



MEDIUM SHELL GIANT 5~PIN BAYONET

A5-19 SEE NOTE 2

MIL~-E-1D

SUPER JUMBO 4-PIN BAYONET
A4-18 SEE NOTE 2

B on——— — 2 o—
094t01 —
120L018 . 082 MAX‘;
LU
082 MaAX 1750 ¥ 0
C]
1.54
- et
NOTE c
1876 ))
£.020
SEE NOTE 8
) 073 MAX .! L ars Iie
260 DIA MAX "'" SEE NOTE 6
073 MAX
e [|] &
260 DIA MAX MIN  gre NOTE 6
4 PINS
187£003 D14

8 PINS
1872003 DIA
SPACED AS SHOWN
ON 1.250 DIA PC

SPACED AS SHOWN
ON 1L.OOODIA PC

MOGUL SCREW METAL SHELL PEEWEE 4-PIN

SMALL 4-PIN

G2-3 SEE NOTE 2

A4-T6 SEE NOTE 2

A4-33 SEE NOTE 3

!—-—-—:%—%nm——l

1. 531 DIA MAX ——] 1550 D1A
781
050 MAX —T
340 MINq 312
1.344 1 | R ]
1.625 L 135 DIA MAX
L SEE NOTE 6 |
R B e ——— .|
810
447 MAX  FeigsgDIA
10'3 SEENOTES ©°
250 DIA
4 THDS PER INCH
871 972 PITCH .250 4 FINS
N A insuLaToR- L.sszom—l THD DEPTH 050 0932003 01A

FOR PIN ALINEMENT USE GAGE
NO. GA4
(SEE APPENDIX D)

NOTES:
I ALL DIMENSIONS IN INCHES

2. REFERS TO JETEC PUBLICATION JO-G3-!, MARCH 1955
3. REFERS TO JETEC PUBLICATION JO-G3-5, APRIL 1956
4. PIN DIAMETERS DO NOT INCLUDE INCREASE DIAMETER DUE TO SOLDER

8. ON FINISHED TUBE, ADD .030 FOR SOLDER

6. ON FINISHED TUBE, ADD 060 FOR SOLDER
7. DIMENSIONS WITHOUT TOLERANCES ARE FOR INFORMATION AND ARE NOT REQUIRED FOR INSPECTION PURPOSES

FIGURE 21. Bases.
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1500'005
Llooo—l lOOO-'l lv L500DIA Lf.ooo-—l.sos-q—l.ooo—J t 5oom}
22-l 22-2
635 +.005

555

T
gk 8
el [ Elpmee o,

6250|A
ll74 DIA
22-3 22-4
-335%-005
+F -

—Jasooromb s 500108 |- h3..w.wouL

- 364040054 4,000*.005DIA L3.33omo-l 3500L.08 1A L—
22-~5 22-6
|
|
:
. |
2500 }e—2.020—+{ |- 250 1575+

22-7 ' 22-8

1410 ’—~3 owﬂ@

22-10
NOTES:

. ALL DIMENSIONS IN INCHES. DIMENSIONS WITHOUT TOLERANCES ARE FOR INFORMATION ONLY
2. MATERIAL SHALL BE SOFT IRON OR COLD ROLLED STEEL
3. SIDE AND END VIEWS OF POLE FACES ARE SHOWN

<o~ 3.000—

FIGURE 22. Pole tips and gaps for magnetrons.
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ASSEMBLY

SPRING CLIP

DETAIL OF ALTERNATE METHOD OF
MAKING GROOVE. SPUN IN AROUND SKIRT,
TAKING PLACE OF IMPRESSIONS.

6 SLOTS 55 WIDE =288 MAX—=
EQUALLY SPACED P pe——
+015 O
140 DIA ! 285
1 DIA +010
250505
.25% erooz B o
b
0I5 R |
MAX ~ APPROX
6 IMPRESSIONS NOBRL -~ “os2R 1
EQUALLY SPACED —
A 046—] | SHAPE PRODUGED
O5R g'“RgTUBE'g?%NCE AT
#26 (016) B.8 S. GAGE BERYLLIUM COPPER +0I0 THIS POINT 1S
SHEET. HEAT TREAT AFTER DRAWING TO - 258" NOT IMPORTANT.
SPRING TEMPER. SILVER PLATE 20 MSI,
SECTION A-A
JACK BODY
.109— _f_,_
.07I—> 32 ( 3
7+ |
025 R\ TI .047 £.003 | 7 ~28NF2A ZLONG
——T 1________
.169 DIA 5 28l
AFTER PLATING i6 DjA
SILVER PLATE 20 MSI Z:: I_°38 R
T po, s,
A PERMIT ASSEMBLING TO

TUBE BY APPROVED MEANS
NO SHARP CORNERS OTHER THAN AS SHOWN.

PLUG BODY

MODIFY BY REMOVING
HEXAGON
247 DIA -002

MAKE FROM COMMERCIAL
274 GENERAL RADIO PLUG OR
EQUIVALENT SILVER PLATE
ALL DIMENSIONS IN INCHES. UNLESS OTHERWISE 20 MsI
SPECIFIED TOLERANCES SHALL BE *1/64 ON

FRACTIONS, +£.005 ON DECIMALS, +1/2° ON ANGLES

FIGURE 28. Locking jack and plug for magnetrons.
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80

GASKET
DESIGNATION

JTC-1I
JTC-2

JTG-3
JT7C-4

JTC-5
JTG-6

JTG-7
JTC-8

JTC-9
JTC-10

JTC-1I
JTC-12

JTC-13
JTC- 14

JTC-15
JTC-16

JTC-17

JTC-18

NOTES:

OUTS!DE INSIDE
DIAMETER DIAMETER THICKNESS
(A) (8) (C)
2.000*.020 1.625*.028 063+.010
1.890%.020 1.500*.015 063+.010
2.187*.010 1.531 * 015 094+.010
2.875*.010 2.468% 015 063t.010
2.425* 025 2040t 015 0863+.010
2406*.010 2032t 015 094+ 010
2812%t.010 2.593+.015 063t.0l0
4625+ .020 3.300+.030 063*.010
2688+ .020 2.063* 020 063*.010
2.344 * 020 2.000+.020 .125¢.015
5.625%*.030 4313 +*.030 093t.015
5063+ .035 4000+*.035 125%.035

14 HOLES .196+.005 DIA
EQUALLY SPACED ON 4.750%*.0o10 DIA CIRCLE

1.562 *.010 947 t.015 125 *.015
2.110t.010 1.453*.015 093+.010
1.500 £ .020 1.141 *.020 063*.010
5.400%*.035 4.555 +.035 069t.015
5. 188 +.020 4437 +*.015 .125%.015

12 HOLES 063*.010DIA
EQUALLY SPACED ON 4.970+*.010 DIA CIRCLE

5.625 +.030 4.313 %.030 093*.015
6 HOLES .344+t.020DIA
EQUALLY SPACED ON 5.125*.020 DIA CIRCLE

I. ALL DIMENSIONS IN INCHES
2.REFERS TO JETEC PUBLICATION JO-G3-2, FEBRUARY 1948

GASKET SHALL BE A RUBBER-LEAD-RUBBER COMBINATION OR
EQUIVALENT

SSs

FIGURE 24. Gaskets.



3.5 Maximum ratings. (See 6.5.)

3.6 Performance. The performance require-
ments of each type of tube covered by this
specification and the applicable tests to deter-
mine these requirements shall be as specified
on the tube specification sheet (See 4.7 to
4.19.2.4, incl.) The following requirements
and tests may not be listed on the tube speci-
fication sheet but the requirements and tests
apply to all types except where the design and
construction of the tube make the requirement
or test meaningless:

Requirement or test Paragraph
Material ............... 3.3 and 3.3.1
Conductors ............. 34.1
Seal-off tip ............. 3.4.2
Base connections ........ 3.4.3 N
Marking .....covvvnnn.. 8.7 ?ﬂm&
Manufacturer’s source code 3.7.7 N
Workmanship ........ ... 8.8 -
General procedures for ac- 3 3 |
ceptance (determine that X §
tube design and material £ <
employed comply ‘with ‘3 /
qualification inspection : §
photographs and bill of ; zi‘
materials) ........... 4.1 5 X
Test conditions ......... 4.3 g Y |
Orderof tests ........... 44 £ W
Holding period ......... 45 Q& § ;
Preheating ............. 4.6 g
‘Preheating cathode-ray _§ £ |
tubes .....iiiiiinen. 46.1 T 5
Continuity and short tests. 4.7 § % ;
Insulation of electrodes... 4.8 3 3
Mechanical tests ........ 4.9 » 3|
Mechanical-production tests 4.9.1 7 %1
Mechanical-production tests 2 g
(for reliable subminiature 2
tubes) ......eiinnnn.. 49.11 o o
Dimensions ............ 492 %
Dimensions £ .
(for cathode-ray tubes) . 4.9.2.1 9 ‘é
IrilS_Brass-or-bronze steeve base 3
Pr test . Bise sludh ... .. .. 493 2 =
Insulating quality of base ﬁo ’
material ............. 494 4 g
Base, cap, and ,2' 2 |
insert secureness ...... 495 £¢

5

I

as applicable.

MIL-E~1D

Requirement or test Paragraph
Base pin solder depth

(rigid leads) ......... 49.5.1
Salt spray (corrosion) ... 4.9.8
Order for all tests

(for ruggedized tubes) .. 4.9.20.1
Electrical characteristics

measured before and

after shock or fatigue

(for ruggedized tubes) .. 4.9.20.2
Permanence of marking... 4.9.21
Loose particles in magnet-

YODS oo vevnnnnnenannns 60.1

[ _ (Appendix B.) /

374 wnddunie 37§

357.1 Tube designation. The tu
tion shall be made up as specified An 3.7.1.1 to
3.7.1.8, inclusive, as applicable,
tion as marked on the tube shall be used in all
correspondence, markings, etc., with refer-
ence to tubes.

3.7.1.1 “JAN” oprefix. /The designation of

| all tubes procured under £this specification shall

| bear the prefix “JAN”, /except that in the case

of small tubes (T-614/bulb outline or smaller)

the prefix “J” shall be used. Tubes procured
under a contract which either permits or re-
quires any changey in any of the conditions or
requirements of tlis specification shall not bear
the prefix “JANY nor any abbreviation thereof.
The “JAN” brand is registered under number

ion is assigned to the manufacturer
on all tube types of his manufacture
whichh have passed the qualification tests and
havg been approved for inclusion on the Quali-
fied Products List. The code-designating letters
shall be as listed in Publication NAVSHIPS
00,152. The code-designation shall be used

31



v,

VLY |

b .
{

{

dnlgs ofhirane st e Ml F velods 4Kl ¢ . Budvtlance wwh Spufudes KIoDi Ly x

MIL~E-1D

only by the manufacturer to whom it has been
assigned and only as a part of the designation
on tubes manufactured at the plant to which
the qualification approval was granted. In the
case of small tubes (see 3.7.1.1), the manu-
facturer’s code designation may be abbreviated
by deleting “C” (the indication that the code
has been assigned to a commercial organization
in the United States or Canada).

3.7.1.2.1 Tubes not having qualification.
Tubes procured under this specification from
a source of supply for which no qualification
approval has been granted, shall be marked
“JAN” followed by the type on the side wall
of the base, or on the envelope of metal, lock-in
tubes, or other glass tubes, or on the bulb
of tubes without bases. The prefix “J”’, abbre-
viation for “JAN?”, shall be used only as spe-
cified in 8.7.1.1. The manufacturer’s code name
which signifies qualification shall not be used
on any part of the tube.

=3

k‘ I‘“ll' ‘(

[
LV

tifying each tube type follows the “JAN”
> qualification-code marking, or both, as applic-
v able. For magnetrons, when the tube spegifica-
\*® tion sheet covers a series of tubes, the tube
3 type number shall be that of the type cover-
ing the frequency band determined ¥y the test
specified in 4.10.7.8.

’qur\Li‘. )

3.7.2 Manufacturer’s identification. The tube
shall be marked with the mame, initials, or
trade-mark, of only the bgna fide tube manu-
facturer who has contradted under this speci-

turers with tubes,
lishments the sp

ontracted to be supplied. The
1 be placed on the base, bulb, or
all not detract from the tube desig-
he equipment manufacturer’s name
or trade-mark shall not appear on the tube un-

the vadts Shall Be markol wk the Aminéam T

foy the contract is also the equipment manu-
facturer.

32

3.7.1.3 Tube type number. The number iden7/

3.7.3 Country of origin. The phrase “Made
in U.S.A.” shall be marked in small characters
below or adjacent to the tube designation, ex-
cept that for tubes made in a foreign country
the phrase shall be changed accordingly. Tubes

wnot having space for ‘“Made in/U.S.A.” shall

have this marking placed on the unit package
as specified in Specification MIL-P-75. Tubes

Y (semiconductor devices or, 4maller) not having

space for this marking shall have the individual
carton marked as spécified in Specification
MIEP=75 ML-E-77

3.7.4 Acceptarice date. Where practicable,
each tube shall be marked with its acceptance
date by a cpde number placed directly below
or to the pight or left of the phrase “Made in
U.S.A.” When impracticable to place this in-
fonna@ién on a tube because of size, the date-
packaged information as specified for the unit-
package marking in Specification MIL-P-75
shall be used in lieu of the acceptance date. The

/éharacters shall be smaller than those in the

tube designation but not smaller than those in
“Made in U.S.A.”. The first two numbers in
the code shall be the last two digits of the num-
ber of the year. The second two numbers shall
be two digits indicating the calendar week of
the year; when the number of the week is a
single digit, it shall be preceded by a zero.
Reading from left to right or top to bottom
the code number shall designate the year and
week of acceptance, in that order. Space be-
tween numbers shall not exceed 14 inch. If the
branding process is such that the bulbs are
branded prior to assembly of the tubes, the
acceptance-date marking may be performed on
a quarterly basis, provided the date used is in
advance of the acceptance time.

3.7.5 Service-life guarantee. Tubes sold un-
der service-life guarantee shall be marked with
the manufacturer’s serial number, contract
number, and the number of hours guaranteed.

37

\é 3.7.6 Additional markings. When markings

additz' SE%L _Ltg those specified in 8.7.1 to 3:75,

less the tube manufacturer supplying the tube (v inelusive, Largci‘equired on the tube specifica-

tion sheet, they shall be marked in the manner
specified thereon. Tubes not having space for
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$hese additional markmgs shall have the 1n\
dividual carton marked as specified in Spec1
fication MIL-P-75. / \\
/ \
3.7.7 Manufacturer’s source code. I% the
manufacturer desires to include a so;zfrce code
in the tube marking, this code may/be marked
on the tube, provided such a so

:fce code ap-
' pears in only one place on the tube and the size
(of the characters of the s;)yfce code is not
 larger than the size of thos¢’in the date code.
| The source code shall be
| of the Electronic Industries Association as-

stricted to the use

signed numerical systeri. When the date code |
is directly below “Made in U.S.A.”, the source |
code shall be locate!d to the left or right of |
“Made in U.S.A.”/When the date code is either
to the left or rlght of “Made in U.S.A.”, the
source code s%ﬁ be located on the oppos1te side
of “Made in/U.S.A.” or directly below it. The
inclusion af a source code shall not be con-
strued ag permission to omit any ot the mark-
ecified in 3.7.1 to 3.7.6, 1nclus1ve)( Any

P* ad;ii/)onal hidden source or date code shall not
fi

ALy Tk AL

2

o

(2
etk
W

WK Al S

ict with nor impair the legibility of the
spemﬁed markings.

3.8 Workmanthp Tubes shall be manu-
factured and processed in a careful and work-
manlike manner, in accordance with good de-
sign and sound practice. See Agprnbix & fivr
3\1\\& LN

3.9 Military specification sheets (tube spe-
cification sheets) for individual tube types.
The detail requirements and tests for each
tube type covered by this specification are spe-
cified on the military specification sheets and
the tube shall be tested in accordance with the
referenced test procedures specified in section

QThe military specification sheets dated-prior
to 2 May 1952 as part of Specification JAN-1A
and referencing paragra in Specification
JAN-1A are a pa this specification and
shall be used with this specification until super-
military specification sheets issued
er-this specification. (See 6.6)| In the event

f\of any conflict between other requirements of

this specification and the individual military
specification sheets, the latter shall govern, ex-

« cept as speclﬁed in 4.3. (See 6.1.)

Y
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3.9.1 Abbreviations and symbols. For the
purpose of simplification, the following abbre-
viations and symbols are used herein and on
the tube specification sheets wherever practic-
able:

A Angstrom unit
A Amperes (may be either ac rms or
dc)
a Amperes (peak value) or anode
Aac._.. ...ac amperes (rms)
a (alpha) ... Attenuation constant
ac..—..___Alternating current
Ade. dc amperes
»p’ ALD. .. Acceptance limit for sample dis-
persion e ,
b %L .............. Acceptable quEahty leveiﬂww Tebe
8 (beta) ... Phase constant
B/Yo..............._Tuning susceptance
[ Velocity of light
Cooeeeeo___Capacitance
°Cocceceeeee.... Degrees centigrade
[0 Centibels
Cgk, Cgpyoeeaae Tube capacitance between the elec-
Cpk, etc. trodes indicated
Cin_______________Input capacitance
Ck......____Capacitor between cathode and
ground
CLie Load capacitance
em. Centimeter
Cout —..Output capacitance
CPS. i Cycles per second
CRO. _..Cathode ray oscilloscope
[ Center tap
CW Continuous wave
A (delta) ... A change in the value of the in-

dicated variable. When expressed
in percent the difference in read-
ings is divided by the initial
reading and multiplied by 100

Decibels

Deflection plates

Direct current

Deflection factor in volts per inch

dik ... Rate of rise of cathode current
dt pulse
Du_ ... . The product of time of pulse and

pulse repetition rate (duty cycle)

Ay _Dynode

Ballistic deflection

dc voltage on respective anodes or
plates. In the case of multiplex
tubes containing more than one
operating unit, the number of
the unit concerned is inserted
between the voltage symbol and
the element symbol. For example,
E2b, E1b, E1c2, etc. The number
of the unit is the number of the
plate in that unit.
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-,

>

() S Peak dc anode or plate voltage
Ebb.__________dc anode or plate supply voltage
Eb/Ib.__ .. Adjust plate voltage to produce the
specified plate current
Ec,Eel, ... de voltage on respective grids
2,3 ——— Cadilyal nlw
Ece, Ec%cfﬁ_._-.dc sup‘g'fgr voltage to respective
2,3 grids
Ec/Ib_— ____Adjust grid voltage for the speci-
fiedplate current
Eco.. de cutoff grid voltage
ed . Voltage peak between anode No. 2
and any deflection plate in cathode
ray tubes
Edy...._____dec voltage of anode producing sec-
ondary emission
EBe . End-of-plateau voltage
Ef ________Filament or heater voltage
Ef/Po........._._Adjust filament potential (with

other potentials held constant)
to reduce the power output ob-
tained on oscillation by the
amount specified.

Eg1,2,3. .. _rms value of ac component of in-
put voltage for respective grids

egk _..Peak voltage drop between grid
and cathode

egy,egyl, . Peak forward grid voltage

2,3

egxX o Peak inverse grid voltage

Ehk ___________Heater-cathode voltage (sign to in-
dicate polarity of heater with
respect to cathode)

Eid Ignitor voltage drop

Eo dc component of output voltage of
rectifiers

EQ. . _Overvoltage for radiation counter
tubes

€0..._.___ Pulse amplitude

Epo . rms value of the ac component
of plate voltage with respect to
cathode

Epp...... . ____ac anode or plate supply voltage

epX Peak plate inverse voltage

€py...—e.___Peak forward anode or plate for-
ward voltage

Er . Reflector voltage

Eres Reservoir voltage

Ers Resonator voltage

Es dc emission voltage

Es oo Starting voltages for radiation
counter tubes

Esd External shield voltage

Esh _..._________Shell voltage

Esig Applied signal voltage

Eta___.__________Target voltage

Etd. . .. _Average voltage drop between an-
ode and cathode

etd _Peak voltage drop between anode
and cathode

84

Ez__________ lonization, breakdown, or striking
voltage

f _  Filament

F____ _ TFrequency (in cps)

FA ____  Maximum frequency above which
receiving tube performance de-
teriorates seriously and sharply

F1 _ _  Maximum frequency at which
maximum ratings apply
F2 __Frequency at which maximum

plate voltages and plate input
are limited to 50 percent of the
ratings for F1. For frequencies
between F1 and F2 the maxi-
mum plate voltage and plate in-
put will be reduced in the cor-
rect proportion so that at the
frequency F2 these factors will
not exceed 50 percent of their
maximum ratings

fetom Filament center tap

fk Filament-cathode return

Fsg Frequency of signal generator
ftL. Foot lamberts

G Acceleration of gravity
G/Yo.. . Equivalent conductance

y (gamma)..._. Propagation constant
2e1,28 ___ _Grid (number to identify grids,

starting from cathode)
g2+4  ____ Grids having common pin connec-

tion

GA . ____Gas amplification
Gr—___________ Gas ratio
H____ _ _ Field strength in gauss
het Heater center tap
ht _________ Heater tap
Ja______ ___ Anode current -
Ib,Ibl, ._____.dc current of respective anodes or

2,3 plates
i Peak value of dc anode or plate

current. When used in reference
to pulses, the maximum peak
current excluding spike

Ie,Tel, . dc current of respective grid
2,3

(R Peak grid current

Idy...oe.. .. Current of anode producing sec-
ondary emission

If . _Filament or heater current

i Intermediate frequency

Ig rms value of ac component of grid
current

Ihk . Heater-cathode leakage current

Ii Ignitor current

Ik . _dc cathode current

ik —-.Peak cathode current

iL_ __ Peak load current

intcon_...______ Internal connection

To.—  __.dc component of output current of
rectifiers per tube



Ip.rms value of ac component of plate
current
Irooo Reflector current

Reservoir current

.. Resonator current

dc emission current

.. Peak emission current

Isg......dc component of primary emission
from grid indicated

Tta ... .....dc target current
Iz ... Ionization current

oo Degrees Xelvin

Cathode

ke Kilocycles
kMe.. ... Kilomegacycles
KTB..... ... Theoretical resistance noise power
kv ... Peak kilovolts
kVA Kilovolt-amperes
kva . ..Peak kilovolt-amperes

...ac kilovolts (rms)
kVde.. dc kilovolts
kW Kilowatts
kw.. . ... Peak kilowatts
Lo Lamberts
LAL Lower acceptance limit for sample

average or sample median
A (lambda) ... Wavelength
N0 Resonant wavelength
Leoo ... Conversion loss or gain (ratio of
- available signal power to the
available intermediate frequency

power)
LIb Leakage current
Li_ .. Insertion loss
m Lumens
LRLM. .. Lower reject limit median for a
sample of tubes
LS1. . . . Standardized light source supplied

by a coiled tungsten lamp with %

a lead or lime glass envelope
operated at a color temperature

of 2,870° K
LSLA . Lower specification limit for aver-
age of acceptable lots
M. ... Figure of merit, or one million

-...Meter, or one-thousandth

ac (rms) or de milliamperes
Peak milliamperes

_ac milliamperes (rms)

dc milliamperes
Meooooo. Megacycles

_Megohms

Tillifoot lamberts

mele r
Maximum rated standard deviation
Milliseconds— /7858 ~f pulss,

ification factor
MVeoomoeeeeee Peak millivolts

Cplbzng )

UUSrams per Sjner ek
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_...ac millivolts (rms)

mVde.......___ dec millivolts
MW Megawatts
Mw._..__.. -...Peak megawatts
mW.__ Milliwatts
mw .....Peak milliwatts
N Counts for radiation counter tubes
NC.ooeeeeeeee . No connection
-..Noise figure
Npm._____.____Counts per minute

...................... Output noise ratio (ratio of noise
power output to resistance noise

power)
Plate
Per plate
Plate breakdown factor (epy x prr
x ib)
Pd Average drive power
pd... . Peak drive power
Pgl,23 . _Power dissipation of respective
grids
Pio Power input (plate)
Pl Peak power input
Pj__. - --Reactive power in watts
Pl -Plateau length
Pn.__. - Noise output
Po.__.. —.Intrinsic P
Pooo Average power output
-]%% Peak leakage power
APo,ete.... .. Change in Po, etc, of an individua:
Ef tube, caused by the specified
change in Ef
APo, ete....Change in Po, etc, caused by a
t test (life, shock, fatigue, etc)
PO.................... Peak power output

Plate or anode power dissipation
.................... Pulse recurrence rate in pulses per

Fre-RTLe —_Second e _[Fnsm £ ~receiie Tubie

Ps - Relative plateau slope

Qe Quality of a circuit

QL. Loaded Q

QO Intrinsic Q or quality of a circuit

QeL without external loadini

(ﬂ; Yoo Reflector ~ @wolihid fodinth kal™

ToieeeeeeeeeeeRoentgen

R Resistance

Rbo dec resistance of external plate cir-
cuit (bypassed)

Re...oo__dc resistance of external grid cir-
cuit (bypassed)

Re oo Reference resistor for noise-ratio
measurements (for crystal recti-
fiers)

rf Radio frequency

Rf Resistance in series with filament
or heater

Rg Resistance in series with grid

Dynamic internal grid resistance
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Rk . Resistance in series with cathode

Rkal, Rka2, .. Tube resistance between the elec-

Rkrs, Rfrs, etc. trodes indicated

RL.._ . Load resistance (Unity power fac-
tor. Negligible dc resistance)

rms........_.._Root mean square

Rp Resistance in series with plate or
anode

YD Dynamic internal plate resistance
of tube

TS Resonator

Rv. . Video impedance

S e Static sensitivity (phototubes)

8 oeee...Dynamic sensitivity (phototubes)

SCo Conversion transconductance

Sdo Spectral distribution

sd. . Shield

8 Starter electrode

Sgl,g2,ete______. Transconductance between the ele-
ments indicated

sh Shell
o (sigma)__.__“Input” standing-wave ratio in
voltage
o (sigma._.___“Output” standing-wave ratio in
prime) voltage
Sm._. . _Transconductance (control grid-
plate)

ASm,ete.......__. Change in Sm, ete, of an individual

I
e
¢

Ef tube, caused by the specified
change in Ef
ASm,ete.._.. Change in Sm, etc, caused by a
t test (life, shock, fatigue, etc)
Sr__ . Sensitivity ratio (max Ib to min Ib)
T, _Temperature (degrees centigrade)
t . _.Test duration (seconds, unless
otherwise specified)
TA Ambient temperature
_..Target
tad_ Anode delay time. A time interval

between the point on the rising
portion of the grid pulse which
is 26 percent of the maximum
unloaded pulse amplitude and the
point where anode conduction

takes place

Atad... . Anode delay time drift

TE. . . Envelope temperature

tf oo .._Time of fall. The time duration of
pulse to fall from 70.7 percent
of the maximum pulse amplitude
to 26 percent of the maximum
pulse amplitude, excluding spike,
in microseconds

THE oo Temperature of condensed mercury

TR in °C Toked on dxee Ve ol

1) JES, Variation in firing time

tRe Cathode-conditioning time (in sec-

onds) necessary before the ap-
plication of high voltage. In TR
tubes, time delay between ap-

86

plication of ignitor voltage and
rf power
tp.— . Pulse duration (excluding magne-
trons). The time interval be-
tween the points on the trace
envelope at which the instantan-
eous amplitudes are equal to
70.7 percent of the maximum
amplitude, excluding spike. For
magnetrons, see 4.16.3.3
tr_________Time constant of rise (excluding
magnetrons). The time duration
of a pulse to rise from 26 per-
cent of the maximum pulse am-
plitude to 70.7 percent of the
maximum pulse amplitude ex-
cluding spike, in microseconds.
tre. Time of rise of current pulse in
microseconds (for magnetrons,
see 4.16.3.3) amgmt-e
TV..oooe......Time of rise of voltage pulse in
microseconds (for magnetrons,

trv

o1 gsee 4.16.3.3) ~ t
«“r Amplification factg;m vy B
Ul Microamperes, peak value
uAac............._ac microamperes (rms)
uAdec... ....dc microamperes
UAL.........__Upper acceptance limit for sample
average or sample median

umhos_. -Micromhos

L & Microfarads

uh Microhenries

URLM......._Upper reject limit median of a
sample of tubes

US...——ooo..Microseconds

USLA. ... . Upper specification limit for aver-
ages of acceptable lots

waf ..Micromicrofarads

uVac... .ac microvolts (rms)

uVde .......dc microvolts

uW..oooooeo. . Microwatts

V ... Volts (may be either ac rms or dc)

AN Volts, peak value

VA . _.Volt-amperes

L/ W Peak volt-amperes

Vac...ac volts (rms)

'L [ I— dc volts

v/in............Volts, peak value, per inch of
deflection

Vj Amplitude jitter

VSWR_______._._..Voltage standing wave ratio

VU _.Volume units

Vx Extinguishing voltage

Weoeeeeee.. Watts

W Pe@k watts

Ws.-,.---._...-_.....Splke leakage energy

X1 . The orientation of a tube rigidly

mounted for mechanical tests
with the main axis of the tube
and the major cross section of



the tube elements normal to the
direction| of the accelerating
force

X2 The orientation of a tube rigidly
mounted for mechanical tests
with the main axis of the tube
normal and the major cross sec-
tion parallel to the accelerating

force
b S Denoting peak inverse value
Y1 _ ___ The orientation of a tube rigidly

mounted for mechanical tests
with the main axis of the tube
parallel to the direction of the
accelerating force. (When Y1 is
referred to for shock tests, the
principal base of the tube is to-
ward the hammer)

Y2 oo The orientation of a tube (for
shock test only) which is the
same as Y1 except that the prin-
cipal base of the tube is away
from the hammer

AN . Denoting peak forward value

Z... —...Impedance

Zd. .. . Impedance to anode of deflection
plate circuit at power-supply
frequency

2g . oo In‘iedance of the grid circuit

Zgg ... ... Impedance between grids of push-
pull circuit

Zgk ... Impedance between grid and cath-
ode

Li Input impedance

ZL.. Load reactance (with negligible dc
resistance)

Zm ... Modulator frequency load imped-
ance

20 Output impedance and character-
istic impedance

Zp. . Impedance in plate circuit

ZPp-ee Impedance between plates in push-
pull circuit

D2 .Deflection produced by the deflec-

tion plates nearer the screen
(for cathode-ray tubes)
3D4.. . Deflection produced by the deflec-
tion plates nearer the base (for
cathode-ray tubes)
bSO Qualification test

¥ it Standard-design test

# . Special-design test

-2 Periodic-check test

| A Test to be performed at the con-
clusion of the holding period
(see 4.5)

— Indicates change on tube specifi-
cation sheet

—0 Indicates deletion from the tube

specification sheet
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4. QUALITY ASSURANCE PROVISIONS
_ Sie Amdt 5 P3

4.1 General procedures for acceptance.
Acceptance-sampling procedures shall be per-
formed in accordance with Standard MIL
STD-105 and the applicable special procedyres
of Appendix C. The Government will asce
that the tubes, when submitted for inspe
meet all the requirements of this speci
and of the tube specification sheet. The/ manu-
facturer shall furnish all necessary facilities
and equipment for making the test§ (except
qualification tests) and inspection required by
this specification, and shall carry put all tests
under the supervision of the Govgrnment. The
test equipment shall be adequate in quantity
to avoid delay during inspectiod. The Govern-
ment reserves the right to make other tests, not
specifically required, when such tests are deem-
ed necessary to determine fufl compliance with
the requirements of this /specification. The
manufacturer may also mpke such additional
tests as he may deem mecessary to insure
proper quality control his product. Other

test methods may be supmitted for those speci-
fied herein provided if is demonstrated to the

Government that theye is adequate correlation
between the results ¢f the manufacturer’s test
methods and those specified in this specification,
and provided that Auch substitution in no man-
ner relaxes the réquirements of this specifica-
tion. The sch ic wiring diagram of the test
equipment to bg used shall be made available
for checking by the Government. The Govern-
ment reservey the right to check the calibration
and accuracy of the test equipment at any time.
The manufacturer shall make available for
Government use a statement describing the
materials/and pertinent design features of the
tube, su¢h as anode, grid, base, filament, ma-
terial, construction, ete. The Government shall
be supplied with one set of photographs of each
tube for which the manufacturer has been
granfed qualification approval. These photo-
graphs and statement of materials and con-
stryction shall be the same as those submitted
with the request for authorziation to submit
samples for qualification tests, and shall be
psed by the Government for the periodic spot

i'checking of the tubes to determine whether
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, the design and construction of the tubes con-
forms to that for which qualification was,
| granted. Unless otherwise specified in 4.9.1;
any tube which fails any test shall be rejected
unless the manufacturer has corrected the
| cause of failure. ‘

\ 4.1.1 Classification of tests. Each test spe-
cified on the tube specification sheet will fall
into one of the following groups. A test may
include several measurements. f

4.1.1.1 Qualification tests. All tests listed on
the tube specification sheet shall be conducted
as qualification tests. The tests marked on the
tube specification sheet with two asterisks
shall be conducted as qualification tests only,
and shall not be conducted ag acceptance in-
spection. The use of the two/asterisks in this
sense shall not be construed/as limiting quali-
fication tests to those itemg so marked.

4.1.1.1.1 Periodic - check tests. The tests
marked on the tube specification sheet with
two number symbols (# #) shall be conducted
as periodic-check tests and as qualification
tests. The tubes for periodic-check tests shall
be selected at rand at intervals so that, at
the time any lot is/offered for acceptance, not
less than three tubes shall have been tested
during the last 12 calendar months. Should the
tube or tubes fajl such a test, the matter shall
be reported to/the Armed Services Electro-
Standards Agency, (ASESA) as a matter
affecting qualification. The failure of one or
more sampleg for periodic-check test shall not
be cause for/ rejection of tubes until such time
as the effget of the failure on qualification
has been [determined.

/

4.1.1.2 Standard-design tests. The tests
marked/on the tube specification sheet with one
asterisk shall be conducted as standard-design
tests at inspection level L6 of Standard MIL-
STD£105 and an AQL of 6.5 percent for each
indiyidual test, and as qualification tests.

1.1.3 Special-design tests. The tests mark-
ed’ on the tube specification sheet with one
number symbol shall be conducted as special-
S ’Ly\,(' 3 /1') ﬁ»’ seduo’s

Soe Rnde 5= P ksi

design tests at inspection level L6 of Standard
MIL-STD-105 and an AQL of 4.0 percent for
each individual test, and as qualification tests.

4.1.1.4 Tests with special AQLs. /All test
items specified on the tube specification sheet
with an AQL value shall be tested/in accord-
ance with the acceptance-sampling procedure
of Standard MIL-STD-105, and the applicable
special provisions of Appendix G. Where in-
spection level IA is specified, ingpection level
L6 shall be used. These tests shall also be per-
formed as qualification inspection.
4.1.1.5 Life tests. Life tests shall be per-
formed as specified on the tube specification
sheet or as specified in 4.11 t0 4.11.8, inclusive,
as applicable.

/

4.1.1.6 Production tests. All tests not in-
cluded in 4.1.1.1 to 4.1.1.5, inclusive, are pro-
duction tests. Except for tests marked with a
dagger sign, production tests have no symbol

marking. Production/tests are divided into
three major groupings:

Group A: M¢chanical inspection. All
mechanical, visual-mechan-
ical, and dimensional char-
acteristics designated as °
production tests. See 4.9
for classification of defects
and inspection-acceptance
criteria.

: Electrical tests. All electrical
characteristics designated
as production tests. All
electrical defects are major
1 defects, 1 percent AQL.

Group C: Inoperatives. All inoperatives
(shorts, discontinuities,
and air leaks) are major 1
defects, 4.0 percent AQL.

i/

Group

L1 Resulmillin Aslh

4/1.1.7 Variable sampling. When specified
on /the tube specification sheet, the measure-
ments of certain electrical tests for the lot shall
bd controlled for central tendencies, deviations
of lot average from bogey, and for dispersion

ut the average. The sample size shall be as
Yy "t.(,;‘)», bw:‘.,“_“‘,\j bt M e Ao,

38 Ket3 ”Lh"a""k"‘a el 4014 jd&‘]u dmp‘mwk c}»;n,\mu twhit



\-
ekt
L\

gy

Ao i 1\;;),,\,'):'.8 m«‘\‘kivv.(; ,’VA(\A—'VJZ TR ‘\,y [& ralCud an  vadin i
Ho M\W’l a2 ahell &JMMSM 4, Sedipw ii??f 4}04,‘,43.‘,«1;_’,,»« 'K\.“‘.‘I‘\?ﬂ

o ots 5 PR
Ispeciﬂed on the tu ifiration sheet. For
inapecti cedures, see Appendix C.

4.2 Qualification.[ Qualification of ihdiif}ﬁ;z

|ual tube types will be ebtainied in accordanc
i e instructions of Appendix A.

4.2.1 Qualification tests. Qualification tests
shall include tests of all classifications from
4.1.1 to 4.1.1.6, inclusive, and as specified on
the tube specification sheet. The Government
reserves the right to conduct any tests or in-
spection within the ratings of the tube which
they may deem necessary to determine com-
pliance with the requirements of the specifica-
tion.

4.3 Test conditions, All test conditions in
this specification shall be determined by the
following order of precedence:

(a) The particular test conditions speci-
fied on the tube specification sheet.

(b) The test paragraph of this specifica-
tion referred to on the tube speci-
fication sheet.

(¢) The general test conditions specified
on the tube specification sheet.

(d) The general definition and test re-
quirement paragraph of this speci-
fication.

In multiunit tubes, the unit or units not under
test shall be connected to the reference point
or biased to cutoff. Tapped filaments designed
for either series or parallel operation shall be
tested in a manner which will insure proper
internal and external connections. Any shields
and metal-tube envelopes, except those of ex-
ternal anode tubes and metal cathode-ray tubes,
shall be connected to the reference point. When
tests are to be made with cathode resistor bias,
the resistor shall be bypassed with a capacitor
of 3 ohms maximum reactance at the test fre-
quency. Tubes shall be tested at an ambient
temperature of not less than 20° C under free
convection conditions or equivalent, except
where other cooling means are specified under
test conditions on the tube specification sheet.

Wiring or bus bar connections of ample size

L
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to carry necessary currents are permitted;
however, electrode connectors designed ex-
pressly for cooling purposes shall not be used
unless specified under test conditions on the
tube specification sheet.

4.3.1 Test conditions for qualification tests.
When conditions for a test specify only a single
limiting condition (for example, a minimum
value for a test voltage with no maximum spe-
cified), the Government,Laboratory will use
the specified value whex?;)erforming qualifica-
tion tests. !2,‘, M
Amidllss™ p 4 ' ‘

4.4 Order of tests. Tests may be conducted
in any order, except that after the mechanical
tests specified in 4.9.19 the tubes shall meet
all performance requirements on the tube spe-
cification sheet, and that grid-current and
emission tests shall be conducted in the order
listed on the tube specification sheet. For quali-
fication tests, the container drop, low-frequency
vibration, emission, and bump tests specified
in 4.9.18, 4.9.19.1, 4.10.1, and 4.9.19.3, respec-
tively, if required, shall be performed last.
The order of tests for ruggedized tubes shall be
as specified in 4.9.20.1.

4.5 Holding period. Tubes shall be held
nonoperating for a minimum period of 24 hours
(48 hours minimum for cathode-ray tubes).
This holding period shall be initiated after the
completion of all manufacturing processes.
Tests designated by a dagger sign (f) on the
tube specification sheet may be made before
and shall be made at the conclusion of the hold-
ing period; tests not designated by a dagger
sign shall be made before or after the holding
period, provided the order of tests specified in
4.4 is maintained.

L\{ L. See Geloro
4.6 Preheating. Prior to testing, all tubes
shall be preheated under conditions not exceed-
ing the maximum ratings for sufficient time
_ to obtain stabilized values of electrical char-
acteristics. Preheating may be done in the test
set if desired by the manufacturer.

4.6.1 Cathode-ray tubes. Cathode-ray tubes
shall be preheated for not less than 60 seconds
M lors ghal be subjectist e holbing peased
Spuhal G Voot Sediow 1b fuk- Radt i’—] 39
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under conditions of maximum rated filament
voltage (no other voltages necessary).

4.6.2 Stabilization. When stabilization is
specified on the tube specification sheet, all
tubes shall be stabilized prior to characteristic
tests for not less than the period specified.
Voltages as specified on the tube specification
sheet shall be applied continuously during sta-
bilization. After all of the tubes in any lot
have been stabilized once and have met the re-
quirements of this specification, no further
stabilization on these tubes will be required.

4.7 Continuity and short tests.

4.7.1 Continuity. All tubes shall be teste

ducted as a qualification test on all such tubes:
Raise Ef until the filament opens. Test for
shorts from the filament to elements carrying
B~ voltage. If a short circuit is indicated and
passes in excess of five times the rated filament
current without burning out the short circuit,
the tube will be deemed a failure. This test
will be performed at a Governmentylaboratory

Manufacturer’s data are not required for this

test.
Rl 8~ P¥
4.7.5 Continuity and short tests (for relia-
able tubes). All reliable tubes shall be teste
for continuity of all the circuits, includijg
{duplicate-pin connections to the same electrgde,
for shorts between any of the tube elemients
or between the elements and the no-conpection

tubes shall be
y of the elements
ubes showing shorts
ed as inoperable,

4.7.2 Permanent shorts.
tested for shorts between
without tapping the tube.
in this test shall be rej

4.7.3 Tap shorts. Pnless specifically except-
ed by the tube spegification sheet, tubes shall
be tested for tap horts as follows: The tube

4.7.4 Shorts in filamentary-type tubes. Fila-
ment suspension of filamentary-type tubes
which are intended for operation from dry bat-
teries shall be of such design that when the
filament opens, a short circuit between the fila-
ment and any element carrying “B” voltage
shall not result. The following test will be con-

40

11/16 inCh. The
verall length of rod and corK shall be 6 inches.
ther approved equivalent devices may be used.

inch and a small diameter

%
X fThe tubes to be tested for. ontinuity and shorts

, Bhall be preheated for 5 fminutes with operation
oltages or rated heatér voltage only applied.
The tubes shall be fapped with a stroke of

§ approximately 2 inghes at least three times in

each of two plangs 90° apart. An indicating
‘device with a plinimum .peak sensitivity of
50,000 ohms shAll be used. Tubes which give
indication of ghe or more of the following shall
be rejected:

(a) Ejther a permanent or a tap short at
any time during the tapping pro-

cedure.
(b)/ Any open circuit.
(c) Air leaks.

Any fube which shows a grid current of 1.0

or twice the maximum limit for grid cur-
, whichever is greater, shall be considered
as/ inoperable.

4.7.6 Air leaks. Tubes shall be tested for
air leaks by the generally accepted methods of



air-leak detection. In those cases where such
methods cannot be applied, either of the fol-
Jowing criteria shall be applied:

(a) Grid current is 1 microampere or is
twice the maximum limit, which-
ever is greater. In those cases in
which there is a different maximum
limit after life tests,4hat limit shall

be used in judgindgﬁz;ir-leak de-

il PG fect that &gcurs linnglife tests.

(b) In the case of vacuum diodes, ionized
gas appears in space outside the

anode (not to be confused with

unie 13, L

MIL-E~1D

less than 300 Vdec, except those intended for
dry-battery operation, or rectifiers whose maxi-
mum rms test voltage per plate is less than
300 Vac, shall be tested with a negative po-
tential of at least 300 Vdc¢c when measuring in-
sulation resistance from plate to all other ele-
ments tied. However, the applied potential shall
be a negative voltage of at least 100 Vdc when
measuring insulation resistance from each con-
trol grid to all other elements tied.

4.8.3 Receiving tubes intended for dry-
battery operation. Receiving tubes intended for
dry-battery operation shail be tested with a

oo bulb fluorescence). negative potential of 100 Vde.

Amalky —D LT WY

%45 Insulation of electrodes. This test shall 4.9 Mechanical tests. The following tests

be conducted as a special-design test. Test each
control grid to all other elements tied and test
each plate to all other elements tied. The value
of the insulation resistance, measured with the
applied potential specified in 4.8.1, 4.8.2, and
4.8.3, as applicable, shall be not less than 10
megohms. This test shall be performed, with
the filament energized, immediately after the
other specified electrical tests are concluded.
This test shall not be made, however, on tubes
such as gas-filled tubes, cathode-ray tubes, and
magnetrons, which by their nature render the
test impractical. The test shall not be made on
tubes whose rated anode potential exceeds 750
Vde, nor on rectifier tubes whose maximum
rms test voltage per plate exceeds 750 Vac.

4.8.1 Receiving tubes with maximum plate
potential rating greater than 300 Vdc. Receiv-
ing tubes with maximum plate potential rating
greater than 800 Vdec or rectifiers whose maxi-
mum rms test voltage per plate exceeds 300
Vac shall be tested with a negative potential
of at least 500 Vdc, when measuring insulation
resistance from plate to all other elements tied.
The applied potential shall be not less than
— 300 Vde when measuring insulation resist-
ance from each control grid to all other ele-
ments tied.

4.8.2 Receiving tubes with maximum plate
potential rating of 800 Vdc or less. Receiving
tubes with a maximum plate potential rating

are not listed on the tube specification sheets,
but they shall be performed on all tube types
unless the design and construction of the tube
makes the test inapplicable:

Test Paragraph
Mechanical-production tests .... 4.9.1
Mechanical-production tests (for

reliable subminiature tubes) .. 4.9.1.1
Dimensions .......o.e. .5 4.9.2
e e s 9.
ﬁf‘;’” Brass-or-bronze-sleavobase, .. .. 4.9.3

Insulating quality of base material 4.9.4
Base, cap, and insert secureness.. 4.9.5
Salt spray (corrosion) 4.9.8
Permanence of marking

.......

-------

The manufacturer shall correct all deviations
from this specification pointed out by the
Government. The tests, other than those listed
above, in 4.9.1 to 4.9.21, inclusive, shall be per-
formed when so indicated on the tube specifica-
tion sheet.

4.9.1 Mechanical-production tests. Tubes
shall be subjected to visual and mechanical in-
spection for appearance, workmanship, and
production dimension tests. These tests shall
be classified as production tests, and shall be
conducted at inspection level I of Standard
MIL-STD-105 with the following AQL values :

Type of defect AQL
Major1l............. 1. percent
(combined defectives)

41
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Type of defect AQL
Major 2 ........ccu.. 1 percent
(each defect)
Minor .......co00enn. 2.5 percent
(combined defectives)
Control .............. 6.5 percent

(each defect)

Production-dimension test defects shall be
classified as major 1 defects. The degree of
defects for mechanical-production tests (i.e.,
major 1, major 2, minor, or control) is indi-
cated in the classification of defects in Appen-
dix B. Individual tubes shall not be rejected
for control defects; however, if an AQL of 6.5
percent for such defects in any lot is exceeded,
the lot shall be rejected.

M:\——) (Mo SunVimez y

pu

4.9.1.1 Mechanical-production tests (for reli-
able subminiature tubes). Tubes shall be sub-
jected to visual and mechanical inspection for
appearance, workmanship, and dimensions.
These tests shall be classified as production
tests and shall be conducted at inspection
level I of Standard MIL-STD-105 with the
following AQL values:

Type of defect AQL

Major1 ............. 0.4 percent
(combingd defectives)

Major 2 ........c.... 0.4 percent
(each defect)

Minor ......eeeeeees 2.5 percent
(combined defectives)

Control ............. 6.5 percent
(each defect)

Inspection shall be made using 10-power
magnification for the defects as specified in
Appendix B.

4.9.2 Dimensions. Each tube shall be in-
spected for conformance as to size, shape, and
finish according to the applicable drawing spe-
cified on the tube specification sheet. The
dimensions, except those for cathode-ray tubes,
shall be checked on a qualification—, design-,
or production-test basis, as specified on the
tube specification sheet or on the outline draw-
ing.

42

4.9.2.1 Dimensions (for cathode-ray tubes).
All dimensions with tolerances, maximums,
and minimums shall be standard design-test
measurements. All dimensions without toler-
ances are nominal, and shall be qualification
measurements.

4.9.3 Base sleeves. Three samples from each
lot or shipment of brass, bronze or stainless
steel base sleeves used in fabricating tubes
shall be tested. The degreased, unplated brass
or bronze base sleeve shall be crimped to a
base wafer (insert) and immersed in a 1-per-
cent aqueous solution of mercurous nitrate to
which has been added 8 milli-liters of nitric
acid (sp gr 1.42) per liter. After 15 minutes
immersion, the samples shall be removed from
the solution, washed, wiped dry, and inspected
for cracks in the brass or bronze sleeve. Any
evidence of cracking shall be considered a
failure and the lot of brass or bronze base
sleeves shall be rejected. Plated brass or bronze
base sleeves shall be tested in the same manner
after first removing the plating with acid. If
stainless steel is used, the salt-spray (corro-
sion) test specified in 4.9.8 shall be substituted

for the acid test.

4.9.4 Insulating quality of base material.
This test shall be a qualification test and shall
be performed on 8-pin intermediate-shell octal
bases submitted by the base molder. The test
shall be made at a frequency of 100 Mec. The
equivalent parallel resistance of the base
coupled to the adapter shown on figure 25 shall
be measured and assigned zones, as follows:

Zone Resistance

number range (ohms)
1...000eee 0 to 5,500
/R 5,600 to 8,500
3 Z 8,500 to 10,000
4 ..t 10,000 to 12,500
5 S, 12,500 to 15,000
$ J 15,000 to 20,000
(N 20,000 to 25,000 -
- J 25,000 to 32,500
12 2 32,500 to 40,000
10 ooieieiiennnnn 40,000 to 50,000
11 oiieieeiin. 50,000 to 75,000
12 . 75,000 to 100,000



Zone Resistance

number range (ohms)
18 e 100,000 to 150,000
- 150,000 to 250,000
15 (it 250,000 to oo

The measurement shall be taken on each base
after 48 hours immersion in distilled water at
50° C, followed by 2 to 5 minutes drying in
an air blast. The base material shall have a
zone equal to or greater than that specified
on the tube specification sheet. If no zone is
indicated, the following is required for the
material specified:

Material Zone number
Ceramic ........... 13 or higher
Low-loss phenolic.... 11 or higher
Other phenolics ..... 5 or higher

MIL-E-1D

serts by gradually applying torque or pull of
the amount specified in table I and between
the elements specified in table II. When im-
mersion is required in table II (except for re-
ceiving tube bases), the tubes shall be im-
mersed in water at a temperature of 50° C for
18 hours, and then removed and cooled for
1 hour at room temperature. For receiving
tubes when base immersion is required in
table II, the tubes shall be immersed in water
at a temperature of 50° C for 42 hours or in
boiling water for 6 hours and then removed
and cooled for 1 hour at room temperature.
After the immersion test there shall be no
loosening of cemented joints and no loosening
by more than 4,-inch movement of non-
cemented mechanical joints. This test shall be
conducted as a standard-design test.

For tube types, other than receiving tubes, re- . .
fwit quiring ceramic bases or inserts, grade-—4-in- Ml 4.9.5.1 Base pin solder depth (ﬂ.gid leads) .
5 sulating material as specified in Specification ~ Receiving-type tubes constructed with a wafer

FAN=F=10 shall be used.
FRUL-T-10

4.9.4.1 Arc resistance. Tube bases fabric-

- ated from plastic material with noncarbonizing®.,

properties shall be molded from plastic con-

header and rigid leads shall be submitted to a
test to determine depth of solder contact within
the base pins. This test shall be made by sec-
tioning soldered joints of scrap tubes or by

forming to type MAG of Specification MIL-% "[if the depth of s

M-14 furnished by qualified suppliers. The™
base material shall have an insulating quality
of zone 5 or higher when measured as speci-
fied in 4.9.4. The arc-resistance test specified
in method 4011.2 of Specification L-P-406
shall be used in testing the plastic material for
noncarbonizing qualities.

4.9.5 Base, cap, and insert secureness.
Assembled tubes with bases or caps shall be
tested for secureness of bases, caps, and in-

gMuse of x-ray techniques.iTubes shall be rej
within the
4 ins is less than 14 inch,/On these tubes

it shall be determined that the bulb has been
cemented to the base. This test shall be con-
ducted as a standard-design test.

4.9.5.2 Wafer-base pull. Fabricated tubes
shall have a total force of 60 pounds applied
to all pins simultaneously in a direction away
from the tube and parallel to the axis. The
wafer shall not be loosened from the metal
shell.

TABLE I. Torque or pull to be applied to bases and caps.

Base or cap size Torque Pull

Inch-pounds Pounds

Bases 0.65 inch or less 12

Bases having a maximum overall diameter of 0.65 to 1.5 inches_ 20 | _—

Bases larger than 1.5 inches 40 -

Locktal or lock-in bases ORI 35

Medium, small, or miniature caps 1.5 e

Large caps (including caps of cathode-ray tubes) . 3
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TABLE II. Immersion requirements and torque elements.

Design

Immersion Torque elements

Base, pin mount, and shell integral Required Base and bulb, or pins (and
guide lug) and bulb

Base, wafer insert Required Pins (and guide lug) and
bulb, or insert and bulb

Base, phenolic wafer insert metal tubes Not required | Pins (and guide lug) and
shell

Base, ceramic insert metal tubes Not required | Pins (and guide lug) and
shell

Base, wafer only Not required | As specified on the tube
specification sheet

Locktal or lock-in bases Required Pull between bulb and base

Cap, cemented Required Cap and bulb

Caps, metal tubel Not required | Cap and shell

1 Total movement of 22%° vpermitted.

4.9.5.3 Subminiature lead fatigue. This test
shall be conducted as a special-design test.
Two leads per tube shall be tested. The leads
shall be selected in a cyclical manner (regular
recurring), for example, leads No. 1 and 2
on the first tube, leads No. 2 and 8 on the
second tube, ete. The lead-fatigue test shall be
made by subjecting each lead under test to a
pull of 16 == 1 ounces. Each lead shall with-
stand the minimum number, as specified on the
tube specification sheet, of 90° arcs at the
glass header. An arc is defined as the movement
of the lead away from the tube through 90°
from normal and back to normal. A lead shall
be considered to have failed at the time it
breaks off from the tube. Acceptance or re-
jection of the lot shall be based on the number
of tubes defective. A tube having one or more
defective leads shall be considered a defective
tube. This test is a destructive test. Electrical
rejects may be used in the performance of this
test.

4.9.6 Glass strain.

4.9.6.1 Miniature-tube buse-strain, The
miniature-tube base-strain test shall be per-
formed on a sampling basis. See Appendix C
for acceptance samphng procedure The-test

\3, facture The con'ramer for the boﬂmg water

shall be sufficiently large so that, while the test
is being made, no tube is closer than 34 inch
to the retaining wall of the vessel. The con-
tainer shall have a minimum capacity of 2
liters per 15 tubes, and shall be at least three-
quarters full for every strain test. This is to
insure an approximately uniform temperature
gradient for all tubes in the test. The holders,
for the simultaneous testing of at least one-half
of the tubes in the sample at one time, shall
have sufficient spacing between the pins of
adjacent tubes so that the tubes do not come
in contact with each other. A minimum of six
holes 34 inch in diameter shall be drilled in
the plate of each holder. Prior to testing, all
tubes shall be submitted to pin-straightening
procedure. Aline the axis of the tube with
the axis of the deflection cone in accordance
with Drawing 200-JAN, and carefully push
the small end of the cone into the circle formed
by the pins until the cone lies firmly against
the tube bottom. Place the holder of tubes
into boiling water at 97° to 100° C so that
the tubes attached to cones are completely
submerged in the water for a period of 10
seconds. After the 10-second submerging pe-
riod, remove from the water, place on a
wooden support, and allow to cool at room
temperature. Tubes shall then be examined
for class of strain-test defects. If observation,

- after removal of the cones, shows some pins

bent more than others, the test is being made
improperly.
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Se oty

enough S0 that the water temperatuye will not
< be a ly affected by the test, fThe
\§ od of submerswn or miniature ubminia-

PRty /3

3

%\ When a moisture-vaporproof

3
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Defects are: 'shall be packed in a moisture-vaporpr ar-

Group Defect rier as specified in Specificatio IL-P-75,

A Bulb or tip cracks, or both |, {and shall then be subjecte the salt-spray

- S Button cracks 3 |(corrosion) and hu V tests as specified in

C ot Seal cracks 9.8 and 4.9.9,Téspectively, in lieu of those
ests o € tube alone.

A tube which shows one or more of these
defects shall be a defective tube for this test.

4.9.6.2 Glass envelope strain. The glass bulb,
but not the base, of the tube shall be immersed o

in water at not less than 97° C for 15 seconds, \
and immediately thereafter immersed in water i;;

at not more than 5° C for 5 seconds. The
volume of water shall be large enough to be
appreciably unaffected in temperature by this
test. The glass bulb shall not crack or break.
For all-glass type tubes, the entire tube shall
be immersed.
mimiame ol pubmirialial

4.9.6.3 Glass strain (for[receiving tubes).
All tubes submitted to this test shall have been
sealed a minimum of 48 hours prior to con-
ducting this test. All tubes shall be at room
temperature. ¢ The entire tube shall be im-

“Tnersed in water at not less than 97° C for

15 seconds, and immediately thereafter im-
mersed in water at not more than 5° C for 5
seconds. The volume of water shall be large

ture tubes shall be in ance with Draw
ing 245-J such that the minimum o
§ conducted away by the holder used)

The tubes shall be placed in the water so that

no contact is made with the containing vessel,
nor shall the tubes contact each other. After
the 5-second submersion perigd, tge tubes shall
be removed and allowed to'- room tem-
perature on a wooden surface. After drying
at room temperature for a period of 48 hours,
the tubes shall be inspected for evidence of
air leaks. (See 4.7.6.) Electrical rejects other
than inoperatives may be used in the perform-
ance of this test.

ba,mer pack.
T pack is
specified in the (tube-type-number
cification MIL-P-75, the tubes

4.9.7 Moisture - vaporproof

4.9.8 Salt spray (corrosion). The tubes
shall be tested in accordance with method 101,
o test condition A, of Standard MIL-STD-202.

@ JAfter the test the tubes shall be ined to )
determine e corrosion-resistance i
0 that of similar type tubesJ This is a

14 quahﬁcaﬁ(?n test.

4.9.9 Humidity. The tubes shall be subjected
to an atmosphere of 95 to 100 percent rela-
tive humidity at a temperature of 95° to
100° C for a period of 96 hours. These condi-
tions may be met by exposing the tubes in
close proximity to a water bath heated to 95°
to 100° C. The tubes shall not show mechani-
cal failures, harmful corrosion, loss of plating,
paint, etc., or any other defect or deterioration
which may interfere with their operation.
When called for on the tube specification sheet
this test shall be conducted as a periodic-
check test.

4.9.9.1 Moisture resistance. The tubes shall
be tested in accordance with method 106 of
Standard MIL-STD-202. After the holding.
period of 24 hours at room ambient conditions,
electrical measurements as specified on the
tube specification sheet shall be made.

4.9.10 Temperature cycling. The tubes shall
be subjected to the number of temperature
cycles specified on the tube specification sheet.
Low temperature shall be —65° C or lower;
high temperature shall be 85° C or higher.
Tubes shall be maintained at each end tem-
perature for sufficient time to reach equilib-
rium, but for not less than 5 minutes. Changes
in temperature from end point to end point
shall be gradual, but the cycle shall not exceed
30 minutes in time. At the manufacturer’s
option, the tubes may be taken immediately
from an oven to cold box or vice versa. The
test may be started at any point in the cycle.



A cycle is defined as a series including both
end-point temperatures and return. For ex-
ample, room temperature to —65° C to 85° C
to room temperature.

4.9.11 Pressure. The completed tubes shall
withstand 45 pounds per square inch absolute
pressure for a period of at least 60 seconds.
This pressure shall be attained within 60
seconds.

4.9.12 Low pressure. The tubes shall be
tested under the conditions specified in a
chamber evacuated to a pressure not exceeding
70 mm Hg absolute. The tubes shall operate
satisfactorily, shall not change in frequency,
and shall not exceed the limits specified. In
addition, there shall be no arc-overs or harm-
ful coronas exhibited, nor shall there be any
other defect or deterioration which may inter-
fere with the operation of the tubes.

4.9.12.1 Low-pressure voltage breakdown.
The tubes shall be tested in a chamber under
the conditions of pressure specified on the
tube specification sheet. The specified voltage
shall be applied between the base pins (or
leads) of the elements carrying B+ voltage
and their adjacent pins (or leads). Voltage
shall be of sinusoidal waveform with F = 60
cycles. Tubes showing evidence of corona or

MIL-E-1D

4.9.15 Temperature operation.?

4.9.15.1 Low-temperature operation. The
tubes shall operate under the conditions speci-
fied on the tube specification sheet, following
the specified warmup time at an initial ambi-
ent temperature of —65° C.

4.9.15.2 High-temperature operation.' The
tubes shall operate at the ambient temperature
and under the conditions specified on the tube
specification sheet.

4.9.16 Bulb temperature.* When a measure-
ment of bulb temperature is required, the hot
spot shall be located as specified in 49.16.1
and the temperature measured as specified in
either 4.9.16.2 or 4.9.16.3. The method to be
used shall be specified on the tube specification
sheet. Where the use of thermocouples may
not be practical because of high voltage or
stray rf power, a temperature-sensitive paint
or lacquer may be used.

4.9.16.1 Hot-spot location. For each tube
type the hottest point on the tube envelope
shall be determined using a temperature lac-
quer (Tempilaq or equivalent) with melting
point not more than 5° C less than the maxi-
mum permissible bulb temperature for the
type. The tube shall be placed in an oven, as
described on Drawing 262-JAN, and, with

P arcing shall be considered defective.
/Q,,.g‘.?—% eb-12-2
Pr  4,9.13 Pressurizing. The tubes shall be her-

the specified test conditions applied, the oven
temperature shall be raised until the lacquer
just begins to melt locally. The central point
of the melted area shall be taken as the loca-

metically tight after the parts noted in the
outline drawing on the tube specification sheet
have been gasketed as specified to a pressure
chamber for 1 minute at the specitied air
pressure. This test may be eliminated if the
particular design renders it meaningless, and
it is so recorded on the qualification report.

4.9.14 Temperature coefficient. The tem-
perature coefficient, AF/°C, shall be deter-
mined from the average of three tests over
any 30° C temperature range. Conditions shall
be as specified on the tube specification sheet.
The temperature shall be that of the fre-
quency-determining element.

tion of the hottest point.

4.9.16.2 Temperature by loop-thermocouple
measurement. A loop-thermocouple device of
the following specifications shall be used for
measuring bulb temperature: A length of wire
of type 304 or 802, spring temper, stainless
steel, diameter 0.004 inch, roughly equal to
the perimeter of the tube envelope in the
cross-sectional zone containing the hottest

1 References to 4.9.15 and 4.9.16 on tube specifi-
cation sheets dated prior to the approval date of
this specification shall refer to 4.9.15.1 and 4.9.15.2,
respectively, of this specification.
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point, shall be formed into a loop by spot
welding the ends together; at approximately
one-fourth the length of the loop from thex
weld, a V-shaped kink shall be made at rightf
angles to the plane of the loop to insure=
spring-tightness of the loop on the envelope;.
at approximately one-half the length of theu
loop from the kink, the junction of a No. 40 :

)ﬁ, and in the manner specifi

MIL-E-1D

the Armed Services. The movement of the
mechanism shall be over a range correspond-
ing to the frequency range specified. This test
may be made on a non-operatmg tube

4.9.18 Contamer drop. The tube shall be
packaged and packed in the type of container
Speclﬁcatlon

Brown and Sharp, or equal, gage thermosyw MIL-P-75. The packageﬁ“fﬁu%eféﬁau then be

couple of chromel and alumel shall be spot:
welded to the inside of the loop. The junctiont |
of the thermocouple shall be calibrated to .
within =0.5° C. The loop-thermocouple shall = %
be placed on the tube envelope so that the h
junction is in direct contact with the hottest &
point. (See 4.9.16.1.) The tube, with the _
thermocouple in position, shall be placed in
the oven described on Drawing 262-JAN. -
The cold junctions of the oven thermocouple
and the loop-thermocouple shall be immersed £
in a melting ice bath, or a cold junction com-
pensated potentiometer may be used provided ,3
the necessary accuracy is obtained. All volt- v/
ages shall be read with a potentiometer with 9/
a sensitivity of at least 0.02 millivolt (or 0.5°

C, if direct reading). With the oven at the & -‘4
specified temperature and with the specified &
conditions applied to the tube, the bulb tem- 5
perature shall be read. a

»n\-g:_’};}; M ;.;di -AL»

ey itk S

4.9.16.3 Temperature by conductwn-band
measurements. Envelope temperature measure- 3
ments shall be made by use of thermocouple & k
wires welded to opposite sides of a split phos- %
phor bronze ring in good thermal contact with ¢
the envelope. The dimensions of the ring shall %
be as shown on figure 26 or such that equiva- '43
lent envelope contact is made. Unless other- 2
wise specified, the ring shall be located at the
hottest spot on the envelope. (See 4.9.16.1.) o
At the temperature specified on the tube speci-
fication sheet and with the specified conditions
applied to the tube, the bulb temperature

shall be read.

[ A LY

4.9.17 Mechanical fatigue. The tube shall
withstand the specified number of coarse or >
vernier tuning cycles, or both, without failure, 2 3
undue wear, or any other deterioration which~
might render the tube unsuitable for use by

"\dropped onto a rigid horizontal surface four

tlmes once each on the top and bottom and

| once on each of two adjacent sides/of the

container. The height of the drop test shall be
3 feet unless otherwise specified in /Specifica-
| tion MIL-P-75. Tubes used for this test shall
| have met all the requirements of /this specifi-
| cation prior to this test. Following this test
| the tubes shall comply with the applicable
portion of 4.9.18.1 and shall pass those tests
‘| required on the tube specification sheet to be
performed after the drop test. This test shall
be performed three times a year in accordance
with table III. (Contajner-Drop Sampling
Plan.)

4.9.18.1 Container-drop compliance. The ac-

% ceptance criteria shall be in accordance with

table III. For all tube types, inoperable tubes
are defined as those tubes that will not func-
tion because of shorts without tapping, open
connections, no eléctron emission in tubes re-
quiring electron /emission, broken envelopes,
loose metallic components, bases or caps that
are loose withgut application of torque, and
pins or caps so distorted that the base or cap
will not function with complementary circuit
components or will not pass applicable gages.
For receiving-type tubes and for other types
which require a tap-shorts test, tubes that
show short indication on every tap of the tap-
shorts test are also inoperable tubes.

4.9.18.1.1 Receiving tubes. Receiving tubes
which’ have been subjected to the container-
drop/ test shall be within the limits of the

tests Tor heater-cathode insulation,

nversion transconductance.
$ec Rmdlr 3 P2 73
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=, subjected to the following tests and shall meet
4 the requirements specified.

(a) The change in position of the unde-
flected focused spot from its posi-
tion noted before the test shall not
exceed the following values:

Tube face Change
diameter (inches) (mm)

s

-------------------

-------------------

------------------

-------------------

ping shall be no more than a total
five loose particles greater than
%4 Inch in any one cathode-ray
tube. Tubes having any loose par-
ticles greater than 14, inch shall be

‘4,-‘2944 velise, tue Megurded (5 He /\MW on neeorolomes wlk SpRuAelan KL

(1]
(=]

7 MIL-E~1D

%

é TABLE III. Container drop sampling plan.

)

3
:" Domestic Nux:‘bier of Number of Amﬁu Ac:::::"
‘f‘\: eontainert eod:m n:drl tube:d (inoperatives (inoperatives plus
E tube conten » dropp only) electrigal defects)
3200 1 200 5 "19

& 100, 1 100 3 11
£ 50 2 100 3 11

o 48 2 96 3 11

2 36 3 108 3 11

< 82 3 96 3 11

5 26 '4 (1) 1100 (26) '3(1) , 11 (3)

\{\ 18 1 18 1/ 2

RN 16 1 16 1 // 2

3 6 1 6 /0 1

oy 4 2 8 /0 1

§ 1 5 5 /0 1

.?i ! Figures in parentheses represent all alternate plans to be used for other than eiving tubes.

P

2 4.9.18.1.2 Cathode-ray tubes. After the con- vibrated with the face down in a
3 tainer-drop test, cathode-ray tubes shall be horizontal plane at 5 G for 1

minute. If the screen shows dam-
age from such vibration, the tubes
shall be rejected.

(d) The change in grid cutoff voltage
shall not exceed 10 percent.

(e) There shall be no damage to the
external parts of the tube.

4.9.18.1.3 Rectifiers. Rectifiers which have
been subjected to the container-drop test shall
be within the limits of the operation and
heater-cathode insulation tests. Gas rectifiers
shall be subjected to these tests 24 hours after
the container-drop test has been performed.

4.9.18.1.4 Voltage regulators. Voltage regu-
lators which have been subjected to the con-
tainer-drop test shall be within the limits of
the ionization-voltage test. Only those ioniza-
tion tests which are production tests shall be
made.

4.9.18.1.5 Klystrons. Klystrons which have
been subjected to the container-drop test shall
be tested for -controlling-electrode voltage,
power output, and tuning range. After the
container-drop test, the controlling-electrode
voltage and power output shall not have



- changed from their initial values by more than
the amount specified. The tubes shall pass
frequency-range test specified on the tube spe-
cification sheet. Tubes using an external cavity
shall operate within the frequency speciﬁed.

4.9.18.1.6 Thyratrons. /

/

4.9.18.1.6.1 Thyratrons (excluding hydro-
gen thyratrons). Thyratons, after /the con-
tainer-drop test, shall pass the anode-voltage,
- grid-voltage and operation tests when these
tests are specified on the tube gpecification
N sheet. These tests shall be made 24 hours after
3 |the container-drop test has been/made.
§ 4.9.18.1.6.2 Hydrogen thyrdtrons. Hydro-
gen thyratrons, after the container-drop test,
| shall pass the time jitter and operation (1)
tests when these tests are specified on the
' tube specification sheet. These tests shall be

made 24 hours after the/container-drop test
. has been made.

vadin SMapunae slchix Lv- kRt 1)

4.9.18.1.7 Transmitting tubes. After the
ntainer-drop test, transmitting tubes shall
, cutoff, and operation
are specified on the tube

g

pecification sheet.

1]

4.9.18.1.8 Magngtrons.1 After the container-
|drop test, magngtrons shall pass the initial
£ test requirements for pulse voltage, stability,
frequency, and/bandwidth. These tests shall
'be performed nder the osc111at10n conditions

LL W\‘ci Supadaon Kiows

§
i
el

\

3 | 4.9:18.1.10 Other classes of tubes.t All
‘§ other classes of tubes which have been sub-

S X‘ References to 4.9.18.1.8 on tube speclﬁcatlon sheets
prior to the approval date of this specifica-
n shall refer to 4.9.18.1.8, 4.9.18.1.9, or 4.9.18.1.10
| (as applicable) in this specification.
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Jected to the contamer-drop test shall-meet
the initial acceptance limi e productlon

4.9.19 Vibration and bump tests.

4.9.19.1 Low-frequency vibration. The tube
shall be rigidly mounted on a table vib-

'rating with simple harmonic motion at a fre-
'quency of 25 =+ 2 cps with a fixed amplitude

lof 0.040 == 0.0025 inch (total excursion of
' 0.080 =+ 0.005 inch). Each tube shall be vi-

brated in positions X1 and X2, except that if
the cumulative result of tests on 50 or more

| tubes of a construction shows that more than

75 percent of the tubes have higher output
voltages in one position, subsequent measure-
ments shall be taken only in the position giv-
ing the higher readings. The voltages specified
on the tube specification sheet shall be applied
to the tube during vibration. The value Eb
under test conditions shall be regarded as Ebb
and shall be applied to the tube through the
specified resistor (Rp). The impedances of
plate and screen voltage supplies shall not ex-
ceed that of a 40 uf capacitor at 10 cps.
(Preheating of the tube at these voltages is
permissible.) The value of the alternating
voltage (Ep) produced across the resistor
(Rp) as a result of vibration shall be meas-
ured with a suitable device. This device shall
have an appropriate voltage range and shall
have the ability to measure, with an error
of less than 10 percent, the rms value of a
sine wave of voltage at all frequencies from
20 to 5,000 cps. Thermal or VU meters may
be used provided the shunting effect on the
plate load does not result in error greater
than the 10 percent allowed above. Unless
otherwise specified, each tube shall be vibrated
for a time necessary to obtain a stable read-
ing of output voltage or for a maximum period
of 30 seconds in any one position. The stable
reading shall not exceed that specified on the
tube specification sheet. However, if at the
end of 30 seconds, the average value of the
meter reading exceeds 50 percent of the maxi-
mum specified voltage and is increasing, the
tube shall be vibrated for a total time of 8
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minutes, and the tube rejected if the average
value of the meter reading at the end of this
period exceeds the maximum specified volt-
age. When this test is conducted and no meas-
urement is made of output voltage, each tube
shall be vibrated for 60 seconds each in posi-
tions X1 and X2. This test shall not result
in tap or permanent shorts or defects which
will cause the tube to be inoperable.

4.9.19.2 High-frequency vibration. This test
shall be conducted as specified in 4.9.19.1, ex-
cept that the frequency of the vibrating table
shall be 50 = 2 cps.

4.9.19.3 Bump. Each tube shall be mounted
in a vertical position in the standard bump-
test equipment shown on Drawing 123-JAN.
No electrical potentials shall be applied to the
tube during this test. The hammer arm shall
be released from the specified angle and allow-
ed to strike the glass envelope one blow at an
angle of 45° to the plane of the press seal.
The hammer shall strike the tube in such posi-
tion that free pendulum motion is obtained
without excessive wobble. This test shall be
performed three times. Subsequent to this
test, the tube shall comply with all applicable
¢ mechanical requirements and meet the limits
of al](cgsts specified on the tube specification
Pro dw W

4.9.19.4 Bump and short. Each tube shall
be tested as specified in 4.9.19.3, and, in addi-
tion, suitable indicating potentials shall be
applied to the various electrode combinations
through a short-indicating device. There shall
be no shorts, momentary or permanent, be-
tween the elements during this test.

4.9.19.5 Operation bump. The tube shall be
mounted as shown on the tube specification
sheet, under specified test conditions. This
test shall be made with a pendulum consisting
of a steel ball 54 inch in diameter suspended
by a wire 0.02 inch in diameter, with the dis-
tance between the point of suspension and
the center of the ball 414 inches, or with an
equivalent pendulum. The ball shall be sus-

52

tube at approximately one-half the distance
between the extreme limits of the tube pro-
jecting above the socket. In this position, the
point of suspension of the ball shall be direct-
ly above the center of the ball. The ball shall
be permitted to swing freely through an arc
of 60° in a plane through the axis of the
tube and from such an angle that the ball
strikes only the tube envelope. After striking
the tube with the ball in accordance with the
test, the power output or the frequency, or
both if specified, shall not change by more
than the amounts indicated. The tube shall be
considered to have met the test satisfactorily
if, after testing in this manner three times,
the tube does not fail on any test and if, dur-
ing this test, the quantity measured does not
at any time show a nontransient change of
more than the specified amount from the orig-
inal value.

4.9.19.6 Operation vibration. The tube shall
be vibrated in accordance with 4.9.19.1, with
the specified operating conditions applied. A
test load shall be arranged to pick up some
power output from the tube. If the load is
not vibrated with the tube, it shall be ar-
ranged so that the frequency pulling of the
tube is negligible compared to the variation
in frequency due to the vibration of the tube.
The total radio-frequency spectrum, including
any permanent change in frequency, shall not
exceed the limit specified on the tube specifica-
tion sheet. For klystrons, the test load, as
seen by the tube, shall be as specified on the
tube specification sheet. Spectrum bandwidth
determination shall be made during the test,
with the operating conditions held unchanged.

4.9.19.7 Nonoperation vibration. The tube
shall be vibrated at the specified frequency
and acceleration in accordance with 4.9.19.2.
The conditions of operation before and after
vibration, including the adjustment of the
tuner mechanism and reflector voltage, shall
remain unchanged. The difference between
the oscillation frequencies before and after
vibration shall not exceed the limit specified.

\‘
§ 4.9.19.8 Cathode-r : to7s tro-
¥ [stati ction types shall be vibrated in posi-

pended so that when at rest it touches thed;;
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[ tions X1 and X2. Mag'netlc deflection types

out damage; simple harmonic ration, at an
amplitude of 0.040=.0025 ifich (0.0800.005
inch total excursion), at a frequency of
25 =+ 2 cps for 60 sefonds and at a frequency
of 50 = 2 cps for 300 seconds, in each di-
rection. A cjr€ular trace shall be presented
on the screén and the increase in line width
due to felative motion of tube parts when

vibpafed at 25 = 2 cps and 50 =+ 2 cps shall
be& measured.
&—9 G4i16-G oiT
le,;“ 4.9.20 Mechanical tests (for ruggedized
tubes)

ol Py

4.9.20.1 Order of all tests. Tests may be
conducted in any order except that vibration
and shock tests shall be conducted after elec-
trical characteristics are measured, and that
grid-current and emission tests shall be con-
ducted in the order listed on the tube speci-
fication sheet. The tests in 4.9.19.1 to 4.9.19.7,
inclusive, when specified on the tube specifica-
tion sheet, shall be conducted in the order
listed. Shock, fatigue, drop, and life tests shall
be conducted on different tubes.

4.9.20.2 Electrical characteristics measured
before and after shock or fatigue. Tubes sub-
jected to shock or fatigue testing shall con-
form to the initial limits specified for all char-
acteristics which are required as criteria for
post-shock or post-fatigue acceptability. After
the shock or fatigue test specified in 4.9.20.5
and 4.9.20.6, respectively, the tubes shall com-
ply with the post-shock or post-fatigue limits
specified.

4.9.20.3 Variable frequency vibration. This
test shall be a qualification test. The tubes
shall be vibrated under the conditions speci-

fied in 4.9.19.1 and posmon Y1 “§hall b% ded.
The tubes shall be vi rate‘&; ineach of the

three positions through the frequency range
from 10 to 50 cps and back to 10 cps. The
time for gradually covering the range from

10 to 50 cpﬁ shall be 8 to 15 minutes. Each
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tube shall be vibrated for 60 seconds at the
frequency which gives the maximum vibra-
tions output voltage in each of the three posi-
tions. If at the end of the 60 seconds the
vibrations output is increasing, the vibration
shall be continued until there is no further
increase. The tubes shall not show vibrational
output in excess of the maximum limit speci-
fied. This test shall not result in tap or per-
manent interelectrode shorts or defects which
cause the tube to be inoperable.

4.9.20.4 Low-frequency vibration (see
4.9.19.1).

4.9.20.5 Shoclk test. The shock test shall be
conducted on the Navy type, high-impact
(flyweight) shock machine for electronic de-
vices, or its equivalent. (See Drawing 180
JAN.) The standard steel hammer shall be
used. The shock machine shall be so adjusted
that the hammer at rest just contacts the
anvil of the shock table. Each tube shall be
subjected to a total of 20 hammer blows of
the specified angular displacement; that is,
five blows in each of the positions X1, X2,
Y1, and Y2, in any sequence. The tube shall
be mounted in the clamp, as specified:

Size of tube Drawing No.
Miniatures .......... 184-JAN
Subminiatures ....... 184-JAN
T-9 and larger ...... 216-JAN

On subminiature tubes the leads may be clip-
ped. The tubes shall be tested under one of
the following conditions:

(a) With the voltages which are speci-
fied on the tube specification sheet
applied to the tube.

(b) With a thyratron-controlled, short-
circuit indicator with the circuit
constants as shown on figure 27,
or its equivalent, connected to in-
dicate interelectrode shorts. Tubes
shall have rated filament or heater
voltage applied.

When the shock test is specified as a basis
for lot acceptance, lots shall be acceptable if
sample tubes comply with the shock-test samp-
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TO FOLLOVING STAGE

50K

100K

000!
TO ELEMENTS ¥t e
OF TUBE
UNDER TEST 50K
o 0——/\/\/\/—C
Ecc
o+ o—po
sw
6 55K RESET
SWITCH
TO PRECEDING STAGE© Epp

Ecc SHOULD BE ADJUSTED TO INDICATE A SHORT WITH A 50000 OHM RESISTOR
AND TO GIVE NO INDICATION WITH 55000 OHMS. THE FIRING VOLTAGE Ec SHOULD
NOT BE OUTSIDE THE RANGE OF I.O TO 3.0 VOLTS.

FIGURE 27. Short-circuit indicator.

ling procedure specified in Appendix C. Tubes
which show one or more of the following de-
fects shall be considered failures:

(a) Tubes which show permanent shorts
during the shock tests.

(b) Tubes which show tap or permanent
shorts or open circuits following
shock tests, when tested as speci-

\g* fied in 4.7.2 and-47-3 Tespectivel
VT

T ively.
M W1 nussiot .
ubes which do not comply with

This is a destructive test.

4.9.20.6 Fatigue test. The tubes shall be

rigidly mounted on a table vibrating with & Shall be rubbed With 3 56
simple harmonic motion at a frequency of \>
25 -2 cps with an amplitude of 0.040 ==0.005 §

inch (total excursion 0.080 == 0.005 inch) or

(a) Tubes which show permanent or tap
shorts or open circuits following
\v;’ fatigue test, when tested as spe-
€ > cified in 4.7.2 and—4%3;—respee-

\ tively. & 6732 wdusive
(b) Tubes which do not comply with

post-fatigue limits.
This is a destructive test.

4.9.21 Permanence of marking. All tubes
shall be marked in a legible and permanent

post-shock limits. Hps manner on the base, bulb, or shell Wl_’thq the

« information as specified in 3.7.1 to &3.—7:‘7, in-

clusive, as applicable. The time for submission
of samples for permanence of marking shall
be set by the manufacturer. |

ois held firm-
erting as much pressure
~the marking shall be rubbed 12|
intés. (After this test, the marking shall not

any equivalent combination of frequency and€&§ {-ve<worn thin, changed color, become rag-

excursion resulting in 2.5 G applied to the
tube under test. The tubes shall be vibrated
for a total of 96 hours, 32 hours in each of
the three positions, X1, X2, and Y1. Only
rated filament or heater voltage shall be ap-
plied. Tubes which show one or more of the
following defects shall be considered failures:

b4

ged, or lost appreciable gloss. This test shall
be conducted as a standard-design test.
(See 3.7.)

4.10 General electrical tests. For procedures

peculiar to hydrogen thyratron tests see Ap-
pendix E.



4.10.1 E'mission current.

4.10.1.1 Emission. To avoid damaging the
tube under test, the emission voltage shall be
applied only for sufficient time to permit the
emission to reach the specified minimum value.
The duration of the test shall not exceed 5
seconds. When only a minimum current limit
is specified, a voltage less than the value spe-
cified may be applied provided the required
minimum emission current is thus obtained.
In qualification testing of receiving tubes,
when only a minimum current limit is speci-
fied, the test shall be performed by increasing
the applied voltage until the specified mini-
mum emission current is obtained and read-
ing the voltage drop across the tube under
test.

4.10.1.1.1 Emission at reduced filament
voltage. If an emission-current test is speci-
fied at reduced filament voltage, this test shall
be performed prior to the emission-current
test at rated filament voltage. Operate the
tube with 90 percent of rated filament volt-
age only applied. After allowing the cathode
temperature to stabilize, apply the emission
voltage in the manner specified in 4.10.1.1.

'\g
4.10.1.1.2 Emassion at rated filament volt-*

age. Operate the tube with rated ﬁlament
voltage only applied. After allowing the cath-
ode temperature to stabilize, apply the emis-
sion voltage in the manner specified in
4.10.1.1.

4.10.1.2 Peak emission by voltage drop. The
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4.10.1.3 Peak emission. The filament or
heater potential shall be supplied and the
grid or grids, if present, shall be connected
to the plate. A suitable condenser shall be dis-
charged through the tube and a load resistor.
The peak current shall be measured by an
oscilloscope suitably calibrated. An equivalent
method may be used. Pulses shall be applied
in such a manner that the tube will not be
damaged. The peak current shall be within
the limits specified and there shall be no evi-
dence of sparking during the test.

4.10.1.4 Emission by oscillation. At the end
of the power-oscillation test specified in
4.10.2.2, the filament potential shall be reduced
until the rf power output has been reduced
10 percent, at which point the filament po-
tential shall not exceed the value specified; or
the filament potential shall be adjusted to the
limit value specified, at which point the power
output shall be not less than 90 percent of
the initial value.

4.10.1.5 Pulsing emission. The tube shall
be operated at the electrode potentials speci-
fied. Where pulse voltages are indicated, the
pulse duratlo shall be not less than 2 nor
gleater thafi 0" us. Time of rise shall be not
greater than 10 percent of the pulse duration
and time constant of fall not greater than
20 percent of the pulse duration. The duty
shall be not less than 0.001. Variations in 80
percent of the top portion of the pulse shall
not exceed =+ 5 percent of the maximum am-
plitude and no portion shall fall below the

maximum amplitude by more than 10 percent.
There shall be no sign of arcing during the
latter half of the test and the average peak

\4; tube shall be tested with the specified voltage
< applied to the filament or heater, with a 760-
3 cycle plate supply sufficient to start the tube

and sufficient series resistance to limit the
anode current to the specified maximum cur-
rent (ib) value per anode. A suitable circuit
designed to permit the conduction of the spe-
cified peak current for one or two approxi-
mate half-cycles per second shall be provided.
The peak voltage drop, exclusive of the start-
ing voltage, measured from an anode to the
reference point as shown on a cathode-ray
oscilloscope, or by other suitable means, shall
be within the limits specified.

plate current shall be within the limits speci-
fied.

4.10.1.6 Pulsing emission sinusoid. The tube
shall be operated at the electrode potentials
specified on the tube specification sheet. Where
pulse voltages are indicated, the pulse dura-
tion shall be not less than 2 us and the pulse
recurrence rate not less than 50 pulses per
second. A sinusoid or partial sinusoid pulse
may be used. There shall be no sign of arcing
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during the latter half of the test and the
average peak plate current shall be within
the limits specified.

4.10.1.7 Thyratron or gas-rectifier emission.
The tube shall conduct pulses at a recurrence
rate of not less than 1 nor more than 60 pulses
per second. The duration of the pulses shall
be such that the current flows not less than
0.5 nor more than 2.0 percent of the time.
The pulse width in no case shall be less than
150 us. The shape of these pulses shall be
such that the current rises smothly and con-
tinuously to its peak value near the middle of
the pulse. The grid or grids, if any, shall be
connected as specified. With the filamentary
types, connection to the filament circuit shall
be made to the midpoint of the filament trans-
former. Variations in the tube voltage drop
at current values below the peak current speci-
fied shall be ignored. There shall be no evi-
dence of sparking of the filament (or cathode)
or of flashover during the test, and the peak
voltage drop shall be within the limits speci-
fied.

4.10.1.8 E'mission oscillation. This test shall
be made with the tube operating under the
oscillation-test conditions after the power-os-
cillation test. (See 4.10.2.2,) The filament po-
tential shall be changed as specified and the
change in power output or cathode current
shall be within the limits specified.

4.10.2 Oscillator tests.

4.10.2.1 Oscillator grid current. Oscillator
performance shall be measured according to
the circuit shown on Drawing 195-JAN. The
specified voltages shall be applied to all ele-
ments through the specified circuit imped-
ances. Oscillator performance is determined by
the value of grid current for the specified
resonant tuned impedance as obtained by the
adjustment of R1.

4.10.2.2 Power oscillation. When the fre-
quency of operation is not specified, each tube
shall be operated as a self-excited oscillator or
as a separately excited amplifier, at any fre-
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quency. If a frequency is specified, the test
frequency shall be not lower than that value
but may be higher if the manufacturer so
desires. Each tube shall be so tested that the
load circuit is adjusted for not more than the
specified plate current and the grid excitation
is adjusted until the dc grid current is within
20 percent of the value specified. A resistor
of the specified value (= 10 percent) shall be
connected in the de grid circuit. Useful power
output, when specified, shall be interpreted to
be the power delivered to the load. When
tested as a self-excited oscillator, the total rf
power output of the tube shall be within the
limits specified. When tested as a separately
excited amplifier, the total rf power output
of the tube minus the power furnished by the
driver to the control grid and the bias source
shall be within the limits specified.

4.10.2.3 Internal insulation. At the conclu-
sion of the power-oscillation test of the high-
est frequency specified on the tube specifica-
tion sheet (including qualification test) and
with operation at approximately the same fre-
quency, the anode voltage shall be increased
by 10 percent and the circuit readjusted to
obtain the same plate input. The grid drive
may be reduced but the power output shall be
not less than that specified for the referenced
oscillation test. The tube shall then be oper-
ated for 1 hour under the above conditions.
During this period, the insulating material
used within the tube should not become over-
heated, as indicated by reddening, nor should
any electrical breakdown occur within or upon
the surface of such insulation. At the end of
this test, the emission and power output shall
be within the limits specified for the refer-
enced oscillation test.

4.10.3 Noise tests. When tapping of a tube
is specified, each tube shall be tapped at least
three times in each of two directions which
are at right angles to each other. Sharp blows
shall be delivered with an approved mallet or
an approved mechanical device.

4.10.3.1 Radio-frequency noise (other than
shot-effect noise). The plate of the tube under



test shall be coupled to the input of an rf
amplifier at a frequency within the range of
50 to 1,600 ke per second. The minimum band-
width (including all tuned circuits) at 10
times the input signal specified for the gain
adjustment shall be 5 kc per second. The
audio responses shall be within = 5 db of
the response at 400 cps over the frequency
range of 100 to 2,000 cps. A commercial dy-
namic loudspeaker with a rating of at least
2.5 watts, properly coupled and excited, shall
be used. The gain of the amplifier (see fig.
28) shall be adjusted by removing the tube
from the socket and introducing the specified
calibrating signal voltage (measured at the
terminals of the signal generator) modulated
30 percent at 400 cycles into the plate circuit
at the tube socket through a series combina-
tion of capacitance (reactance 100 ohms max)
and a minimum resistive rf impedance (Z1)
of 100,000 ohms = 20 percent at the operating
frequency. The transformer shall have a pri-
mary resonant impedance of 50,000 ohms
=+ 20 percent and shall be tuned to resonance.
The amplifier gain shall be adjusted for 50
mW output. The calibrating network shall be
removed and the tube under test inserted, the
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transformer retuned to resonance, and the
signal removed. Tubes of the same type may
be tested without further tuning. The heater
and external shield shall be at rf ground po-
tential. The external grid circuit resistance for
the tube under test shall be from 5,000 to
25,000 ohms and shall not be bypassed. When
operating under the above conditions, the tube
shall be tapped. If any objectionable noise is
heard in the loudspeaker, the tube shall be
rejected. Noise indicating devices other than
the loudspeaker are acceptable, provided they
give comparable results. The value of Eb
given under test conditions shall be regarded
as Ebb for this test. Self-bias may be used
for this test provided the cathode resistor is
bypassed.

4.10.3.2 Audio-frequency noise. The plate of

the tube under test shall be coupled to the in-
put of a power amplifier, the response of
s which shall be within = 5 db of the response
< at 400 cps over the frequency range oi;GO to
+ 5,000 cps. This power amplifier shall have an
= overload voltage characteristic of at least 10
to 1 with the specified calibrating signal used
as the reference. The value of Eb under test

LS

O
DA
O

Gl = CAPACITANCE (REACTANCE M = VOLTMETER

100 OHMS MAX)

DA = DETECTOR—AMPLIFIER

Ebb = dc SUPPLY (PLATE)

Ecc = dc SUPPLY (GRID) T
. CATHODE BIAS OPTIONAL

Esig = RF SIGNAL GENERATOR v

LS = LOUDSPEAKER

Z| = 100,000-OHM

SW= TRANSFER SWITCH.
= TUNED TRANSFORMER.

IMPEDANCE=50,000 OHMS (+20 %).
= TUBE UNDER TEST

IMPEDANGE MIN.
Rg=5,000 TO 25,000 OHMS GRID RESISTOR

I=CALIBRATE. 2=TEST
INPUT RESONANT

FIGURE 28. Radio-frequency noise test.
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conditions shall be regarded as Ebb for this
test. A commercial dynamic loudspeaker (4
inch min) with a rating of at least 2.5 watts,
properly coupled and excited, shall be used.
The gain of the power amplifier (see fig. 29)
shall be adjusted by removing the tube from
the socket and introducing the specified cali-
brating voltage at 400 cycles into the plate
circuit at the tube socket through a capacitor
having an impedance of not more than 100
ohms at the calibrating frequency. The power
amplifier gain shall be adjusted for 50 mW
output, unless otherwise specified. The signal
and calibrating network shall be removed and

the tube under test inserted. The minimum < chamber constructed

external grid-circuit resistance for the tube \;

they give comparable results. When a meter
deflection is specified, this reading shall be
obtained by using a VU meter, operated in
accordance with Standard ASA No. C16.5-
1954. Both the meter and speaker shall be
connected to the amplifier in such a manner
that the meter indicates 50 mW when the
speaker is receiving 50 mW of power from
the amplifier.

4.10.3.3 Audio-frequency noise and micro-
phonics. The tube under test shall have the
specified operating potentials applied to all
elements and shall be tested in an acoustic
in accordance with

Drawing 182-JAN, with-an-RGCA—Vietor—dy-

under test shall be 100,000 ohms and shall not §' namie-speaker-MI-6234-or-equivalent, mount-

be bypassed. The minimum external plate-
circuit impedance shall be as specified. When

¢ ed on the 11- by 18-inch closed end and facing

mward and the tube test socket mounted

operating under the above conditions, the tube “\ approximately 3 inches from the opposite open

shall be tapped. If any objectionable noise is
heard in the loudspeaker, the tube shall be re-
jected. Any electrical disturbance sufficiently
large to interfere with proper operation of
equipment is considered objectionable. Noise-
indicating devices other than the loudspeaker
and neon indicator are acceptable provided

end. The top and sides of the acoustic chamber
shall be free and clear of all material that
might affect the acoustic characteristics. The
plate of the tube under test shall be coupled
through a 0.1-uf capacitor to an audio ampli-
fier having an input resistance of approxi-
mately 100,000 ohms and a response char-

E

LS

K

CN A

29

prem— jem—— Ece Ebb
- - 0o o ? -0 O
A = AUDIO AMPLIFIER Ecc = dc SUPPLY Rg = GRID RESISTOR
CN =GCOUPLING NETWORK Esig = 400-CYCLE SIGNAL SW = TRANSFER SWITCH
Cl  =4uf CAPACITOR (MINIMUM) SOURCE 1=CALIBRATE
Ebb = dc SUPPLY LS = LOUDSPEAKER 2=TEST
M = VOLTMETER V = TUBE UNDER TEST
FIGURE 29. Audio-frequency noise test.
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acteristic between [60 and 5,000 cps, flat within

¢ + 2.0 db of the 400 cycle response, with a

resistor load substituted for the speaker. The
power amplifier shall be capable of delivering
5 watts with less than 10 percent distortion.
The speaker shall be coupled to the output of
the amplifier so as to present rated load to the
amplifier. The output indicator shall be a VU
meter operated in accordance with Standard
ASA No. C16.5-1954. The VU type meter
with its attenuator shall be bridged across a
suitable tap on the output of the amplifier.
The VU meter may have the dial calibrated in
electrical or arbitrary unmits, but the attenua-
tor shall be designed to retain the ballistic
characteristics specified for the VU meter.
The calibrated points used for setting the am-
plifier gain shall be the rejection points and
shall be determined for each test set on the
basis of the power in the resistor load only.
At 400 cycles and 50 mW, the resistor shall
have been adjusted to the same impedance as
the voice coil for which it is substituted. The
amplifier gain shall be adjusted (without the
tube in the test socket) to give the specified
output with the specified calibration voltage
at 400 cycles applied to the plate terminal of
the tube-test socket. The calibrating voltage

Al A
Il
c

o Ebbo—

_— aEcclc %

P
——
—

A = AUDIO AMPLIFIER

Esig = 400-CYCLE SIGNAL SOURCE
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shall be removed and the tube under test in-
serted. (See fig. 30.) When operating under
the above conditions, no objectionable noise or
microphonism shall be evident either with the
tube at rest or when it is tapped. Objection-
able noise or microphonism shall be defined as:

(a) Background n01se,\ sustamed micro-

W Al (b phomcs,L or-oseillation over 2 sec-
onds in duration having greater

than 14 mW output power level.

(b) Clicks or scratchy noises of any sort.

The ballistic deflection as indicated by the out-
put meter shall not exceed the maximum out-
put specified.

4.10.3.4 Noise and microphonics (for re-
liable receiving tubes).* The basic circuit for
the noise and microphonics test is shown on
figure 1 of Drawing 194-JAN. In this circuit,
the tube under test is connected in a resistance
coupled amplifier circuit. The circuit constants
Rk, Rgl, Rg2, and Rp, and applied electrode
voltages shall be those values as specified by
tube type on the tube specification sheet. The
value of Eb under test conditions shall be re-
garded as Ebb for this test. The principal

CN A T

M2

Rg = GRID RESISTOR

Cl =4-ut CAPACITOR LS = LOUDSPEAKER SW = TRANSFER SWITCH
(MINIMUM) M = VOLTMETER CONNEGTED I2=-GTAELSI_IB_RATE

C = NG NETWORK M2 =O0UTPUT METER N =

Egb = ggUST)LIJPLY TO TAP WITH RATED IMPEDANCE T =TAPPED AUTO

Eccl=dc SUPPLY TRANSFORMER

V = TUBE UNDER TEST

FIGURE 30. Audio-frequency moise and microphonics test.

59



MIL-E-1D

components of this equipment, as shown on
Drawing 194-JAN, are described as follows:

(a) Calibration circuit. The calibration
circuit (Ecal) is provided for se-
lecting the specified signal voltages
on each tube specification sheet.
The -calibration circuit used for
this purpose shall have a range
of 0 to 1,000 mV and shall be
capable of supplying any calibrat-
ing voltage in this range with an
accuracy of == 2 percent.

(b) Cathode follower and moise and mi-
crophonics amplifier. The plate of
the tube under test shall be coupled
to the input of the cathode fol-
lower which may be located either
in the test chassis as shown on the
drawings or in the noise and mi-
crophonics amplifier. The response
of the cathode follower and am-
plifier shall be within = 0.5 db
of the response at 400 cps over
the frequency range of 50 to 5,000
cps and have a 6 db per octave
maximum cutoff rate in the ranges
20 to 50 cps and 5 to 20 ke. The
response shall be measured at the
plate terminal of the test socket
with a generator having an output
impedance of 10,000 ohms, or less.
The actual input resistance of the
cathode follower shall be 1 Meg in
parallel with a distributed circuit
capacity of 80 = 10 uuf. The
power amplifier shall have a power
capability of 3 watts minimum at
a point of 3 percent harmonic dis-
tortion. The hum and noise level
shall be at least 30 db below re-
jection level. Below the 8 watt
level the output voltage shall not
fall more than 3 db when going
from no load to full load over the
frequency range of 50 to 5,000
cps. The output to input voltage

! References to 4.10.3.5 on tube specification sheets
dated prior to the approval date of this specification
shall refer to 4.10.3.4 in this specification.
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ratio of the cathode follower and
amplifier shall be linear within
=+ b5 percent over the output power
range of 0 to 3 watts.

(c) Speaker. The speaker shall be an 8-

inch commercial dynamic type
with a rating of at least 2.5 watts.
The speaker shall be coupled to
the output of the amplifier so as
to present rated load to the ampli-
fier. The speaker may be mounted
in accordance with figure 2 of
Drawing 194-JAN and shall be
positioned in such a manner that
acoustic and mechanical feedback
to the tube under test is at a
minimum.

(d) Output meter. The output indicator

shall be a VU meter (operated in
accordance with Standard ASA
No. C16.5-1954) with the rejec-
tion level set at the meter reading
obtained during calibration.

(e) Mechanical tapping device. A me-

chanical tapping device shall be
used for mechanically exciting the
tube under test during noise and
microphonics testing. This tapper
consists of a motor driven cam
actuating an overbalanced lever
which delivers an impact to a sus-
pended platform upon which an
adapter and the tube under test
are mounted. The platform shall
be tapped at the rate of 120 taps
per minute. The details of the
mechanical parts of the tapper and
the adapter box for mounting the
tube under test are as shown on
figure 8 of Drawing 194-JAN and
must be standardized so that good
correlation will exist between data
taken on different equipments.

(f) Mallet. The mallet used for manual

tapping shall consist of a 14-inch
diameter fiber rod, fully inserted
and glued into the small end of
a No. 8 cork. The overall length



of rod and cork shall be 6 inches.
The mallet may be equipped with
a conductive coating.

The operation of the equipment shall be as
follows :

(a) Calibration. The gain shall be ad-
justed for 50 mW output by re-
moving the tube from the socket
and introducing the specified cali-
brating voltage, at a frequency be-
tween 50 and 5,000 cps, into the
plate circuit at the tube socket.
During calibration, the output of
the amplifier shall be terminated
in a load resistor having the same
impedance as, the speaker. The
signal and calibrating network
shall be removed.

(b) Test procedure. The tube under test
shall be inserted. The tube shall be
operated under conditions as spe-
cified on the tube specification
sheet in an adapter in accordance
with figure 4 of Drawing 194-
JAN. When operating under the
above conditions, the automatic
tapper shall be energized and the
average maximum output as ob-
served during approximately 6
taps noted. If the output reading
is rising, continue only until the
reading is stabilized. Then, the
tube shall be tapped sharply two

times with a mallet, using a 2-inch -

stroke, and the output re-read
under automatic-tapping condi-
tions.

Tubes shall be rejected for microphonics if
the average maximum VU meter reading ex-
ceeds the specified limits either before or
after the manual tapping when the output
load switch is in the microphonics position.
Tubes shall be rejected for noise if any objec-
tionable noise is heard in the speaker such as
that caused by leakage, intermittent shorts,
etc, when the output-load switch is in noise
position. Objectionable noise shall be defined
as clicks or scratchy noises of any kind.

MIL-E-1D

4.10.4 Electrode currents. When electrode-
current tests are made on converter-type re-
ceiving tubes, no signal shall be applied to the
signal grid.

4.10.4.1 Plate current. With the specified
potentials applied to the electrodes, the plate
current shall be within the limits specified.

4.10.4.2 Positive-grid current. With the spe-
cified potentials applied to the electrodes, the
positive-grid current shall be within the limits
specified.

4.10.4.3 Screen-grid current. With the spe-
cified potentials applied to the electrodes, the
screen-grid current shall be within the limits
specified.

4.10.4.4 Suppressor-grid current. With the
specified potentials applied to the electrodes,
the suppressor-grid current shall be within
the limits specified.

4.10.4.5 Target current. With the.specified
potentials applied to the electrodes, the target
current shall be within the limits specified.

4.10.4.6 Cathode current. With the specified
potentials applied to the electrodes, the cath-
ode current shall be within the limits specified.

4.10.4.7 Dynode current. With the specified
potentials applied to the electrodes, the dynode
current shall be within the limits specified.

4.10.4.8 Resonator current. When the spe-
cified potentials are applied to the electrodes,
the resonator current shall be within the limits
specified. This test is used on klystrons when
a common cathode-heater pin prevents the
cathode-current test specified in 4.10.4.6.

4.10.4.9 Tube operation time. Tube opera-
tion time is the time (#1) required for the
plate current to reach a specified percentage
of the plate current measured at the conclu-
sion of a specified period of time (t2). The
tube filament shall be energized instantane-
ously from a substantially zero impedance
source. The tube shall have had no potentials
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applied for a period of at least 1 hour prior
to the performance of this test. Tubes intended
principally for use with zero bias or fixed bias
shall be tested under plate current test condi-
tions with zero or fixed bias. Tubes intended
for use with self bias or those intended for use
with either self bias or fixed bias shall be
tested under self bias plate current conditions.
The time (t1) for the plate current to reach
the specified percentage of the plate current
measured at the conclusion of the time (t2)
specified shall not exceed the maximum speci-
fied for the individual tube type.

4.10.5 Electrode voltages. When electrode-
voltage tests are performed on converter-type
receiving tubes, no signal shall be applied to
the signal grid.

4.10.5.1 Filament voltage. With the filament
conducting the specified current, the filament
voltage shall be within the limits specified.
During this test no other elements shall be
conducting.

4.10.5.2 Grid wvoltage. With the specified
potentials applied to the electrodes, the grid
voltage necessary for the conduction of the
specified current shall be within the limits spe-
cified.

4.10.5.3 Plate voltage. With the specified
potentials applied, the plate voltage necessary
for the conduction of the specified current
shall be within the limits specified.

4.10.5.4 Reflector voltage. With the speci-
fied potentials applied and the tube adjusted
for the frequency specified, the reflector volt-
age necessary for maximum obtainable power
output shall be within the limits specified.

4.10.6 Grid currents.

4.10.6.1 Total grid current. With the speci-
fied voltages applied to the tube, the total
grid current read with a series microammeter
shall be within the limits specified. The total
external circuit resistance shall not exceed
100,000 ohms, except that when the maximum
current limit is —0.5 uAdc or less, the resist-
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ance may be increased to 1.0 Meg maximum.
The duration of this test (including preheat-
ing time at specified test conditions, if con-
tinuous with the test) shall be 2 minutes un-
less a greater duration is specified, or, in the
case of tubes having a specified maximum grid
current of 5 uA or less, it shall be only long
enough to establish a steady value. When a
greater duration is required, a test period of
3 minutes shall be permitted if the grid cur-
rent at the end of this time is stable or is no
longer rising, and does not exceed the limits
specified.

4.10.6.2 Grid emission. This test applies to
tubes where grid emission is high compared
to grid leakage. At the conclusion of the test
specified in 4.10.6.1, the tube shall be biased
to cutoff and the grid current measured im-
mediately. This current shall be considered to
be due to leakage and primary emission and
shall be within the limits specified.

4.10.6.3 Grid leakage. This test applies to
tubes where grid leakage is high compared to
grid emission. At the conclusion of the test
specified in 4.10.6.1, the filament or heater
voltage shall be cut off and the grid current
measured. when the parts have cooled down.

This current shall be considered to be due to

leakage and shall not exceed the limit speci-
fied.

4.10.6.4 Grid current (cold). The filament
switch shall be opened until the elements have
cooled below a visible color. The filament
switch shall then be closed and the value of
the grid current at the first pause in its rising
value shall not exceed the value specified.

4.10.6.5 Gas current. When specified on the
tube specification sheet, the value of the cur-
rent determined as specified in 4.10.6.2 shall
be subtracted from the value of the current
determined as specified in 4.10.6.1. This dif-
ference shall be considered the gas current

‘and shall be within the limits specified.
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4.10.6.6 Primary grid_cmission. By means
of suitable rectifiers and a/60-cycle ac source,
the grid shall be heated during the positive
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half cycles, and the primary emission meas-  sheet. Those elements not indicated shall be
ured during the negative half cycles. The left floating. The Q2 of the tube-coil combina-
voltage shall be adjusted for the,average grid  tion shall be determined, and the resistance

current specified. The primary/emission cur- (R) computed as follows:
rent shall be not greater than /he limit speci- 1.59 X 10° (Q1Q2)
fied. R =
e FC (Qi-Q2)
4.10.6.7 Reflector current. Where:
‘\) QY = Q of coil.

4.10.6.7.1 Total reflector current. When the » &zQf — Q of tube-coil combination.
specified voltages are applied to the tube, the § F = frequency in megacycles.
total reflector current shall be within the X C == standard condenser capacity in

limits specified. The duration of this test, in- uuf.
cluding preheating time at specified test con-
ditions if continuous with the test, shall be as
specified. The tube may or may not be oscil-
lating during this test.

The resistance computed shall be not less than
the minimum value specified.

4.10.7.3 Frequency (or wavelength). Fre-
quency (or wavelength) shall be measured
after the conditions of the applicable test
have been fulfilled. The value ¢ = 2.998 x 10%°
cm/sec shall be used if frequencies are con-
verted to wavelength for convenience of test-

4.10.6.7.2 Reflector-leakage current. At the
conclusion of the test specified in 4.10.6.7.1,
the cathode connection shall be opened and the
reflector current shall be measured. This cur-
rent shall be considered to be due to leakage
and shall be within the limits specified. ng.

4.10.7.3.1 Fixed tuned frequency. Fixed
tuned frequency shall be measured by a meter
~which is calibrated to an accuracy of 0.056
percent. The frequency shall be within the
limits specified.

4.10.6.7.3 Reflector-gas current. When spe-
cified on the tube specification sheet, the value
of current determined as specified in 4.10.6.7.2
shall be subtracted from the value of current
determined as specified in 4.10.6.7.1. This dif-

ference shall be considered reflector-gas cur-
rent and shall be within the limits specified. b eﬁiﬁiﬁiifﬁiﬁ?ﬁlﬁiﬁlﬁt&e :gge;?&l}
. out discontinuities over a frequency range
4.10.7 High-frequency tests. including the limits specified. In the case of
klystrons, the number of turns of the tuner
4.10.7.1 HF oscillator grid current. When  yequired to tune the tube over the frequency

the tube is oscillating within 5 percent of the  range shall be as specified.

specified frequency and under the specified
conditions, the grid current shall be within the 4.10.7.4 Resonant frequency. The cold tube
limits specified. shall be attached to the open end of a parallel-
ine Lecher frame having a movable shorting
4.10.7.2 Cold-loading resistance. The speci- bar. The pins specified on the tube specifica-
fied coil (Q1 not less than 175, C approxi- tion sheet shall be attached to the lines. The
mately 20 uuf) shall be inserted in terminals  diameters and spacing of the lines shall be as
marked “coil” on a Boonton Radio Corpora-- specified on the tube specification sheet for
tion Q meter, Model 170A, or equivalent. The the tube being tested. An oscillator or signal
frequency dial shall be set to specified fre- generator tuned to the frequency specified
quency on the Q meter. The tube elements on the tube specification sheet shall be loosely
shall be connected to terminals marked “con-  coupled to the Lecher frame. The oscillator or
denser” as specified on the tube specification  signal generator shall be provided with some
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SPIKE: NEGLECT
IF ITS DURATION
IS LESS THAN.I tp_,

A PULSE LESS SQUARE THAN
THIS FIGURE DOES NOT MEET
THE REQUIRED PULSE SHAPE

~<+——8 tp MIN

(AMPLITUDE)

tr=.1 tp MAX—>{tr |—= tp »l tf (=—tf=.2tp MAX

FIGURE 31. Pulse voltage or current characteristics.
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device indicating energy absorption when the
Lecher frame with the tube attached is tuned
to resonance. This device may be a grid-cur-
rent meter for an oscillator, or an auxiliary
tuned line with voltage detector (crystal or
vacuum tube) for a signal generator. When
tuned to resonance, as shown by the indicator,
the length of the Lecher frame from shorting
bar to the base of the tube shall be not less
than the length specified on the tube specifi-
cation sheet.

4.10.7.5 Pulse voltages or currents. When
pulse voltages or currents are specified on the
tube specification sheet, the values of time of
pulse, repetition rate, and pulse amplitude
shall be specified. The pulse amplitude shall be
defined as the maximum value (excluding
spike) of a smooth curve through the average
of the fluctuation over the top portion of the
pulse. (See fig. 31.) The allowable spike width
measured at the base of the spike shall not
exceed 10 percent of the pulse duration (tp).
The width of the pulse, at an amplitude 0.9
of the pulse amplitude, shall be not less than
80 percent of the pulse duration (tp). The
time of rise (tr) shall not exceed 0.1 of the
pulse duration (tp), and time of fall (tf)
shall not exceed 0.2 of the pulse duration
(tp). Pulse requirements for magnetrons shall
be as specified in 4.16.3.3.
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4.10.8 Heater or filament current. When the
voltage specified on the tube specification sheet
is applied to the heater or filament, the cur-
rent shall be within the limits specified. Dur-
ing this test no other elements shall be con-
ducting.

4.10.9 Transconductance. The grid-plate
transconductance shall be determined graphic-
ally from the slope of the grid-plate transfer
characteristic, calculated from measurements
of the amplification factor and the plate con-
ductance, or measured directly by the method
shown on figure 32, or by an equivalent meth-
od. When balance has been attained, Sm =

R2
R1R3’
in comparison with grid and plate resistance,
respectively. The grid-plate transconductance
shall be within the limits specified. For a
change in value of transconductance with re-
duced filament or heater voltage, the reading
at the reduced voltage shall be taken when
the value of transconductance is rising or
stable.

providing R1 and R3 are negligible

4.10.10 Plate resistance. The plate resist-
ance shall be determined graphically from the
reciprocal of the slope of the graph of plate
currents as ordinates against plate voltages
as abscissas (other electrode voltages being

OTHER ELEGTRODES
TO BE MAINTAINED
AT SPECIFIED

VOLTAGES {

WIVIN

@%Mé g

e
—

FIGURE 32. Circuit arrangement for measuring transconductance.
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OTHER ELECTRODES
TO BE MAINTAINED
AT SPECIFIED
VOLTAGES

{=

o 4

©

FIGURE 33. Circuit arrangement for measuring plate resistance.

maintained constant), or measured by means
of the voltage-ratio method shown on figure
33, or an equivalent method. The dc drop in
the bridge should be corrected by additional
supply voltage. The voltage-ratio method util-
izes a system of transformers, capacitors, and
attenuators to supply three independent, prop-
erly phased and adjusted voltages from a com-
mon source. The voltages E1, E2, and E3
must be in phase. When balance has been ob-

tained, Rp = %% Rs, where Rs is a fixed

resistor of approximately 100,000 ohms. The
plate resistance shall be within the limits
specified.

4.10.11 Amplification tests.

4.10.11.1 Amplification factor. The ampli-
fication factor shall be measured statically by

OTHER ELECTRODES
TO BE MAINTAINED AT_ @‘?.
SPECIFIED VOLTAGES \—H& - --

FIGURE 34. Circuit arrangement for measuring amplification factor.



computing the ratio of the increments of

change in plate voltage and control electrode
voltage at a fixed plate current, or dynamically
by a balance method as shown on figure 34,
or by an equivalent method. When balance is

obtained, u = R2 The dec drop in the bridge

R1
should be corrected by additional supply volt-
age. The limitations of no grid current im-

posed on the use of the circuit shown on fig-

ure 34 demand that gas current as well as elec-
tron current be negligible. The amplification
factor shall be within the limits specified.

_ 4.10.11.2 ac amplification. The test shall be
Yy made with the specified input signal (Esig)
§ at a frequency 6’126‘0 to 2,000 cycles. The signal
3 shall be coupled to the grid of the tube with
no bias supply, through a 0.1-uf capacitor. A
10-Meg resistor shall be connected from the
grid to ground. The internal impedance of the
signal source shall not exceed 2,500 ohms.
The resistance (Rp) in series with the plate
shall be 0.5 Meg, unity power factor. The
circuit capacitance (including the vacuum-
tube voltmeter) shall have a reactance of not
less than 5 Meg at the test frequency. Quali-
fication testing shall be made with Esig at a
frequency of 400 cycles and with the output
voltage measured by the Hewlett-Packard
400C vacuum-tube voltmeter, or equivalent.

4.10.12 Conversion transconductance. Con-
version transconductance shall be determined
from measurements of the magnitude of a
single-beat frequency component (F* — F”)
or F' 4 F”), of the output current, and of
the magnitude of the input voltage of fre-
quency F’', and shall be within the limits

:speciﬁed. The standard method of measure-
ment of conversio;p transconductance shall be
pY: by application o‘?lGO-cycle voltages of identical
" 'phase and frequency from a source of less
than 100 ohms impedance, to the specified
electrodes, such as the signal and oscillator
grids, with provisions for a phase reversal of
180° of one with respect to the other. (See
fig. 35.) The time constant of the grid-coup-
ling capacitor (Cl1) and grid-resistor (R1)
at the oscillator grid-signal frequency (Fo)

T
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The change in dc plate current due to the
phase reversal represents the difference fre-
quency plate current component. The value
of the signal frequency voltage shall be 0.354
volt. The quotient of the change in plate cur-
rent and twice the peak value of the sinusoidal
voltage applied to the signal input electrode
shall be the conversion transconductance. Spe-
cified operating potentials shall be applied to
the tube, and the oscillator injection voltage
shall be adjusted to the specified oscillator
grid current.

shall satisfy the equation

4.10.13 Operation of rectifiers. Each tube
shall operate satisfactorily and without sign
of arc-backs or sparking in a rectifier circuit

the reverse direction equal to or
the rated value of surge curren
ward direction. When the test
cify circuit constants, the dc/current in the
Joad resistor shall be withip/the limits speci-
fied. The duration of thig/test shall be suffi-
cient to obtain indicaplons of satisfactory
operation. Qualificatioy’ samples, except sam-
ples of receiving tubg$, shall be operated for'1
hour. For mercurytvapor rectifier tubes, the

cathode shall be #llowed to heat for a period
of time suffici
properly in

ximum rated voltage difference shall
intained. When an ac heater-cathode

potential is specified, the heater voltage shall
phased to subtract from this heater-cathode
otential. Inductive loading shall not be used.
—> 4103 elT e mitlr S 15

4.10.14 Direct interelectrode capacitance.
The capacitance between the designated com-
bination of elements shall be within the limits
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Eac
O—¢
T4
Ba = BUCKING BATTERY
Ch = CHOKE (FILTER)
Cl = COUPLING CAPACITOR
C2 = CAPACITOR (FILTER)
Eac = 60-CYCLE SUPPLY (SINUSOIDAL)
Ebb = dc SUPPLY
Ecc= dc SUPPLY -
M! = VOLTMETER (SIGNAL)
M2 = VOLTMETER (OSCILLATOR INJECTION)
M3 = dc MICROAMME TER (OSCILLATOR GRID

CURRENT)

M4 = dc MICROAMMETER (LOW RESIST-

ANCE) INCREMENTAL PLATE CURRENT
M5 = dc MILLIAMMETER (PLATE CURRENT)
R = OSCILLATOR GRID RESISTOR

R2 = RHEOSTAT (BUCKING CURRENT)
SW = REVERSING SWITCH

TI,T2 = [SOLATION TRANSFORMERS
T3,T4 = VARIABLE AUTO TRANSFORMERS
v = TUBE UNDER TEST

FIGURE 385. Conversion transconductance test.

specified on the tube specification sheet. All
metal parts except the input and output elec-
trodes shall be connected to the cathode un-
less otherwise specified. These parts include
internal and external shields, base sleeves, and
unused pins, but do not include the electrodes
of inactive sections of multiplex tubes. The
electrodes of the sections of multiplex tubes
which are not common to the section under
test shall be connected to ground. The applica-
tions of these principles to the capacitances
normally measured in various types are shown
in table IV. For cathode ray tubes the capaci-
tance shall be measured between elements as
specified on the tube specification sheet (“all”
signifies all other elements within the tube
envelope) ; elements not specified for the in-
dividual test on the tube specification sheet
shall be grounded. For transmitting tubes
employing metal-sleeve type bases with the
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sleeve not connected internally to any base pin
or electrode, the capacitance measurements
shall be made without grounding that sleeve
or connecting it to any electrode, and capaci-
tance to other objects shall be kept at a mini-
mum. The tube pins and leads shall be shielded
from each other and from elements of the
tube so that they and their connections will
not form part of the capacitance being
measured.

4.10.14.1 Conditions of test. Interelectrode
capacitance shall be measured with the cathode
cold and with no direct voltages present un-
less otherwise specified, using standard capaci-
tance sockets and standard cap connectors;
standard shields shall be used when specified
on the tube specification sheet. When used,
cylindrical shields shall set squarely on and
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TavLE IV. Connections of electrodes of tubes or sections for

measuring direct interelectrode capacitances.
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Type of tube or seetion

Grou}d/

Capacitanee Mensure between
Indirectly heated Heater-Cathode Heater and eathode All othef electrodes
cathode type S

Inpl;lt_;“

Plate and (cathode +4- fllament +
shields, ete)

yz{r sections

_ Coupling | Diode-plate and plate of other section ( 8)| All other electrodes
“Coupling Diode-plate and grid of other section(s) | All other eloctrodes
Triode, tetrode, Grid=plate Grid and plate All other electrodes
and pentode " Input Grid and cathode <4 fllament’+ screen | Plates, diodes, and
o <+ shields, etc) inactive section(s)
Output Plate and (cathode - fitament + Grid, diode, and
screen -+ shields, inactive section (s)
) 6oupling' Grid and plate o}/other section All other electrodes
Coupling Plate and plat)/ of other section All other electrodes

Input_(grounded
grid)

Output (grounded
grid)

Cathode an (grid + filament 4 screen
+ shieldg] etc)

Plate, diode, and
inactive section (s)

Plate #md (grid + filament + screen
+ gshields, etc)

Cathode, diode, and
inactive section (s)

Mixer Grid-plate (1) %a! grid (1) and plate All other electrodes
Grid-plate (2)  |/Signal grid (2) and plate All other electrodes
Input (1) / Signal grid (1) and all other electrodes | None
Input (2) / Signal grid (2) and all other electrodes | None
Output / Plate and all other electrodes None

Converter Coupling” Signal grid (1) and signal grid (2) All other electrodes

Mixe]/ grid-plate Signal grid and plate All other electrodes
RPF/input Signal grid and all other electrodes None
/)ﬁixer output Mixer plate and all other electrodes None

/' Osc grid-plate

Osc grid and osc plate

All other electrodes

Osc input Osc grid and cathode + filament 4 | Osc plate and other
shields, etc) section (s)

Osc output Osc plate and (cathode + filament + | Osc grid and other
shields, etc) section(s)

Osc output * Cathode and (heater -+ screen + Osc grid
shields, etc)

Osc input ! Osc grid and all other electrodes None

Osc grid-cathode' | Osc grid and cathode All other electrodes

Coupling Osc grid and signal grid All other electrodes

Coupling Osc plate and signal grid All other electrodes

7
! Applies to converters normally operated with rf voltage between cathode and ground.

be concentric with the capacitance socket.
When both shield and a cap are used, the cap

capacitance.

connector shall be concentric with the open-

ing of the shield. When measuring capacitance
not requiring shields, the lower member’ of
standard two-part shields shall be removed

if this part significantly affects the measured

4.10.14.2 Test circuits. An rf bridge, or
equivalent method, shall be used to measure
direct interelectrode capacitances, throughout
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RF

DETECTOR

RF

OSCILLATOR

FIGURE 86. Circuit arrangement for measuring direct-interelectrode capacitances.

the usual range of tube capacitance, ie, 0.0001
to 100 uuf. A bridge circuit for the measure-
ment of direct interelectrode capacitances of
a tube is shown on figure 36. A stable oscil-
lator, such as a crystal-controlled oscillator,
supplies rf power through a closely coupled
balanced transformer (T). Balance is indi-
cated by a null-indicating vacuum-tube volt-
meter which is made up of a tuned amplifier,
diode rectifier, and d¢ meter indicator. For
convenience, the capacitors are ganged differ-
entially so that increase of one capacitance is
accompanied by an equal decrease of the other.
Balance may then be effected by varying the
two capacitance branches of the bridge until
they are equal (when Cx = C1-C2). Then
the balance, Cx = [2AC1| = |2AC2|.

4.10.14.3 Capacitance sockets and cap con-
nectors.

4.10.14.3.1 Capacitance sockets. The follow-
ing requirements shall be standard for capaci-
tance sockets for tubes having bases indicated
in table V. The construction and shielding of
capacitance sockets and leads shall be such
that when the holes for the insertion of base
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pins are covered with a grounded, flat metal
plate, the capacitance between any one socket
terminal and all other socket terminals tied
together shall not exceed 0.00010 uuf for
receiving tubes. The hole for the accommoda-
tion of the locating lug of octal and locking-
in bases shall be less than 0.500 inch in di-
ameter. The diameter of the holes for the
insertion of the base pins (see fig. 37) shall
be limited to the values specified in table V.
The socket face plate shall be flat and shall
have a minimum diameter as specified in table

et 8 ey

I,
Y 7T

AN

W//I/JI/:‘IIIW//A

-

FIGURE 37. Capacitance-test socket.
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1]
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[

27
SLOT FOR PIN —«l"*‘_'i
MAX. WIDTH .080 \sf

| Z

oljue >
>~ Ko [~

RUENEN
2

N
16

[

ALL DIMENSIONS IN INCHES UNLESS OTHERWISE SPECIFIED
TOLERANCES ON FRACTIONS ."_'6'—4 INCHES.

FIGURE 38. Capacitance test socket for acorn tubes.
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V. Any structure above the face plate shall
have negligible effect on the capacitance being
measured. A thin insulating film may be per-

TABLE V. Dimensions for capacitance sockets.

Base Diameter
designation A (max) B (min)
Inch Inches
Standard 4-pin._._....._.__ 0.250 38
Standard 5-pin.............. .260 3
Standard 6-pin......_____ .250 3
Standard 7-pin._._.._.____ .250 3
Octal 175 3
Locking-in .093 3
Miniature 7-pin._....._.___| 076 2%
Miniature 9-pin .075 2%
4-pin jumbo 376 3
Super jumbo 4-pin...... 375 8
Giant 6-pin....._...___. .325 8
Giant T-pin_._.._________| 325 3
Subminiature outlines .0656 2
8-1 to 8-5, incl.
Subminiature outlines| (See Drawing 217-JAN)
8-7 to 8-11, incl.

manently attached to the face plate of capaci-
tance sockets to provide insulation for un-
grounded shielding members. The socket shall
be so constructed that the base of the tube
under test will seat on the face plate.

4.10.14.3.1.1 Acorn tubes. It shall be stand-
ard to measure acorn tubes in the capacitance-
test sockets shown on figure 38. (See table V
also.)

4.10.14.3.2 Standard cap comnectors. Stand-
ard cap connectors shall be as specified in
table VI and on figure 39.

TABLE V1. Dimensions for standard cap connectors.

Cap Diameter
designation A+1/64 B C=0.006
Inch Inch Imch
Medium 242 0.566 0.850
Small 294 .8362 60
Miniature.. .| 2154 242 50

LIV G L

NOTES:

-'2- MIN.——-—‘

V772 727 T 72

ST T

C +.005

I A THIN INSULATING FILM MAY BE PLACED ON SURFACE "X"

2. TO ACCOMODATE INSERTION AND WITHDRAWAL OF TOP CAP,
SLOTS SHOULD BE USED IN A-B SO THAT THAT PORTION
WILL HAVE THE REQUIRED RESILIENCY.

FIGURE 39. Standard cap connectors for capacitance tests.
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4.10.15 Heater-cathode leakage. The rated
heater voltage shall be applied. For heaters
having a rating of less than 85 volts, either
ac or dc voltage shall be used; for heaters
having a rating of 85 volts or greater, only
ac heater voltage shall be used. One hundred
volts dc in series with a microammeter shall
be applied between the highest numbered
heater pin and the cathode. If ac heater-cath-
ode potential is specified, the heater voltage
shall be phased to subtract from this heater-
cathode potential. The current shall be deter-
mined for both negative and positive polarities
between heater and cathode, except for recti-
fiers or rectifier sections of multiunit tubes,
in which the measurements shall be made with
the heater at a negative potential with respect
to the cathode. The absolute value(s) of the
leakage current measured shall not exceed the
limit specified. All other tube elements, except
those internally connected, shall be electrically
isolated from the heater during this test. A
resistor, in series with the current meter, of
not more than 1,000 ohms per volt of heater-
cathode potential, shall be used in this meas-
urement.

4.10.16 Power output. The power output
shall be measured in accordance with the ap-

o applied to the tube.
\be applied to the control

,)

X
A

60 Nu

|

A 4

L
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plicakde method specified in 4.10.16.1 and
4.10.16.2.

4.10.16.1 Class A amplifier. Power output
shall be measured with specified potentials
The specified signal shall
id and measure-
ment made of the totfﬁ,(output delivered from
the plate of the tube into the specified resistive
load. Unless otherwise specified, the imped-
ance of the signal source shall be very low as
compared with the minimum peak grid im-
pedance. For a change in power output with
reduced filament or heater voltage, the read-
ing at the reduced voltage shall be taken when
the value of the power output is rising or
stable.

PRECAUTION: The impedance of all volt-
age supplies shall be limited to 1 percent
of the load resistance. Where a plate
coupling transformer or choke is em-
ployed the loss should be added to the
power measured in the load resistance.

The following standard method will be used
by Government laboratories for qualification
tests: This test shall be made with the circuit
shown on figure 40. The specified load shall
be inserted in the plate circuit, the specified

VTvMm

OE. O
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FIGURE 40. Circuit for measuring class A power output.
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potentials shall be applied to the tube ele-
ments, and 4760-cycle sinusoidal voltage of
specified value shall be applied directly to the
control grid. The internal impedance of the
signal source shall not exceed 2,500 ohms.
The rms alternating voltage across the load
shall be measured with an rms measuring
vacuum-tube voltmeter whose input impedance
is at least 1 Meg, and the ac power in the load
calculated.

4.10.16.2 Class B amplifier. This test shall
be made on a tube or on each separate unit
of multiunit tubes, in the circuit shown on
figure 41. The grid circuit shall have the
specified impedance at the signal frequency
and negligible dc resistance. The grid signal
shall be adjusted to the specified voltage with-
out a tube in the socket. The impedance of
the signal source shall be adjusted without a
tube in the socket so that a resistor load of the
same value as the specified impedance de-
creases the signal voltage 50 percent when
connected across the grid circuit. The total
harmonic distortion of the signal must not
exceed 5 percent excluding distortion intro-
duced by the source impedance. A noninduc-

tive resistance load (Rp) shall be inserted in
the plate circuit of the tube without the use
of shunting choke or transformer. The speci-
fied plate voltage (Eb) shall be regarded as
supply voltage (Ebb) for this test. The dc
plate current shall be measured with no signal
(Ibo) and with the specified signal (Ibs)
and the power output calculated as follows:

2
Po = l;—(lbs ——1—39—) Rp

For production purposes, the manufacturer
may use a fixed value of Ibo provided the
value chosen is representative of the current
product. For a change in power output with
reduced filament or heater voltage, the read-
ing at the reduced voltage shall be taken when
the value of the power output is rising or
stable.

4.10.17 Thyratron grid characteristics.
Limits specified for grid voltages shall apply
when the common point of the plate and grid
circuits is the cathode, or, in filamentary types,
is the midtap of the filament transformer or
the midpoint of the filament, if present.

Ti1 = 5-A VARIAC

Rp
S|
DC
Ro — MA
Ec #Eb

T2 = LOW-IMPEDANCE TRANSFORMER
R| = 10,000-OHM NONINDUCTIVE 8-WATT RHEOSTAT
R2:= 500-OHM +5% NONINDUCTIVE 4-WATT RESISTOR

V = ac VOLTMETER

Si = MICROSWITCH NORMALLY OPEN

Rp = PLATE LOAD RESISTOR

FIGURE 41. Circuit for measuring class B power output.

74



4.10.17.1 Critical grid voltage for conduc-
tion. Under the conditions specified, the con-
trol-grid voltage shall be changed in a positive
direction until the tube starts to conduct cur-
rent. The grid voltage measured at the grid-
voltage supply required to cause conduction
shall be within the limits specified.

4.10.17.2 Critical anode voltage for conduc-
tion. Under the conditions specified, the anode
voltage shall be increased until the tube starts
to conduct current. The anode voltage required
to cause conduction shall be within the limits
specified.

4.10.18 Tube voltage drop. This test shall
be performed under the conditions specified.
The anode voltage shall be applied for a mini-
mum of 1.0 second. The potential drop be-
tween anode and cathode shall be within the
limits specified. For filamentary types, the
measurement shall be made between the anode
and electrical center of the filament circuit.

4.10.19 Thyratron high-voltage operation.
Under the conditions specified, the control-grid
supply voltage shall be changed in a negative
direction. The tube shall be in a state of con-
duction at the specified minimum grid supply
voltage and conduction shall cease before the
specified maximum grid supply voltage is
reached.

4.10.20 Thyratron cold-gas conduction. The
anode voltage shall be applied between anode
and grid with the grid approximately at
ground potential. The plate resistor shall be
adjacent to the anode and no connection shall
be made to the filament (or cathode). The
temperature of all parts of the tube shall
be between 15° and 50° C. The frequency of
the plate-supply voltage shall not exceed 150
cps. At the minimum limit specified for the
anode-supply voltage, or less, not more than
two flash discharges of any nature shall occur.
Between the minimum and maximum limits
specified for the anode-supply voltage, the tube
shall conduct the specified current for at least
1 second, or shall conduct three or more
flashes of current.
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4.10.21 Thyratron grid current. With the
tube operating under the specified conditions,
the grid bias shall be increased in a negative
direction to a value, Ecco(1), at which the
tube just cuts off. The negative grid bias
shall then be made zero, and the specified grid
resistance shall be reduced to 10,000 ohms,
and the plate current readjusted to the value
specified. The grid bias shall again be in-
creased in a negative direction to cutoff,
Ecco(2). The grid current shall be computed
from the following formula :

Ecco(1) — Ecco(2) (in volts)
ARg (in Meg)

The grid current as determined in accordance
with the above method shall not exceed the
maximum limit specified.

Ic (in vA) =

4,10.22 Starting voltage. After the tube
has conducted the specified anode current (Io)
for 1 minute, the starting voltage shall be
measured immediately and shall be within
the limits specified.

4.10.23 Grid-pulse operation. The electrical
potentials specified on the tube specification
sheet shall be applied to the tube. Sufficient
negative grid voltage shall be applied to cut
off the plate current. The cathode shall be pre-
heated for a minimum of 30 seconds before
grid pulse is applied. The duration of the test,
excluding preheating, shall be as specified. The
grid pulse (in time duration, excluding time
of rise and time of fall) shall be as specified.
Instantaneous plate, screen, and negative grid
voltages shall not exceed 1.5 times their speci-
fied dc values due to transients. There shall
be no evidence of arcing during the last half
of this test.

4.10.24 Pulse emission. The tube shall be
tested for pulse emission in the circuit shown
on figure 42. A resistor shall be substituted
for the tube under test for calibration pur-
poses. Ra, Rp, and the calibrating resistor
(as shown on figure 42) shall be within 4 5
percent of that specified on the tube specifica-
tion sheet and shall be noninductive. The con-
trol grid, and the shield grid when present,
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MODULATOR
c;

TUBE UNDER TEST

FIGURE 42. Circuit for testing pulse emission.

shall be tied directly to the anode. The cali-
brated pulse voltage amplitude shall be within
the value specified over 80 percent of the top
portion of the pulse and shall not vary from
this value by more than 5 percent. The modu-
lator impedance shall be as specified on the
tube specification sheet. The pulse voltage
characteristics shall be tp — 5.0 = 0.25 us;
tr = 0.5 us maximum; tf = 1.0 us maximum.
The pulse emission shall be within the limits
specified on the tube specification sheet.

4.11 Life tests. When specified on the tube
specification sheet, sample tubes shall be sub-
jected to life tests throughout production.
When the tube specification sheet requires
tubes to be furnished with a service-life
guarantee, only 4.11.6 snall apply. Frupt fov

slab M‘B omd auvwil oxalg )4, Ke @k ore wnsibuel destrudie .

4.11.1 Conditions. The following conditions,
when applicable to the type of tube under
test, supplement the conditions on the tube
specification sheet:

(a) The manufacturer may choose inter-
mittent or continuous operation,
unless the former is specified. (See
4.11.5.)

(b) The mean electrode potentials (ex-
cept heater or filament) may de-
viate from the speclﬁed va.lv%es
not more than-107 Dercent,’ pro-
vided the average electrode dissi-
pations are equal to those obtained
under the specified conditions.
(¢) The mean value of the filament or
heater voltage shall be maintained
at the specified value.

W gl
1
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(d) If a heater-cathode potential is re-
quired during the life test, the
resistance applied in series with
this potential shall not exceed
5,000 ohms except for rectifier
types, in which case the series
resistance shall be approximately
Zero.

(e) When either ac or dc_filament volt-
age is permitted, the grid bias
shall be adjusted so that the aver-
age electrode dissipations are
equivalent to those obtained under
the specified conditions.

) See Amdfs pi

4.11.1.1 Phototubes. These tubes shall be
tested in a lightproof box containing the speci-
fied light source. The entire cathode of the
tube shall be exposed to the light.

4.11.1.2 Cathode-ray tubes.* In addition to
the requirements of 4.11 and 4.11.1, cathode-
ray tubes shall be tested with a raster cover-
ing not less than 25 percent nor more than 75
percent of the tube-screen area. The light out-
put or beam current shall be initially adjusted
to the specified value measured in accordance
with the pertinent portions of 4.12.5.2. Life
tests shall be interrupted at approximately
10 and 50 percent of the specified life-test
duration for measurement of the pertinent
characteristics and any necessary readjust-
ment of the test conditions.

! References to 4.11.2 on cathode-ray tube specifi-
cation sheets dated prior to the approval date of this
specification shall refer to 4.11.1.2 in this specxﬁca—
tion.
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4.11.1.3 TR, ATR, and pre-TR tubes. These
tubes shall have the rf line power measured
immediately before the last tube preceding the
load. Periodically during the life test, the
tubes under test may be interchanged in their
positions on the life-test rack. When an igni-
tor structure is used, the ignitor current shall
not be adjusted during the life test. Life-test
end points shall be measured using the voltage
and resistor specified on the tube specifica-
tion sheet.

4.11.2 Tubes for life tests.* The tubes
be taken at random by the Gov

ted under this
manufacturer’s” regular production and are

im regularly under the specified

e results of these tests may be ac-
in lieu of the results of the tests speci-
d herein, at the option of the Government.

4.11.3 Determination of life-test plan. Ex-
cept where the life-test sampling plan is speci-
fied, the required life-test plan shall be deter-
mined as follows:

4.11.3.1 Reliable tubes. When the tube spe-
cification sheet designates the tube as “Reli-
able”, the following life-tests, as required by
the tube specification sheet, shall be per-
formed. In the absence of specific provisions
on the tube specification sheet, the sampling
and testing procedures applicable to life-tests
specified for reliable receiving tubes in Appen-
dix C shall apply.

2-

(a) Stability life test. This is a test of ¥’
s 20hnut> te-3¥%-hour duration, under speci-
fied conditions, preceded and fol-

lowed by measurements of one or

! References to 4.11.2 on cathode-ray tube specifi-
cation sheets dated prior to the approval date of
this specification shall refer to 4.11.1.2 in this
specification.
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or more specified characteristics,
and with specified maximum per-
centage characteristic changes for
individual tubes. The AQL will be
stated on the tube specification
sheet.

(b) Survival-rate life test. This is a test
of 100 hours duration, under spe-
cified conditions, followed by a
continuity and shorts test as spe-
cified in 4.7.5, with a specified
maximum number of resulting
failures. This test is designed to
maintain quality level in terms of
early life survival.

(c) 1,000-hour and 500-hour intermittent
life test. This is a test of 1,000
hours duration, under specified
electrical conditions, and with
switching as described in 4.11.5,
unless otherwise specified. For
each of certain specified character-
istics, end-points (see 4.11.4) and
a maximum number of defectives
are specified for both 500- and
1,000-hour checks. When the re-
quired 1,000-hour quality history
has been  built up, the tests may
be terminated at the end of 500
hours in accordance with the ap-
plicable procedures and sampling
plans specified in Appendix C.

4,11.3.1.1 Equivalent conditions. For sur-
vival-rate life test, the equivalent stability-life-
test conditions shall be interpreted as having
the same heater voltage (Ef) and heater-
cathode voltage (Ehk) as the stability life
test; and the same interruptions as specified
in 4.11.5. The electrode voltages shall be such
that the element dissipations are not less than
80 percent, nor more than 100 percent of
stability-life-test plate dissipation. These volt-
ages shall be chosen within the limits of 200
percent and 50 percent of the stability-life-
test voltages.

4.11.3.1.2 Order for evaluation of life test.
If a tube is defective for more than one char-

7
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acteristic, the characteristic appearing first in
the life-test end points shall constitute the
failure.

4.11.3.2 Life test groups A, B, C, and D.
When the tube specification sheet refers
one of these group letters, the duration of
test and life test end points (see 4.11.4)
also be specified. The number of tubes
life tested shall be determined by the
in the following listing to which

whichever is less. In no event shall
be less than one tube per month.

Group D — Not less than one, nor more
than three tubes per

At the option of the ufacturer, additional
tubes in any quantity considered necessary
to represent more accyrate statistical sampling
of the lot may initially be subjected to all tests
required, and failuye data shall be based on
the total number of/tubes placed on test. After
the life test has /started, the manufacturer
may add an addjitional quantity of tubes to
the initial life-t¢st sample, but this may be
done only once for any life-test lot. The tubes
shall be checkéd (by applying the specified
end-point test§) at intervals during the test.
The length of these intervals shall be decided
by the manyfacturer. The average life of the
sample shall be calculated as follows :

(a) Jf the tube successfully completes
the number of hours specified on
the tube specification sheet, the
number of credit hours shall be
considered equal to the specified
duration of the test.

/ (b) If the time of failure of a tube was
/ determined exactly, the number of
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credit hours shall be equal tg”the
‘ number of hours on life co
before failure.

(¢) If the time of failure of 3/tube can-
not be determined ctly, the
number of credit hoGrs shall be
computed by one of/the following
methods, whichevey yields the les-
ser results:

1. The sum of th¢ hours earned up
to the time 0f the last success-
ful reading plus 10 percent of
the life-tést duration specified
on the tlibe specification sheet.

2. The number of hours midway
betwgen the time of the last
sucgessful reading to the time

consider:
cretion

the life-test sample but, at the dis-
the Government, any tube whose

e life test, the average life of the sample

shall be not less than 80 percent of the dura-
ltion of the test. This is a destructive test.

4.11.3.3 Release prior to completion of I
test. The Government may release 1 of
tubes for shipment prior to completiofi of life

immediately preceding the
meet the requirements giy
low and, secondly, the-current uncompleted
life test samples s

t is mathematically impossible for

sf bnl

ify under 4.11.3.2 when considering
ose tubes which were initially subjected

(to life test.
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| (e) 0/percent of speci-

Requirements for
completed samples
tmmediately
preceding
present sampl

Minimum completed
average
oredit hours

(a) 80 percent of speci- None
fied life, unless
qualified in b, ¢, d,

or e for earlier re-

lease.
(b) 60 percent of speci- either (1)Af the last three
fied life, unless completed sam-

qualified in ¢, d, or
e for earlier re-
lease.

Fles passed.

2) If not more than
1 of the last 10
completed sam-
ples failed.

either (1) If the last five
completed sam-
Ples passed.

(2) 1f not more than
1 of the last 14
completed sam-
ples failed.

either (1) If the last seven
completed sam-
les passed.
(2) Yf not more than
1 of the last 17
completed sam-
ples failed.

If the last 10
completed sam-
ples passed.

or

(c) 30 percent of speci-
fied life,. unless
ualified in d or

or earlier relegde. or

(d) 10 percent 4f speci-
fied lif¢, unless
qualified in e for

earliey release. or

fied life.

4.11.3.4 Life-test failure after shipment,
the event a life-test group fails and
tubes represented has been ship
the completion of life test,
shall immediately info e responsible con-
tracting officer of orders filled by such a
lot or lots an e matter shall be subject to

prior to
manufacturer

of the action taken.

4.11.4 Life-test end point. The criterion for
life-test end point shall be either that provided
by the relevant general paragraph in this
specification or the characteristic (s) specified
on the tube specification sheet. A tube shall
be considered to have reached the end of its
life, ie, shall be considered a defective, when
it fails the specified life-test end point
limit (s), measured under the specified test
conditions, or exhibits one or more of the
following defects: discontinuity (see 4.7.1),
permanent shorts (see 4.7.2), air leaks (see
4.7.6). When two or more tests are specified
for the life-test end points, failure on any
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one of these tests shall constitute failure of
the tube. When optional tests are specified on
the tube specification sheet, the one selected by
the manufacturer at the start of the test shall
Zovern.

4.11.4.1 Life-test end points for cathode-ray
tubes. In addition to the requirements of
4.11.4, cathode-ray tubes shall not exceed the
following limits at the end of the specified life
test:

Heater-cathode leakage ....... 30 uAdc
Grid No. 1 leakage .......... 5 uAdec
Grid No. 2 leakage .......... 15 uAde
Anode No. 1 leakage ........ 15 uAdc
Anode No. 2 leakage ........ 15 uAdec
Stray emission .............. As specified
in4.124.2

4.11.5 Intermittent life-test operation. When
intermittent life-test operation is performed,
the tubes shall be operated under the specified

%test conditions with the filament or heater
3 supply interrupted periodically. There shall
<& be 12 to 25 uniferm cycles, totalling approxi-

ot of =~ mately 20 hours of “on”

|
J

|

operation per 24
ILogsy\The filament or heater supply shall be
applied and removed instantaneously. Other
potentials may be applied continuously, at
the option of the manufacturer. The accumu-
lation of the ‘“on’” time shall be the time con-
sidered in determining compliance with the
minimum specified time value. The filament or
heater-supply impedance shall not exceed 10
percent of the hot filament-load impedance.
Warmup time, tk, when specified on the tube
specification sheet as a test condition for in-
termittent life test, shall be adhered to at the
beginning of each “on” period. This is a de-
structive test.

4.11.6 Service-life guarantee. When service-
life guarantee is specified on the tube speci-
fication sheet, the tube shall not be subjected
to the life test but shall have a service-life
guarantee. The period of this service-life
guarantee shall be as specified on the tube
specification sheet, subject to modification in
the contract ororder.
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4.11.7 Heaterfcycling life test. A complete
a 2-minute period as follows:

frit—minute “on”’;—1-minute-“off’. Duration of

o

v
X
”

the cycling test shall be 2,000 cycles. The heat-
er-voltage supply shall have a regulation of not
more than 4 percent (no-load to steady-state
load). Heater-cathode voltage shall remain on
continuously. Any tube which shows an open
heater, open cathode circuit, heater-cathode
short, or fails to meet any specified life-test-
end-point limit for this test prior to the com-
pletion of the cycling test shall be considered
a defective tuhe. The AQL for this test shall
be 1.0 percent. A leakage current in excess of
7.5 mAdc between the heater and cathode shall
be considered a heater-cathode short. Accept-
ance-sampling procedures applicable to the
heater-cycling life test shall be as specified in
Appendix C. This is a destructive test.

4.11.8 Cathode interface life test. The tubes
shall be operated for 500 hours with 110 per-
cent normal heater voltage applied and with
the other electrodes disconnected. The tubes
shall be preheated for approximately 5 min-
utes, after the conclusion of the 500 hours
of operation, with 90 percent of normal heater
voltage applied and with the other electrodes
disconnected. The tubes shall then be tested in
the circuit shown on Drawing 248-JAN, with
90 percent of normal heater voltage applied
and with the cathode current adjusted to the
minimum value necessary to provide sufficient’
transconductance to permit a stable measure-
ment of cathode interface resistance. The
readings of cathode interface resistance shall
be within the limits specified. As an alterna-
tive, a test method known to correlate with
the method of Drawing 248-JAN and with
the conditions specified may be utilized. -

4.12 Cathode-ray tube tests. The tests spe-

S cified in 4.12.1 to 43%-14; inclusive, are ap-

plicable only to cathode-ray tubes. The tubes
shall be subjected to such of these tests as
are specified on the tube specification sheet.

4.12.1 Electrode tests.

4.12.1.1 Electrode currents. Under the spe-
cified test conditions, the electrode current
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shall be within the limits specified. The light
output shall be measured as specified in
4.12.5.2. .

4.12.1.2 Voltage breakdown. The maximum
rated heater (or filament) voltage shall be
applied with the potential of the control grid
at maximum rating with respect to the cath-
ode, and with the instantaneous potential of
any part of the heater at its maximum rating
with respect to the cathode (when unipoten-
tial cathode not internally connected to the
heater is employed) and with all other voltages
equal to zero. Maximum rated heater or fila-
ment voltage shall be 7.0 volts for tubes with
heater or filament voltage rating of 6.3 = 10
percent and 2.75 volts for tubes with maximum
heater or filament voltage of 2.5 = 10 percent.
There shall be no recurrent breakdown be-
tween elements.

4.12.1.3 Voltage breakdown (electrostatic
types). The control grid shall be adjusted for
cutoff, and the first and second anodes (and
the third anode, when present) set at their
maximum rated voltages. There shall be no
breakdown between elements.

4.12.14 Voltage breakdown (magnetic
types). The control grid shall be adjusted for
cutoff, and grid No. 2 and anode set at their
maximum rated voltages. There shall be no
breakdown between elements.

4.12.2 Gas tests.

4.12.2.1 Gas “cross”. Test voltage as speci-
fied shall be applied and the trace adjusted
to focus. The screen of the tube shall be
scanned to yield a square pattern having an
area equal to approximately 2 by 2 inches.
Linear saw-tooth scanning as follows shall be

_ used:
Horizontal ............ 2,100 to 6,300 cps
Vertical .......... £9v¢ .60 cps

3 When the light output or screen current is set

at the value specified on the tube specification
sheet, the appearance on the screen of a
“cross” is indicative of excessive gas. All tubes
upon which crosses appear shall be rejected.
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4.12.2.2 Gas ratio. With voltages as speci-
fied in conditions A and B and with focus,
scanners, and ion trap magnets off, Ik
(mAdc) and Ib (uAdc) shall be determined.

Condition A Condition B

Eb = —25V Eb = —25V
Ec2 = 4300V Ec2 = 4300V
Ecl/Ik = 500 uA Ecl = —90V

For types with cutoff voltages greater than
90, use sufficient bias to insure cutoff. The
value of gas ratio (Gr) shall be computed
from the following equation and shall not
exceed the limit specified on the tube specifi-
cation sheet.

Gy — b (condition A)— Ib (condition B)
= 500

N
AN
4.12.3 Alinement tests.

4.12.3.1 Base (electrostatic types). The

angle between the trace produced by the
designated deflecting plates and the plane
passing through both the center of the desig-
nated base pin and the axis of the tube shall
not exceed 10°. With a positive potential ap-
plied on the plate specified on the tube speci-
fication sheet, the spot shall be deflected in
the direction of the designated pin.

4.12.3.2 Side terminal (electrostatic types).
The angle between a designated trace and a
plane through the center of the side terminal
and the axis of the tube shall not exceed 10°.

4.12.3.3 Side terminal and base. The angle
between the plane passing through both the
center of the designated base pin and the axis
of the tube, and the plane passing through
the center of the side terminal and the axis
of the tube shall not exceed 10°. The desig-
nated base pin shall be on the same side of
the tube as the side terminal.

4.12.3.4 Neck and bulb (electrostatic
types). The alinement of the neck with the
body of the tube shall be measured by rotat-
ing the tube about an axis through the center
of the pin circle (in the plane of the bottom of
the base) and the center of the face of the
bulb. The diameter of the circular area swept
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through by transverse section of the neck at
a point 14, inch nearer the base than the CD
line (the horizontal line at the junction of
the bulb body and neck) shall not exceed the
value specified.

4.12.3.5 Neck and base (electrostatic
types). The angle between the longitudinal
axis of the base and the longitudinal axis of
the neck shall not exceed 2°.

4.12.3.6 Neck and bulb (magnetic types).
The tube shall be rotated about the axis of the
neck, and measurement shall be made of the
variation in distance from the axis of rotation
to the periphery of the bulb in a plane normal
to the axis of rotation and nearer the base
than the point where the axis of rotation in-
tersects the face of the tube by the following
schedule of distances: 0.3125 inch for 5-inch
tubes, 0.75 inch for 7-inch tubes, 1.25 inches
for 9-inch tubes, 1.5 inches for 10-inch tubes,
and 1.75 inches for 12-inch tubes. The axis
of the neck is defined as the axis of rotation
when the neck is supported on two sets of
“V” wheels, 3-wheel chucks or equivalent,
placed 0.75 inch and 4.25 inches below the
reference plane. The variation shall be not
more than 0.125 inch for 3- and 5-inch tubes,
0.225 inch for 7-inch tubes, and 0.400 inch
for 9-, 10-, and 12-inch tubes.

4.12.3.7 Angle between traces. When meas-
ured with a device having an accuracy of at
least + 0.2°, the angle between horizontal
and vertical traces shall be 90° =+ 3°, The
angle shall be measured counterclockwise from
the horizontal traces. The angle between cor-
responding traces of multigun tubes shall be
not greater than 1°.

4.12.3.8 Face tilt. When the tube is rotated
about the axis of the neck, as defined in
4.12.3.6, the total variation in the distance
from the face plate to a plane perpendicular
to the axis of rotation shall be not greater
than 0.080 inch for 8- and 5-inch tubes, 0.150
inch for 7-inch tubes, and 0.225 inch for 9-,
10-, and 12-inch tubes. This variation shall
be measured on the face at a distance from
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the axis of rotation equal to the minimum
useful screen radius for the tube.

4.12.3.9 Neck straightness. The neck and

base straightness shall be determined by the
insertion of the tube neck in a cylinder 5
inches long and 1.4375 inches maximum inside
diameter. This cylinder shall move freely be-
tween the reference line and the base of the
assembled tube.

4.12.4 Spurious illumination tests.

4.12.4.1 Cathode illumination. With the tube
enclosed in a lightproof container and with
the specified heater potential applied for a
minimum of 60 seconds, the light output at
the face of the tube shall be not more than
0.154 mftL in any 2-inch diameter area.

4.124.2 Stray emission (conventional
types). With the tube enclosed in a lightproof
container, with the specified potentials ap-
plied, and with no deflecting fields applied, the
tube shall be biased to cutoff. Under these
conditions the entire face of the tube shall
be examined for stray emission by an observer
who has accommodated his eyes to viewing the
face of the cathode ray tube for at least 2
minutes through an aperture in the light-
proof container. If stray emission occurs,
scanning fields such as would be required to
produce a 1 by 1 inch raster shall be applied,
under which condition the stray emission shall
disappear completely. This test shall be a
design test.

applied. This test shall be a design test.

4.12.5 Screen and glass-face quality. The
tube shall be viewed while operating at the
normal test voltage conditions specified on the
tube specification sheet with the screen fluores-
cing uniformly under a defocused scan. Long
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persistence screens shall also be viewed under
phosphorescence. In either case the ambient
illumination shall be well below the lumines-
cent level.

4.12.5.1 Blemishes. Inspection shall be made
for spots, holes, and blemishes on the screen
and face of the tube. The number and sizes
of, and the intensity variation due to, spots,
holes, and blemishes shall not exceed those
specified in Appendix B.

4.12.5.2 Light output. The light output of
the screen shall be measured under the speci-
fied conditions and the following general con-
ditions: A 35. to 105-line pattern shall be
provxd(ed on the cathode-ray tube screen,
usxn&GO -cycle saw-tooth scanning on one axis
and 2,100- to 6,300-cycle saw-tooth scanning
on the other axis. In the case of electrostatic
deflection types, the mean potential of free
deflecting plates shall be that of anode No. 2.
The pattern size shall be adjusted to 2 by 2
inches, and the light output shall be read. A
foot-candle meter, corrected for the spectral
response of the eye, shall be used to measure
the light output. The light output so deter-
mined shall be not less than the value speci-
fied on the tube specification sheet. When
these conditions are satisfied, and the foot-
candle meter is placed so that the sensitized
surface of the photocell is against the tube
face, the meter may be used to read foot-
lamberts directly.

4.12.5.3 Modulation. The grid drive (grid
voltage above spot-cutoff) required for the
specified minimum light output or screen cur-
rent shall be not greater than the value speci-
fied on the tube specification sheet.

4.12.5.4 Screen (P7 types). The phosphor-
escent light intensity observed 1 second after
completion of the application of a single stand-
ard raster to the tube is cbl; the intensity
observed 1 second after the fifth raster is
cb5. The buildup factor is described as G5:1
and is defined as the ratio of the light intensity
obtained 1 second after the fifth raster to the
light intensity obtained 1 second after the first
raster, when these are expressed on a linear



light scale instead of the centibel scale. In
practice, it turns out to be rather easier to
calculate if the antilogarithm of the difference
between cb5 and cbl is used to calculate the
factor G5:1. Unless otherwise specified, the
screen characteristics shall be measured under
the following conditions:

(a) Anode voltage (relative to cathode)
= 4,000 volts.

(b) Grid voltage (g2 for magnetically
focused tubes) = 250 volts.

(¢) Raster size (focused beam) = 7.1
by 7.1 cm, giving a total area of
50 cm?. (Beam is defocused for
measurement.)

(d) Duration of raster — 1}, sec. The
raster is formed by means of lin-
ear scanning with the horizontal
scanning frequency 12 ke and the
vertical scanning frequengyL 60
cycles. The raster is repeated at 1-
second intervals.

(e) Distance of raster from axis of
calibrated 931VA multiplier tube
= 30 cm.

(f) Beam current — 60 ua defocused to
a spot approximately 0.25 cm in
diameter.

(g) Red light: Sufficient to de-excite the
phosphor before buildup measure-
ments so that the results are with-
in 3 cb of those that would have
been obtained after total de-excita-
tion.

(h) Filter:
lent.

Deviations from the conditions listed above
in regard to test voltages, currents, pattern
size, ete, required to test a number of differ-
ent tube types, may be tolerated if such devia-
tions are referred to the Armed-ServicesElec-
tro-Standards—Agency (ASESA), A descrip-
tion of the P7 screen primary s i
lamp will be found in the Material Laboratory,
New York Naval Shipyard Report NE
091105, dated 26 June 19524 Centibels may

* Copies of this report may obtained from the
Bureau of Ships, Code 81§, Navy Department,
Washmgton 25 D. C.
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be converted to millifoot-lamberts by the use
of the following equation:
cb

mftL = 2 x 10-3 x 102

The minimum acceptable screen character-
istics shall be:

Property Limits  Property Limits
cb5 ..... 400cb or B5 ..... 20 mftL
G5:1 ..... 4 BR ..... 4

The two sets of test limits are equivalent.

4.12.5.4.1 Screen brightness I. Screen
brightness I shall be measured under the
same conditions as those specified in 4.12.5.4,
except that no pulsing shall be used on the
grid, and the screen current shall be 60 uA.
The steady-state light output shall be 640 cb
minimum.

4.12.6 Line width tests. Two line width de-
terminations shall be made; one determination
at the center of the screen (position A in
both electrostatic- and magnetic-deflection
types) and another determination at a point
along the direction of high-frequency scan-
ning, distant from the center of the screen by
34 of the maximum bulb diameter. In the case
of electrostatic types, this second position is
referred to as position B; in the case of mag-
netic types, as position C.

4.12.6.1 Line width (electrostatic deflec-
tion). The scanning pattern specified in
4.125.2 shall be set at the light output or
screen current specified. The high-frequency
scanning shall be applied to the deflecting
plates nearest the screen and the amplitude
shall be adjusted to give a line length of ap-
proximately 90 percent of the maximum tube
diameter. The low-frequency scanning ampli-
tude shall be expanded to make the line struc-
ture clearly visible and adjustment shall be
made for best focus in the center of the pat-
tern. The pattern shall be compressed until
the line structure first disappears or begins
to overlap or shows reverse line structure at
the center of the screen. The line width at
position A is then given by the quotient of
the width of the compressed-pattern trans-
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verse to the line structure divided by the num-
ber of lines which are being scanned, and shall
be within the values specified. The connection
of deflection elements to the low- and high-
frequency scanning supplies shall then be in-
terchanged and line-width determination re-
peated without adjustment of focus. In this
case, however, the line-structure disappearance
or overlapping shall be determined at the less
favorable of the two alternate B positions.
Again, the line width is given by the trans-
verse width of the pattern divided by the
number of lines. The line width so determined
shall be within the values specified.

4.12.6.2 Line width (magnetic-deflection).
The procedure specified in 4.12.6.1 for electro-
static types shall be followed in the case of
line width determination at position A. With-
out interchange of connections to the deflect-
ing elements, line-width determination shall
then be made at the less favorable of the two
alternate C positions. (Request for appr
Eifocusing and deflectio ilsTequired for

ine-width test, e referred to the Armed
) i ectro-Standards Agency (ASESA).!
The line width so determined shall be within
the values specified.

4.12.7 Spot position. The tube shall be oper-
ated at the test conditions specified. The tube
shall be shielded against external magnetic
and electrical influences and the control-grid
voltage shall be set at a value which will anid
damage to the screen.

4.12.7.1 Spot position (magnetic deflection).
With the tube operated as specified in 4.12.7,
the distance between the center of the un-
deflected spot and the center of the screen
shall be within the limits specified. In the
case of magnetic-focus types, the focusing cur-
rent shall be zero. In the case of electrostatic-
focus types, the spot shall be adjusted for
focus.

4.12.7.2 Spot position (electrostatic deflec-
tion). The tube shall be operated as specified
in 4.12.7 and adjusted for focus with each of
the free deflecting electrodes connected to
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anode No. 2. The spot shall be within a square,
the dimensions of which are within the limits
specified on the tube specification sheet, the
center of which coincides with the geometric
center of the tube face, and one side of which
is parallel to a trace produced by one set of
deflecting electrodes.

4.12.7.3 Spot displacement (leakage). The
tube shall be operated as specified in 4.12.7
and adjusted for focus with each of the free
deflecting electrodes connected to anode No. 2
through a 10 Meg resistor, The spot displace-
ment produced by the shorting of each resistor
in turn shall not exceed the value specified.
An equivalent combination of resistance and
displacement limit may be used.

4.12.8 Zero-bias anode current (magnetic
focus). At the electrode voltages specified, the
zero-bias anode current shall be measured,
and shall be not less than the values specified
in table VII for tubes having the correspond-
ing values of cutoff.

TABLE VII. Grid No. 1 cutoff voltage versus

minimum zero-bias current.

Grid No. 1 Minimum Grid No. 1 Minimum
cutoff zero-bias cutoff zero-bias
voltage current voltage current

350 48 . S 692
350 49 ] 713
350 51 ) — 735
350 51 758
350 52 780
350 58 ] 802
360 64 . — 825
377 56 8560
394 51 S 872
419 57 ... —_— 895
431 |68 ] 918
449 59 ] 943
468 60 . ] 966
487 61 . — 991
6507 62__.__._____| 1,015
627 68 ] 1,040
547 64 .| 1,065
567 65 .| 1,00
587 66 .. —] 1,115
607 67 o] 1,142
628 68 . —1 1,166
650 69 . | 1,192
670 70..— | 1,217
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4.12.9 Grid cutoff voltage. The grid voltage
shall be adjusted for visual extinction of the
undeflected focused spot. The cutoff voltage
shall be within the limits specified.

4.12.10 Focusing tests. The beam shall be
focused under the test conditions specified.
— See fAmdé s P29

4.12.10.1 Focusing voltage at cutoff. With
the control-grid voltage adjusted so that the
pattern is barely visible, the voltage necessary
to bring the beam to focus shall be within the
limits specified.

4.12.10.2 Focusing voltage, zero-bias. With
the control-grid voltage varied through the
range of zero volts to cutoff, the voltage neces-
sary to bring the beam to focus shall be within
the limits specified.

Stlandsrst ﬁmgoﬁj o TEDEC Ny ivl,

4.12.10.3 Focusing ampere tu'rns.-kJ-A—N
standard—eottNo—=20, or equivalent, shall be
used. The number of ampere turns required
for focus, as determined by multiplying the
current in milliamperes by 4.5, shall be within
the limits specified. The distance D from the
center of the focus-coil air gap to the refer-
ence line shall be as specified.

4.12.11 Deflection factor. With the t
actor (the
ratio of the instant voltage to the cor-
respondi action in inches) on each axis
be within the limits specified.

4.12.12 Deflection-factor wuniformity. Th
deflection-factor uniformity on each deflection
axis shall be determined. For any axis, the
deflection factors corresponding symmetri-
cal deflections of 25 perce nd 75 percent
of the minimum useful s€reen diameter shall

e than 5 percent.

4.12.13 Electrode-leakage tests. The leakage
shall be measured under the test conditions
specified.

4.12.13.1 Heater-cathode leakage. In testing
tubes having unipotential cathodes not con-
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nected to the heater within the tube, rated
heater voltage shall be applied to the heater
terminals and the instantaneous potential of
any part of the heater shall be maintained at
at least —125 volts with respect to the cath-
ode. The heater-cathode leakage current shall
not exceed 10 uAdec.

4.12.13.2 Grid No. 1 leakage. With the con-
trol grid biased to cutoff, the leakage between
grid No. 1 and all other electrodes shall not
exceed 3 uAdec.

4.12,13.3 Grid No. 2 leakage. With the con-
trol grid biased to cutoff, the leakage between
grid No. 2 and all other electrodes shall not
exceed 5 uAde. '

4.12.13.4 Anode No. 1 leakage. With the
control grid biased to cutoff, the leakage be-
tween anode No. 1 and all other electrodes
shall not exceed 5 uAde.

4.12.13.5 Anode No.. 2 leakage. With the
control grid biased to cutoff, the leakage be-
tween anode No. 2 and all other electrodes
shall not exceed 5 uAdc.

4.12.14 Magnetization. The tube shall be
demagnetized and shall then immediately be
scanned with a raster as specified in 4.12.6.1
or 4.12.6.2, as applicable. The change in line
width following demagnetization shall not ex-
ceed 20 percent of the line width measured in
accordance with 4.12.6.1 or 4.12.6.2, as applic-
able. The change of position of the undeflected
spot shall not exceed 40 percent of the maxi-
mum allowable spot-to-center distance. The
entire tube shall then be exposed to a magnetic
field of 500 gauss = 10 percent, after which
the tube shall not exceed the maximum limits
for the line width or spot-to-center distance
specified.

— ki2is See Arkb S P3O

4.13 Cold-cathode discharge tube tests.
The tests specified in 4.13.1 to 4.13.6, inclu-
sive, are applicable only to voltage regulators,
cold-cathode tubes, and other similar types.
The tubes shall be subjected to such of these
tests as are specified on the tube specification
sheet.
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4.13.1 Ionization voltage. When a holding
period is specified for the test specified in
4.13.1.1 or 4.13.1.2, each test shall be immedi-
ately preceded by its own holding period. A
test shall not be repeated until this holding
period has again elapsed.

4.13.1.1 Ionization voltage (1) (with illumi-
nation). Under the conditions specified on the
tube specification sheet, the voltage required
to start conduction shall be within the limits
specified. The tube shall be subjected to nor-
mal room illumination, either natural or arti-
ficial, unless some specific value of illumina-
tion is given. When a conditioning current is
specified, this current shall be conducted be-
tween the elements to be tested not more than
30 seconds prior to making this test. This con-
ditioning current shall be conducted for a
period of not less than 0.1 second nor greater
than 5 seconds.

4.13.1.2 Ionization voltage (2) (total dark-
ness). The tube shall be held inoperative in
total darkness for a holding period of not
less than 24 hours prior to performance of
the test and until completion of the test. Under
the conditions specified on the tube specifica-
tion sheet, the voltage required to start con-
duction in total darkness shall be within the
limits specified.

4.13.2 Tube voltage drop. Under the speci-
fied conditions and with the tube conducting
current for at least 0.1 second, the tube volt-
age drop shall be within the limits specified.

4.13.2.1 Regulation. The voltage drop across
the tube shall be measured under two different
conditions: First, while conducting a specified
minimum current; and second, while conduect-
ing a specified maximum current. The differ-
ence between the two voltages shall be within
the limits specified for regulation.

4.13.3 Leakage current. Voltage-regulator
tubes shall be tested for leakage current by

applying the specified anode potential. The

total external circuit resistance shall not ex-
ceed 100,000 ohms. The anode current shall
be within the limits specified.
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4.13.4 Noise and oscillation test.

4.13.4.1 Test equipment. The tube shall be
operated from a well filtered variable de sup-
ply, the output capacitance of which shall be
at least 16 uf. The voltage from the filter out-
put shall be supplied to the tube through a
series resistance of 500 ohms. The internal
connection between the base pins shall be con-
nected in series with the tube electrode. The
tube shall be coupled through a series capaci-
tance of 0.1 uf to the amplifier specified in the
audio-frequency noise test. (See 4.10.3.2) If
a meter other than a standard VU meter is
used, calibration may be performed with a
keyed signal and all meter readings shall be
taken on the peak swing of the pointer.

4.13.4.2 Oscillation test. The current
through the tube shall be varied in each direc-
tion between the minimum and the maximum
specified values, employing either voltage or
load variation, and taking not less than 2 sec-
onds to traverse the range. No oscillation
persisting over a current range of more than
2 mAdc shall be generated as evidenced by
aural observations.

4.13.4.3 Noise test. With the conduction
current reduced to the value specified, the tube
shall be tapped as specified for the noise tests.
(See 4.10.3.) The amplifier gain shall be ad-
justed for 50 mW output when the maximum
voltage limit specified is applied at 400 cycles
to the amplifier input. Tubes producing a
voltage disturbance to the amplifier which ex-
ceeds the specified limit shall be rejected.

4.13.5 Uniformity of cathode glow. Under
the conditions specified on the tube specifica-
tion sheet, the cathode glow shall be substan-
tially uniform over the cathode surface.

4.13.6 Transfer current. Under the condi-
tions specified, the current to the control anode
(grid)- required to cause the tube to conduct
current to the main anode shall be within the
limits specified.

4.14 Crystal-rectifier tests. The tests spe-
cified in 4.14.1 to 4.14.4.5, inclusive, are ap-



plicable only to crystal rectifiers. The crystal
rectifiers shall be subjected to such of these
tests as are specified on the tube specification
sheet. Production tests may be performed in
any sequence, except that the burnout test
shall precede all others and shall be made
only once on each crystal rectifier. Design
tests shall be performed in the order spec1ﬁed
on the tube specification sheet. All tests shall ¥
be performed after a 24-hour holding period v
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completion of this test, the crystal rectifier

shall meet all other requirements of the tube

specification sheet. .

L\"kb So b\'\ﬁ\dl—ﬁ"\ "“b, chmw W\fﬂ«( ﬂlAH’UVlA; 1
4.14.3 Electrical tests. The followmg tests ™ A

shall be conducted in the mixer shown on the

drawing specified. All fixed adjustments of .

the > mixer shall be made
laboratory d [ by the bureau or Ser_\ll_CL

concernied.; Tn the test equipment, the imped-

following completion of all manufacturing ’ ance presented to the mixer by the local oscil-

processes.

4.14.1 Handling precautions. After produc-
tion tests have been completed, the following
handling precautions shall be observed :

(a) Ground all equipment.

(b) Handle the unit by the base only.
Make contact to the equipment
through this end before touching
the top, and maintain hand con-
tact with the equipment until the
unit is in place.

(c) Keep units in metal shields until they
are inserted in the equipment or
until necessary to remove for test.

(d) Do not tamper with the set screws.
4.14.2 Burnout test.

4.14.2.1 Burnout by dropping. Each crystal
rectifier shall be subjected to a dc pulse from
the coaxial line shown on the drawing speci-
fied on the tube specification sheet. The line
shall be charged with the specified voltage
and the contact shall be made by dropping
the center conductor vertically from a height
of 2 =+ 0.05 inches above the contact position.
The electrical and mechanical connection shall
be such as to have minimum effect on the free
fall of the conductor. The inner conductor
shall be negative with respect to the outer
conductor. After completion of this test, the
crystal rectifier shall meet all other require-
ments of the tube specification sheet.

4.14.2.2 Burnout by pulsing. Each crystal
rectifier shall be subjected to a pulse or pulses
of the length and voltages specified. After

lator (and the signal generator, if used) shall
be the impedance(s) to which the mixer is
tuned. The frequency and the available power
of the local oscillator (and the signal genera-
tor, if used) shall be as specified on the tube
spec1ﬁcat10n sheet. )
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4.14.3.1 Conversion loss. The testing appa-
ratus shall be calibrated by means of a group
of 10 crystal rectifiers which have been se-

Bant?aborato 4

lected and measured as standardsiat a Govern\)
¢ bureau or |
concerned. | 'The entire standard group

5’ of 10 shall be dlscarded as standards whenever

more than 2 in that group have changed rela-
tive to the others by 0.5 db or more. However,
those crystal rectifiers which have changed
less may be resubmitted for calibration as a
part of new groups of 10. Secondary standards
may be established by the manufacturer by
comparison tests with a standard group. Con-
version loss shall be measured in accordance
with method A or B, as specified on the tube
specification sheet.

4.14.3.1.1 Method A. The conversion loss of
the unit under test shall be determined by
comparing its if output power with that of
standard crystal rectifiers when the available
rf signal input power is kept constant. The
mixer shall be connected to an if amplifier
whose input impedance as seen at the crystal
terminals matches Rec and which provides the
given dc load resistance (RL). The conversion
loss shall not exceed the limit specified.

4.14.3.1.2 Method B. The oscillator ampli-
tude shall be modulated at the specified fre-
quency and the mixer connected to a load
having an impedance (Zm) at modulation fre-
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quency and a dc resistance (RL). The con-
version loss of the unit under test shall be
determined by comparing its power output at
modulation frequency to that obtained from
standard crystal rectifiers when the available
power from the local oscillator and its per-
centage modulation are kept constant. The con-
version loss shall not exceed the limit specified.

4,14.3.2 Output noise ratio. As a check on
the test equipment, the indicated noise ratios
of resistances of 2Rc and 0.5Re shall be not
less than 0.8 times. Output noise ratio shall
be measured in accordance with method A or
B, as specified on the tube specification sheet.

4.14.3.2.1 Method A. The ratio of the avail-
able noise output power from the unit under
test to that from Rec, at room temperature,
shall not exceed the limit specified. The mixer
shall be connected to an if amplifier whose
input impedance as seen at the crystal termi-
nals matches Rc and which provides the given
dc load resistance (RL).

4.14.3.2.2 Method B. The ratio of the noise
output power from the unit under test to that
from Re, at room temperature, shall not ex-
ceed the limit specified. The mixer shall be
connected to an if amplifier whose input im-
pedance as seen at the crystal terminals
matches Rc and which provides the given dc
load resistance (RL). The local oscillator shall
be coupled to the mixer through a filter, as
specified, and an attenuator matched to the
impedance of the coupling to the mixer and
having at least a 5 db attenuation.

4.14.3.3 if impedance. The impedance meas-
ured at the if terminal of the mixer at the
specified frequency shall be within the limits
specified on the tube specification sheet.

4.14.3.4 Video impedance. The impedance
measured at the video terminal of the crystal
mount at the specified frequency shall be
within the limits specified.

4.14.3.,5 Figure of merit. The figure of
merit (M) shall be calculated by the following
equation :
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aRv
VEv T Ra

Where Ra is a specified constant, a is the cur-
rent sensitivity in amperes of rectified cur-
rent-per-watt available rf power, and Rv is
the video impedance. The value of the rectified
current used in calculating a shall be the recti-
fied current into zero-load impedance. The
holder shall be tuned for maximum rectified
current for each unit tested. A minimum of
10 db of attenuation shall be inserted between
the rf oscillator and holder. The figure of
merit shall be not less than the limit specified.

M=

4.14.3.6 Rectified crystal current. The recti-
fied crystal current determined under the con-
ditions for conversion loss (see 4.14.3.1) shall
be not less than the limit specified.

4.14.4 Mechanical tests. The mechanical
tests specified in 4.14.4.1 to 4.14.4.5, inclusive,
shall be conducted when specified on the tube
specification sheet. At the completion of each
test, the electrical tests (see 4.14.3) specified
on the tube specification sheet shall:be con-
ducted and the performance shall be within the
limits specified.

4.14.4.1 Temperature. The crystal rectifiers
shall be subjected to five consecutive tempera-
ture cycles beginning at a temperature of
—40° C as follows: The units shall be heated
from a temperature of —40° C to a tempera-
ture of 4+ 70° C in a 15- to 20-minute period,
and cooled again to a temperature of — 40° C
in a 15- to 20-minute period. When the tem-
perature test is conducted as a production test,
the time periods of heating and cooling shall
be sufficient to bring the lot to the specified
temperature. The time necessary to attain the
initial —40° C temperature and to return
from the final —40° C temperature to ambient
temperature is optional with the manufac-
turer. The crystal rectifiers shall meet the
requirements specified for this test on the tube
specification sheet.

4.14.4.2 Drop. The crystal rectifier shall be
dropped three times from a horizontal position
to a maple-wood block 1 inch thick and not



less than 6 by 6 inches. The height from
which the crystal rectifier is dropped shall be
as specified on the tube specification sheet.
The crystal rectifier shall meet the require-
ments specified for this test on the tube speci-
fication sheet.

4.14.4.3 Torque. A torque of 1.5 inch-
pounds about the crystal-rectifier axis shall
be applied without shock between the end con-
tacts and in a direction which tends to cause
loosening of the end contacts. The manufac-
turer’s recommendation shall be followed in
the method of clamping the crystal rectifier.
The crystal rectifier shall meet the require-
ments specified for this test on the tube speci-
fication sheet.

4.14.4.4 Axial strain. With the base of the
crystal rectifier clamped, a force of 1 pound
shall be applied without shock at right angles
to the axis of the crystal rectifier as near the
tip of the small contact as is practicable. The
crystal rectifier shall meet the requirements
specified for this test on the tube specification
sheet.

4.14.4.5 Immersion. The crystal rectifier
shall be immersed in a water bath at a tem-
perature of 40° C for 15 minutes. At the con-
clusion of this period, it shall be transferred
immediately to a water bath at a temperature
of 25° C and immersed for 15 minutes. The
surface of the crystal rectifier shall then be
wiped dry and the required electrical tests
shall be conducted within 1 hour. The crystal
rectifier shall meet the requirements specified
for this test on the tube specification sheet.

4.15 Klystron tests. The tests specified in
4.15.1 to 4.15.7.2, inclusive, are applicable only
to klystrons. The tubes shall be subjected to
such of these tests as are specified on the tube
specification sheet. See Appendix C for special
inspection provisions for klystrons.

4.15.1 Power output. Measurements on
tubes in an oscillating state shall be made with
the proper voltages applied and the tubes
coupled to the specified load as specified. The
standing wave ratio in voltage shall be less
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than the value specified. The power output
shall be continuous throughout the frequency
range for the voltage ranges specified and, if
specified on the tube specification sheet, the
power shall be above the minimum value spe-
cified at all frequencies within the range.
When the power output is to be measured at
a specified frequency, the voltages shall be
adjusted within the ranges specified to obtain
maximum power output. Tubes furnished with
two or more rf output terminals shall produce
the specified minimum power from each of the
terminals separately.

4.15.1.1 Broad-band testing. The assembly
of the broad-band testing circuit, the details
of the components of the load, and the testing
procedures shall be as specified on the tube
specification sheet.

4.15.2 Emission oscillation. This test shall
be made with the tube oscillating under the os-
cillation test conditions after the oscillation
test. The filament potential shall be changed
as specified, and the change in power output
or cathode current shall be within the limits
specified. This measurement shall be made
after the specified time interval.

4.15.3 Electronic tuning range. The me-
chanical-tuning and controlling voltage with-
in the range specified shall be adjusted mutu-
ally for a maximum power output at the
frequency specified. The controlling voltage
shall then be adjusted above and below the
value for maximum power so that the power
is reduced to the value specified on the tube
specification sheet. The frequency change be-
tween these specified values shall be defined as
the electronic-tuning range. This test shall be
made in the equipment specified, adjusted to
the conditions specified on the tube specifica-
tion sheet. If specified, the electronic-tuning
range shall be free from hysteresis.

4,15.4 Frequency drift. The total frequency
change measured under the conditions speci-
fied shall be within the limits specified.

4.15.5 Temperature coefficient. The temper-
ature coefficient, when tested under the condi-
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tions specified, shall be computed in frequency
units per degree centigrade over the range
specified.

4.15.6 Warmup time. The warmup time
measured under the conditions specified shall
not exceed the value specified.

4.15.7 Hysteresis. The measurement of elec-
trical-tuning hysteresis shall be made with
the frequency of oscillation adjusted to the
value specified. In addition to the direct volt-
age required for the mode specified, a360 cycle
or other low-frequency sweep voltage of es-
sentially sinusoidal shape, sufficiently large to
suppress oscillations on the two ends of the
sweep, shall be applied between the controlling
electrode and the cathode. The crystal-rectifier
current shall be examined as a function of the
sweep voltage with a cathode-ray oscilloscope,
and any interval over which oscillation is ob-
served for one direction of sweep only is said
to exhibit hysteresis.

4.15.7.1 Hysteresis (1). The ratio of the
voltage interval or intervals in which hyster-
esis is present to the voltage interval in which
oscillation is observed shall not exceed the
amount specified.

4.15.7.2 Hysteresis (2). The ratio of the
highest power level at which hysteresis occurs

to the maximum power level shall be within
the limits specified. Suitable methods shall be
used to calibrate the crystal response in terms
of relative power level.

4.16 Magnetron tests. The tests specified
in 4.16.1 to 4.16.8, inclusive, are applicable
only to magnetrons. The tubes shall be sub-
Jjected to such of these tests as are specified on
the tube specification sheet. See Appendix C
for special inspection provisions for magne-
trons.

4.16.1 Air cooling. The cooling arrange-
ment and velocity of air flow shall be as spe-
cified on the tube specification sheet. The
temperature at the point specified shall not
exceed the temperature of the incoming air by
more than 50° C or the value specified.

4.16.2 Cathode.
be as specified.

The electron source shall

4.16.3 Oscillation. Each magnetron shall be
tested for oscillation according to the condi-
tions specified on the tube specification sheet.

4.16.3.1 Magnetic field. The oscillation test
shall be conducted with the north-seeking
pole adjacent to the magnetron face nearer the
cathode lead, and with the required field pro-
duced between the specified pole tips. The field

DAMPING SEARCH
RESISTOR colL
e AVAVAV, 960
BALLISTIC
GALVANOMETER
Lo99) @
==y RHEOSTAT
(00 o /,;\
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o
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1 It
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FIGURE 43. Magnetic-field test circuit.
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strength shall be measured centrally between
the poles, at the axis of the poles, by means
of the specified standard search coil in con-
junction with a ballistic galvanometer. The
galvanometer shall have a period of at least
15 seconds and shall be used with the circuit
shown on figure 43.

Magnetic-field strength (H) shall be meas-
ured by rotation of the search coil through
180° or by removal of the coil from the mag-
netic field and noting the galvanometer deflec-
tion (d). H is obtained from d by means of
the following equation:

m

m_(I1)
H = NA d dx 108

(when coil is rotated), OR
2m (I1)

H=—N-—ATdX108

(when coil is removed from field)

MIL-E~-1D

Where:
m = mutual inductance of coil in henries.

NA = number of turns x means area of
one turn (CGS units).
Il = dc primary current in amperes.

dl = deflection produced by sudden re-
versal in direction of II.

An equivalent test method may be used, pro-
vided it is correlated with the above. The four
standard search coils are closely wound with
a single layer of No. 40 enamel wire on brass
cylinders. The NA of the coils shall be cal-
culated from measured values. Further re-
quirements for standard and substitute coils
are specified in tables VIII and VIIIa. Coil
No. 160A may be substituted for coil No. 160,
and coil No. 200A for coil No. 200, provided
they are satisfactorily correlated.

TABLE VIII. Standard coils.
Coil Cylinder Number 11::;;“3 N°(“l’“"g(';g A
number diameter of turns winding u:i ts)
Inch Inch
160 0.160 34 0.135 4.6
200 200 75 .300 15
400 409 150 .600 129
600 .600 150 .600 280
TABLE VIIIa. Substitute coils.
Coil Cylinder Cylinder d:::’;‘:"o . ::;“t‘;‘:; Number N"(’;‘:"&‘:;"A
number diameter material wound coil winding of turns units)
Inch Inch Inch

160A 0.063 Brass 0.187 0.094 408 34
200A o 170 Brass .200 .300 300 45

4.16.3.2 Heater-cathode warmup time. The
heater-cathode warmup time shall not exceed
the value specified on the tube specification
sheet at the applied heater voltage specified.
Upon application of the anode voltage, the
applied heater voltage shall be maintained or
reduced as specified.

4.16.3.3 Pulse characteristics. The smooth
peak is the maximum value of a smooth curve

through the average of the fluctuation over
the top portion of the pulse as shown on figure
44. The pulse duration shall be at the time
interval between the two points on the cur-
rent pulse at which the instantaneous current
is 50 percent of the smooth-peak current.
Pulse-current ripple, the maximum deviation
from the smooth-peak current over the top
portion of the pulse, shall be as specified on
the tube specification sheet. The time of rise
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FIGURE 44. Pulse characteristics for magnetrons.

of a pulse, defined as the time interval be-
tween points of 20 and 85 percent of the
smooth-peak value measured on the current
pulse, shall be as specified. The duty cycle
shall be as specified == 10 percent.

4.16.3.4 Average anode current. The aver-
age anode current shall be adjusted to the
value specified.

4.16.3.5 Pulse voltage. The pulse voltage
during test shall be within the limits specified
on the tube specification sheet. Pulse-voltage
measuring equipment shall be the standard
peak voltmeter circuit as shown on figure 45
calibrated by means of dec potentials, or an
equipment calibrated against that circuit on
flat-topped pulses. The accuracy may be affect-
‘ed by changes in R1 due to changes in am-
bient temperature, therefore R1 and V should
be mounted so as to minimize this effect.
For pulse conditions and voltages outside the
above limits, a suitable measuring device
should be employed. This unit should be cali-
brated with the peak voltmeter within its
range. If a spike occurs on the voltage pulse,
as shown on figure 44, resistance shall be
added in series with the peak voltmeter at
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S1 and S2. The correct value of resistance
(Re) can best be determined by observing
the change in meter reading (M) with addi-
tion of resistance at S1 and S2 in increments
of 100 ohms. This value shall not exceed 1,500
ohms. (See fig. 46.)

4.16.3.6 Power output. The tube shall be
connected to the transmission line and termi-
nating load by means of the specified coupling.
The line shall be so terminated that the
VSWR will be less than 1.1 to 1. For tubes
in which the specified coupling includes an im-
pedance transformation section, the VSWR
measured shall not include the VSWR of
this section. For tubes in which the speci-
fied coupling does not impose any such sec-
tion, the VSWR shall be measured adjacent
to the output coupling of the tube. The power-
absorption circuit shall be arranged to per-
mit calorimetric measurement of average
power.

4.16.3.7 rf bandwidth. The rf bandwidth
measured at one-quarter power by means of
an rf spectrometer shall be within the limits
specified on the tube specification sheet.
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FIGURE 45. Pulse-voltage measuring circuit.
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FIGURE 46. Correct value for removal of voltage spike.

4.16.4 Nonoscillating characteristics. A CW
oscillator, tuned to the measured frequency
of the tube under test, shall be loosely coupled
into a system terminated by the magnetron
with its specified coupling. Between the stand-
ing-wave indicator and the magnetron coup-
ling, the line shall be uniform. The VSWR
shall be within the limits specified and the
position of the standing wave maximum from

the reference point specified on the outline
drawing shall be within the limits specified.

4.16.5 Pulling factor. The pulling factor is
the difference between the maximum and min-
imum frequencies reached when 1.5 VSWR
is varied through all phase angles. The pulling
factor shall be within the limits specified on
the tube specification sheet. The test condi-
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tions shall be those of the specified oscillation
test. The entire plumbing (including the
standing wave introducer) normally connect-
ed to the tube for test shall have a VSWR of
not less than 1.5 in any phase position meas-
ured on an additional standing-wave detector
which connects the calibrating tube to the
plumbing. On retest of the tube, at other than
the manufacturing location, the VSWR shall
be not more than 1.5 in any phase position.
The VSWR shall be within the limits speci-
fied over the frequency ranges, pulse dura-
tions, and repetition rates at which the plumb-
ing will be used. A suggested method of cali-
brating the standing-wave detector, particu-
larly applicable to waveguide-test plumbing,
is shown on figure 47. The system is cali-
brated by measuring the response as a func-
tion of the position of the detector carriage
with a short-circuit element connected to one
side of the standing-wave detector as indi-
cated. The response at the distance X from
the position of maximum response shall be
14cos 22X

D

taken as 5 of the maximum re-

sponse. D is the measured distance between
successive minima. The standing-wave de-
tector shall have a sensitivity constant within
2 percent over the length used and shall be
designed and adjusted so that it is not over-
coupled to the line.

4.16.6 Pushing factor. The pushing factor,
the difference between the frequencies meas-
ured at the average anode current specified,
shall be within the limits specified. The push-
ing factor excludes frequency changes caused

ATTENUATOR

by thermal effects. The test conditions shall
be those of the specified oscillation test.

4.16.7 Stability. Stable operation of a mag-
netron shall be determined by such of the
following requirements as are specified. The
magnetron shall be operated under the speci-
fied conditions of oscillation into a transmis-
sion line having a VSWR of specified mag-
nitude, the phase of which is adjusted at the
start of each measurement interval to pro-
duce maximum instability.

4.16.7.1 General energy stability of the rf
pulse (missing rf pulses). General stability
of a magnetron shall be measured in terms
of the percentage of output pulses which are
wholly or partially deficient in rf energy in
the desired frequency band. A deficient pulse
is defined as one whose energy content is
less than the average content of a group of
whole and complete pulses by a percentage
specified. A whole and complete pulse is one
produced by a magnetron whose rf output per
pulse is affected only by random variations
in line voltage, modulator characteristics, and
load match, while it is operating at a speci-
fied power output and at the desired fre-
quency. Missing rf pulses shall be recorded
during the specified time interval by an elec-
tronic counter activated by a missing rf pulse
detector circuit such as that shown on Draw-
ing 249-JAN, or an equivalent. The rectified
rf pulse input to the circuit shall be sampled
from the magnetron load through a frequency
selective device of specified band-pass. The
reference input to the circuit shall be sampled
from the voltage pulse applied to the magnet-

STANDING WAVE

DETECTOR

N 6db

SHORT CIRCUIT
) ELEMENT

—

AMPLIFIER

FIGURE 47. quibmtion of standing-wave detector.
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ron. The missing pulse detector employed shall
be capable of recording random and occasional
deficient pulses like those resulting from mis-
firing or moding, as well as consecutive
clusters of deficient pulses which are usually
caused by arcing.

4.16.7.2 Arcing. Arcs shall be recorded by
an electronic counter which is activated by
an arc detector circuit as shown on figure 48,
or equivalent. The arc detector shall be ad-
justed to respond to peak currents which rise
to 10 percent or greater above normal oper-
ating peak current. The tube shall be con-
sidered stable if the counter records less than
the maximum allowable percentage of arcs
during the specified test period.

4.16.7.3 Starting stability. This measure-
ment shall be performed as the first test fol-
lowing the holding period. At the beginning
of the test interval, pulse power shall be ap-
plied, and the observations of 4.16.7.1 or
4.16.7.2 shall be made as specified.

4.16.8 Permanent-magnet test. Permanent-
magnet stability shall be demonstrated by the
demagnetizing apparatus and test shown on
the drawing specified on the tube specification

-105v
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sheet. The operating pulse voltage shall not
be reduced by more than the specified amount
at the oscillation test specified.

4.17 Phototube tests. The tests specified in
4.17.1 to 4.17.5, inclusive, are applicable only
to phototubes. The tubes shall be subjected
to such of these tests as are specified on the
tube specification sheet.

4.17.1 Test conditions.

4.17.1.1 Enclosures. Phototubes shall be
tested while enclosed within a suitable light-
proof box. Suitable light baffles shall be pro-
vided to insure that only direct radiation
from the light source impinges on the photo-
tube cathode. The beam of light striking the
cathode shall have approximately parallel
rays which are formed by the screen aper-
tures. An adjustable aperture shall determine
the area of the cathode subjected to light
bombardment. The usable areas of phototube
cathodes shall exclude support wires or parts
falling behind the tube structure such as the
stem, but shall not exclude that part of the
cathode behind the anode, anode support wire,
or activator support wire. Dimensions shall
be relative to the bottom of the base shell or
end cap. Cathode location shall be by pro-

+I150V
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HELIPOT .0[04uf g

\ |.05uf
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oy
() 3k 70u SEC
e 0-100V
6.3V 5K
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I NOTE ALL CAPACITORS IN uuf U“LESS SPECIFICALLY NOTED'OTHERWISE. ; I

FIGURE 48. Arc detector.
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jection to a plane normal to the direction of
illumination.

4.17.1.2 Temperatures. The tube shall be
placed in an enclosure and a thermometer
used to measure the ambient temperature.
The temperature of the enclosure shall be
controlled by means of a rheostat and adjust-
ed to the specified ambient value. Infrared
radiation from the heating element shall not
strike the cathode of the phototube being
tested.

4.17.1.3 Standardized light sources (LS1).
A coiled tungsten lamp with a lead- or lime-
glass envelope operated at a color temperature
of 2,870° K shall be used. Nonfiltered light
flux on the phototube shall never exceed 0.1
lumen.

4.17.1.4 Measurement of light intensity.
The distance from the light source to the
phototube shall be varied to obtain the desired
intensity of illumination measured in lumens.
The following method shall be used to cali-
brate the phototube-test set:

(a) A standard lamp shall be certified
periodically at a recognized certi-
fication laboratory for candle-
power and current requirements
at a color temperature of 2,870°K.

(b) The phototube-test lamp shall be
adjusted to operate at a color tem-
perature of 2,870° K by means of
comparison with the standard
lamp through the use of an opti-
cal pyrometer.

suitable light-sensitive device
shall be calibrated against the
standard lamp by calculation. A
phototube-test lamp shall be sub-
stituted for the standard lamp
and with the calibrated light-sen-
sitive device in the position which
the test phototube will occupy in
the enclosure, the test lamp shall
be moved until the proper light in-
tensity from this lamp falls upon
the light-sensitive device through
the aperture.

(¢) A

4.17.2 Current tests.

4.17.2.1 Anode current. With the specified
luminous flux incident on the photocathode,
and with the specified anode voltages applied,
the anode current shall be within the speci-
fied limits. For gas phototubes, this measure-
ment shall be made at 30 seconds after the
application of the anode voltages.

4.17.2.2 Dynamic anode current. A toothed
wheel (calibrated with a stroboscope against
a beat-frequency oscillator) shall be used to
modulate a light beam from a specified source
incident on the phototube cathode. The speed
of the toothed wheel shall be varied and the
phototube output shall be fed into an ampli-
fier which has been previously calibrated to
insure its relative flatness of response over the
desired frequency range. The dynamic sen-
sitivity at each specified frequency shall be
within the limits specified. This test may be
replaced by any suitable test demonstrated to
be equivalent.

4.17.2.3 Spectral - response  identification.
Identification of the type of phototube spectral
response shall be made by using a series of
light filters and standardized light sources.
The following standard filters, manufactured
by Corning Glass Works, of the melt indi-
cated, or filters having equivalent transmission
characteristics, shall be used.

Melt number
Filter number (1948)
2540 ... 439
3384 ... 422
3482 ... 521
5113 ... .. i, 491
5850 ..........ciiiii... 219
9780 ..., 8 of 10-20-43

The test shall be made using a 25-volt anode
supply. Series resistance shall not exceed 1
Meg. Transmission tests shall be made by in-
serting the standard filters successfully be-
tween the source and the photo-cathode and
measuring the relative response to the trans-
mitted radiation. (See table IX.) Position of
the inserted filters shall be normal to the light
beam and such as to minimize the effect of
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TABLE IX. Percent response using filter or filter combination.

Filter number
Spectral- Light
response 5113 3384 and 9780 3482 and 5850 2640
symbol source -
Min Max Min Max Min Max Min Max
S I LS1 0.05 2.5 1.6 8.0 40.0 75.0 2.0 40.0
1 S— LS1 1.0 4.0 9.0 35.0 3.0 32.0 0 1.0
ST —_— LS1 0.2 1.0 8.0 15.0 32.0 55.0 0.5 10.0
S8 LS1 1.5 6.0 15.0 45.0 1.0 6.0 0 0.1
TABLE IXa. Bandwidth limits (angstroms).
Sp " Spectral response
response 100% 109 short wave 109% long wave
symbol Min Max Min Max Min Max
S4 3,600 4,500 2,700 3,300 r 5,800 6,400
S11 3,900 4,900 3,000 3,600 l 5,850 6,400

reflection. All currents recorded shall be the
difference of currents measured with light on
and off to eliminate dark-current error. The
transmission (percent of no-filler current
reading) for each filter or filter combination
shall be within the limits for the spectral-
response symbolsg,peciflibed. For phototubes of
spectral responsesz S4f Jand S11, the spectral
response shall be measured with a monochrom-
ator. The response shall be within the limifs
shown in table IXa for the spectral-response
symbol specified on the tube specification
sheet.

4.17.3 Gas-amplification factor. The anode
current of gas phototubes shall be measured
at 90 and at 25 volts, and the ratio between
the two shall be within the limits specified on
the tube specification sheet. The series re-
sistance shall be as specified.

4.17.4 Dark current. Dark current is the
current which flows between any two or more
electrodes of a photoelectric device in the
absence of such radiant energy as is normally
used to excite the device during the test. The
dark current, at the voltage specified, shall
not exceed the limit specified.

4.17.5 Signal-vo-noise ratio. Prior to testing,
the tubes shall be kept in the dark at an

ambient temperature of 75° == 5° F for not
less than 1 hour. The specified light source
shall be modulated at 90 cps, using a square-
wave, or equivalent. The light spot on the
cathode shall be as specified on the tube speci-
fication sheet. The tube output shall be fed into
a low-pass amplifier calibrated in db, the
bandwidth of which is 1,000 cps. Read the
amplifier output with a VU meter calibrated
in db. The signal-to-noise ratio shall be deter-
mined as follows:

(a) Signal — With light on, adjust at-
tenuator so that the VU meter is
at zero. Read attenuator setting.

(b) Noise — With light off, read as for
signal.

(c) S/N ratio (in db) = Signal minus
noise.

4.18 TR, ATR, and pre-TR tubes.

4,18.1 Ignitor ignition time (TR tubes).
The tube shall be placed in the circuit as
shown on figure 49, or equivalent circuit.
With the specified dec voltage applied to the
ignitor electrode through the specified series
resistor, the time of fire shall be measured.
This test shall be performed not less than 24
hours after any previous discharge. The tube
shall fire within the time specified.
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FIGURE 49. Ignitor firing-time circuit.

4.18.2 Ignitor wvoltage drop (TR tubes).
With the ignitor current adjusted to the value
specified, the voltage drop across the tube shall
be measured. The voltage drop shall be within
the limits specified.

4.18.3 Ignitor oscillation (TR tubes). The
tube shall be placed in the circuit as shown on
figure 50, or equivalent circuit. With the sup-
ply voltage adjusted to 800 Vde, the ignitor
current shall be set by means of the variable
resistor in series with the ignitor electrode.
The minimum current that will prevent low-
frequency relaxation oscillations shall be with-
in the limits specified on the tube specification
sheet. The high-frequency oscillations cause no
difficulties. Relaxation oscillations are indi-
cated on the oscilloscope trace when the cur-
rent drops below the level of the high-fre-
quency relaxation oscillations.

4.18.4 Insertion loss.

4.18.4.1 Insertion loss (integral cavity).
The insertion loss of a tube is the db loss
of power incurred in a transmission line due
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to the insertion of the tube between a matched
generator and load. The insertion loss shall
be measured by a transmission method, shown
on figure 51, in which the tube is placed be-
tween a matched generator and detector. With
the signal generator set at the reference fre-
quency, the tube shall be tuned to resonance
as evidenced by a pronounced peak of the out-
put indicator. The db loss of power at the
detector, due to insertion of the tube in the
transmision line, shall be within the limits
specified. Moreover, as the tuning screw is
turned through its complete range, the tube
shall be rejected if, in addition to the main
peak, one or more peaks of the output indica-
tor are present for which A is greater than
a 20° movement of the tuning knob or B is
greater than 10 percent of the amplitude of
the main peak. (See fig. 52.)

4,18.4.2 Insertion loss (fixed tuned). The
tube shall be placed in the circuit specified
in 4.18.4.1. With the signal generator set at
the reference frequency, the db loss of power
at the detector, due to the insertion of the
tube in the transmission line, shall be within
the limits specified.
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FIGURE 62. Tuning characteristics.

4.18.4.3 Insertion loss (external cavity).
The tube shall be mounted in the specified
cavity and placed in the circuit specified  in
4.18.4.1. With the signal generator set at the
reference frequency, a relative power reading
at the output detector shall be noted. The
tube shall then be replaced by the specified
cavity calibrator (dummy tube), and the new
output reading recorded. The db ratio of
power at the detector with the calibrator in
the cavity, to power at the detector with the
tube in place, shall be within the limits speci-
fied.

4.18.5 Ignitor interaction (TR tubes).

4.18.5.1 Ignitor interaction (insertion loss).
Ignitor interaction is defined as the additional
insertion loss a TR tube incurs due to the
ignitor electrode discharge. The tube shall be
placed in the circuit specified in 4.18.4.1. With
the ignitor current set to the value specified,
the increase in insertion loss over the quies-
cent insertion loss shall be not more than the
amount specified.

4.18.5.2 Ignitor interaction (AQ). The dis-
charge of the ignitor electrode causes an in-
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crease in the effective shunt conductance
across a TR cavity. Since intrinsic Q is a
function of the power loss in the cavity, igni-
tor interaction can be interpreted as the
change in intrinsic Q incurred due to the ig-
nitor discharge. With the ignitor current ad-
justed to the given value, the change in intrin-
sic Q as measured in 4.18.20.2 shall be within
the limits specified.

4.18.6 Tuning range (TR tubes). When
tested as shown on figure 51, the tube shall
cover the minimum tuning range specified. No
tube shall require less than the specified num-
ber of complete turns of the tuning screw
to cover this range. The tuning screw shall
be cycled from stop to stop before electrical
tests are performed. The cones of the tubes
shall not touch, as shown by an electrical-
continuity test, when the tuning control is
cycled through its entire range.

4.18.7 Tuning (TR tubes). The tube shall
be mounted in the specified external cavity
and placed between a matched signal genera-
tor and detector. The signal-generator fre-
quency shall be varied to obtain the resonant
frequency of the tube and cavity as evidenced



by a pronounced peak at the output indicator.
The value of this resonant frequency shall be
within the limits specified.

4.18.8 Ignitor - current - temperature drift
(TR tubes). Using a constant voltage source,
the ignitor current shall be adjusted to the
specified value at 25° C. The ambient tempera-
ture shall be raised gradually to 100° C, and
the change in ignitor current shall be within
the limits specified.

4.18.9 Leakage power (TR tubes). The
leakage power shall be measured after a
shelf life of 7 days. The tube shall be mounted
as a series tee with the rf power in the main
line set for the conditions specified on the
tube specification sheet. The tube shall be
tuned to the reference frequency, and the
ignitor current set to the given value. The
peak leakage power can be obtained from the
following equation:

Peak leakage power —

average power
prr x width of leakage pulse

A functional block diagram of the system is
shown on figure 53.

4.18.10 Spike-leakage energy. The leakage
energy shall be measured after a shelf life
of 7 days. The tube shall be mounted as a
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series tee with the rf power in the main line
set for the conditions specified. With the igni-
tor current adjusted to the given value, the
average leakage power through the tube shall
be measured at each of the two designated
pulse durations tpl and tp2. The spike-teakage
energy (Ws) shall be within the limits speci-
fied when determined as follows:

Ws — 10 py_ (PL—P2) tpl]

prr| (tpl — tp2)
Where:
P1 = average leakage power at tpl, in
watts.
P2 —average leakage power at tp2, in
watts.

4.18.11 Flat leakage power. The flat leakage
power shall be within the limits specified when
calculated as follows:

(P1 —P2)
prr (tpl — tp2)

4.18.12 Ignitor - leakage resistance (TR
tubes). Ignitor-leakage resistance is the de
resistance between the ignitor electrode and
tube body when the tube is in the de-ionized
state. This resistance shall be within the
limits specified. The measurement shall be
made after the completion of the leakage
power and ignitor tests.

pf =

POWER METER

MAGNETRON

SERIES
TEE

rJ-‘_'__'_i-I— DETECTOR

TERMINATION

FIGURE 53. Equipment layout for leakage-power measurements.
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4.18.13 Loaded Q.

4.18.13.1 Loaded Q (TR tubes). The tube
shall be placed in a transmission circuit be-
tween a matched signal generator and a
matched detector, with sufficient attenuation
between the generator and tube to prevent
frequency or power changes in the signal
source due to tuning of the tube, With the
signal source at the reference frequency (Fo),
the tube shall be tuned to resonance, as indi-
cated by a pronounced peak of the output indi-
cator, and the output power shall be noted.
The frequency of the signal generator shall
then be increased until the power at the ter-
mination falls to one-half of the value at
resonance. The frequency at this point shall
be recorded as F1. The procedure shall then
be repeated in the direction of decreasing
frequency, the resulting half-power point be-
ing noted as F2. The loaded Q shall be within
the limits specified when determined as
follows :
Fo

QL = F1 7

As the signal generator is tuned from F1 to
F2, its output power must be stable in ampli-
tude to better than 1 percent to insure accu-
rate determination of the half-power fre-
quencies. If this condition cannot be satis-
fied, the frequency versus power-output char-
acteristic of the signal generator must be
determined and taken into account in locating
F1 and F2.

4.18.13.2 Loaded Q@ (ATR tubes). The
tube shall be inserted as a series tee in the
specified mount between a matched generator
and termination. The loaded Q is then defined
in terms of the rate of change of susceptance
with frequency, and may be expressed as:

Fo dBdf 0 Fo
QL = = 57T -
2(1 4+ G/Yo) 2(1+4+92)
Where:

Fo — resonant frequency.
df = F1 — F2.
B/Yo = b = normalized susceptance
of the tube.
G/Yo = g — normalized conductance
of the tube.
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Since Fo is always within F,, the reference
frequency for the tube, this latter quantity
shall always be employed in place of Fo in

the above equation. The quantity—((ii—l;, which

is the rate of change of susceptance with fre-
quency, in the vicinity of Fo, can be deter-
mined by the measurement of b at two fre-
quencies near Fo and assuming a linear rela-
tionship between b and f. The linear relation-
ship may be assumed for any frequencies
within 1 percent of Fo. An alternative tech-
nique for the determination of %% involves
the measurement in front of the tube of the
rate of change of the phase of the standing
wave minimum with frequency; then:

db 2n dl
I*F " g X (1+2¢) X 5
Where:
Ag — guide wavelength at the reference
frequency.
g = normalized conductance of the
tube.
dl

T rate of change of the phase of the
voltage standing wave before
the tube with frequency. %

must be determined at the volt-
age maximum close to the plane
of symmetry of the tube. Since
it is not usually possible to take
measurements at this position,
a correction for the length of
line must be made.

This is:

dirg

.
4 df

daf af
Where:

’

T = measured slope of the line ob-
tained by plotting the observed

position of a voltage minimum
as a function of frequency.

m — odd number of quarter wave-
lengths measured, at resonance,
from the reference minimum to
the plane of symmetry of the
tube.



Frequencies within 1 percent of Fo should
be employed in the measurement of g%

4.18.14 Frequency-temperature effect. The
frequency drift of the tube over the tempera-
ture range shall be determined in accordance
with method A or B.

4.18.14.1 Method A. The tube shall be
placed in a temperature-controlled chamber
at room temperature and connected in a trans-
mission circuit between a matched signal gen-
erator and detector. With the generator set at
the reference frequency, the tube shall be
tuned to resonance as indicated by a pro-
nounced peak of the output indicator. The
temperature in the chamber shall then be re-
duced to 0° C and the tube body allowed to
come to thermal equilibrium. The resonant
frequency of the tube at 0° C shall be deter-
mined by retuning the signal generator for
a peak of the output; the procedure shall then
be repeated at + 100° C. The frequency drift
of the tube over the temperature range shall
be within the limits specified.

4.18.14.2 Method B. The tube shall be
mounted in the specified external cavity and
placed in a circuit as specified in method A.
The signal generator shall be tuned to the
resonant frequency of the tube and cavity as
indicated by a pronounced peak of the output
indicator. The frequency shall be recorded and
the procedure of method A shall then be
followed. The frequency drift over the tem-
perature range shall be within the limits speci-
fied.

4.18.15 Recovery time.

4.18.15.1 Recovery time (constant attenua-
tion) (TR tubes). The recovery time is the
time after rf ionization of a TR tube at which
the low-level rf attenuation of the tube is 8 db
above its attenuation in the unexcited state.
The following method of determining this
parameter, or an equivalent method, shall be
used: The tube shall be mounted as a series
tee with the rf power in the main line set
for the specified conditions. The tube shall be
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caused to resonate at the reference frequency
and the ignitor current set to the specified
value. A low-level pulse modulated signal
(simulated received echo) at the reference rf
frequency, which is synchronized with the
high-powered transmitter rf pulse through a
trigger variable delay unit, shall be introduced
into the main line through a coupling device.
The power transmitted through the TR tube
shall be amplified and impressed upon the
vertical deflection plates of a synchroscope
whose horizontal sweep is synchronized with
the transmitting modulator. As the low-level
signal is varied in time with respect to the
transmitter pulse, its amplitude variation, due
to the attenuation characteristic of the TR
tube, shall be viewed on the synchroscope. At-
tenuation measurements are made with respect
to the amplitude of signal received when the
delay is made a large percent of the time
between high-power pulses, at which point
the TR tube has completely recovered. This
reference can bhe obtained by employing the
internal-trigger generator of the synchroscope
as the synchronizing source, and delaying the
trigger to the transmitter modulator by 10 to
20 us. Thus, the received signal can be dis-
played immediately preceding and immediately
following the transmitted pulse. The recovery
time, measured from the trailing edge of the
transmitted pulse to the leading edge of the
received signal, shall be within the limits spe-
cified. This measurement can conveniently be
made by using the leading edge of the trans-
mitted pulse as a reference and subtracting
the pulse duration from the time readings. A
functional block diagram of the system is
shown on figure 54.

4.18.15.2 Recovery time (constant delay)
(TR tubes). When tested as specified in
4.18.15.1, the low-level attenuation of the TR
tube at the specified time after transmission
shall be within the limits specified.

4.18.15.3 Recovery time (pre-TR tubes).
The measurement of recovery time for the pre-
TR tube shall be accomplished in the same
manner as for the TR tube specified in
4.18.15.1. If a TR tube is used following the
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FIGURE 64. Equipment layout for recovery-time measurements.

pre-TR tube, the received signal must see a
match looking into the TR cavity, ie, tuned to
resonance and properly loaded. If loading can-
not be adjusted, resistive padding can be em-
ployed between the pre-TR and the TR tube.
Precautions shall also be taken to insure that
the recovery characteristic of the TR tube
will not affect the measurement of the re-
covery time of the pre-TR tube.

4.18.16 Pressure operation. The air pres-
sure specified on the tube specification sheet
shall be applied to both windows of the tube
for a period of 14 hour, after which the pres-
sure shall be reduced to atmospheric pressure.
After five such cycles the tube shall pass the
ignitor ignition-time test specified in 4.18.1.

4.18.17 Temperature cycling.

4.18.17.1 Temperature cycling (TR, ATR,
and pre-TR tubes). The tube shall be exposed

104

to one cycle of gradual temperature variation,
from room.temperature to — 40° to - 100° C
to room temperature. The temperature may
be allowed to come to equilibrium at room
temperature in going from —40° to - 100° C.
At the conclusion of the cycle, the tube shall
pass the ignitor ignition-time test specified in
4.18.1.This test may be performed before the
final finishing operation.

4.18.17.2 Temperature cycling life test end
point (TR tubes). At the conclusion of the
cycling (see 4.18.17.1), the tube shall pass the
ignitor ignition-time test specified in 4.18.1.
Not less than 24 hours after the temperature-
cycling-life test, the tube shall again pass the
ignitor ignition-time test.

4.18.17.3 Temperature cycling life test end
point (ATR tubes). At the conclusion of the
cycling (see 4.18.17.1), the tube shall pass the
firing-time test specified in 4.18.27. Not less



than 24 hours after the temperature-cycling-
life test, the tube shall again pass the firing-
time-test.

4.18.18 VSWR. The tube shall be mounted
in a low-level transmission circuit between a
matched generator and termination. With the
signal generator at the reference frequency,
the VSWR measured immediately before the
tube shall be within the limits specified.

4.18.19 High-level VSWR. The tube shall
be mounted as a series tee with the rf power
in the main line set for the specified condi-
tions. With a termination whose VSWR is less
than the allowable value, the VSWR in the
line immediately preceding the tube shall be
within the limits specified. This test may be
made at lower power by simulating the arc by
a metallic short in intimate contact with the
inside of the window.

4.18.20 Intrinsic Q.

4.18.20.1 Intrinsic Q (high-Q external cav-
ity). The tube shall be mounted in the speci-
fied cavity and placed in a circuit between a
matched generator and detector. The signal
generator shall be tuned to resonance, as in-
dicated by a pronounced peak of the output
indicator, and the resonant wavelength (o)
and relative value of the power transmitted
to the detector (Pd) shall be recorded. The
frequency of the signal generator shall then
be decreased from resonance until the trans-
mitted power falls to one-half its original
value, and the corresponding wavelength shall
be measured and recorded as Al. The fre-
quency shall then be increased above the reson-
ant value to the half-power point and this
wavelength recorded as A2. The power avail-
able at the detector (Pa) is determined by
removing the tube and associated cavity from
the circuit. The intrinsic Q of the tube and
cavity shall be computed from the following
equation :

Qo — A0
T (A1—2a2) A—VT)
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Ao = wavelength at resonance.

Al = wavelength at lower half-power
point.

A2 = wavelength at upper half-power
point.

This equation assumes that the input- and
output-coupling devices are identical. The
coupling devices may be checked for equality
by measuring the VSWR with the cavity re-
versed so that the former output coupling de-
vice is used as the input. If the VSWR meas-
ured with the cavity in its initial position is
denoted as rl, and the VSWR with the cavity
reversed is r2, rl and r2 will be equal if the
coupling devices are identical. If r1 and r2
are not equal, the expression for Qo becomes:

Qo — A0 14-r1r24r1412
TAl—22 rir2 —1

4.18.20.2 Intrinsic Q@ (relative). The tube
shall be tested on a relative basis under the
conditions specified in 4.18.20.1 by comparing
the reading of the output indicator at reson-
ance with the reading for a tube whose in-
trinsic Q is known. The test cavity shall be
isolated from the oscillator by at least 10-db
attenuation. The test equipment shall be cali-
brated at intervals, not to exceed 80 days, by
means of tubes that have passed the intrinsic
Q measurement specified in 4.18.20.1.

4.18.21 Intrinsic P.

4.18.21.1 Intrinsic P (P'). The tube shall
be mounted in the specified cavity and placed
in a circuit between a matched generator and
detector. The resonant cavity and its asso-
ciated tube shall be excited from the signal
generator through a matched attenuator and
standing wave detector, and the input power
adjusted to a level that is insufficient to fire
the tube. The frequency of the signal genera-
tor shall be tuned to the resonant wavelength
of the cavity as indicated by a pronounced
peak in the power observed in the output cir-
cuit. The output and input coupling mechan-
isms (either loops or irises) shall be adjusted
until the input to the cavity is matched to the
transmission line as measured by the standing
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wave detector, and until the low-level trans-
mission T is between 0.1 and 0.01. The trans-
mission T is defined as the ratio of the power
transmitted through the cavity at resonance,
to the power available at the input to the
cavity when measured by removing the cavity
and connecting the power-measuring device
to the input transmission line. With each
change in the coupling, the signal generator
shall be retuned to resonance. After final
adjustment, the resonant wavelength Ao and
the low-level transmission T shall be measured
and recorded. The frequency of the signal
generator shall then be decreased until the
power transmitted through the cavity has
dropped to one-half its value at resonance.
The wavelength corresponding to this point
shall be measured and recorded as Al. The
frequency shall then be increased above reson-
ance to the half-power point and this wave-
length measured and rec rdeq as A2. The
signal generator shall be fefiined to resonance
and the input power level increased to the
amount stated on the tube specification sheet,
which should be sufficient to fire the tube gap.
No change should be made in the adjustments
of the coupling mechanisms. The power in
watts measured in the output circuit under
these conditions shall be recorded as Pr. The
value of P'o shall be computed from the fol-
lowing equation:

Po = __2Prao _ volt-amperes
= T (Al —a2) 'ol-amp

It should be noted that ro, A1, A2, and T are
all measured at low levels with the tube un-
fired, and that Pr is the only quantity meas-
ured when the tube is fired. When the required
input power is specified in terms of the power
into the gas discharge, this is computed from
the following equation:

Pe — PPo (A1 —22)7, P'o (A1 —22)
g _‘[ 230 T 2%

Where Pg is the power in the gas discharge, P
is the available power at the input to the
cavity, and the other symbols are already de-
fined. In the event that it is impossible or in-
convenient to adjust the coupling mechanisms
to the cavity to the matched input conditions,
the intrinsic P can be expressed as
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Po — 4 Pr o 1

T (A1—22) * (14¢g)
Where:

g = normalized input admittance to the
cavity.
PPo (A1 —a2) | 1

Pg — [ » a+ g)]"‘
_ [Po(A\1—2)2) g
[ Ao a1+ g)]

Defining the VSWR before the tube as r,
where r>1, g is equal to r or % depending

upon whether g is greater or less than unity.
The ambiguity can be resolved, as follows:
The position of a minimum in the standing
wave pattern is measured along the standing
wave detector from an arbitrary origin. If
g<1, there will be a quarter-wavelength
shift from the position of the minimum at
resonance to the position of the minimum at
frequencies far off resonance. If g>1, the
position of the minimum will be the same at
resonance as for frequencies far off resonance.

4.8.21.2 Intrinsic P (relative). The tube
shall be tested on a relative basis, under the
conditions specified in 4.18.21.1, by comparing
the reading of the output indicator when the
tube gap is fired with tubes having known in-
trinsic P values within the specified limits.
The readings of the output indicator are as-
sumed to be proportional to the value of in-
trinsic P. The cavity temperature shall be
47° =+ 3° C and the tube temperature shall be
45° C or higher, when inserted into the cavity.

4.18.22 Water-vapor content.-The tube shall
be operated in the circuit specified in 4.18.21.1.
A small portion of the tube envelope shall be
cooled by the application of solid CO,. The
intrinsic P, measured by the relative method
specified in 4.18.21.2, shall then fall to a
value within the limits specified on the tube
specification sheet. In determining these limits,
percentages are to be taken with respect to
the initial intrinsic P value of each individual
tube.

4.18.23 High-level protection. The tube shall
be mounted in the cavity specified on the tube



specification sheet and placed in a transmis-
sion circuit between a matched generator
and detector. The power level at the input
shall be sufficient to fire the rf gap of the
tube, and to insure that the measurement is
being made on the flat part of the power in
the gap versus leakage-power curve. If the
main discharge gap does not fire, it shall be
caused to fire by a short application of the
ignitor voltage. The tube shall be tested on
o a relative basis by comparing the reading of
& the output meter when the gap is fired, to the
§ reading of a fsﬁ'i‘z%ﬂ-g tube when its gap is

< fired. The output indication of the tube shall

be less than that of a standard tube.

4.18.24 Attenuation. The attenuation char-
acteristic is defined as the interaction of the
attenuator electrode. With the specified elec-
trode current, the attenuation shall be meas-
ured as specified in 4.18.15.1. Due to the high
level of this attenuation, it may be necessary
to employ a heterodyning technique for the
amplification and final detection of the power
at the termination. A suggested procedure is
as follows: The tube shall be inserted in a

transmission circuit between a matched CW.

signal generator and a matched crystal mixer
supplied with a local oscillator for heterodyn-
ing. The output of the mixer shall be amplified
by a high-gain if receiver and passed through
a calibrated attenuator to an input indicator.
With the signal generator at the reference
frequency, the tube shall be tuned to resonance
as evidenced by a pronounced peak of the
output indicator, and the output reading noted.
The attenuator electrode current shall be ad-
justed to the specified value and the calibrated
attenuator setting varied until the output indi-
cation retvvns to the original reading. The db
change in the attenuator setting, which is
equal to the signal attenuation introduced by
the attenuator electrode current, shall be
within the limits specified.

4.18.25 Tuning susceptance. The tube shall
be inserted as a series tee in the specified

mount between a matched generator and ter-
mination. Either method A or B, specified in
4.18.25.1 and 4.18.25.2, respectively, shall be
used to compute susceptance.
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4.18.25.1 Method A. The susceptance shall
be measured by comparing the phase of the
standing wave before the tube with that of a
tube that is known to be resonant at the ref-
erence frequency. The susceptance shall be
computed as follows:

Ago
Where:
b = B/Yo = normalized susceptance
of the tube.
g = G/Yo = normalized conductance
of the tube.

Al = phase shift of voltage standing
wave from sample to standard.
Ago = guide wavelength (same units as
for ! at reference frequency).

This can be expressed approximately as:
2= Al
b = (14 2¢) Ao for small Al

4.18.25.2 Method B. An alternative tech-
nique involves the determination of the ratio of
Pi, the power incident upon the tube, and P,,
the power transmitted to the matched termina-
tion, with the signal source set at the refer-
ence frequency F,.. The susceptance of the
tube is then computed as follows:

o K (20 —4g
(4 —4K)

Where:

g = normalized conductance of the
tube.
Pi = the power incident upon the tube.

P, the power transmitted to the
matched termination.
and
P
K =3

Care must be exercised if a directional coupler
is employed for a measurement of Pi. The
power reflected by the tube is comparable in
magnitude to the incident power, and the
directivity of the coupler may not be great
enough to prevent this reflected power from
affecting the measurement of Pi. A calibrated
attenuator between the coupler and the tube
under test may be used to eliminate this
problem.

107



MIL-E~1D

—® TO ELECTROQOE

c4 = T75-uuf, AIR CAPACITOR (05 BETWEEN R4 = 5 |-MEG, 2-WATT RESISTOR (SERIES)

PLATES) RS = 400-0HM, 10-WATT RESISTOR
C5C6 =.0018-uf, MICA CAPACITOR, 2500 Vdc Rel = OVERLOAD RELAY, SPST 24 Vdc COIL
C7  =.0009-uf, MICA CAPACITOR, 2500 Vdc (65 ma 300 OHMS)
€8,C9 =.0047-uf, MICA CAPACITOR, 2500 Vdc  T5 = TANK COIL, 8.5 uh, I5 TURNS, 2.5 DIA,
CI0,Cll = .00(-uf, MICA CAPACITOR, 2500 Vde¢ 3 LONG
CH2  =1f-CHOKE, |12 SECTIONS, EACH 75 T6 = fil TRANSFORMER, 5 Vac, 3 Aac
TURNS 30 WIRE T7 = fil TRANSFORMER, 2 Vac, 2.5 Aac
R2 = 300-OHM NONINDUCTIVE RESISTOR 7500 V INSUL.
R3  =1500-OHM, 20-WATT RESISTOR
l ’ »
=y C3
INTERLOCKS
-~ 000 —¢ PuUSH BUTN PUSH
—T ® 7 BUTTON
V_;y’\ T, 328 [0 i (NC)
o T2 ° I‘-x_l
3(),-:‘ 'y R P
RL el Re2
115v,60MNU 0-150 = CONTACTS
INPUT 10A ma
FUSE o °
*— i >
——-O/‘/'. e '
0—‘ l—vv

CI,C2 = 2-uf PAPER CAPACITOR, 2500 vdc T! = TRANSFORMER, 1100-0-1100V
C3 = I-uf PAPER GCAPAC|ITOR, 5000 Vdc T2 =FIL. TRANSFORMER, 2.55 Aac
CHI =12 h, 150 ma TRANSFORMER T2=T3

Rl = 150,000-0OHM, 300-WATT RESISTOR RL = VARIAC

Re2 =SPST RELAY, IOV, 60Ny

FIGURE 56. Oscillator, peak voltmeter, and power supply for rf pressure gage.
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FIGURE 56. Equipment layout for position-of-short measurements.

4.18.26 Equivalent conductance. The equiva-
lent conductance shall be computed as specified
in either method A or B.

4.18.26.1 Method A. The tube shall be in-
serted as a series tee in the specified mount
between a matched generator and a matched
termination. A curve of VSWR (r) may be
plotted around the reference frequency. The
maximum value of the VSWR (r,) occurs
at the resonant frequency of the tube, at
which the susceptance (b) is equal to zero.
The equivalent conductance is then computed
as follows:

1
ro-1

4.18.26.2 Method B. An alternative method
for determining the equivalent conductance
consists of measuring the power incident upon
the tube and the power transmitted to the
termination with the signal source set at
the resonant frequency Fo. The equivalent
conductance is then computed as follows:

1
g =3&1)

g=

Where:

Pi = the power incident upon the tube.
P, = the power transmitted to the termi-
nation.
K — [PL
P,
The precautions in 4.18.25.2 regarding the
measurement of Pi are equally applicable to
this measurement.

4.18.27 Firing time. The tube shall be in-
serted as a series tee in the specified mount
and followed by a matched termination. With
the rf power in the main line set at the speci-
fied conditions, the time after application of
power for the tube to fire shall be within the
limits specified. This test shall be made after
a holding period of at least 168 hours.

4.18.28 Arc loss. With the tube operating
as specified in 4.18.27, the power loss in the
arc shall be within the limits specified. This
loss shall be taken as the db change in power
at the termination when the tube is replaced
by a metallic short circuit.

4.18.29 Gas content. The tube shall be meas-
ured for gas content by the rf pressure tester
shown on figure 55, or equivalent. With the
specified electrode in place on the tube win-
dow, the voltage shall be raised until a dis-
charge is initiated, and then lowered to the
extinguishing point. The extinguishing voltage
(Vx) shall be within the limits specified.

4.18.30 Mode purity. The tube shall be in-
serted as a series tee in the mount specified,
and placed in a circuit between a matched gen-
erator and termination. No appreciable energy
shall be excited in the tube mount in other
than the desired mode. The VSWR before the
tube shall be greater, over the given fre-
quency range, than the value specified.

4.18.31 Position of short. With the equip-
ment shown on figure 56, the rf power in the
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main line shall be set for the conditions speci-
fied, and the position of the voltage standing
wave minimum before the shorting plate shall
be determined. The metal shorting plate shall
then be replaced by the tube, and the shift in
the position of the voltage standing wave
minimum shall be within the limits specified.

4.18.32 Frequency-vibration effect. The
tube shall be tuned to resonance at the fre-
quency specified and then vibrated in the direc-
tion of the tuner axis as specified in 4.9.19.2.
After vibration, the tuning shall not have
changed by more than the allowable amount
and the tube shall pass all applicable electrical
tests.

4.18.33 Vibration. The tube shall be vi-
brated in a plane perpendicular to the ignitor
axis under the conditions specified. During
this interval there shall be no evidence of
shorting between the ignitor electrode and the
adjacent cone.

4.19 Radiation counter tubes.
4.19.1 General tests.

4.19.1.1 Background,
photosensitivity.

contamination, and

4.19.1.1.1 Background and contamination.
The tube response (count rate) determined
using the circuit specified shall be not more
than the limit specified. The tube shall be
mounted in a horizontal position and may be
shielded from extraneous radiation fields by
lead of a maximum thickness of 2 inches, with
aluminum of a maximum thickness of 14
inch interposed between it and the tube. The
counting time and the tube operating voltage
for this test shall be as specified.

4.19.1.1.2 Photosensitivity. The photosensi-
tivity shall be measured after a period of not
less than 60 minutes during which time the
tube has not been exposed to ultraviolet light.
The tube response (count rate) shall be deter-
mined, using the circuit specified. The source
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of light radiation, the position and orientation
of the tube with respect to the light source,
the voltage at which the tube is operated, and
the duration of the count shall be as specified.
The testing procedure shall be as follows:
Determine count rate with light off, then de-
termine count rate with light on. The differ-
ence between the two count rates is the count
rate due to photosensitivity. This difference
shall be not more than the limit specified.

4.19.1.1.3 Background, contamination, and
photosensitivity. The photosensitivity shall be
measured after a period of not less than 60
minutes during which time the tube has not
been exposed to ultraviolet light. The tube
response (count rate), due to the combined
effects of background, contamination, and
photosensitivity determined using the circuit
specified, shall be not more than the limit
specified. The source of light radiation, the
position and orientation of the tube with re-
spect to the light source, the voltage at which
the tube is operated, and the duration of the
count shall be as specified. The tube may be
shielded from extraneous radiation fields by
lead with aluminum interposed between it and
the tube, with maximum thickness as specified
in 4.19.1.1.1.

4.19.1.2 Leakage current. The leakage cur-
rent between anode and cathode, determined
at the applied voltage specified, shall be not
more than the limit specified. The reading
shall be taken 80 minutes after the humidity
chamber has reached equilibrium at 50° + 5°
C and 90 = 5 percent relative humidity.

4.19.1.3 Mechanical tests. Subsequent to
each mechanical test, the tube shall comply
with all applicable structural requirements
and meet any electrical tests specified to be
performed under the mechanical tests. No
voltage shall be applied during these tests.

4.19.1.3.1 Variable frequency vibration. The
variable frequency vibration test shall be per-
formed as specified in 4.9.20.3. The method of
mounting shall be as specified on the tube
specification sheet.
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FIGURE 57. Circuit used for measuring pulse amplitude and starting voltage.

4.19.1.3.2 Shock test. The shock test shall
be performed as specified in 4.9.20.5. Direc-
tions X1 and X2 shall be chosen at random
unless otherwise specified.

4.19.2 Geiger-Mueller types.

4.19.2.1 Starting voltage. The starting volt-
age is defined as the applied counter tube volt-
age at which uniform pulses of a specified
average amplitude appear across the total re-
sistance in the circuit shown on figure 57.
The test shall be performed using a calibrated
high-impedance oscilloscope, a low-impedance
power supply, and a high-impedance voltmeter
(V). The count rate shall be less than 200
counts per second. The starting voltage shall
hn not greater than the limit specified.

4.19.2.2 Plateau characteristics. Plateau
characteristics shall be obtained by method A
or B.

4.19.2.2.1 Plateau tracing (method A).
When the plateau tracing (count rate versus
applied tube voltage) of a radiation counter
tube is made at the recommended operating
voltage, at a counting rate of 100 Nps, and
using a recording-rate meter having the fol-
lowing characteristics, the relative plateau
slope, end-of-plateau voltage, and plateau
length shall be within the limits specified.
(See 4.19.2.2.1.1, 4.19.2.2.1.2, and 4.19.2.2.1.3,
respectively.)

(a) Resolving time. The resolving time
shall be 50 == 5 us.

(b) Discrimination level. The discrimi-
nation level shall be 1 =+ 0.1 volts.

(c) Accuracy. The recording-rate meter
shall be capable of measuring uni-
form recurrence rates ranging
from 10 to 200 Nps, with an accu-
racy of 5 percent.
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- FIGURE 8. Typical plateau tracing showing smoothed average curve.

(d) Deflection sensitivity. The deflection
sensitivity of the recorder shall be
not less than 1 inch per 50 Nps.

(e) Full-scale deflection. The full-scale
deflection of the recorder shall in-
dicate not less than 200 Nps.

(f) Voltage drive. The potential across
the tube shall be applied at a uni-
form rate of increase not greater
than 100 volts per minute.

(g) Time constant. The time constant

shall be not greater than 2.5 sec-

~onds.

4.19.2.2.1.1 Relative platean slope. The rela-
tive plateau slope shall be determined from
the average curve drawn through the plateau
tracing obtained as specified in 4.19.2.2.1. A
typical plateau tracing with an average curve
drawn through it is shown on figure 58. The
relative plateau slope shall be determined over
a voltage range specified. Referring to figure
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58, the relative plateau slope in percent per
volt shall be given by 100 a/be, where:

a = change in count rate (Nps) over
specified voltage range.

b = specified voltage range (volts).

¢ = count rate (Nps) measured at the
specified operating voltage.

4.19.2.2.1.2 End-of -plateau voltage. The end-
of-plateau voltage is the lowest applied counter
tube voltage at which the relative slope of a
line drawn tangent to the smoothed average
curve (see fig. 58), obtained as specified in
4.19.2.2.1, exceeds a value given on the tube
specification sheet. Referring to figure 58, the
end-of-plateau voltage is the lowest voltage at
which the relative slope, 100 e/fg, is equal to
the value given on the tube specification sheet,
where:

e/f = slope of line drawn tangent to
average curve (Nps).



g = absolute count rate measured at
the point of tangency (Nps).

4.19.2.2.1.3 Plateau length. The plateau
length of a counter tube shall be the difference
between the end-of-plateau voltage and the
starting voltage.

4.19.2.2.2 Scaler (method B). When plateau
characteristics are to be determined by use
of a scaler, details will be given on the tube
specification sheet.

4.19.2.3 Response. The tube response count
rate and response current (see 4.19.2.3.1 and
4.19.2.3.2, respectively), determined using-a
standard excitation unit or a specific radiation

field and circuit as specified, shall be within |

the limits specified.

4.19.2.3.1 Response count rate. The tube
response count rate shall be measured using
a scaler having a resolving time of 5 us or
less, and a discrimination level of 0.25 volt.
The counting time and the tube operating

_ voltage for the test shall be as specified.

4.19.2.3.2 Response current. The response
current shall be determined as specified in
4.19.2.3.

4.19.2.4 Pulse amplitude. The pulse ampli-
tude is defined as the peak pulse voltage de-
veloped across the total resistance shown on
figure 57. The test shall be performed using
a calibrated high-impedance oscilloscope, a
low-impedance power supply, and a high-im-
pedance voltmeter (V). The pulse amplitude
shall be within the limits specified.

' 5. PREPARATION FOR DELIVERY
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ng. In addition to any special -

it package and exterior shipping containers .
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6. NOTES

| 6.1 Ordering data. Procurement documeg /si »

| should specify the following:

fication.
(b) Title, number and date of Ahe ap-
plicable military specification sheet

(tube specification sheet), and the:
complete type designation. (See
3.9.)

(c) Whether packing apd marking are
for domestic or oferseas shipment.
@ (See sect. 5.)

S See Amll-y~ P p°

6.2 Qualification. Wi

UK sl 25—

respect to products

to have the products that
offer to the Federal Govern-

6.3 Service uses. Equipment using the
tubes covered by this specification should be
designed so that all tubes meeting this speci-
fication perform satisfactorily in the normal
service for which the equipment is designed.
The use of characteristics not controlled by
this specification is not permitted unless the
bureau or service concerned has specifically
approved such use.
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6.4 Use of tubes in design of hew equip-
ment. The inclusion in this spegification of
a tube specification sheet for a particular tube

 type shall in no manner be interpreted as

\, authority to use that tube in ,ge design of
2 new equipment, - =200 is

V; mandatory for the choice of tubes for use in

=~ new electrical and electronic equipments.

6.5 Absolute maximum ratings. The values
specified on the tube specification sheet under
“maximum” are based on the ‘“absolute sys-
tem” and are not to be exceeded under any
service conditions. These ratings are limiting
values above which the serviceability of any
individual tube may be impaired. In order
not to exceed absolute ratings, the designer
has the responsibility of determining an aver-
age design value for each rating below the ab-
solute value of that rating by a safety factor
so that the absolute values will never be ap-
proached or exceeded under any usual condi-
tions of supply-voltage variation, load varia-
tion, or manufacturing variations in the equip-
ment itself.

Caution: It does not necessarily follow that
combination of absolute maximum ratings can
be attained simultaneously. In the event that
the specified altitude rating is exceeded, re-
duction of instantaneous voltages (excluding
filament or heater voltage) may be required.

6.5.1 Receiving-tube ratings. Receiving-
tube ratings specified on the tube specifica-
tion sheet are absolute maximum values for
an average tube, and equipment should be
designed with this fact in mind. However,
these ratings may be exceeded as indicated in
6.5.1.1 and 6.5.1.2 without serious deteriora-

tion in tube life.

e fndt 5 P35

6.5.1.2 Screen voltage. The maximum screen
voltage may be exceeded when all of the fol-
lowing conditions are met:

(a) The screen voltage does not exceed
the dc plate voltage rating under
any operating conditions.

(b) The average screen dissipation
not exceed the maxim

cified on the tu
sheet.

specification

(c¢) The screen voltage, at the operating
condition which results in maxi-
_mum screen current, does not ex-

-~ ceed the maximum rating.

6.6 Cross index. The cross index Specifica-
tion. JAN-1A to Specification MIL-E-1D,
ASESA 52-8, facilitates the conversion to Spe-
cification MIL-E-1 of tube specification sheets
dated prior to 2 May 1952. Copies of the cross
index may be obtained, upon request, from the
Armed Services Electro-Standards Agency
(ASESA), Fort Monmouth, N. J.

367 Sex Andks p3y

Notice. When Government drawings, specifica-
tions, or other data are used for any purpose other
than in connection with a definitely related Govern-
ment procurement operation, the United States Gov-
ernment thereby incurs no responsibility nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any
rights or permission to manufacture, use, or sell
any patented invention that may in any way be
related thereto.
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APPENDIX A

QUALIFICATION INSPECTION AND-CORRELATION

10. SCOPE

10.1 This appendix details the procedure
for submission of samples, with related data,
for qualification inspection of tubes covered
by this specification.

20. REQUEST FOR QUALIFICATION

20.1 A manufacturer desiring to submit
samples for qualification inspection shall ad-
dress his request to:

Director

Armed Services Electro-Standards
Agency (ASESA)

Fort Monmouth, New Jersey

20.2 Information to be submitted to the
ASESA.

20.2.1 Information to be submitted with
each request. Each letter of request shall refer
to only one type of tube, be in quadruplicate,
and contain the following:

(a) The location of the plant wherein
the tube for which qualification is
sought will be, or is, manufac-
tured.

(b) The manufacturer’s type designation
of the tube for which qualification
is sought, as well as any other
designation by which the tube may
now be, or has been, known.

(c) A statement of the manufacturer’s
ability to make the tubes and the
availability of all necessary equip-
ment to perform the specified (de-
sign and production) tests. (See
3.9.)

(d) The number of copies of the infor-
mation specified in 20.8, 20.4, and
20.5 of this appendix.

[ Awitrs P327

20.2.1.1 Additional information to be sub-
mitted only with first request. The following
information shall be submitted only once, with
the first request by the manufacturer for quali-
fication:

(a) Four copies of a statement of the
extent of the manufacturer’s engi-
neering organization.

(b) Four copies of a statement of the
manufacturer’s production capac-
ity and facilities, including a list
of the types of tubes produced,
production capacity and normal
production of each type of tube for
the past 2 years, and description
of the manufacturing facilities and
equipment.

(¢) If the manufacturer has Government
contracts for the tube type being
submitted, four copies of informa-
tion regarding the contract num-
ber, number of types involved in
each contract, and delivery date
shall be furnished.

(d) Onme copy of a statement certifying
the following:

The manufacturer:

1. Is the actual manufacturer of
the samples submitted for
qualification inspection.

2. Will not use the results of such
inspection, or information that
inspection was conducted, for
advertising, sales promotion,
or publicity purposes.

3. Will not apply for reinspection
of the tubes until satisfactory
evidence is furnished to the
ASESA that all the defects
which were disclosed by the
original inspection have been
corrected.
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4. Will furnish under all subsequent
Army, Navy, or Air Force con-
tracts or orders, tubes equal in
every respect to those qualified.

5. Will notify the ASESA of any
changes or improvements in de-
sign of a tube which has already
received qualification, and will
provide a complete statement
describing the changes, the rea-
son(s) therefor, and the im-
provements expected to be ac-
complished thereby.

Forms for the certification specified in (d)

above are available, on request, from the
ASESA.

20.2.2 Change in design of tube types hav-
ing qualification. If resubmission is requested
because of changes or improvements in
design of a tube which has already re-
ceived qualification, the manufacturer shall
submit four copies of a complete statement
describing the changes, the reason(s) there-
for, and the improvements expected to be
accomplished thereby.

20.3 Information on tubes, The informa-
tion shall include four copies of a statement (s)
describing the materials and pertinent design
features of the tube, such as anode, grid, base,
filament material, construction, etc. This need
not be detailed to the extent of manufacturing
data but shall be sufficiently complete to de-
finitely define the particular construction. A
fifth copy of this statement shall be retained
by the manufacturer and be available to the
Government at the plant. Copies of descrip-

tion forms are available, on request, from the
ASESA.

20.4 Manufacturer’s test data. Five copies
of a complete report of the manufacturer’s
tests, including test conditions, on the tubes
shall be submitted. Four copies shall be sub-
mitted to the ASESA with the request for
qualification inspection, and one copy shall be
submitted to the designated laboratory with
the samples. This report shall include all spe-
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cified production and design tests (see 8.9)
except dimensions. Tests which by their na-
ture tend to destroy or deteriorate the tube,
such as life or base, cap, and insert secure-
ness, shall be performed on samples other
than those submitted for qualification inspec-
tion. Five copies of complete data on life tests,
either performed under the cognizance of the
Government, or certified by the manufacturer
as having been performed on production tubes
of the same design as the specimens submitted
for qualification inspection, shall be submitted
to the ASESA with the request for qualifica-
tion or within 60 days thereafter. Inaccurate
or inadequate test data may be the cause for
refusal of authorization of tests. The test re-
port shall refer to each specimen by a serial
number, which shall be marked on the speci-
men and on the report in such a manner as
to be clearly defined. Duplicate serial num-
bers shall never be used for the same tube
type. The number of samples for which life-
test data are required shall be determined by
the group to which the particular tube is
assigned (see 3.9), as follows:

Number of

Relbe ... __ _ _ _ _ _ _ _ specimens
R Group A ..., 20
W Group B ............... cee. 10
Group C ......cvviiiennnnn. 5
Group D .......... i, 3

When the heater-cycling life test is specified
(see 3.9), heater-cycling data on 50 samples
shall be submitted. When the stability life test
and survival-rate life test are specified (see
3.9), stability-life data on 50 samples and
survival-rate-life data on 100 samples shall be
submitted as part of the life-test data. The
specified AQL shall apply.

20.5 Photographs, Six copies of at least
one photograph of the completely assembled
tube and of the tube either without envelope
but with the assembly cut open (showing in-
ternal construction) or with the parts un-
assembled (exploded assembly) shall be sub-
mitted. Four sets of photographs shall be sub-
mitted to the ASESA, one set shall be avail-
able to the Government at the plant, and one



“set shall be submitted with the samples to |
the test laboratory. The photographs shall be
8 by 10 inches in size, depict the tube on as
large a scale as practicable (for T-61%4 or
smaller bulbs, a minimum magnification of
3:1 is required), and include the type number,
manufacturer, plant of manufacturer, place
of manufacture, appropriate reference scale
(scale placed in the plane of, and parallel to,
the centerline of the tube and the tube parts
photographed, and perpendicular to the opti-
cal axis of the camera), and approximate date
of letter forwarding the samples to the test
laboratory. Radiographs may be employed if
contributory to the description.

30. SAMPLE

30.1 The sample submitted for qualification
shall be representative of the manufacturer’s
normal production, shall be produced by and
at the plant where manufacture is, or is to be,
accomplished, and shall be selected from cur-
rent completely processed production.

30.2 Number of samples. Unless otherwise
specified herein, there shall be submitted 4
samples each of tubes having a unit list price
in excess of ten dollars, or 6 samples each of
tubes having a unit list price of ten dollars
or less. A bogey tube, if specified (see 3.9),
shall be in addition to the samples specified
herein and may be a tube that has been stabi-
lized by life-test operation.

30.2,1 Ruggedized and reliable tubes. The
following tabulation shows the number of
samples to be submitted for the various tests:

Test Number of
samples
(a) Electrical ........... 6
(b) Shock ....ovvvvnnn.. 10
(¢) Fatigue ............ 6
(d) Variable-frequency 6
vibration.
(e) Low-frequency Use (a) samples
vibration.
(f) Mechanical resonance. Use (d) samples
(g) Torque ......coc.... Use (a) samples
(h) Dimensions ......... Use (a) samples

MIL-E-1D

(The manufacturer shall submit readings for
11 tests )

30.2.2 Semiconductor diodes. Twenty-four
samples shall be submitted.

30.2.3 Subminiature-lead-fatigue test. Five
additional samples shall be submitted. These
may be electrical rejects.

30.2.4 Test for shorts in filamentary-type
tubes. Three additional samples shall be sub-
mitted. These may be electrical rejects.

40. MARKING OF SAMPLES
376 melnsive ) 3TFoml 379

40.1 The marking specified in 3.7.2 to?%—?—'-?,
imelusive, for tubes submitted for qualifica-
tion shall be marked on the samples by the
process and in the manner which the manu-
facturer plans to use in production. The com-
mercial designation may be used. The mark-
ing will be checked only for legibility and
durability.

50. SHIPMENT OF SAMPLES

50.1 When the information specified herein
has been submitted, authorization will be
given by the ASESA to ship the samples to
a designated laboratory. The samples shall be
carefully packed, and the package marked
and addressed as indicated in the letter of
authorization and shipped at the manufac-
turer’s expense to the laboratory designated
in the authorization. Submission shall be made
at the manufacturer’s expense and the sam-
ples shall in no way be made the basis for
any claim against the Government. No ship-
ment of samples shall be made until specific
authorization is received. This shipment shall
be accompanied by one copy of the test data
as specified in 20.4; one set of the photo-
graphs(s) as specified in 20.5; and one copy
of the defining features as specified in 20.8.
When it is specified that a bogey tube (a select-
ed tube having certain specified character-
istics) be used in setting or adjusting the test
equipment, the manufacturer shall include in
the shipment a stabilized bogey tube, except
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TABLE X. Correlation tolerances
(receiving tubes).

Parameter

Allowable
correlation
tolerance

Filament current ...
Emission _______________

Heater-cathode
leakage.

AF noise (4.10.3.2)
(4.10.3.3)
(4.10.3.4)

Transconductance ...

Transconductance at
reduced Ef.

Cutoff Sm _______________

Plate resistance

Mu /

Plate current qutoff ..

Grid current Il .

Screen currgnt Ie2 .

Cavacitan

Power putput (audio)-

Power/output (rf)__.__

Rectifier (operation

aq amplification

+2%
+20%

+25% of speci*ﬁed limit
(see 3.9)

+25% of
(see 3.9) i

7% to 150 K ohms

+10% < 20 K ohms or.
> 150 K ohms

+25% > 1 Meg

+3% 10 to 100

+6% < 10 and > 100
+4% or engineering judg-
ment, depending on tube
stability

+20% of specified limit
(see 3.9)

+0.8 uAdc or *+25% of °
specified limit (see 3.9),
whichever is greater

+10%

+20% < 0.01 uuf
+15% .01 to .1 uuf
+10% .11 to 1.0 uuf

+3% > 1.0 uuf
+10% (watts)

+10% < 50 Mc (total
power, and when circuit
is uniquely specified) ;
+15% for others

+2% if bogey tube is

specified (see 3.9); other-
wise +5%

—5% (mfr low)

+10% (mrf high)

Bonstt- 5 252
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when it is specified that the Services will fur-
nish standard tubes. (See 8.9.) These tubes
may be obtained on a loan basis from the Ser-
vices by applying to the ASESA. As soon
as the samples have been shipped to the desig-
nated laboratory, the ASESA shall be notified
of the date of shipment.

60. CRITERIA FOR EVALUATION OF
TEST RESULTS

60.1 The criteria specified in 60.1.1 to
60.1.2.2, inclusive, of this appendix will be
used in the evaluation of the results of the
examination of the samples.

60.1.1 Criteria for electrical tests. No elec-
trical failures will be permitted on samples
submitted for qualification.

60.1.1.1 Correlation tolerances. Tables X
VIII, inclusive, specify the allowable

nge when minimum and maxi-
are specified, and 10 percent of
when a minimum or maximum limit

TABLE XI. Correlation tolerances (magnetrony{
Parameter Allowable correlation %ee
L band | S ban, X band
rf power:
<1 megawatt ______ +20% 0% | +20%
> 1 megawatt __.____ +25% A +26% | +256%
Pulse voltage _______| +5 +5% +5%
Filament current _______| #2% +2% +2%
Anode current ../ +10% | +10% | +10%
Rate of rise of voltdge. | +10% | +10% | +10%
rf frequency +5Mec | £65Mc | +10%
rf bandwi | £1Me | £1Mc | +1Me
Pullin +2Mc | +2Mec | +2Me
k St (Engineering judgment)
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TABLE XII. Correlation tolerances
(gas-switching tubes).
TR TUBES
Allowable correlatioy tolerance
Parameter (percepf)
Sband /' Xband
Low-level VSWR _____. — +5
Spike leakage . +20
Recovery time ... +8
Flat leakage ... +15
Arc loss . - +15
Insertion loss ... +20
Ignitor voltage ... .. bands)
Ignitor currents __ (all bands)
rf frequency limits._/__ +0.1
/ ATR TUBES
+25 +10
+15 +15
+20 +20
+20 +20
. +15 +15
Q TR TUBES
Logded Q .o +10 +10
Infrinsic Q o +10 +10

TABLE XIII. Correlation tolerances (klyst'rong).

Parameter

Allowable correlgtion
tolerance (peptent)

Heater current
Repeller voltage .
Grid current

Resonator current (non-
oscillating).

Heater-cathode leakage
Electrode insulation ...

(A Po) /

Bump

Po
Total reflector current:
Gas current
Leakage current
Grid current (cutoff) .

Low pressure
Emission A Ik __
Electronic tunin
A Er (between
Hysteresis

ange (A F)..

cavity).

*25

+25 of specified
limit (see 3.9)
+25
+20
+20
+5
+25
—40
+20
+10 of specified
range (see 3.9)
+0.3

+25

+25
(Engineering

~ judgment)

3
Y
X

MIL-E-1D

TABLE XIV. Correlation tolerances (planar tubes).

Parameter !

Allowable correlation
tolerance

Heater current
Heater-cathode leakage

Grid (gas) current

Plate current /.
Plate current (cutoff) ../
Amplification factor ...____
Transconductance .../

Frequency drift (A Ef) ______
Frequepcy test in standard

25% of speci-
fied limit (see
3.9), whichever
is greater
+4%

+20%

+5%

+10%

+20%

+2.5% for Cgp;
+2.6% for Cgk;
+5% for Cpk

+15%
+5%
+1db
+15%
+20%
+0.25%

1 Forced cooling for thermal stability shall be used on all
siAtic measurements.

TaABLE XV. Correlation tolerances

(semiconductor diodes). /
Parameter Allowajérre]stion
to) nce
Forward current 5%
Reverse current:
at 10 V or less:
When current < 10uA +5uA
When current > 10uA ___. / +10uA
At more than 10V _______ /.. +25%
Rectification efficiency +20%
(100 Mec).
Rectified current or volfage +10%

(60).

Correlatio

m tolerances

TABLE XV.
(microave crystal rectifiers).

Allowable correlation

Pargdmeter tolerance
Conversiondoss +0.5 db
Output nofse ratio +.4

ce +20%
+0.3
Rectifled crystal current ______. +20%
re of merit +20%
deo impedance ... __ +30%
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Allowable co: tion
Parameter tolerance (p;é:nt)
Heater current +

Anode No. 1 current ____ b
Cathode current ... +5
Light output +5
Modulation +10
Line width “A” +156
Line width “B” ./ +15

| Line width “C” +15
Spot position /. +10
Spot displacement __________ 7L-..._ +10

W | Grid cutoff +10
\ Focusing voltages (cutoff) ... +5
(" Focusing voltages (75% cutoff)._... +b
Deflection factors (all) e +5
§ 5
+3

+3

+3

+3

(Ratio of
buildup +1)
(£10cb)

+5
+10

+3

/77

SfmcAl-5~
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TABLE XVII. Correlation tolerances
(cathode-ray tubes).

TaBLE XVIII.

Correlation tolerances (phototubes).

Parameter

Type of
phototube

Dark current .| Gas

Anode current..

Vacuum
Photomultiplier

W{ piv
ow
6

POWER AND GAS TUBES
(&M S appendie)

60.1.2 Criteria for mechanical tests. The
criteria for mechanical tests will be as speci-
fied in table XIX, 60.1.2.1, and 60.1.2.2.

TABLE XIX. Criteria for mechanical tests.

Number of
Test ?““’i"“' of defectives
pecimens allowed
Shock i 10 2
Fatigue _________ 6 1
Lead fatigue ... .. 5 0
Vibration: *
Low frequency .| 6 (use spe- 0
cimens
used in
electrical
tests)
Variable frequency ... 6 0

*In the event the manufacturer’s readings are consistently
higher than those of the test laboratory, comparison of ranking
will be made.

60.1.2.1 Physical condition of samples after
mechanical tests. After the mechanical tests,
the samples shall meet all of the initial visual
mechanical requirements unless otherwise spe-
cified.

60.1.2.2 Mechanical tests for semiconductor
diodes and microwave crystal rectifiers. No
failures are allowed on mechanical tests per-
formed on samples of semiconductor diodes
and microwave crystal rectifiers.

70. ACTION ON TEST RESULTS

70.1 If the samples submitted fail the quali-
fication tests, the manufacturer will be so
advised and will be furnished with a report
covering the test results.

70.2 If the samples pass the qualification
tests, the manufacturer will be notified that
the product is being included on the Qualified
Products List and will be furnished a report
covering the test results. Approval will apply
only to the plant specified in the letter of
notification and will be effective as of the date
of the letter. :



80. REMOVAL OF QUALYFICATION
APPROVAL

80.1 A product may be removed from the
Qualified Products List for violation of any of
the provisions upon which approval was
granted, among which are the following:

(a) The product offered does not meet
the requirements of the specifica-
tion.

(b) The manufacturer is delivering a
different product from the one
originally qualified.

(¢) The manufacturer has discontinued
manufacture of the product. Ex-
cept where the manufacturer has
requested removal of his product,
he will be notified of the proposed
removal of the product from the
list and the reason therefor. The
manufacturer will be invited to
furnish comment.

MIL-E~-1D

(d) Changes in design, construction or
place of manufacture shall be re-
ported to ASESA for determina-
tion of the need for resubmission.

90. DISPOSITION OF SAMPLES

90.1 Samples having a unit list price of
less than ten dollars will be retained by the
test laboratory or will be returned to the
manufacturer, at the option of the laboratory.
Other samples may be returned to the manu-
facturer, at the manufacturer’s expense, if
return is requested not later than 30 days
after the test report is mailed to the manu-
facturer. The laboratory will exercise the ut-
most care in testing the samples, but assumes
no responsibility for their condition when re-
turned. The laboratory may cut the leads of
subminiature tubes to 0.200 = 0.015 inch
when performing destructive tests. The labora-
tory reserves the right, on qualified tubes, to
retain one sample of each qualified type.

121



—

N

‘n\: _ \,VJX:\ i
MIL-E-1D

Meghaniial vv\/:’d-z‘/s.,'l .

10. SCOPE

10.1 This appendix establishes uniform cri-

teria for defects for an individual tube. Tﬁe

“criteria shall apply whether a 100-per
spection procedure or a sampling inspection
procedure is used. In or o establish the
AQL basis for eac ect discussed in this
appendix, the ee of defect (major 1, ma-
jor 2, waf
mn to the right of the defect ]

e

20. GENERAL INSTRUCTIONS

20.1 Inspection shall be made with the un-
aided eye unless magnification is specified.

30. GENERAL DEFECTS
30.1 Glass envelopes.

30.1.1 Terminology.

Blister. A bubble in the glass due to the
inclusion of air or other gas, having a maxi-
mum dimension in excess of that specified in
particular definitions paragraph in 30.1.5 of
this appendix.

Checks and cracks. Fissures extending in-
to or through the wall of the glass envelope.

Cluster. Two or more stones or knots
when the minimum separation is not more
than 14 inch.

Cord. An attenuated transparent inclusion

“( possessing optical or other-properties differing

Y

3
3

from the parent glass.

Glass adhered. A foreign piece of glass
attached to the eutside surface of the tube.

Glass knot. A small transparent area of
incompletely assimilated glass having an ir-
regular, knotty, or tangled appearance; a
transparent stone. The “size” of a knot refers
to the maximum linear dimension of its most
distinct contour. A “cluster” of knots is a
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VISUAL AND MECHANICAL INSPECTION

group of two or more knots that are spaced

y

not more than 144 inch apart. A cluster is con- -

" sidered as one knot. The size of a cluster shall

be considered as the maximum overall dimen-
sion of the group.

Hard glass. General term covering glasses
with a low coefficient of expansion (usually
below 50 x 10-7).

Scale. A small piece of metallic oxide or
carbon embedded in the glass. Not to be con-
fused with allowable slight blackening of seal
area caused by reduced lead in the glass.

Scuff. Small scratches or abrasions in the
surface of the glass.

Side mold marked. Side of bulb has a
“pinched” appearance.

Side or top mold ringed. Surface of bulb
contains circumferential undulations.

Soft glass. General term covering glasses
having a high coefficient of expansion (usually
above 50 x 10-7),

Stone. A piece of clay or other unmelted
glass batch material embedded in the glass,
usually evidenced as a white opaque spot. The
dimension of a stone refers to the maximum
linear dimension of the undigested or opaque
portion. A “cluster” of stones is a group of
two or more stones which are spaced not more
than 144 inch apart. A cluster is considered as
one stone. The dimension of a cluster shall
be considered as the maximum overall dimen-
sion of the group.

Wavy. Containing a number of fine cords.

30.1.2 Instructions. The glass inspection
criteria in 30.1.4 to 30.1.11.2, inclusive, of
this appendix shall apply to tubes with soft-
glass envelopes up to and including 214 inch
envelope design (largest diameter), hard-
glass envelopes, and miniature and subminia-
ture tubes. These criteria shall not apply to
cathode-ray tubes or other optically employed



devices. Debatable tubes (tubes which can-
not be determined to conform to the criteria
of any of the paragraphs on glass defects,
30.14 to 30.1.11.2, incl, of this appendix)
shall be subjected to the glass-strain test as
specified in 4.9.6.3. A tube passing the glass-
strain test shall be considered acceptable under
the visual-inspection paragraph for which the
tube was originally questioned. A tube failing
the glass-strain test shall be classified a defec-
tive under the visual-inspection paragraph for
which the tube was originally questioned.

30.1.3 Soft and hard glass. The criteria in
30.1.4 to 30.1.11.2, inclusive, of this appendix
are established for glasses known to the in-
dustry as codes 001, 008, 012, 014, and 816
or equivalents (soft glass); and codes 7720,
7740, 7760, 7040, 7050, 7060, 7052, 9741,
1720, 7070, and 7750 (hard glass). Special
hard-glass classifications are as follows:

Class A — 7720, 7740, 7760 or equiva-

MIL~E-1D

Class B — 7040, 7050, 7060, 7052, 9741
or equivalents.

Class C — 7070, 7750, 1720 or equiva«
lents.

30.1.4 Stones.
30.1.4.1 Soft-glass stones.

30.1.4.1.1 Size and number.
Up to 0.010 inch — Acceptable.

0.011 to 0.020 — If in quantity of
inch four or
more ...... Minor

0.021 inch and
more

— Size and number
more than the
values specified
in Table
XX, ceiinnn Minor

lents. 30.1.4.2 Hard-glass stones.
TABLE XX. Acceptable soft-glass stones.
Bulb size Max acceptable stone size ! Max number of
glass-envelope . stones acceptable
diameter ‘:[:;":: Maxzf:»;xh. it in one bulb
Inches Inch Inch
Up to % 0.025 - 1
1380 to % 035 —_—— 1
2145 to 1 050 0.040 2
1345 to 1% .063 045 2
1%¢ to 2% 085 .063 2

1The maximum dimension of the undigested portion (usually white in appearance and presenting a distinct contour) of a stone

shall be the determining stone size.

TABLE XXI. Acceptable hard-glass stones.

Max acceptable stone size 2 Max number of
Bulb size !
Max, if Max for each, if stones acceptable
(length x dia) 1 stone 2 stonse 3 stones in one bulb
Inches Inch Inch Inch
Up to 3 12 L. N I—— 2
3 to 32 e 364 S 2
Over 32 362 e 364 3

1 Bulb-size classification is obtained by multiplying the bulb diameter in inches by the finished-bulb length in inches.
2 The maximum dimension of the undigested portion (usually white in appearance and presenting a distinct contour) shall be the

determining stone size.
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TABLE XXII. Acceptable soft-glass unbroken blisters.

Acceptable number of blisters
g G —
A B (] D
Inches
Up to % 2 0 0 0 2
1345 to % 3 0 0 0 8
2845 to 1 5 2 0 0 5
149 to 1% 8 4 2 0 9
1% to 2%4 14 7 3 2 17
1 Class of blister is determined from figure 59.
30.1.4.2.1 Size and number. 30.1.5.1.3 Classification of soft-glass
up to 0.020 inch — Acceptable. unbroken-blister sizes. (See fig. 59.)
0.021 to 14, — If in quantity of 30.1.5.1.4 Blister-measuring scale. The
inch four or scale shown on figure 60 shall be trans-
more. ...... Minor ferred to a flexible transparent scale for
Over 14, inch  — Size and number use.
mire han 30.15.2 Hard-glass blisters.
values specified
in table 30.1.5.2.1 Open blisters. Open-surface
XXI. ...... Minor  blisters 14, inch or more. Accept if raw
edges of the open-surface blisters are
- 30.1.4.2.2 Overglazing. Stones more finished off. ....................... Minor
than 14, inch not overglazed. ........ Minor 30.1.5.2.2 Buried or unbroken-surface
. blisters (class A or B glass). No attempt
30.1.5 Blasters. shall be made to break unbroken blis-
. 1723 < SO AP Minor
30.1.5.1 Soft-glass blisters. toe
oft-glass blisters Reject if:
30.1.5.1.1 Open blisters. Open-surface (a) 4 or more blisters with a maxi-
blisters 0.025 inch or more. .......... Minor mum dimension more than
%6 inch occur in any area
30.1.5.1.2 Buried or unbroken-surface bounded by a 1-inch circle, or
blisters. No attempt shall be made to (b) 13 or more blist.ers with a maxi-
break unbroken blisters. mum dimension between 15,
and 33,4 inch occur in any area
Total number and class of blisters bounded by a 1-inch circle, or
0.025 inch and more, more than (c) Size of any blister is more than
the values specified in table the value specified in table
XXIL oiiiiiiiiiiiiiien.. Minor XXIII.

RSN
025050 100 .50 .200 250 300 .350.375

FIGURE 60. Blister-measuring scale.
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TABLE XXIII.

Acceptable hard-glass unbroken blisters.

Bulb size *
(length x dia)

Blister size

Max dia
(if round)

Equivalent
elliptie
dimensions

Max
length

Inches
Up to 5

Inch
%62

Square
Inch
0.0087

Inches
(nearest Y44)
Hex %

or
ox He

or

e x %2

Inches

Over § to 25

0.0352

%2 x T4
or

¥ x %2
or

3o x 14y
or

Yex %
or

Yox %

or

ax1

Over 25 to 45

0.063

3ex %6
or

% x %
or

32 x 194
or

Hex Ye

or

o x 1%

1%

Over 45 to 70

0.076

Y x 3B
or

% x1
or

%exl%

1%

Over 70

0.141

% x %
or

% x1Y%
or

%51(2

1 Bulb-size classification is obtained by multiplying the bulb diameter in inches bv the finished-bulb length in inches.

TaBLE XXIV. Acceptable hard-glass knots (class A glass).

Envelope size
(length x dia)

Max dimension

knot

2
knots

knots

Max number
of knots

Up to 82

Over 32

Inch
Y6

Inch
Ye
64

Inch

e
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30.1.6 Scratched bulb. Scratches on
surface of bulb more than 84 inch in
length, having sufficient depth to definitely
catch the fingernail. Scratches which do
not catch the fingernail shall be ac-
cepted.

30.1.7 Glass adhered. Maximum dimen-
sion of adhered glass more than 34,
inch. ......... . . Minor

30.1.8 Checks and cracks. Crack ex-
tending into or through the wall of the
glass envelope, ................... Major 1

—> See Amdl 3 p32

30.1.9 Scale. Scale more than 14, inch

in maximum dimension. ............. Minor

30.1.10 Glass knot (hard glass).

30.1.10.1 For envelopes made with
class A glass:
Knots up to a maximum dimension
of 1, inch, except when in clus-
ters, shall be accepted.
Maximum dimension and number of
knots more than the value speci-
fied in table XXIV. .......... Minor

30.1.10.2 For envelopes made with
class B or C glass:

Knots shall be separated, in all cases,
by a distance equal to one-third the
maximum circumference of the
envelope. Knots up to 144 inch,
except when in strings, shall be

accepted. .
Number of knots more than the value
specified in table XXV......... Minor

TABLE XXV. Acceptable hard-glass knots
(class B or C glass).

Knot Max number of knots
size in one envelope !
Inch
% 1
% to % 3
Yeto Yo 6

1 Maximum total length of string of knots: 6 inches in one
envelope.

MIL-E-1D
30.1.11 Tip defects.

30.1.11.1 Sharp tips. Sharp, chipped,
or stringy. .........iiiiiiiii.. Minor

30.1.11.2 Re-entrant (sucked-in) ezx-
haust tip. Re-entrant depth more than
one-third of tip diameter. .......... Control

30.2 Metal envelopes.
30.2.1 Dents.

30.2.1.1 Number. More than two dents
imatube. ... Minor

30.2.1.2 Depth. Any dent more than
Yo inch in depth. ..................Minor

30.2.2 Paint.

30.2.2.1 Crimping. The Dbase - wafer
crimping process causes exposed body
metal to a distance more than 34, inch
above top edge of base wafer. ........ Minor

30.2.2.2 Mars, peeling blemishes. Com-
bined total area of exposed metal more
than' 14 by 14 inch, or equivalent
2 = T Minor

30.2.2.3 Scratches. A scratch on the
painted surface exposing body metal more
than 1% inch in length for metal receiv-
ing tube types or 2 inches in length for
other types. ......ccovivevuennun.. .. Minor

30.3 Bases, base pins and inserts, and top
caps.

30.3.1 Thermosetting plastic bases.

30.3.1.1 Blisters on side of base.

30.3.1.1.1 Buried or unbroken-surface
blisters. Outside diameter of base more
than maximum. (Unbroken blisters shall
be subjected only to pressure of a finger-
nail.)

30.3.1.1.2 Open blisters.
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30.3.1.1.2.1 Size. Any single open-sur-
face blister more than 14 by 14 inch, or
equivalent area. ..........0c000n... Minor

30.3.1.1.2.2 Number. More than five
open-surface blisters more than 0.030 inch
in maximum dimension. ............ Minor

30.3.1.2 Blisters on bottom of base.

30.3.1.2.1 Position. Blister (8) connect-
ing any two base pins. ............ Major 1

30.3.1.2.2 Height. Blister more than
0.010 inch in height. .............. Major 1

30.3.1.2.3 Open. Open-surface blisters
more than 0.030 inch in maximum dimen-
sion. (Unbroken blisters shall be sub-
jected only to pressure of a finger-
nail.)

30.3.1.3 Blisters on guide lug. Outside
diameter of lug more than maximum.. . Major 1

30.3.1.4 Chips.

30.3.1.4.1 Size. Chips less than 0.030
inch in maximum dimension shall be ac-
cepted.

30.3.1.4.2 Depth. Individual chips more
than 14, inch in depth., .............. Minor

30.3.1.4.3 Area. Chips more than 14
by 14 inch, or equivalent area. ...... Minor

30.3.1.4.4 Corner chips. Corner chips
extending more than 14 inch along any
of the intersecting surfaces. ........ Control

30.3.1.4.5 Key chips. Guide-lug-key
chips more than 0.030 inch in longest
dimension. ............ .00, Minor

30.3.1.4.6 Number. More than five
open-surface blisters or five chipped
places.

30.3.1.5 Cracks.
30.3.1.5.1 Number. Any cracks. ...Major1
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30.3.1.6 Scratches. Base scratched. . Control
30.3.2 Ceramic bases.
30.3.2.1 Chips.

30.3.2.1.1 Depth. Individual chips more
than 14, inch indepth. .............. Minor

30.3.2.1.2 Area. Chips more than 14
by 14 inch, or equivalent area. ........ Minor

30.3.2.1.3 Corner chips. Corner chips
extending more than 14 inch along any
of the intersecting surfaces. ......... Minor

30.3.2.1.4 Key chips. Guide-lug key
chipped. ..., Major 1

30.3.2.1.5 Number. More than five
open-surface blisters or five chipped
places. ... ..ttt ii Minor

30.3.2.2 Cracks.

30.3.2.2.1 Deep cracks. Any body
CracKks. v vvviiiiiiii ittt Major 1

30.3.2.2.2 Glaze cracks.
Any glaze cracks extending from one
pin to another. .............. Minor
Any other glaze cracks. ........ Control

30.3.2.2.3 Scratches. Base
scratched. ... i iiii i Control

30.3.3 Metal bases.
30.3.3.1 Dents.

30.3.3.1.1 Number. More than two
dentsinatube. .........oiiiinnn.. Minor

30.3.3.1.2 Depth. Any dent more than
Yoo inch indepth. .................. Minor

30.3.3.2 Plating.
A scratch exposing base metal more

than 14 inch in length. ....... Minor
Scratches not exposing base
metal. ......... ... i, Control



30.3.3.2.1 Peeling and blisters.
Any peeling of plating where plat-
ing is required for electrical rea-

SONS. tvevvennnneeennneanns Major 1
Peeling of plating where appearance
is seriously affected. ......... Minor

Peeling of plating, or blisters, where
appearance only is involved, pro-
vided the appearance of the tube
is not seriously affected. ..... Control

30.3.4 Base pins.
30.3.4.1 Bayonet pins.

30.3.4.1.1 Lateral motion. Total lateral
motion more than 14, inch. .......... Minor

30.3.4.1.2 Rotation.
The stake bayonet pin rotates, but

cannot be pushed into base
wall, ... ittt e e Control
Unstaked pin rotates. ........... Minor

30.3.4.2 Contact pins.

30.3.4.2.1 Lateral motion.

Total lateral motion of contact pins,
other than pins sealed directly in
glass, more than 14, inch at pin
tip when moved with the fin-
F02 i VAN Minor

Pins sealed directly in glass shall
have no motion.

30.3.4.2.2 Rotation. Any contact-pin
rotation. ......... ... i ... Minor

30.3.4.2.3 Alinement. Pin alinement
not conforming to pin-alinement gage

when gage is specified. .............. Minor
TABLE XXVI. Increased diameter of contact pin.
Bogey-pin di te
(b?;e d:awai;nge) T Max diameter

Inch Inch
0.093 0.098
125 131
.156 .162
.187 .195
312 .320

MIL-E~1D

30.3.4.2.4 Increased diameter by solder.
Maximum diameter by presence of solder
is more than that specified in table
XXV i i i Minor

30.3.5 Base inserts.

30.3.5.1 Ceramic wafer.
Deep cracks. ......ccovvvenn. Major 1
Glaze cracks extending from any pin
to another pin or to the sleeve...Minor

30.3.5.2 Glass. All cracks and chips on
candelabra or other lamp bases with glass
insulation, unless otherwise specified (see
3.9), shall be accepted.

30.3.6 Soft-solder defects.

30.3.6.1 Loose or wunsoldered wires.
Loose or unsoldered wire or wires in pins
OF CAPS. +vvvvevrnncacroncsnsonsnes Major 1

30.3.6.2 Exposed wire. More than 143,
inch of wire length exposed beyond end of
pin ,Or cap; or 1, inch of wire length ex-
pose(f?solder when end of pin or cap is
concealed by solder. ................ Minor

o
A\

30.3.6.3 Excess solder on pin. See
30.3.4.2.4 of this appendix.

30.3.7 Envelope and base.

30.3.7.1 Envelope and base alinement.
Maximum distance to the outermost point
of the bulb more than 60 percent of the
specified maximum bulb diameter (see
3.9), using the centerline of the base as
areference. ........coeiiiinnnnnn. Minor

30.3.7.2 Cementing.
30.3.7.2.1 Looseness. Any immediately
apparent looseness of cemented junction

of base. ......cciiiiiiiiiiiiina., Major 1
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30.3.7.2.2 Excess cement.
Cement protroduing more than 144
inch on bases less than 114 inches
in diameter. ................. Minor
Cement protruding more than 344
inch on bases 1% inches or more
in diameter. ................ Minor

30.3.7.2.3 Voids.

Bases used for tube support failing
base, cap, and insert secureness
test, .., Major1

Bases not used for tube support and
voids not totalling more than one-
eighth of tube circumference.. . Control

30.3.8 Wafers and base or envelope.

30.3.8.1 Rotational movement. Total ro-
tational movement of wafer with respect
to crimped metal more than 14, inch when
tried with the fingers. .............. Minor

30.3.8.2 Separating movement. Any
movement separating any part of the
wafer away from the crimped metal more
than %, inch when tried with the fin-
=) T Minor

30.3.8.3 Base-wafer crimping removes
paint. The base-wafer crimping process
causes exposed body metal to a distance
more than 34, inch above top edge of
base. .. e Minor

30.3.9 Top cap and envelope.
30.3.9.1 Alinement. Centerline of top

cap departing from centerline of bulb by
more than 10 percent of diameter of

30.3.9.3 Crimping. Total rotational
movement from top cap to envelope of
metal tubes more than 2214° when tried
with the fingers. ................... Minor

30.3.9.4 Dents.
Any dent more than 14, inch in

depth. ...t Minor
More than two dents more than

0.010 inch in depth. .......... Minor

30.3.9.5 Welds. Any missing welds.. . Minor

30.4 Leads.

30.4.1 Unconnected. Except where in-
tended. ..........iiiiiiiiil, Major 1

30.4.2 Condition of leads. Leads are
knotted, or severely kinked. ........ Control

30.4.3 Frayed leads (stranded lead
cables). More than 10 percent of the
strands are broken. .............. Major 1

NOTE: The free ends of broken
strands shall be removed.

30.5 Internal mechanical structure.

30.5.1 Spot welding. Broken, open or
not welded. ...................... Major 1

30.5.2 Cracked micas. Cracked through
except for bumper point. ........... Control

30.5.3 Plates fused. In the active area
of the plate, fused or incipient melting
(holes, blisters, etc) due to bombard-
ment ........................... Control

AOMNE. +veee e Minor w‘ 30.5.4 Getter fiwsh. Getter not .

30.3.9.2 Cementing.

Excess cement protruding more than
Yo inch from edge of cap with
contact diameter of 34 inch or less,
or more than 144 inch from edge
of cap with contact diameter more
than 84 inch. ............... Minor »

Any looseness of cemented junction
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ﬂashed geller, massing, o¢ defecded L. Lo Major 1

30.5.5 Getter peel. Peeled or blistered
more than 14, inch in longest dimension
for subminiature tubes, and 144 inch in
longest dimension for all other tubes.. . . Minor

30.5.6 Loose particles. In receiving

‘\ tubes and allied types (in any part of
oftopecap. ....covvunnn.... Major 1§

finished tube). For reliable subminalire rectiving Gbér,
See. 40-42 of ks appeadix . For reliable mwmniatiare Mu\w&j

e, | sec 70 Wele of i oppundiie.
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30.5.6.1 Instructions. Debatable tubes

(tubes which cannot be determined to %

conform to the criteria of 80.5.6.3 of this '»
appendix) shall be subjected to the]f X

lowing short-circuit test: Conventidnal A
short-circuit test equipment shall b€ used.

_€fed a major 2 defect] prriels, -indienlsr &.E
Ul wa 305765 oF Hvy epplndin
30.5.6.2 Loose particles that by visual
inspection can be determined to be of a
nonconducting nature.

30.5.6.2.1 Micas.
Any single particle more than 34
inch in longest dimension....... Minor
More than 5 of the mica particles
more than 14, inch in longest di-
MENSION. «ovvvrnrnenennnnnn.. Minor

30.5.6.2.2 Other mnonconducting mate-
rial.
Any single particle more than 14
inch in longest dimension....... Minor
More than 3 of the particles more
than %4, inch in longest dimen-
3 10) + VO Minor

30.5.6.3 Loose particles that by visual
inspection can be determined to be of a
conducting mature. Any particle whose
largest dimension is more than three-
fourths of the nominal minimum interele-
ment spacing (except heater-cathode) or
Y4 inch, whichever is greater, but, in
any case, not more than ¥4 inch.....Major 2

30.5.6.4 Loose particles in tubes where
particles cannot be determined by other
means to be of a conducting or noncon-
ducting nature. In the event a decision
on acceptance or rejection cannot be made
on the basis of 30.5.6.2 or the first part

~7 30.6 Branding or etching.
¥ 563

Y 30.6.1 Missing or wrong etch or brand.

MIL~-E-1D

of 30.5.6.3 of thls appendix, the individual
tube i

{xall be subJected to the

a30r2
el v 38565

Etch or brand is incorrect, or etch or
brand is not legible. .............. Major 1

30.7 Vacuum seals (metal to glass).

30.7.1 Copper-to-glass feather-edge
seals.

30.7.1.1 Color.

Black seals and seal colors outside
range of light straw to deep red,
inclusive (and brownish green for
code 7052 glass). ........... Major1

Nonacceptable color more than 25
percent of the seal width, or 1,
inch, whichever is less. ..... .« . .Minor

30.7.1.2 Shale. A shale is herein de-
fined as parting of the glass from the
copper.
Width of shale more than 25 percent .
of the seal width. .......... Major 1

30.7.1.3 Cracks. Spent external circum-
ferential or moon cracks more than 25
percent of the seal width from the glass
edge, or more than 34, inch, whichever
iIsless. ciiiiiiii i e Major 1

30.7.1.4 Bubbles.

Loss of seal width due to bubbles is
more than one-third. .......... Minor

Any single bubble more than one-
sixth of the seal circumference.. . Minor

Combined length of all bubbles more
than one-third of the seal circum-
ference.

30.7.1.5 Combination of shales, bub-
bles, cracks, and rejectable color. A
combination of these items is more than
33 percent of the seal width........ Major 1
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30.7.1.6 Splits in feather edge. Any
split more than 25 percent of the seal
width. ... .. . Minor

30.7.2 Fernico-, kovar-, or rodar-to-
glass seals.

30.7.2.1 Cylindrical-edge-type seals.

30.7.2.1.1 Color. Less than 14 inch
of the seal width has a color ranging be-
tween metallic gray and dark gray.....Minor

NOTE: This criterion does not apply
to seals which are plated prior to
glassing; for example, chrome-,
gold-, or silver-plated seals.

30.7.2.1.2 Bubbles.

Loss of seal width due to bubbles is
more than one-third. .......... Minor

Any single bubble more than one-
sixth of the seal -circumfer-
ENCE. v ittt Minor

Combined length of all bubbles more
than one-third of the seal circum-
ference ..................... Minor

30.7.2.1.3 Shale. Width of shale more
than 25 percent of the seal width.. ...Major 1

30.7.2.1.4 Cracks. Spent external cir-
cumferential or moon cracks more than
25 percent of the seal width from the
glass edge, or more than 34, inch, which-
everisless. ............ . ... Major 1

30.7.2.1.5 Splits in metal edge. Any
split more than 25 percent of the seal
width. . ... ... Minor

30.7.2.2 Disc- and window-type seals.

30.7.2.2.1 Shale. Width of shale more
than 25 percent of the seal width, on seals
14 inch or more in width. .......... Minor

30.7.2.2.2 Cracks.

Spent external circumferential or
moon cracks within 25 percent of
the seal width from the glass edge,
or 146 inch, whichever is less, on
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seals 15 inch or more in width,
shall be accepted.
All other cracks on seals 14 inch or

more in width. ............ Major 1
Any degree of cracks on seals less
than 14 inch in width. ...... Major1

30.7.2.2.3 Bubbles.

Any bubble more than 14, inch in
maximum dimension, on seals less
than 14 inch in width. ........ Minor

Any bubble more than 14 inch in
maximum dimension, on seals 14
inch or more in width. ........ Minor

Distance between bubbles of 14, to
Y49 inch in maximum dimension is
less than 144 inch, on seals less
than 14 inch in width. ........ Minor

Distance between bubbles of 14, to
%6 inch in maximum dimension is
less than 14 inch, on seals 14 inch
or more in width. ............ Minor

Cluster of bubbles of any size causes
loss of seal width of 83 percent or
more

30.7.2.2.4 Color. Less than one-third of
the seal width has a color ranging be-
tween metallic gray and dark gray.. ... Minor
NOTE: This criterion does not apply
to seals which are plated prior to
glassing; for example, chrome-,
gold-, or silver-plated seals.

30.7.2.3 Fernico-, kovar-, or rodar-eye-
let-to-glass-to-lead seal.

30.7.2.3.1 Cracks (see fig. 61).

Annular cracks which surround the
leads (sketch 1) and radial cracks
not more than two in number,
not extending more than halfway
between the lead and inside edge
of eyelet. and not deeper than
height of glass above eyelet
(sketch 2), shall be accepted.

Cracks extending across eyelet seal
as in sketch 3 of figure 61.....Major 1

Shaled seals or seals with cracks
which fall outside above
Iimits. .................... Major 1
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FIGURE 61. Cracks.

30.7.3 Tungsten-rod-to-glass seals.

30.7.3.1 Envelope seals with external
bosses.

30.7.3.1.1 Checks.
Axial check exceeding in depth one-
third of length of glass-to-tungsten

seal. .. ..., Major 1
Radial checks extending more than
14 inch from the pin. ........ Major 1

30.8 Air-cooled fin-type radiators.

30.8.1 Solder obstruction.

Solder between the fins all the way
around the edge of the envelope
and inside circumference of the
outer shell up to 14, inch or 5
percent of the fin width, which-
ever is greater. In addition, 10
percent of the spaces between fins
may be filled with solder up to 25
percent of the radial-fin

width, .......coiiiii.. Control
NOTE: Fillets shall be accepted at
all corners.

40. ADDITIONAL CRITERIA FOR IN-
SPECTION OF RELIABLE SUBMINIA-
TURE TUBES

40.1 Instructions. Internal and external
defects shall be combined. Ten-power magni-
fication shall be used for the defects described
in the following paragraphs of this appendix:

30.1.8 40315 4043
30.5.1 40.3.2 40.4.5.1
30.5.2 40.3.3
40.2.1 40.4.1

T3 40312 4042

The requirements of 30 to 30.6.1, inclusive, of
this appendix shall be supplemented or amend-
ed by the requirements of 40.2 to 40.4.5.2,
inclusive, of this appendix. Debatable tubes
(tubes which cannot be determined to con-
form to any criteria of 30.1.4 to 30.1.11.2,
inclusive, 40.2.1, or 40.4.3 of this appendix)
shall be subjected to the glass-strain test
specified in 30.1.2 of this appendix. A tube
passing the glass-strain test shall be consid-
ered acceptable under the visual-inspection
paragraph for which the tube was originally
questioned. A tube failing the glass-strain test
shall be classified a defective under the visual-
inspection paragraph for which the tube was
originally questioned.

40.2 Glass envelopes.

40.2.1 Chipped-out section on external
surface of glass. Any chips deeper than
0.010 inch or more than 114 mm in maxi-
mum dimension on the straight portion of
the bulb, or on the header. .......... Minor

40.2.2 Re-entrant (sucked-in) exhaust
tip. Re-entrant depth more than one-third

of the tip diameter. ................ Minor
40.2.3 Seals of envelopes. Tube does not
fit applicable outline gage. ......... Control
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40.3 Leads.

40.3.1 Tinning defects.

40.3.1.1 Tinning splashes. Foreign ma-
terial adhering to the outside surface, or
globules of tin adhering to the header or
the untinned portion of the leads....... Minor

40.3.1.2 Poor tinning. Bare spot en-
circling lead, or any spot 0.04 inch long
or more, except within 0.05 inch or more
than 114 inches from glass. ......... Control

40.3.1.3 Excessive tinning. Maximum
lead diameter is more or less than that
specified on the outline drawing from
0.05 to 0.25 inch from the base of the
tube; or the lead diameter from 0.25
inch to 1.5 inches from the base of the
tube is more than the maximum diameter
by 0.021 inch. A micrometer shall be used
for measurement. .................. Minor

40.3.1.4 Lumpy tinming. Lumpy tin-
ning shall be accepted if the lead diameter
in individual spots is not more than one
and one-half times the bogey lead di-
ameter. .......c.iiiiiii it Control
40.3.1.5 Incomplete tinning. Tinned
portion of the lead does not extend to
within 0.05 inch of the header. ...... Minor

40.3.2 Burned dumet leads. Copper
sheath has been burned through outside
the envelope. ........ccvvvvvnvnnn.. Minor

40.3.3 Corrosion (header and leads).
Any corrosion of material causing a leak-
age path on the header, or any corrosion
in the lead recesses of the header or on
theleads. .....ccovvvivinninnnnn... Minor

40.4 Internal mechanical structure.

40.4.1 Welds (other defects). Either
element of a weldment reduced by more
than one-half its formed cross-sectional
area, or splash from weld present on any
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element other than

N o Control
D itl Sze Bemlls S P33

40.4.2 Loose particles.

in original weld

< 40.4.2.1 Instructions. The requirements
¢ of 40.4.2.1 to 48424 inclusive, of this
\g appendix supersede those of 80.5.6 to
30.5.6.3, inclusive, of this appendix. All
tubes shall be tapped in an upright posi-
tion by a standard tube tapper. Im-
mediately after tapping, the tube shall be
visually inspected for loose particles. The
tube shall be rotated about its main axis
in a horizontal position while the tube is
under visual observation. Debatable tubes
‘:{j (tubes which cannot be determined to
v conform to any criteria of 40.4.2.1 to
< M inclusive, of tms ap endix) shall
be subjected to th S, S ot spe-
cified in :;?;5—(2—} of this appendix.

40.4.2.2 Loose particles that by visual
inspection can be determined to be of a
nonconducting nature. Particles with a
maximum dimension more than 14
~inch. ....... ettt Minor

40.4.2.3 Loose particles that by visual
inspection can be determined to be of a
conducting mature. Loose (nonadhering,
free to roll or tumble) conducting par-
ticles, the largest dimension of which is
more than three-fourths of the nominal
minimum interelement spacing (except
'heater-cathode) or 0.003 inch, whichever
isgreater. .......c.iiiiiiiii... Major 2

40.4.24 Loose particles that cannot be
seen or that by visudl means alone cannot
be determined to be of a conducting or
nonconducting nature. In the event a.deci-
sion on acceptance or rejection cannot be
made on the basis of 40.4.2.2 or the first
part of 40.4.2.3 of this appendix, the in-

¥ dividual tube in_ guestion_shall be sub-

5 jected to the”short-Gifciif test specified
in %8??;1 of this gppendlx. ........ Major 2

40.4.2.5 Dangling particles. Dangling
particles or slivers which are firmly at-
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tached shall be accepted. A questionable
tube shall be subjected to the fixed-fre-
quency-vibration test specified. (See 3.9.)
The tube shall be considered acceptable

if the particle is still attached at the con-
“clusion of the vibration test. ........ Major 2
40.4.3 Metal touching bulb. All cases

of metal parts or particles touching the
bulb as identified by a white spot or check
appearing in the glass (unless specifically
intended by design). .............. Major 1

40.4.4 Missing points on mica. More
than 25 percent of mica points missing
on any mica that supports the tube struc-
ture. ... i it Control

40.4.5 Heater-coating defects.

40.4.5.1 Chipped or cracked coating.
Heater coating on heater or heater legs
missing or damaged so as to expose bare
heater wire within 0.020 inch of entrance
to cathode sleeve. .........cccvuvnn.. Minor

40.4.5.2 Uncoated heater wire. More
than 14, inch of uncoated heater wire,
measured from perimeter of weld. ... .Minor

50. CRITERIA FOR INSPECTION OF
CATHODE-RAY TUBES

50.1 Application. In 50-2 of this appendix
are specified the criteria for the determination
of the screen and face-plate quality while
50.3 specifies the criteria for the determina-
tion of the glass quality of all parts of the
bulb other than the face plate; these criteria
apply to tubes of questionable quality only.

50.2 Screen and face-plate defects.

50.2.1 Definitions.

Bright spot. A small area or-peint-source
of light on the tube screen with an intensity
(fluorescent or phosphorescent) at least twice

the brightness of the surrounding area. (§ wlour
el b e e qome AWMoUnding anzh.

Bruse or bruise dxcL  Fissarts caused 5 vmprel”
C'N‘mg‘ci Mol Cor phanges) } See Pl 5~ P 3%

chill Wivakle
Gold  glass

See Pmiles™ p33

Bulliegelip P lens effeci- occamy MIL~E~1D
o The iwt ek oty pulb.

Color. In these criteria ‘“color”, unless
otherwise stated, refers to the color observed
with the screen activated as specified in 4.12.5.

Color spot. A small area whic
ably discolored and whic fluorescent ‘or
phosphorescent i Sity less than one-half
N one and one-half times that of
surrounding area.

1ce-

Combination spots. Spots which appear to
have combinations of the characteristics of
dead, bright, and color spots shall be classified
as the type they resemble most.

Dead spot. A small area which emits
practically no light; for example, holes and
nonfluorescent or nonphosphorescent spots in
the screen, and opaque particles, open blisters,
and bruise checks in the face-plate glass.

Face-contour variation. Variation in the in-
side or outside face surface contour, such as
“bulls-eye top” or “suck-up”.

Quality area. That area specified (see
3.9) as the minimum useful screen area.

Shaded or mottled area. Minor gradation
in color or luminous intensity with respect
to overall screen background, such as may
be caused by uneven screen distribution,
water marks, mold or loading marks, and scum
or spew.

Surfa?e blemish. Inside or outside sur-
face defect such as spot, chill wrinkle, and
cord.

50.2.2 Classification of glass defects. All
face-plate glass defects shall be classified into
one of the following groups:

Group1l ........ Dead spot

Group 2 ........ Shaded or mottled area
Group 3 ........ Face-contour variation
Group 4 ........ Surface blemish
Group 5 ........ Color spot

Examples of the classification of common glass
defects are shown in table XXVII.

50.2.3 Evaluation of defects. All defects
shall be classified as major 1.

’Z:\;’-L&'mulc > S fiwdls
lw'.daw( ml.,‘-’(. S Amille 5 /) 3ic
) Moid marle P Su
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TABLE XXVII. Classification of glass defects.
Defect Group
Blister (except that clear buried or un- 1
broken-surface blisters which meet the
requirements of 50.2.3.4 of this appen-
dix shall not be considered as defects).
Bruise or bruise check 1
Bull’s-eye top 3
Carbonized mold (or plunger) . _.__.______.| 4
Chill wrinkle 4
Cold glass 4
Color spot 5
Color streak 2
Cord 4
Dirt on mold (or plunger) .. . 1
Impact mark (outside surface) ... .. 4
Lap (inside surface) 4
Loading mark 2
Mold mark 2
Oil spot 4
Rust, rouge, or scale 1
< ~Scumor spew 2
Q S =N - i 2
\, Stone or embedded dirt 1
Suck-up or rundown 3

50.2.3.1 Spot defects.

50.2.3.1.1 Minimum sizes of mnonelongated
spots. Spots which are not elongated and are
less than those specified in the following list-
ing shall be accepted:

Type of spot Inch
Dead ......ciiiiviiinnnnn 0.015
Bright ............ ceeareen 0.015
Color .....ccvviiieniennnnn 0.040

50.2.3.1.2 Elongated spots.

(a) Elongated spots of any length whose
maximum width is 0.010 incyshall

be accepted. orlisg

(b) Elongated spots between 0.010
and 0.020 inch in width whose
length is 14 inch or less shall be
included in the assessment of the
total number of spots in accord-
ance with tables XXVIII, XXIX,
and XXX. A tube shall be con-
sidered defective if it has elon-
gated spots between 0.010 and
0.020 inch in width and more
than 14 inch in length.

W’,
‘7’,\'\’

TABLE XXVIII. Acceptable spots (bulbs up to 7% inches in diameter or diagonal).

Type of Max N:::' g:t":'o‘: ::; Minimum
spot dia tube than than separation
Imch Inch Inch
Dead (blown bulbs)... . 0.060 15 7 0.030 %
Dead (pressed-face 040 16 5 030 %
bulbs).
Bright .040 6 2 .030 Y
Color 060 10 2 .050 Y
TABLE XXIX. Acceptable spots (bulbs 7% to 16% inches in diameter or diagonal).
Type of Max Ni:: : git‘:‘:: :::e Minimum
spot dia tube than than separation
Inch Inch Inch
Dead 0.080 25 12 0.040 %
Bright .060 9 2 .050 %
Color .080 16 2 .060 %
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TABLE XXX. Acceptable spots (rectangular bulbs more than 16% inches in diagonal).

Zone A Zone B Zone C Total No. .
T [T e e mone | Mo,
spot P No. pooy No. prsy No. tube
Inch Inch Inch Inch
Dead ... 0.040 5 0.060 7 0.080 10 18 1
Bright . .040 2 .060 5 .070 6 12 1
Color - .060 6 .070 9 .080 12 20 1

1 Any spot 0.030 inch or less in diameter may be as close a8 3% inch to any other spot.

(¢) The diameter of elongated spots
whose width is more than 0.020
inch shall be taken as half the sum
of the length and width. The re-
sultant diameter shall be assessed
in accordance with tables XXVIII,
XXIX, and XXX,

ﬂy,.‘w;f'ﬁf o‘:sPa('." .&,laJS
50.2.3.1.3 Size, number, and sepa,mtion)( A
tube shall be considered defective if the size
and number of spots is more than, or the
separation of spots is less than, the values
specified in tables XXVIII, XXIX, and XXX,

50.2.3.1.3.1 Rectangular bulbs more than
1615 inches in diagonal. Faces of rectangular
bulbs whose diagonal is more than 1614 inches
are divided into three zones, all centered on
and alined with the tube face plate. Zone A
is the central rectangle, zone B is a larger
rectangle excluding zone A, and zone C is the
area between zone B and the edge of the mini-
mum useful screen area (ie, quality area).
Sizes of zones are as follows:

Bulb
diagonal Zone A Zone B
(inches) (inches) (inches)
17 oovnn... 5x7 1014, x 1114,
20 ........ 6x8 1114 x 131,
21 ........ 6x8 1115 x 14
24 ........ 7x9 13 x151%
27T ..., 10x12 15 x181%

50.2.3.2 Shaded or mottled areas. All de-
grees shall be accepted in which the fluorescent
and, when applicable, phosphorescent char-
acteristics are as specified (see 8.9), and in
which there is not more than a two-to-one

variation in any of these characteristics be-
tween the mottled or shaded areas and the sur-
rounding unaffected area. A tube shall be con-
sidered defective if scum or spew is present
whose length is more than 20 percent of the
screen diameter or diagonal.

50.2.3.3 Face-contour wvariations. A tube
shall be considered defective if face-contour
variations are present which cause. total in-
ternal reflection of light (ie, area looks black)
when viewed at an angle of 30° to the normal
of the face surfaces at the point where the
face-contour variation occurs.

50.2.3.4 Inside and outside surface blem-
ishes. All degrees shall be accepted which
are not visible to the unaided eye when viewed
along the axis of the tube from a distance of
three times the screen diameter or diagonal,
or 12 inches, whichever is greater. Visible
blemishes shall be classified as dead spots and
shall conform with the requirements specified
in tables XXVIII, XXIX, and XXX.

50.2.3.5 Scratches.

(a) Scratches of any length whose width
is less than 0.002 inch shall be
accepted.

(b) A tube having scratches of 0.002 to
0.005 inch in width whose com-
bined total length is more than 2
inches shall be considered defec-
tive.

(c) A tube having scratches of 0.005 to
0.010 inch in width whose com-
bined total length is more than 14
inch shall be considered defective.

137



MIL-E~1D

TABLE XXXI. Acceptable unbroken blisters.

Tube Blir se iwin | Sty | e
diameter Max Elliptical nnyhz.;:neh than more than
dia limits clrcle
Inches Inch Inches Inch
1 to 8, incl 0.095 0.030 x 0.187 11 3 0.062
or
062x .125
or
016 x .281
Over 3 to 6%, incl._______ . 0.187 0.125 x 0.281 11 B 0.062
or and
062x .500 2. 500
or
031x .760
or
016x1
Over 5% to T,incl____________ 0.312 0.250 x 0.6500 11 8 0.250
or and
‘ JA26x1 2 500
Over 7 0.376 0.2560 x 0.760 11 8 0,312
or and :
.125 x 1.250 2 . 50

(d) A tube having any scratches whose
width is more than 0.010 inch
shall be considered defective.

50.2.3.6 Shear mark. A tube shall be con-
« sidered defective if any outside shear marks

. wS
¢3¢ are present in the/screen area.

50.3 Bulb defects.

50.3.1 Evaluation of defects. All defects
which fail to meet the criteria of 50.3.2 to
50.3.12, inclusive, of this appendix shall be
classified as major 1 defects. All blisters,
stones, glass knots, bruises, and scale less than
0.030 inch in diameter shall be accepted. For
elliptical defects such as stones, glass knots,
bruises, and scale, the following equivalent-
diameter formula shall be used:

Equivalent diameter == length : width.

50.3.2 Blisters.

50.3.2.1 Open blisters. A bulb shall be con-
sidered defective if more than three open-
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surface blisters are present which are more
than 0.095 inch in diameter. This shall apply
to bulbs of all sizes.

50.3.2.2 Buried or unbroken-surface blisters.
A Dbulb shall be considered defective if the
size and number of unbroken blisters are more
tharr the values specified in table XXXI.

50.3.3 Stomes. A bulb shall be considered
defective if stones exceed the following di-
mensions :

(a) More than 0.078 inch in diameter
in bulbs up to and including 7
inches in diameter.

(b) More than 0.130 inch in diameter
in bulbs more than 7 inches in
diameter.

(c) Exposed (not glazed over) stones
more than 0.030 inch in diameter
on the outside glass surface.

50.3.4 Glass knots. A bulb shall be con-
sidered defective if glass knots are more than



0.187 inch in diameter, and if glass knots of
any size protrude more than 0.030 inch.

50.3.5 Bruises. A bulb shall be considered
defective if bruises are more than 0.050 inch
in diameter.

50.3.6 Scale. A bulb shall be considered
defective if scale exceeds the following dimen-
sions:

(a) More than 0.080 inch in diameter
in bulbs up to and including 7
inches in diameter.

(b) More than 0.062 inch in diameter
in bulbs more than 7 inches in
diameter.

50.3.7 Cracks and checks. A bulb shall be
considered defective if any cracks or checks
are present.

50.3.8 Chips. A bulb shall be considered
defective if any unglazed chips are present.

50.3.9 Scuff. A bulb shall be considered
acceptable if scuff is present.

50.3.10 Scratches. A bulb shall be con-
sidered defective if scratches exceed the fol-
lowing dimensions:

(a) Between 0.002 and 0.004 inch in
width which are more than 2 inch-
es in length.

(b) Between 0.004 and 0.006 inch in
width which are more than 0.500
inch in length.

(¢) More than 0.006 inch in width.

50.3.11 Radius lap and outside shear marks.
Radius lap and outside shear marks shall be
accepted.

50.3.12 Finish. Splice contours shall be as

smooth and as free from sharp re-entrant:

angles as good commercial practice permits.

60. ADDITIONAL CRITERIA FOR IN-
SPECTION OF MAGNETRONS

MIL~-E-1D

60.1 Loose particles in magnetrons. Small
particles in a tube which would not interfere
with the operation of the tube shall be accept-
ed. Indication of excessive loose cathode coat-
ing or the presence of flakes more than %4
by e inch shall be cause for rejection. Evi-
dence of metallic particles shall normally be
considered as cause for rejection. In the event
of question of acceptability, before rejection,
the tube shall be vibrated in such a manner
as to place the metallic particle in the most
unfavorable position, normally in the anode
space; if the performance of the tube is then
satisfactory, the tube shall be accepted. Upon
evidence of particles which are indicative of
a latent defect, the tube shall be rejected un-
less it has been determined by life and vibra-
tion tests to be a harmless condition.

60.2 Surface conditions of die-cast alumi-
num magnet sheathing for magnetrons.

60.2.1 General instructions. Sizes and fill-
ing of flaws, such as cracks, chipout, unfilled
areas, etc., shall conform to the same limits
as specified herein for blow holes. Filling
material used shall be approved by the mag-
net user.

60.2.2 Definitions.

Blow holes. Any holes in the sheath-
ing or a hole exposed by any mechanical op-
eration performed on the sheathing. The di-
mension of such holes shall be determined
by use of plug gages of the diameters speci-
fied in 60.2.3 of this appendix.

60.2.3 Requirements.

(a) Blow holes less than 0.30 inch in
diameter shall be accepted.

(b) The maximum acceptable dimension
(except as indicated for periphery
of a cast or machined hole) of
any defect, regardless of plug size
specified, shall be 0.375 inch. In
areas other than the periphery of
cast or machined holes provided
for assembly or mounting pur-
poses, blow holes shall not accept
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a gage of the maximum size in-
dicated or appear with greater
frequency than is indicated in the
following :

0.045 inch to 0.094 inch, not
more than 5 in a 14-inch-
diameter circle.

Above 0.030 inch to, but not in-
cluding, 0.045 inch, not more
than 10 in a 14-inch-diameter
circle.

Combination of above blow
holes, not more than 10 in a
14-inch-diameter circle.

(c) The maximum acceptable dimension
of any defect occurring in the
periphery of a cast or machined
hole provided for assembly or

0. Coilintn Qo Impitiom 4 Rebible

Sxc Bdt: S pp 35737

mounting use, regardless of plug
size specified, shall be 0.187 inch.
No more than two defects shall
appear in any periphery of a cast
or machined hole.

(d) Any defect capable of accepting the
maximum plug gage listed shall
be filled, and the filler surface
shall be made to conform to the
shape of the adjacent surfaces.

(e) Die-casting-holding-pin depressions,
approximately 1 inch in diameter,
uniform in size and location, shall
be accepted.

(f) Separation of aluminum cover and
magnet shall not exceed 14, inch
where visible or exposed.
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APPENDIX C
SPECIAL ACCEPTANCE-INSPECTION PROVISIONS

10. SCOPE

wl DEF 151
% 10.1 This appendix covers special proced-

’Q

ures and criteria, not included in Standard
MHE~S5FP=105 and appendix thereto, for
acceptance inspection of specific classes of
tubes.

20. PROCEDURE AND CRITERIA
PECULIAR TO SPECIFIC CLASSES OF
TUBES

20.1 Shock test for receiving tubes (special
acceptance sampling procedures).

20.1.1 Lot. For the purpose of tg::%’
test a lot shall be as specified in

The sampling plan shall be in accordance with
table XXXII.

TABLE XXXII. Normal-inspection sampling plan.

Sample Acceptance Rejection
size number number
(n) (c) (r)
48 14 15

20.1. 3 Reduced inspection. Reduced inspec-
tion shall be used when the process average
as determined in accordance with 20.1.5.1 of
this appendix is less than 20 percent defec-
tive. The number of samples to be used and
the acceptance criteria to be used shall be

3 MH~STP-105; and shall consist of tuhbes of determined by use of the reduced-inspection
« one type manufactured during the period of sampling plan in table XXXIII in conjunction
= not longer than 1 week. No lot shall be larger  with the process average.
than the sum of the preceding five lots.
20.1.4 Special inspection. Special inspection
20.1.2 Normal inspection. Normal inspec- shall be used under the following circum-
tion shall be used when: stances:

(a) Process average not established. The (a) Small lots. When lots consist of less
process average has not been than 1,000 tubes, special inspec-
established in accordance with tion may be used.
20.1.5.1 of this appendix. (b) Mixed lots. When lots cannot be

(b) Process average more than AQL. considered to be homogenous due
The process average as determined to the inability to meet the re-
by the provisions of 20.1.5.1 of quirement of 20.1.1 of this appen-
this appendix is more than 20 per- dix, special inspection shall be
cent defective. used.

TABLE XXXIII. Reduced-inspection sampling plan.
Second
First sample sample Cumulative sample
Process
Acceptance Rejection Acceptance Rejection
average si Size Size o .
Pt b s (na) (ne) " (ee) i
M Percent ———
bl 005,00 4 e ° 16 20 7 8
5.01 to 15.00 12 8 20 82 11 12
15.01 to 20.00. 20 2 11 20 40 13 14
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TABLE XXXIV. Special-inspection sampling plan.

Second
Lot First sample sample Cumulative sample
:il?) Size A AL““ Rej :‘ Size Size Acceptance Rejection
(m1) (e1) () (n2) (ne) (ce) (re)
160309 | 4 0 i 8 12 4 5
400t0 599 8 1 7 12 20 7 8
600to 799 - 12 1 8 20 32 11 12
800t0999. 20 2 11 20 40 13 14

20.1.4.1 Small lots. The special-inspection
procedure for small lots may be used for small
lots in place of the normal- or reduced-
inspection procedure specified in 20.1.2 and
20.1.3, respectively, of this appendix. The in-
spection of small lots may be performed in
accordance with the provisions of table
XXXIV.

20.1.4.2 Mixed lots. The inspection of mixed
lots shall be performed in accordance with
the special-inspection sampling plan in table
XXXIV.

20.1.5 Process average.

20.1.5.1 E'stablishment of process average.
A total of 192 tubes taken from a minimum
of 4 lots shall be used to compute the process
average. In this computation, not more than
48 tubes shall be considered from any one
lot. The process average shall be recomputed
after each lot has been inspected in order to
determine the applicability of reduced or nor-
mal inspection to the succeeding lot. Only
initial-sample results shall be used in com-
puting the process average. The process aver-
age shall be recomputed through the use of
the initial-sample results of the requisite num-
ber of preceding lots to have a total sample
of at least 192 tubes.

20.1.5.2 Reestablishment of process average.
Upon the rejection of a lot while using normal
or reduced inspection, it shall be necessary
to reestablish the process average before pro-
ceeding to the use of reduced inspection. The
reestablishment shall be accomplished by in-
specting the next four lots in accordance with
table XXXII. The new process average shall
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be based upon the data obtained on 192 tubes,
samples being obtained by selecting 48 tubes
from each of 4 lots.

20.1.5.3 Lack of knowledge of process aver-
age. When insufficient data are available for
the establishment of the process average as
specified in 20.1.5.1 of this appendix, normal
or special inspection shall be used as specified
in 20.1.2 and 20.1.4, respectively, of this ap-
pendix. ‘

20.2 Reliable receiving tubes.

20.2.1 Applicability. The sampling proce-
dures outlined in 20.2.2 to 20.2.7.1.3, inclusive,
of this appendix shall be used in the accept-
ance inspection of reliable receiving tubes.

20.2.2 Reliable tubes. For the purpose of
this appendix, reliable tubes shall be those
tubes so specified. (See 8.9.)

YeF-15¢

20.2.3 Lot. A 1ot shall be as specified i
Standard —MII-STD=105, and shall consis
of tubes of one type manufactured during the
period of not longer than 1 week. Lots con-
sisting of less than 301 tubes shall be consid-
ered as consisting of 301 tubes for sampling
purposes.

20.2.4 Acceptance sampling procedure by
variables.

20.2.4.1 Applicability. When a variables
sampling procedure is specified (see 3.9),
either the procedure of method A, using the
mean and average range, or the procedure of
method B, using the median and quasirange,
shall be used.



20.2.4.2 Test for lot-average acceptance.

20.2.4.2.1 Method A (using the mean).

(a) Select a 35-tube sample at random
from the lot. Number these tubes
consecutively.

(b) Determine the average value of the
specified characteristic (see 3.9)
of the 35-tube sample. If this value
is on or above the LAL and on or
below the UAL, accept for lot
average.

(c) Numerical limits specified (see 3.9)
are determined in part by the sam-
ple size.

20.2.4.2.2 Method B (using the median).

(a) Select a 35-tube sample at random
from the lot. Test for the electri-
cal characteristic for which vari-
ables acceptance limits are speci-
fied. (See 3.9.)

(b) Arrange the 35 measurements in
order of magnitude. Find the value
of the 18th measurement on the
sample so arranged. This is the

median (X) of the sample of 35.

If the X is on or above the LAL
and on or below the UAL, accept
for lot average.

20.2.4.3 Test for lot-dispersion acceptance.

20.2.4.3.1 Method A (using the average
range).

(a) Divide the 35-tube sample into 7
groups of 5 tubes each. Determine
the range, R, of each group for
the measured characteristic speci-
fied. (See 3.9.)

(b) Compute the R which is the average
of the R values. If R is equal to
or less than the ALD, accept for
lot dispersion.

(¢) Numerical limits specified (see 3.9)
are determined in part by the sam-
ple size.
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20.2.4.3.2 Method B (using the quasirange).

(a) Arrange the 35 measurements in
order of magnitude. Find the dif-
ference between the 3rd and 33rd
measurements on the sample so
arranged. This is the quasirange
(QR;) of the sample of 35.

(b) Multiply this quasirange by 0.80. If
QR; multiplied by 0.80 is equal
to or less than the ALD, accept
the characteristic for lot disper-
sion.

20.2.4.4 Procedure for resubmitted lots. Be-
fore resubmission to the acceptance sampling
test by variables, a nonconforming lot shall be
reworked or retested 100 percent, or both, by
the manufacturer. If the nonconforming test
item is of such nature that 100-percent re-
testing without rework is sufficient, the lot
may be resubmitted to test by variables for
the nonconforming test item only. If the non-
conforming test item is of such nature as to
require rework and retest, all the lot shall be
reinspected for all characteristics which are
specified for variables testing. (See 3.9.)

NOTE: If the product is considerably off-
center, it may be necessary to test to
limits tighter than the specified mini-
mum or maximum (see 3.9) in order
to move the average (or median) with-
in the limits for acceptance.

20.2.5 Life-test sampling procedure.

20.2.5.1 Stability life test.

(a) Life-test samples shall be selected
from the lot at random in such a
manner as to be representative of
the lot. If such selection results
in a sample -containing tubes
which are outside the specified in-
itial limits for the specified life-
test-end-point characteristics, such
tubes shall be replaced by random-
ly selected acceptable tubes. (See
3.9.)

(b) Serially mark all tubes of the sample.
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(c) Record the specified characteristic
measurements on the entire sam-
ple after a maximum operation of
15 minutes under specified voltage
and current conditions. (See 8.9.)

(d) Operate at specified test conditions
for 1 hour 4 30 minutes. The lif
—0
test shall be conducted as specified
in 4.11 and 4.11.5, except that/the
following shall be substituted for
4.11.1(b) : The mean electrode po-
tentials, except heater or filiment,
may be established at valueg differ-
ing by not more than 5/percent
from the specified values/provided
the same average electvode dissi-

including heater or
age, shall be as
cable.

(e) Record the specified characteristic
measurements the end of this
test period. The specified charac-
teristic measfirements shall be
taken immedjately following the
test, or the/tubes shall be pre-
heated for 15 minutes under spe-
cified test vpltage and current con-
ditions, anfl the characteristic im-
mediately/ measured. (See 38.9.)
The 15-thinute preheat shall be
considergd as part of the test time.

S2o fritl- 5" pp 3735

tube having a change in the speci-
fied /characteristic greater than
that/specified. (See 3.9.)

(2) A regubmitted lot shall be subjected
all measurements-acceptance
sts except mechanical inspection,
vibration, and low-pressure-volt-

! age-breakdown tests.

20.2.5.2 Survival-rate life test. The proce-
dure for assuring the maintenance of a desir-
able quality level in terms of early life survival

14

(f) A defective shall be defined as a

consists of a series of normal-, reduced-, and
tightened-inspection sampling plans for use
at 100 hours. The sample size is dependent on
lot size, and the transfer between normal, re-
duced, and tightened inspection is dependent
upon quality history.

20.2.5.2.1 Selection of inspection procedure.

(a) Normal inspection. Normal inspec-
tion shall be used initially and
shall be continued until the con-
ditions for reduced or tightened
inspection are satisfied.

(b) Reduced inspection. Reduced inspec-
tion may be used if the conditions
for reduced inspection specified in

EF-01 Standard-MIL-STD-105 are met,

faving3jor if no lot in the last 10 lots in-
spected shall have been declared
nonconforming for survival-rate-
life-test qualities. A tube type that
has qualified for reduced inspec-
tion shall revert to normal inspec-
tion under either of the following
conditions :

1. If a lot is indicated to be non-
conforming by the reduced-
inspection plan.

2. If the percent defective, as
computed from the defects
found from the total first
samples of the last 10 lots,
is greater than the specified
AQL.

The conditions for requalification

for reduced inspection shall be the

same as for initial qualification for
reduced inspection.

(¢) Tightened inspection. Tightened in-
spection shall be used when speci-
fied in Standard—MIII=STD-=105

BEF-3i or when 2 or more lots in the last

fu.g_msij 10 lots inspected are declared non-
conforming for survival-rate-life-
test qualities. Tightened inspection
shall be used to reevaluate the
quality of any lot previously de-
clared nonconforming. Normal in-
spection may replace tightened in-



spection in accordance with the

provisions of Standard-MH—STD-
UK. 30 195, ber-13

20.2.5.2.2 Selection of sampling plans. The
requisite rates of failure (AQL) shall be
designated as the specified acceptance-inspec-
tion conditions. (See 3.9.)

(a) Normal-inspection sampling plan.
This sampling plan shall be select-
{wk-hnisdjed by using inspection level II of
DEF-13i StandardMIE=STD=105 to deter-
mine the sample-size code letter.
The use of single sampling or
double sampling determines the
actual sampling plan. When ob-
taining sample-size code letters,
any lot containing between 301
and 800 tubes shall be considered
to consist of 800 tubes, and any
lot containing more than 8,000
tubes shall be considered to con-
sist of 8,001 tubes.

(b) Reduced-inspection sampling plan.
This sampling plan shall be se-
lected by using inspection level 11

of 231 of-Standard MHE=STD-105 to de-

[&-k-Amllfzrf) termine the sample-size code let-
ter and the actual sampling plan.
If the indicated sample is less than
22 tubes, the actual sampling plan
shall be that called for by use of
the specified AQL (see 3.9) and
sample-size code letter “K”. This
will provide a sample size of at
least 22 tubes except for an AQL
of 0.15 percent. In this particular
case, sample-size code letter “L”
shall be used. When obtaining
sample-size code letters, any lot
containing between 301 and 800
tubes shall be considered to consist
of 800 tubes, and any lot contain-
ing more than 8,000 tubes shall be
considered to consist of 8,001
tubes.

(¢) Tightened-inspection sampling plan.
This sampling plan shall be se-
lected by using inspection level II

MIL-E-1D
s DEF13(
UKl 30 of Stondard-MIL-STD-105 to de-

termine the sample-size code let-
ter. The use of tightened sampling,
single sampling, or double sam-
pling determines the actual sam-
pling plan. When obtaining sam-
ple-size code letters, any lot con-
taining between 301 and 800 tubes
shall be considered to consist of
800 tubes, and any lot containing
more than 8,000 tubes shall be
considered to consist of 8,001
tubes.

20.2.5.2.3 Survival - rate - life - test sample.
The survival-rate-life-test sample shall be se-
lected from the lot at random in such a manner
as to be representative of the lot. If such
selection results in a sample containing one or
more tubes which are defective as specified in
4.7.5, such tubes shall be replaced by ran-
domly selected good tubes.

20.2.5.2.4 Inspection procedures.

(a) Select sample in accordance with
20.2.5.1(a) of this appendix.

(b) Test tubes at 100 hours as specified
in 4.7.5. When any tap-short indi-
cation is obtained, the test shall
be repeated. When any short indi-
cation is again obtained, the tube
shall be rejected as inoperable.

(¢) Determine the number of defectives
at the 100-hour period.

(d) If more than the allowable number
of defectives occur, declare the lot
nonconforming.

(e) A resubmitted lot shall be subjected
to all measurements-acceptance
tests except mechanical inspection,
capacitance, vibration, and low-
pressure-voltage-breakdown tests.

20.2.5.2.5 Equivalent conditions. For sur-
vival-rate life test, the equivalent stability-
life-test conditions shall be interpreted as hav-
ing the same heater voltage (Ef) and heater-
cathode voltage (Ehk) as the stability life
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test; and the same interruptions as the inter-
mittent life test specified in 4.11.5. The elec-
trode voltages shall be such that the element
dissipations are not less than 80 percent nor
more than 100 percent of stability-life-test
plate dissipation. These voltages shall be main-
tained within the limits of 50 percent mini-
mum and 200 percent maximum.

20.2.5.3 Intermittent life test.

VL Rt
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(a) The first 20 tubes of the stability-
life-test sample which meet the
measurements-acceptance-test lim-
its for those characteristics speci-
fied as intermittent-life-test and
points shall be used for the inter-
mittent-life-test sample. (See 3.9.)
In the event that a second stabil-
ity-life-test sample is used, the first
20 tubes from that sample which
meet these limits shall be used.

(b) In the event of failure of the first
sample on intermittent life test,
select a completely new sample

(DEF3 (Standard—MIL—STD-105, sam-
-ple-size code letter I) and stabilize
it in accordance with the condi-
tions of the stability life test. Then
select from it the first 40 tubes
which meet the measurements-ac-
ceptance-test limits for those char-
acteristics specified as intermit-

tent-life-test end points. (See 3.9.)

Subject these 40 tubes to the inter-

mittent life tests. Acceptance shall

then be based on combined results
from the first and second samples.

(c) As an alternate method, the manu-
facturer may select his life-test
samples as specified in 20.2.5.1(a)
of this appendix.

(d) Regular life test.

1. Regular life test shall be con-
ducted for 1,000 hours.

2. Regular - life - test acceptance
shall be on the basis of the
specified 500- and 1,000-
hour-life-test-end-point lim-
its. (See 3.9.)

3. Regular life test shall be in
effect initially and shall con-
tinue in effect until the eli-
gibility criteria for the re-
duced-hours life test have
been met.

(e) Reduced-hours life test.

1. Eligibility for reduced-hours
life tests shall be as follows:
No lot failure due to the
regular 1,000-hour life test
has occurred in the preced-
ing 3 consecutive lots.

2. Reduced-hours life test shall
be conducted for 500 hours
and acceptance shall be
based on the 500-hour-life-
test-end-point limits. Two
500-hour-life-test lot failures
occurring in the last 3 con-
secutive lots shall result in
loss of eligibility for re-
duced-hours life testing.

3. The life-test sample from the
first lot accepted each month
shall continue on life test for
an additional 500 hours
(1,000 hours total life-test
time). Failure of this sam-
ple to meet the 1,000-hour-
life - test - end - point limits
shall result in loss of eligibil-
ity for reduced-hours testing.

(f) The life-test sample shall be read at
the following times:
0 hours
500 - 48 hours
—24
1,000 4 48 hours (when in force)
—24
Additional reading periods may be
used at the discretion of the tube
manufacturer.

(g) Acceptance criteria. The lot shall be
considered satisfactory for accept-
ance if : The specified allowable de-
fects are not exceeded and the
change of the average of any char-
acteristic in the life-test sample



specified for life-test control of
averages is not exceeded. (See
3.9.) The average percentage
change shall be obtained from the
determination of the individual
changes for each tube in the life-
test sample from the zero-hour
value for the specified character-
istic or characteristies. (See 8.9.)
For purposes of computation of
this average percentage change,
the absolute values of the indivi-
dual changes for each tube in the
life-test sample shall be used. Any
tube found inoperable during life
testing shall not be considered in
the calculation of this average.

(h) A resubmitted lot shall be subjected
to all measurements-acceptance
tests except mechanical inspection,
vibration, and low-pressure-volt-
tage-breakdown tests.

(i) Not more than one accidental break-
age shall be allowed in the life-
test sample. In the event that one
life-test tube is accidentally bro-
ken, acceptability of the life-test
sample shall be based upon the re-
maining tubes in the sample pro-
vided the broken tube was not
known to be a defective.

20.2.6 Acceptance-inspection procedure for
miniature-tube-base-strain test.

20.2.6.1 Sampling procedure. The sample
shall consist of 30 tubes taken at random from
the production of each sealing-and-exhaust
unit. This sample size, n=380, shall be used
for both tightened and normal inspection. For
normal inspection, the sample shall be taken
twice during each regular work shift. For
tightened inspection, the sample shall be taken
every hour. In either case, the first sample
shall be taken at the start of each work shift.
Tightened inspection shall be in effect initi-
ally and shall continue in effect until the ecri-
teria for normal inspection have been met.

MIL-E~1D

20.2.6.2 Qualification for normal inspection.
A unit shall qualify for normal inspection
only when all of the following requirements
have been met:

(a) There has been no change of tube
type on the unit during the testing
of the last five samples required
for qualifying.

(b) Not more than a total of eight de-
fects has been found in the last
five samples.

(c) No rejection has occurred in the last
five samples.

20.2.6.3 Acceptance and rejection criteria.
The production lot represented by the sample
shall be:

(a) Accepted if not more than three de-
fectives for “A”, “B”, or “C” de-
fects, respectively (see 4.9.6.1), or
if not more than a total of four
defectives, are found in the
sample.

(b) Rejected if four or more defectives
for “A”, “B”, or “C” defects, re-
spectively, or if a total of five or
more defectives, are found in the
sample.

20.2.6.4 Records. A record of all defectives
shall be maintained for each sealing-and-ex-
haust unit. This record shall show the exhaust-
unit number, the date and time of sample, the
number of defectives in each group, the total
defectives, and the rejections occurring in the
last five samples.

20.2.6.5 Action to be taken on rejected lots.
If a lot is rejected on this test, all production
from this exhaust unit during the period be-
tween the present and previous samples shall
be 100 percent strain-tested for that class of
defect which caused rejection.

NOTE: The results of the retest shall be
submitted to quality control, and these
data shall be used as a basis for accept-
ance of the rejected lot. These results
shall not be used in the cumulative
record.
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TABLE XXXV. Tightened-inspection sampling plan.

Sample size Acceptance number
Lot size
(N) First Second Cumulative In first In cumulative
sample sample sample sample sample
(m) (n2) (ni1+n3) (Ac1) (Aad)
Less than 801 . . 25 50 75 0 1
801 to 3,200 650 100 150 0 2
3,201 and over.______________ 50 100 150 0 2

20.2.7 Acceptance-inspection procedure for
heater-cycling life test.

20.2.7.1 Sampling procedure. Sampling
plans are provided for tightened, normal, and
reduced inspection. The conditions under
which tightened-, normal-, or reduced-inspec-
tion sampling plans are to be used are speci-
fied in 20.2.7.1.1, 20.2.7.1.2, and 20.2.7.1.3, re-
spectively, of this appendix. A lot-by-lot and
summary record shall be kept to show the
results of the acceptance inspection for the
last 10 successive lots in order that the moving
average percentage of defective tubes may be
determined. This percentage of defective tubes,
computed from the results of the first samples
for the last 10 successive lots, and rounded off
to the nearest 0.1 percent, is defined as the
process average.

20.2.7.1.1 Tightened inspection. Tightened
inspection is a double-sampling procedure con-
ducted according to table XXXV, Tightened
inspection shall be in effect initially and shall
continue until the eligibility criteria for nor-
mal inspection or reduced inspection have been
met.

20.2.7.1.2 Normal inspection. Normal in-
spection shall be conducted according to the

double-sampling procedure outlined in table

XXXVI. Eligibility for normal inspection is:

The process average is greater than 0.7 per-

cent but does not exceed 1.9 percent. Loss of

eligibility : When the ‘process average exceeds

1.9 percent, normal inspection shall be discon-
. tinued and tightened inspection resumed.

20.2.7.1.3 Reduced inspection. Reduced in-
spection shall be conducted according to the
double-sampling procedure outlined in table
XXXVIL. Eligibility for reduced inspection is:
The process average is 0.7 percent or less.
Loss of eligibility: (a) Reduced inspection
shall be discontinued and normal inspection
resumed when the process average is greater
than 0.7 percent but does not exceed 1.9 per-
cent, and at the same time no lot has been
rejected; (b) reduced inspection shall be dis-
continued and stricter inspection used for sub-
sequent lots whenever a lot is rejected, or the
process average is greater than 1.9 percent.

20.3 Acceptance inspection provisions for
klystrons and magnetrons.

20.3.1 Design-test procedure.

20.3.1.1 Lot. The lot size for regular sam-
pling inspection shall normally be 1 week’s

TABLE XXXVI. Normal-inspection sampling plan.

Sample Size Acceptance number
Lot size
(N) | First Second Cumulative In first In cumulative
sample sample sample sample sample
(1) (na) (n1+ ma) (Acy) (Ac3)
Less than 801 16 30 45 0 1
801 to 3,200 35 70 106 0 2
3,201 and over________ | 50 100 150 1 3
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TABLE XXXVII. Reduced-inspection sampling plan.

Sample Size Acceptance number
Lot size
(N) First Second Cumulative in first In cumulative
sample sample sample sample sample
(m1) (n2) (n1+ns3) (Act) (Acy)
Less than 801 . 15 30 45 0 1
801 to 3,200 15 30 45 0 1
3,201 and over..._.. . - 26 650 75 0 2

production. A lot may be more than 1 week’s
production but not more than 1 month’s pro-
duction if submitted as a single lot.

20.3.1.2 Early-release procedure. Eligibility :
The early-release inspection procedure outlined
below may be used only while reduced in-
spection is in effect on the specific tube type.
When eligibility for reduced inspection has
been established, the following procedures may
be put into effect:

(a) For design-check sampling purposes,
a lot may consist of the monthly
production of the specific tube

type.

(b) While reduced inspection is in effect,
tubes may be released on a current
basis, ie, shipment need not be
withheld pending the test results
of the design sample.

(¢) The samples representing the month-
ly lot may be selected at random

either in weekly subsamples, which
will accumulate to the required
number, or from the production of
any single week during the cor-
responding month, at the option
of the Government.

NOTE: When samples are selected en-
tirely from production of a single week,
a “skip” method of selection shall be
utilized, ie, the choice of ‘“sample”
weeks shall be staggered in such a
manner as to assure a random selection
when considered over a period of sev-
eral months.

(d) The test required for acceptance
shall be started no later than 1 week
after the complete sample has been se-
lected.

In the event that eligibility for reduced in-
spection is lost, the early-release procedure
shall immediately be discontinued and normal-
inspection procedure instituted.
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APPENDIX D
GAGES FOR TUBES

10. SCOPE

10.1 This appendix covers procedures for
gaging tubes. The general information in
this appendix applies to alinement or ring
gages, as applicable.

20. ALIGNMENT GAGES FOR BASE
TERMINAL SPACINGS

20.1 Use. Standard alinement gages shall
be used when specified on individual base
drawings, or for a number of similar base
drawings, to govern the spacing and aline-
ment of base contacts and such other factors
as may be important to interchangeability.
Pin-alinement gages are intended to be used
for attachable bases before assembly on tubes
and for integral-type bases. They may be
used for attachable bases assembled on tubes,
provided all solder is removed from the sides
of the contact pins. When the base is an integ-
ral part of the tube, gaging shall be performed
without any alteration to the leads (such as
removal of tinning).

20.2 Designation. It shall be standard to
identify gages for tube bases, caps, and such
other parts as mate with sockets or connector
attachments, by a designation consisting of,
in the order of appearance in the designation :

(a) A constant letter symbol, “G”, indi-
cating gage.

150

(b) A letter symbol indicating the gen-
eric group to which the accessory
belongs.

(c) A first number symbol indicating the
maximum number of terminals or
contact members possible in the
base for which the gage is de-
signed.

(d) A dash (—).

(e) A second number symbol indicating
the serial order of assignment of
the designation.

EXAMPLE: GB8-1 designates a
gage for generic-
group “B” bases
with eight pin holes,
and is the first seri-
ally assigned gage
for such measure-
ment.

20.3 Design. Standard base-pin alinement
gages shall conform to the drawings on figure
62. The total weight specified on each gage
drawing is the required total weight of gage
and accessory. The procedure indicated on
each drawing refers to the procedures speci-
fied in 20.4 of this appendix.
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FIGURE 62. Standard base-pin-alinement gages.
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.2020x.0005 DIA 4100 £.0005
4 HOLES
y
SEE NOTE 3 -
. Z.saooz..ooos
3750/+.0005
/
3750 +.0005 | < /
/
S /
A’\ ’ /
\;\ ~——2.250/DIA —— =
% |- 1.900+ 00! DIA >
/
YT B
» %
7 ] a0
2330 Z 1,270 +.010 DIA 2 l SEE NOTE 4
| Z;-] CA—~ 3
SEE NOTE 2
\7"/ / .aool L o6o+003
NOTES: Y/ % Y

. ALL DIMENSIONS IN INGHES.
2. MOUNTING METHOD IS OPTIONAL.

3. ECGENTRICITY OF PIN CIRCLE WITH RESPECT TO BARRIER I. D. MUST NOT
EXCEED .0025.

4. PIN' CIRCLE DIAMETER, PIN SPACING, PIN HOLE DIAMETER AND TOLERANCES
APPLY TO SURFACE INDICATED.

5. ‘J"OTAL WEIGHT S5 POUNDS. USE GAGING PROGCEDURE 2.
FIGURE 62. Standard base-pin-alinement gages.~Continued
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4030£.0005 DIA
4 HOLES

GA4-5
PEEWEE 4-PIN

MIL~-E-1D

J‘x,

3077 £.0005

A

TOTAL WGT. 2 LBS.

L.
.2652 +.0005 —1 4
%,
.005 R: ,
\///A
408010008 _F A
DIA )
Y%
W

USE GAGING PROCEDURE 2

GB8-1
OCTAL

—$-,6870+.0005 (=—

wn D
0475 A‘*\f\
000 R: 43

“ ( '/ _I > - D 223
219* oon P 75 Oesto
49300005 DIA . 2629+.0005
3180 s
3185

TOTAL WGT. 2 LBS.
USE GAGING PROCEDURE 2

/ W,
SUPPORT SCREW

CLEARANCE HOLES

4
> e
005 R~z -—Té—i

ol —

N

% SUPPORT SCREW
.+~ CLEARANCE HOLES

N\

4

3—

%

Y,

SECTION ‘A~"A"

TOLERANCE ON CHORD DIMENSIONS BETWEEN PIN HOLES NOT CUMULATIVE

ALL DIMENSIONS IN INCHES.

FIGURE 62. Standard base-pin-alinement gages.—Continued
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GBlI-1
MAGNAL

e — l.06301:.%3§)5-> _.1 .,'4. r-

1030+.0005 DIA D

Il HOLES
0475 R %
o19+002 -
00 R {00t /

180 ,
1a— S
185 D i//// :
‘ 0osR ||
.095+.00 2995+.0005 e
K024
SUPPORT SCREW JE—
CLEARANGE HOLES (i
32-8/1°
TOTAL WGT.~3 LBS.
USE GAGING PROGEDURE 2
GBlI-2
SUBMAGNAL
[=——— 75000005 DIA
olo+002 _, L
~.00l 7~
s SUPPORT SCREW—_. 7
010 R . CLEARANCE HOLES “N ]
32-8/11°
0475 R
095 +00!
380 .005 R
3ig5 DA
2113+.0005

.1030+£.0005 DIA
It HOLES

TOTAL WGT.-3 LBS.
USE GAGING PROCEDURE 2

TOLERANGCES ON CHORD DIMENSIONS BETWEEN PIN HOLES NOT CUMULATIVE.
ALL DIMENSION IN INCHES.

FIGURE 62. Standard base-pin-alinement gages.—Continued
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GBI2-1
DUODECAL
r————l.OGZ’»O +.0005 Dia
. o L e
_ q |
2751 £.0005 ‘
7

SUPPORT SCREW

CLEARANGE HOLES\///A
1030:+.0005 DIA

3947902 12 HOLES Z

TOTAL WGT. -3 LBS.
USE GAGING PROCEDURE 2

GBl4-1
DIHEPTAL
1.7500+.0005 DIA—<
|<—l.400 DIA —>~ |
4661902 D sakini
— SUPPORT SCREW
g CLERRANCES HOLES ¥
7
7 i’f 7
i
/7471
‘FJ) / / ’ ]
AN 7660 -
o) ’ 1 7665 !

005 R
0535 R S

3895 £.0005

OI0 R
J07+.001-

TOTAL WGT.-3 LBS,
USE GAGING PROCEDURE 2

.IOSO:.OOOS DIA
4 HOLES

TOLERANGCES ON CHORD DIMENSIONS BETWEEN PIN HOLES NOT CUMULATIVE.
ALL DIMENSIONS IN INCHES.

FIGURE 62. Standard base-pin-alinement gages—Continued
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GD8-1
LOCKING—IN
201+
N .065 - 00!
£ N
I : ~L ’ R, )
+002 R 'S ,‘I. 3 A “ 065-.00!
188 =001 [ “"“ )

1.250 DIA ——— >
1000005 DIA
r d—ﬁ—i—zn +002 DIA
.||4:.00| | \! ! - l,\ '
1 230 \ 9§ \\\ L 040 mn t
500 MIN %§ ' /\
//g U //,\ 750
= KEYWAY
s
.'*ii ] - i - | / | %_— -- -— -?“
) ( AN N j 8
' A | | J

NOTES: SECTION "A"-"A"
I. ALL DIMENSIONS IN INCHES.

DIMENSIONS, MOUNTING METHOD, ETC. BELOW PLANE “B=B" ARE OPTIONAL.

SIZE AND SPACING, APPLY TO UPPER SURFACE.
USE GAGING PROGEDURE |I.

FIGURE 62. Standard base-pin-alinement gages.—Continued

2.
3. DIMENSIONS AND TOLERANGCES FOR PIN HOLE CIRCLE AND PIN HOLE
q.
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GE7-1
MINIATURE BUTTON 7-PIN

- > .750+.005 DIA
BARRIER CIRCLE

NN

0520 £.0005 DIA
8 HOLES EQUALLY

SPACED
w }% ;_Jr37so+.ooos DIA
L{ H T cechmarste
45° / ?
120°
TS~—1435+.0005 TOLERANGES ARE
NOT GUMULATIVE
M
1
/ 750 MIN
% ZON%II?CFL EARRIER
SEE NOTE 4 o0sh /
>xi 'M\f)l( \% l
1
“g" /r/ \ . \/ "g"
8" See NOTE 2 %§ | ! \%é B

=<+—1.000% 0I5 DIA —>
NOTES: SECTION "A-A"
ALL DIMENSIONS IN INCHES.

DIMENSIONS, MOUNTING METHOD, MOUNTING FLANGE, ETC. BELOW PLANE
"8““B"ARE OPTIONAL.

ECCENTRICITY OF PIN CIRCLE WITH RESPECT TO BARRIER CIRCLE MUST
NOT EXCEED .0025 .

PIN CIRCLE DIAMETER, PIN SPACING AND PIN HOLE DIAMETER DIMENSIONS
AND TOLERANGES APPLY TO UPPER SURFACE.

USE GAGING PROCEDURE |,

I

FIGURE 62. Standard base-pin-alinement gages.—Continued
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GE8 —|
SUBMINIATURE

0240 1.0005 DIA
9 HOLES EQUALLY
SPACED (HOLES MAY
BE MACHINED SQUARE.)

.08C4 +.0005
TOLERANCES NOT
CUMULATIVE

Y

.2350 + 0005 DIA
PIN CIRCLE
SEE NOTE 3

A

llAll

4000 +.0005 DIA << -
BARRIER CIRCLE

J

T

.500 MIN
ZONE OF BARRIER
CIRCLE

l

SEE NOTE 4-—-\

.005 R. MAX
\

Ny [
SEE NOTE 2 7/3?\\%& \ z'g%
OO '\\\ :

I. ALL DIMENSIONS IN INCHES.
2. MOUNTING METHOD IS OPTIONAL.

3. ECCENTRICITY OF PIN CIRCLE WITH RESPECT TO BARRIER I.D. MUST
NOT EXCEED .0025 .

4. PIN CIRCLE DIAMETER, PIN SPACING, PIN HOLE DIAMETER AND TOLERANCES
APPLY TO UPPER SURFACE.

5. USE GAGING PROCEDURE |.
FIGURE 62. Standard base-pin-alinement gages.—Ctmtinuéd

158



MIL~-E-1D

GES—I
MINIATURE BUTTON 9 -—PIN

875+.005 DIA —]
BARRIER CIRCLE \({ |200\
SN\
gosososonse [ OSSNV | o X
EQUALLY \ | ! SEE NOTE 3
SPACED A /@Z Féz 3/ i
| <1446 +.0005 TOLERANGES NOT
CUMULATIVE
| \
N\
\ 750 MIN
\ ZONE OF BARRIER
\ CIRCLE
SEE NOTE 4 005 R. MAX \
N / ! / ; 1% §§ l
\ 7 ! ' Y, N L
y §7///A i//'/%i %% : Y
N T
N | AN
SEE NOTE 2/ &%/ ! %/§
~—— 1125 +.05 DIA——3>=

NOTES:

I. ALL DIMENSIONS IN INCHES.

2. DIMENSIONS, MOUNTING METHOD, MOUNTING FLANGE, ETC., BELOW
PLANE "B™'B" ARE OPTIONAL .

3. ECCENTRICITY OF PIN CIRCLE WITH RESPECT TO BARRIER CIRCLE MUST
NOT EXCEED .0025.

4. PIN CIRCLE DIAMETER, PIN SPACING AND PIN HOLE DIAMETER DIMENSIONS
AND TOLERANCES APPLY TO UPPER SURFACE .

5. USE GAGING PROCEDURE | .

FIGURE 62. Standard base-pin-alinement gages.—Continued
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L .
o —
-
FLAT HEAD _
MACHINE SCREW
T ACCESSORY /I '\
. - —yd t " | . S A N\ oL
1 WEIGHT NI W L
N :
L3 ouz
] ) (o]].1
DRILL OUT AND FILL WITH
LEAD TO CORRECT WEIGHT
3 - FLAT HEAD
MACHINE SCREWS
7 ]
21 1| GAGE

YOKE

|—<— AS REQUIRED —b—l

ALL DIMENSIONS IN INCHES.

- =
—~—gi- 4
=

ol

FIGURE 63. Typical accessory weight for base-pin-alinement gages.
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GE7—3
INLINE— LEAD SUBMINIATURE
- -g. -
SEE NOTE 4
— \’-‘\ —

225 MIN )
187
| {

0260+.0005—» |et— P —t—— (0220 -~ 0005
7 SPACES 6 TEETH

. 33

SIS

125 +.005

NOTES:

EalE

ALL DIMENSIONS IN INCHES.
ALL SURFACES OF TEETH RELIEVED WITH .005-0I0 RADIUS.
MOUNTING ON STRAIGHT EXTENSION BLOCK OR 90° BLOCK OPTIONAL.

A SINGLE APPROPRIATE SLOT MAY BE ENLARGED TO A LEAD LENGTH
NOT OVER .050 TO PROVIDE CLEARANGE FOR A SHIELD GROUND-LEAD.

GAGING PROCEDURE: WITH TUBE HELD WITH ITS AXIS AT RIGHT ANGLES
TO FACE PLANE OF TEETH AND THE PLANE OF THE LEADS TRANSVERSE
TO TEETH THE LEADS SHALL PRESS INTO SLOTS AND SOME PORTION

OF BASE SURFACE SHALL BOTTOM AGAINST GAGE WHEN A FORCE NOT
EXCEEDING TWENTY OUNCES IS APPLIED.

THIS GAGE IS TO CHECK THE LEAD SPACING ON A SAMPLING BASIS.

IT IS NOT TO BE USED FOR 100 PERCENT GAGING AS IT MAY DAMAGE
THE TINNED SURFACES.

FIGURE 64. Lead-spacing gage for inline-lead subminiature tubes.
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20.4 Standard procedures.

20.4.1 Gaging procedure 1. The entire length
of the pins shall, without undue force, pass in-
to and disengage from the specified gage.

20.4.2 Gaging procedure 2. The gage shall
be attached to such an accessory weight as
will give the total weight specified on the
gage drawing. The entire length of the pins
shall pass into the gage and, on withdrawal,
shall become disengaged without lifting the
total weight of assembled gage and accessory
weight. A typical accessory weight is shown
on figure 63. :

30. RING GAGES FOR BASE AND
SLEEVE DIAMETERS

30.1 Standard ring gages for checking
maximum and minimum base and sleeve di-
ameters shall have:

(a) A hole.diameter tolerance of 00000

inch for maximum base and sleeve
diameters.

(b) A tolerance of 00000 inch for

minimum base and sleeve dia-
meters.

(¢) A minimum thickness of 34 inch.

Standard ring gages for checking bases with
bayonet pins shall have a suitable clearance
slot for the bayonet pin.

A
71

7 )

B
L -
>/ _.037-.038
/ LEAD SLOT
pa /4
Z W
s o
SLIDER  go1T0OM PLATE
Dimensions
Outline A Gage I;nlnor Gage énajor
+.001 +.001 +.001
Inches Inch Inch
8-8 1.500 .285 385
8-9 1.250 .285 .385
8-10. 1.500 285 400
8-11 1.250 285 400

Standard procedure for gaging T2x8 outline
dimensions : The tube shall fit in the gage with-

out undue force. The bulb shall lie completely
within the enclosure as determined with slider.

FIGURE 65. T2x8 outline gage.
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APPENDIX E

INSPECTION PROCEDURES FOR ELECTRICAL TESTS
ON HYDROGEN THYRATRONS

10. SCOPE

10.1 This appendix covers the fundamental
processes involved in the performance of elec-
trical tests on hydrogen thyratrons.

10.2 This appendix is intended to serve as a
supplement to the tube specification sheets and
does not relieve the inspector of any testing
responsibilities designated thereon. The in-
formation herein is presented to familiarize
the inspector with those test conditions most
difficult to evaluate.

20. ELECTRICAL TESTING OF HYDRO-
GEN THYRATRONS

20.1 Test equipment. The synchroscope and
the test set proper, consisting of the filament,
reservoir (for tubes with reservoirs), and
grid and anode circuits, constitute the inspec-
tor’s tools for the electrical testing of hydro-
gen thyratrons. An inspector shall ascertain
that all static-type meters are accurately cali-
brated. In addition, he .shall assure himself
by a periodic check that all the grid and plate
pulse characteristics of the tubes are as speci-
fied. (See 3.9.) Since many of the test condi-
tions and test results must be measured with
the synchroscope, it is essential that the in-
spector be familiar with the calibration and
use of this instrument. The following is the
basic scheme for calibrating the axes of the
synchroscope:

(a) Vertical-axis calibration, The unit of
vertical deflection is the de volt.
The vertical-deflection scale is cali-
brated with a standard 14-percent
dc voltmeter. Associated calibra-
tion charts or meters should be
periodically recalibrated.

(b) Horizontal-axis (sweep) calibration.
The unit of horizontal deflection is

the microsecond. The horizontal
sweep calibration is obtained with
a standard, triggered, shock-ex-
cited oscillator. The standard
sweep calibrator is calibrated as
follows: A stable CW oscillator
is calibrated against a crystal-con-
trolled frequency standard, using
standard calibration procedures.
The output of the CW oscillator is
then coupled to an LC circuit
which is tuned to resonance at the
desired frequency. The output of
the shock-excited oscillator is then
tuned to the resonant LC circuit.

20.2 Grid pulse charaeteristics. Grid pulse
characteristics are properties of the output
pulse of the trigger circuit, measured at the
grid-input point of the tube with the grid
disconnected. The scope input is secured from
a capacitance or compensated resistance volt-
age divider tap, and this voltage is connected
to the vertical plates through a matching co-
axial cable. The voltage ratio of dividers plus
associated cables should be checked either
against a direct measurement on a synchro-
scope or an -electrostatic peak-reading volt-
meter. The test circuit shall be arranged to
compensate for the removal of measuring
equipment when the tube is operated. The grid
pulse characteristics shall be measured as fol-
lows:

egy : Measured with an electrostatic peak-
reading voltmeter (a peak-reading
dc voltmeter calibrated for the op-
erating repetition rate may be sub-
stituted) or by examining the
scope presentation as shown on
figure 66.

tr: Measured by examining the scope
presentation as shown on figure
66.
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70.7% POINT

26 % POINT

SMOQTH PEAK (I00%)

FIGURE 66.

tp: Measured by examining the scope
presentation as shown on figure
66.

20.3 Trigger-source impedance. The im-
pedance of trigger sources employing a line-
type modulator (gas tube circuit) shall be
measured by the short-circuit current method
or the matching-resistor method. The imped-
ance of trigger sources employing a high
vacuum tube, cathode follower (or similar cir-
cuit) shall be measured by the short-circuit
current method only.

20.3.1 Short-circuit current method. The

Grid pulse.

equivalent trigger circuit shown on figure 67
shall be used.

The voltage from B to C (eBC) shall be
measured with the switches open. Switch
SW1 shall then be closed and the voltage
from A to C (eAC) shall be measured. The
short-circuit current (is) shall then be deter-
mined from:

eAC
Zext

The trigger-source impedance (Zg) is then:
eBC eBC

Zg‘g . b

is eAC

is =

Zext

Zin = INTERNAL

sSw2
Zin A Zext B
TUT
@ SwWi
© s /
C

IMPEDANCE OF TRIGGER CIRCUIT

Zext = EXTERNAL RESISTANCE ADDED SO THAT Zin +
Zext = DESIRED SOURCE IMPEDANCE (Zg)

RS
Sw

SWITCH

THYRATRON GRID RETURN RESISTOR

FIGURE 67. Trigger circuit.
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20.3.2 Matching-resistor method. The equi-
valent trigger circuit shown on figure 67 shall
be used. The open-circuit voltage from B to C
(eBC) shall be measured. A noninductive re-
gistor shall be inserted between B and C, and
the value of resistance shall be adjusted until
the voltage across the resistance is equal to
one-half the open-circuit voltage. The trigger-
source impedance is then equal to the value
of the resistance inserted.

20.4 Plate (current) pulse characteristics.
With the exception of epy, the plate pulse
characteristics shall be measured by examin-
ing the scope presentation of the voltage across
a cathode current viewing resistor. The plate
pulse characteristics shall be measured as fol-
lows:

epy: Measured with an electrostatic
peak-reading voltmeter (a peak-
reading de voltmeter calibrated
for the operating repetition rate
may be substituted). The dec
plate voltmeter reading for each
epy level specified (see 8.9)
shall be noted for subsequent
use. epy versus Ebb settings
shall be rechecked after each
change of any plate circuit com-
ponent.

ib:  Measured by examining the scope
presentation as shown on figure
68.

707% POINT

26% POINT dik=.447 ib

tr

Lttt —

MIL~E-1D
dik : Thi .
a9t is value is defined as the rate of
rise of the current pulse. It is
the ratio of the current change
between the 26-percent and 70.7-
percent points of the leading
edge to the rise time for that
portion of the pulse. It shall be
computed from measurements
taken from the scope presenta-
tion as shown on figure 68.

tp:  Measured by examining the scope
presentation as shown on figure
68.

20.4.1 Resonant prr. Resonant prr is essen-
tially a function of the charging-choke in-
ductance and the pulse-forming network ca-
pacitance. It shall be measured by examining
the charging-current waveforms on an oscil-
loscope with a reasonably good amplifier. The
waveforms are developed by examining the
voltage across a noninductive resistor inserted
in series between the normally connected power
supply return and the ground with several
cycles of the half-sine waves presented. By
varying the pulse recurrence rate (adjusting
the audio-oscillator frequency) the resonant
pulse recurrence rate is determined as the
repetition frequency at which the falling edge
of one charging cycle and the leading edge of
the next charging cycle just meet, forming a
sharp cusp. The conditions of the charging
circuit for pulse recurrence rates less than,

SMOOTH PEAK (100%)
I

VOLTASE
ib = DEFLECTION (V)

VIEWING
RESISTANCE (ohms)

S

l
|
I
I
"]

FIGURE 68. Plate current pulse.
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AAAIAAATARR

PULSE REPETITION

RATE LESS THAN

RESONANCE REPET-
ITION RATE

PULSE REPETITION

RATE EQUAL TO

RESONANCE REPET-
ITION RATE

PULSE REPETITION
RATE GREATER THAN
RESONANCE REPET-

ITION RATE

FIGURE 69. Pulse-recurrence rates.

equal to, and greater than, the resonant pulse
recurrence rate are shown on figure 69.

20.5 Procedures for electrical (group B)
production tests.

20.5.1 Cathode-heater current (see 4.10.8).
On tubes with reservoirs this test shall be

performed with the reservoir voltage set at
the base value.

20.5.2 Reservoir - heater current (see
4.10.8). This test shall be performed with
the cathode-heater voltage set at the specified
value. (See 3.9.)

20.5.3 Instantaneous start. This shall be
the first operational test after the 96-hour

holding period. The procedure for the test
shall be as follows:

(a) Turn on the cathode-heater voltage
(and reservoir voltage when ap-
plicable) and allow the specified
warmup period. (See 3.9.)

(b) Set up the driver and plate circuits
for operation under the specified
conditions. (See 3.9.) The rate of
rise of the peak forward anode
voltage shall be checked periodi-
cally.

(¢) Adjust the anode supply voltage con-

' trol to the open-circuit setting re-
quired for the specified epy. (See
3.9.)

(d) Turn on the trigger high voltage and
apply the specified trigger voltage
to the grid of the tube. (See 3.9.)
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(e) Snap-start the tube by pushbutton
application of the anode voltage
determined in step ¢ above. The
tube shall start and operate satis-
factorily within the specified num-
ber of attempts. (See 3.9.)

20.5.4 Operation 1. The procedure for this
test shall be as follows. Items (b), (e), and
(f) are applicable only to tubes with reser-
voirs.

(a) Set up the anode circuit for opera-
tion under the specified conditions.
Adjust the open-circuit trigger
voltage to the maximum limit spe-
cified (or lower, at the option of
the manufacturer). (See 3.9.)

(b) Readjust the reservoir voltage to the
base value minus 5 percent and
allow 5 minutes for the pressure
to stabilize. The base value shall
be within the limits specified for
the reservoir-voltage (1) test.
(See 3.9.)

(¢) Apply the trigger voltage. Start the
plate at the minimum position of
the voltage control and raise the
voltage until the specified epy has
been reached. (See 3.9.)

(d) The tube shall operate as specified
for the specified period. (See 3.9.)

(e) After 15 minutes of operation under
the above conditions, and while
the tube continues in operation,
raise the reservoir voltage to the
base value plus 5 percent.



(f) The tube shall operate as specified
for an additional 10 minutes. At
the end of this 10-minute. period
and with the tube still operating,
the reservoir voltage shall be re-
duced to the base value. The tube
shall then operate as specified for
an additional 5 minutes.

(g) Snap off the plate voltage and per-
form the dc anode voltage test
specified in 20.5.5 of this appendix.

20.5.5 dc anode voltage. The procedure for
this test shall be as follows:

(a) The test shall be performed within
60 seconds after the termination

of the operation 1 test and under.

the same circuit conditions.

(b) Start the plate at the minimum posi-
tion of the voltage control and
raise the voltage until the tube
starts to conduct.

(c) The dc anode voltage at this point
shall not exceed the specified maxi-
mum value (See 3.9.)

20.5.6 Operation 2. When this test is speci-
fied as a production test for tubes without
reservoirs, the tubes shall be tested under
the specified conditions (see 3.9), and in ac-
cordance with the applicable procedures speci-
fied in 20.5.4 of this appendix. Tube types with
reservoirs shall be tested as follows:

(a) Set up the anode circuit for opera-
tion under the specified conditions.
Adjust the open-circuit trigger
voltage to the maximum limit spe-
cified (or lower, at the option of
the manufacturer). (See 3.9.)

(b) Set the reservoir voltage at 5 per-
cent less than the optimum value
for operation 2 as determined by
the manufacturer. The manufac-
turer’s optimum value shall be
within the limits specified in the
reservoir-voltage (2) test. (See
3.9.)
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(¢) After the specified warmup period,
apply the trigger voltage to the
grid of the tube. Start the plate at
the minimum position of the volt-
age control and raise the voltage
until the specified epy has been
reached. (See 3.9.)

(d) The tube shall operate as specified
for 10 minutes.

(e) After 10 minutes of operation and
while the tube continues in opera-
tion, raise the reservoir voltage to
the optimum value for operation 2
plus 5 percent.

) The tube shall operate as specified
for an additional 10 minutes.

20.5.7 Emission. This test requires a special
testing circuit which is normally not a part of
standard hydrogen-thyratron test equipment.
Figure 70 shows a recommended circuit for
use in performing this test. The procedure for
the test shall be as follows:

(a) Set up the pulsing circuit for opera-
tion under the specified conditions.
(See 3.9.)

(b) Turn on the cathode-heater voltage
(and reservoir voltage when ap-
plicable) and allow the specified
warmup period. (See 3.9.)

(c¢) Apply the positive pulse to the grid
of the tube under test (TUT) and
adjust the pulse voltage for the
specified ik. (See 3.9.) This value
shall be measured by examining
the scope presentation of the cur-
rent pulse appearing across a view-
ing resistor (R,) as shown on fig-
ure 70 (scope connected to J,).

(d) Determine the point of start of the
current pulse by examining the
same scope presentation referen-
ced in step ¢ above.

(e) Connect the scope to view the posi-
tive pulse voltage at the grid of
the TUT, as shown on figure 70
(scope connected to J,).
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B+«

<

TRIGGER
CIRCUIT

HYDROGEN THYRATRON
PULSE GENERATOR

FIGURE 70. Emission test circuit.

(f) Measure the voltage between the
grid and the cathode (egk) of the
TUT at the specified time interval
(see 8.9) after the start of the
current pulse. This measurement
shall be accomplished by examin-
ing the scope presentation refer-
enced in step e above and the scope
presentation as shown on figure
71.

(g) This measured value of egk shall
not exceed the specified maximum

STARTING TIME
OF CURRENT PULSE

SPECIFIED TIME
INTERVAL

value, and the average voltage
shall not rise beyond the voltage-
measuring point. (See 3.9.)

20.6 Procedures for electrical design tests.

20.6.1 Anode delay time (tad). This test
is a measurement of the time interval between
the 26-percent point on the rising position
of the unloaded grid pulse and the point where
anode conduction takes place. This time inter-
val shall be measured by examining the scope

o~ |

egk

FIGURE T1. Positive grid pulse (emission test).
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UNLOADED / ~

PULSE PATTERN §

/
26% VALUE
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ANODE FIRING POINT

FIGURE 72. Grid pulse (anods conducting).

presentation as shown on figure 72. The pro-
cedure for the test shall be as follows:

(a) Turn on the cathode-heater voltage
(and reservoir voltage when ap-
plicable) and allow the specified
warmup period. (See 3.9.)

(b) Connect the scope to the grid divider
terminal.

(c) Set up the driver and plate circuits
for operation under the specified
conditions. (See 3.9.)

(d) View the unloaded grid pulse and
determine the 26-percent value.

(e) Close the grid disconnect switch,
choose the reference point on the
loaded grid pulse, and measure t,
as shown on figure 72.

(f) Operate the tube as specified.

(g) After 2 minutes (minimum) of op-
eration, measure t, by examining
the grid pulse (with tube operat-
ing) as shown on figure 72.

(h) The anode delay time (tad), t, + t,,

shall not exceed the specified max-
imum value. (See 8.9.)

20.6.2 Anode-delay-time drift (A tad).
This test is a measurement of the change in
anode delay time caused by continued opera-
tion of the tube. The procedure for the test
shall be as follows:

(a) After completion of the initial tad
reading, continue the tube in oper-
ation under the same conditions.

(b) After a 5-minute interval (total of
7 minutes operation), make an-
other measurement of the tad.

(c) Determine the increment between
the initial and second readings.
This value is the A tad and shall
not exceed the specified maximum
value. (See 3.9.)

20.6.3 Time jitter (tj). This test is a
measurement of the variation in anode firing
time. Time jitter shall be determined by ex-
amining the scope presentation of the cathode
current pulse. The procedure for the test shall
be as follows:

(a) Set up the tube for operation under
the specified conditions. (See 3.9.)

(b) Connect the scope to view the voltage
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50% VALUE — — —

tj PLUS LINE WIDTH

OF SCOPE TRACE

F1GURE 78. Cathode current pulse (leading edge).

across the jitter cathode viewing
resistor.

(¢) Turn on the cathode-heater voltage
(and reservoir voltage when ap-
plicable) and allow the specified
warmup period. (See 3.9.)

(d) Operate the tube, and determine the
point on the rising portion of the
pulse which.is 50 percent of the
maximum pulse amplitude.

(e) At this point, measure the width
of the trace as shown on figure 73.

(f) This value, less line width, is the
time jitter of the tube and shall
not exceed the specified maximum
value. (See 3.9.)

20.6.4 Heater-cathode leakage. Not appli-
cable to all tubes. (See 3.9.)
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20.6.5 Reservoir (1).stability. This test is
performed to determine compliance with the

" reservoir voltage (1), when specified. (See

3.9.) The procedure for the test shall be as
follows: :

(a) Set up the trigger and anode circuits
. for operation under operation 1
test conditions.
(b) Set the reservoir voltage at the base
value plus 5 percent.

(c) After the specified warmup period,
apply the trigger voltage to the
grid of the tube. Start the plate
at the minimum position of the
voltage control and raise the volt-
age until the specified epy has been
reached. (See 8.9.)

(d) The tube shall operate continuously
for 30 minutes without evidence of
arc-back or anode heating.
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Voltage, zero-bias .......c.vveieiveenecenss Ceceeccnnans veees 412,102
Frequency (or wavelength) ........cceeeiiiennenrnennonoonennns 4.10.7.3
Fixedtuned ........civiivivirinnnnnns e seeeceecenaennenans 4.10.7.8.1
Resonant .........ccciiviiviinnnen ceesteeneas ceceesans oo 41074
Tunable ......ccoviiiiineneneennnenenesnns Ceeeteccercnens 4.10.7.3.2
Frequency drift, klystrons .......coveeeerenens ceessecssssesesss 4154
Frequency-temperature effect, TR, ATR, and pre-TR tubes .......... 4.18.14
Frequency-vibration effect, TR, ATR, and pre-TR tubes ............ 4.18.32
Gagesfortubes ........ccvivvvnnnne Ceeenene ceeesen ceeessssscses Appendix D
Gas:
Amplification factor, phototubes ..........cceviviviieeenee.. 4178
Content, TR, ATR, and pre-TR tubes ......cc0.... ceesesees.s 4.18.29
“Cross”, cathode-ray tubes ............. teesrsesisesreseeben 4.12.2.1
Current ........cocvivivininnennnns tesessteencnenaane eee.. 4.10.6.56
Ratio, cathode-ray tubes ............ccevunns. Cececceennanes 4.12.2.2
Gas amplification (of a radiation counter tube) ...... ceeeenan ceeees 3.2.9
Geiger-Mueller region (of a radiation counter tube) ............... . 3210
Geiger-Mueller threshold .................... Cessseseanesaneess 3.2.11
Geiger-Mueller tubes ........ccovvivunnnens ceeens Ceeteseenennns 4.19.2
Plateau characteristics ........cioiiiiieeiieineinenennns eees 41922
Plateau tracing (method A) ............ Ceecescesecanns . 4.19.2.2.1
cetesescane ceees 419222

Scaler (method B) ........ Ceeeesees .o
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Geiger-Mueller tubes—Continued Paragraph
Pulse amplltude ® 0 0 00 0000 0000 0000 ORGPPSO OLEPLOLIOLOEPLNOPCLEOEPONDOSOSDS 4 19 2 4
Relatlve plamu slope ® 0 0 00 00 000000 00002 OO LOS PN PSEE NSNS DNTPLNDE 4 19 2 2 1.1

Response ......cc0000 cesceans Cececsecscssesccscsccsscsess 41923
Starting voltage .....ccceeeeecee cescecns ceeees cececsassenn 4.19.2.1
General electrical tests .....cccvveeeenns cececanes tescevesascenns 4.10
General procedures for acceptance .......ccevecececccccceccncsecass 41
Glass-envelope defects .............. cecessseese T R Appendix B, 80.1, 40.2
Glass strain ......ceeeveeeeeneccconee fessssvincsssnasassas eee. 4.9.6
Envelope ....ccviieieeeenes e vesesssssssssasse ceeecrennne 4.9.6.2
Miniature-tube base ...... P - 12 X %
Receiving tubes, for .......... teesessccesecsesvsssscascssss 4963
Grid:
Current: ,
Cold ...ovvvvennnnnnnns conssess ceeececcsscsasacatnans 4.10.6.4
Positive ...ceivetiieencencnns cesversessetsasssscennas 4.10.4.2
Screen .......iciiieiiiicctcceannna eeecscesseseannns 4.104.3
Suppressor ....cccecce0een ees 000 sssssssssnsenesns ceseese 4.104.4
Total ..vivvieeneeennnceaconcnne ceseccaas N 4.10.6.1
Cutoff voltage, cathode-ray tubes ...... Ceeeeeceseetentnnanans 4.12.9
Emission ......ccceeeeeeees ceeesenns ceesessessssasssans . 4.10.6.2
Leakage ....ccevevvececccacnnns ceeeae teeseseesssnesascssss 41063
Pulse operation ..... Ceeeeccesccanoas Vececencacssanescsesss 41023
Voltage .....cciviiinecennnns ceeecssass veeseseesnssessvess 41052
Guarantee, service-life ......ccvcveennn ceacsvesssee cesecansessess 3.7.5
Heater or filament current ........ccceveinnennns enessesbssasbas 4.10.8
Heater-cathode:
Leakage .....oeeieiieenenenncnns teceeresecscsscscscssesss 41015
Warmup time, magnetrons ..... A A ... 41632
Heater-cycling life test ............ ceecceense cececsvseceseaanans 4.11.7
Acceptance-inspection procedure for ...... Cecessonssecenie ... Appendix C, 20.2.7
HF oscillator grid current ......c.cevvvveeeennnnns tereeseneaneess 41071
High-level protection, TR, ATR, and pre-TR tubes ............. ve.. 4.18.23
High-level VSWR, TR, ATR, and pre-TR tubes ......... veeesssass 41819
High temperature operation .........ccc0evenn vesesseseneneessses 491562
Holding period .....ccviiveeeeeeeseseoccoccncns cesessenennse ... 45
Hot-spot location ........c0c0uvnnnn D S L ceeiee 4.9.16.1
Humidity ....cveeeeneeeeieocenrossssssscsssssssscssssscnssnss 499
Hydrogen thyratrons, inspection procedures for electrxcal tests on ..... Appendix E
Hysteresis, klystrons ..... tevcsiseesseeasrenvesennas Ceeeecsennaa 4.15.7
if impedance, crystal rectifiers ............ ceesechssesastsoanes .. 41433
Ignitor, TR tubes:
Current-temperature drift .........c.o0ieveenn veseies veisiee . 4.18.8
Ignition time ........cc0uuene ceeescetesesens eesesesceans .. 4181
Interaction ......ceceeecevsssecssscccscconscas ceeesns eeo. 4185
Leakage resistance .....cceeeeeieeececrecicsaseieneocnns .. 41812
Oscillation ........... teeseecnesecseannns cessnsiesn cesees. 4183
Voltage drop «.cccveveeeeneececnccccccases ceesesncnae ceess 4182

178



Paragraph
Immersion ............... st essassssessssenen et s et bbb0nnns 4.14.45
Impedance, crystal rectifiers:
1 vissessesseses 4143383
74 0 =T T ceescsessssee.. 41434
Individual tube specification sheets .............. Cetesencsseesees 3.9
Initial jonizing event ........... o0, Cesisseesseses. 3.212
Inoperatives ........ciiiiiiiiiii i e s Ceeens beeene 3.2.13
Insertion loss, TR, ATR, and pre-TR tubes .......c0veeunn. P 4.18.4
Inspection procedures for electrical tests on hydrogen thyratrons. «e... Appendix E
Inspection, visual and mechanical ...........cccovuevennnnn. ceeeaen Appendix B
Insulating quality of base material ........coovieeeerrnnnnnennnns 494
Insulation of electrodes .........ovvveieennnnnn. cetessetecscnas . 4.8
Internal insulation ...........c.ciiiiiininnnnnnnnnns vbbesesieres 4.10.2.3
Internal mechanical structure (defects) ........... Ctececceseacnns Appendix B, 30.5, 40 4
Intrinsic P, TR, ATR, and pre-TR tubes ........... ceeeens ceseenee 4.18.21
Intrinsic Q, TR, ATR, and pre-TR tubes ......veveereenrennannnns 4.18.20
Tonization voltage, cold-cathode discharge tubes .......ocvvuuunnn ... 4.13.1
Tonizing event, initial ............cciiiiirinnnnnn. ceceeenans oo 3.2.12
T AN PrefiX o iiiiiiiiiiiiieiieneeeneseesnsenaennanas cetenees 3.7.1.1
Klystron tests ....oovviiiiiiiiiiinnneeennnenns ceeeeee Cerees 4.15
Acceptance-inspection provisions for klystrons and magnetrons ... Appendix C, 20.3
Electronic tuning range ...........o000vnunn. et eceenan ee.. 4153
Emission oscillation ............. teesecesceneetnneeannaenns 4.15.2
Frequency drift ........cciiviiiiiiinnrnneennennnnns receeas 4.15.4
Hysteresis .....covviiieiininnenennnnnns eeeteesacesscanans 4.15.7
Power output ........coiiiiiiiiiiiiiiittiiertetreneaanas 4.15.1
Temperature coefficient .........ccovvvvvernnnnn. ceeenean ee.. 4155
Warmup time .....ccoitivininiitinnieereeneseroccacananes 4.15.6
Leads (defects) ....ouviiiiiiiiiiiieneeneeeeencnneaanannes .... Appendix B, 380.4, 40.8
Leakage:
Current, cold-cathode discharge tubes ..... eeceeececcnnne ee.. 4183
Current, radiation counter tubes ........ A AP . 4.19.1.2
Electrode, cathode-ray tubes ........... T 4.12.13
Anode No. 1 ....iviiiniininnnnnnns eeesssescenee eeee. 412184
Anode No. 2 ......covvvenne cesenes N cesens ceeees 412,135
Grid No. 1 ......ccvvivnnennen cecesresrirsresenesnanoe 4.12.13.2
Grid No. 2 ....ciiiiiirirenennnnnns seusensennas ceeeeen 4.12.13.3
Heater-cathode ............ccvuene.. Cececetencnaeenns . 4121381
Energy, spike, TR, ATR, and pre-TR tubes ........... Ceceees 4.18.10
Grid ....civiiiiiiiiiiiiiiieieann. Vesesesnesesenssocnaons 4.10.6.3

Heater-cathOde 9000000000000 000000000000000000000000OCOLOEIEL 4.10.15
POWG!' (TRtubeS) ©000000000000000000000000000000000000000 4-18.9

Resistance, ignitor (TR tubes) ......... Ceeeeecscecanenoanne 4.18.12
Length, plateau ................ cresimannoeissenenane Cetesreeen 3.2.20
Lifetests ......coooviiiiiiiiain, cetesvevsesnesesnssescsasse 4115
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Life tests

Intermittent operation ........ cececesses ceeenas csecnessiecs
Order for evaluation of ........ Ceeseceeceessceeecenenns cees
Phototubes ................ ceeescens crecesssescscasesses
Reliable tubes ............. creeeces ceseas O,
TR, ATR, and pre-TR tubes .......... teeeceescessecescennns
Tubesfor .......cceveuese ssesesaseacsassesssescssnenasnes
Life-test end point .................. teseeacseserssasesescansna .o
Cathode-ray tubes .......oo0vuun.. cecseceans ceeeeanns cosees
Life test failure after shipment ......... Cestesavssccssssenas ceeeaen
Light output, cathode-ray tubes ...... ceeen . cesesennas

Limits

Determination of plan ............. .
Groups A, B, C,and D
Heaber—cychng ............................. .

---------------

0000 r00000000000000000000000000000008

oooooooooooooooooo

Acceptance-inspection procedure for ..... ceeean ceecaceean

Electrostatic deflection ............ ctcesesseccsss

Magnetic deflection

Loaded Q:
ATR tubes ...........

Loop-thermocouple measurement, temperature by ..
Loose particles in magnetrons
Loss, arc, TR, ATR, and pre-TR tubes ....
Low-frequency vibration, ruggedized tubes

TRtubeS ................... @000 000000000000
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LR N ) eece e
oooooo eec v
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Low-pressure voltage breakdown ............. Ceceecescencanans .

Low-temperature operation

Magnetic field, magnetrons

Magnetization, cathode-ray tubes .......... ceeceecteeneans ceenes

Magnetrons ........cccivvivnennnns
Acceptance-inspection provisions for klystrons and
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Air cooling

Average anode current ........cc0000en. .

eece0cesssscen

eeocoe

Cathode ....... Veisecescesenes ceceecaene ceeecessesseenns .

Heater-cathode warmup time .......
Loose particles in ........... cecssnae ceeas

Magnetic field

---------------

@000 000000000e

Nonosclllatmgcharactenstlcs

Oscillation

Power output ....
Pulling factor ...
Pulse characteristics
Pulse voltage
Pushing factor

Permanent magnet ..
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e 00000000000 0000000000000 0

0000 ceecs 00000

€9 000900 00000000000000000000000000000000

0060000

© 0600000000000 000000000000000000000000000000

Paragraph
4.11
4.11.8
4.11.1.2
4.11.3

. 41132

4.11.7

Appendix C, 20.2.7
4115

4.11.3.1.2

. 41111

4.11.3.1
4.11.1.3
4.11.2
4114
4.11.4.1
4.11.34

. 41252

3.2.14
4.12.6
4.12.6.1
4.12.6.2

4.18.13.2
4.18.13.1

. 4.9.16.2
. Appendix B, 60.1

4.18.28

4.9.20.4
4.9.12.1
4.9.15.1

4.16.3.1

4.12.14

4.16

Appendix C, 20.3
4.16.1
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4.16.2
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... Appendix B, 60.1
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4.16.4
4.16.3
4.16.8
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Magnetrons—Continued Paragraph
rf bandwidth ........ Gecesesccacccnsnsencscscccssssssesess 4.16.3.7
Stability ............ Cececescsncressscssesesesaseses 4.16.7
Surface conditions of die-cast aluminum magnet sheathing for.... Appendix B, 60.2

Major cross section ......... cessesssssctsccsses 3.2.16

Major defect ..........covviivvvennnn. Geeeecsesscsasncscccesss 3.2.5.1

Manufacturer’s :

Identification ............... crcsadenss Ceedsssttcesitsneess 3.7.2
Source code ................. DI . 2 O ¢
Marking:
Additional ....................... R - I X :
Carton and containers ............ PP %
Of tubes ......coiiiiiennrnnnnnnne, tetscssesencscacnsees 3.7
Permanence of .........o0nvuuun.. cesesaseccasess 4921

Material ........civiiiiinnnnnnnnnnn. D PRI . ¢
Base, insulating quality of ........... cesesenstsssniees 4.94
Insulating ......................... Ceeeivetesetbentaanae .. 331

Mechanical ;

Fatigue ............co ..., Cedscessscsvescesseesess 4.9.17
Production tests ................0iuuu... cevesssssascaseaes 4.9.1
Production tests (for reliable subminiature tubes) ....ivvvl... 4911
Tests .ovviiiiiiiii i, Y X |
For ruggedized tubes ................ ceceetssessasceaes 4920
Radiation counter tubes ................ cececcrcsises... 419.1.3

Metal-envelope defects ......o.vveeeenneennnennn.. Vesnbessanenes Appendix B, 80.2

Miniature tube base strain ...........cvevvrunn... ceessceneeaens 4.9.6.1
Acceptance-inspection procedure for Ceeettrecaanaan Appendix C, 20.2.6

Minor defect ......cvvviiiiiienininnnnnnnnn, cetetecnane eeee 3.25.2

Mode purity, TR, ATR, and pre-TR tubes ............ PO ceeenn 4.18.30

Modulation, cathode-ray tubes ........... Cetecenns ceeeses. 41258

Moisture resistance ...........cciiiiiinn. - X K N |

Moisture-vaporproof barrier pack ..........oovvu.... S X R

Multiple tube counts (in a radiation counter tube) Cereececeeesennas 3.2.17

Neck, cathode-ray tubes:

And base alinement (electrostatic types) .....eeveeevenrnnnn.. 4.12.3.6
And bulb alinement:
Electrostatic types .......covvvunnnnn sessssssassenes oo 41234
Magnetic types ............ Cectcetsenascetrssscsencsass 4.12.8.6
Straightness .........c.covvv..... cessetcesscrsnssesccesss 4.12.8.9
Noise:
Audio-frequency ............. teseetsrcenssesssscesansesses 4.10.3.2
Audio-frequency and microphonics .......oevvveeeeeneennenn.. 4.10.3.3
Cold-cathode discharge tubes .......c.ovvivverereneennneeneees 4.13.4.8
Output, ratio, crystal rectifiers ........cocieveeeneenennnnnnns. 4.14.32
Radio frequency (other than shot-effect noise) ...... ceeeeesess 41081

Noise and microphonics (for reliable receiving tubes) ............. 4.10.3.4

Nonoperation vibration ......ooooeveeueenn. ceeeececesssaessses. 49197

Nonoscillating characteristics, magnetrons ceeee cessessne.eess 4164

Number, tube type .......ovvveevnnnn. tectcccecsncnsscscsesess 3.7.1.8
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Paragraph
Operation:
Grid pulSe .....ccceeiieeieretscesascscscscnocnnes Ceesseann 4.10.23
High temperature ........ccciitiiiienceccccncncns Ceeeesannn 4.9.15.2
Intermittent, for life test .........cccevtves Ceeecceseenseas 4.11.5
Low-temperature ........cccveeieieecrcconnsacons cesevenes 4.9.15.1
Of rectifiers ...vvvieiiiereneeeeeeneescasessscansns Cecenes 4.10.13
Pressure, TR, ATR, and pre-TR tubes ............. ceesenveess 41816
Temperature ......ccovieeeieeieeceeecesssasscnssnae ceeaes. 49156
Thyratron high voltage .......ccoeiiiiireneannnss ceeeesesss 41019
Vibration .......cciiiiiiiiieeeiteceescessacnnsans ceecens 4.9.19.6
Order for evaluation of life test .........cciiiiiiiiiiitnncnanens 4.11.3.1.2
Order of teStS « . vviiiiiiiiiiieereeeeeeeseecesssssessasasccnnns 44
Order of all tests (for ruggedized tubes) ......cocovvvivieencncness 4.9.20.1
Ordering data ........cccitiineennnennececssannans Ceeenesacans 6.1
Oscillation :
Cold-cathode discharge tubes .......c.cccietivecesesccosannns 4.13.4.2
Emission, Klystrons .......ccceeieeeeececsesscsccccassaacnans 4.15.2
Magnetrons .......c..eveeeeeeeeoncosasconsssasccccasccnnnas 4.16.3
Power ....cciiiiiiiiiiiinanns Geeeeesseessssesssssssasssas 4.10.2.2
Oscillator grid current ...........ciiiieiiennnnn B 4.10.2.1
Output noise ratio, crystal rectifiers .......cccceeeeeeens Ceeecocenen 4.14.3.2
Overvoltage ......c.cveeeieeencencnscnsenne ceeeenene Gessnasne . 3.2.18
P, intrinsic, TR, ATR, and pre-TR tubes .......ccocevierenrenennns 4.18.21
Pack, moisture-vaporproof barrier ........cccievneen Ceeeceassnne . 4.9.7
Packaging and packing .......c.cceeevicenscsncossscscsnsncnsns 5.1
Peak emission .......c000.n Cecetetessescrsesserscscisnnsansns . 4.10.1.3
By voltage drop .....ccceveveeecen cessessessnsssssescessss 41012
Performance ........cceeeeeeeceseossas ceeene cecesecnsecnsanas 3.6
Periodic check tests ........c0uvenn Ceeecsecsaceas cesescissenson 4.1.1.1.1
Permanence of marking ........ A P 4.9.21
Permanent magnet, magnetrons .......cccc000000nn ceceveceaanas 4.16.8
Permanent shorts .......ccoiieeieeeeccecenccnces ceeerecacsanas 3.2.13.1.1;4.7.2
Photosensitivity, radiation counter tubes ......ccccvvceeenen ceseesss 419112
Photosensitivity, background, and contamination, radlatton
counter tubes .......c.eeieeieccnns cecenen Gesseassenes ceees. 419118
Phototubes .........cevevevncanns eeeaces A cecesecencnns 4.17
Current ......coeeeeeeeccesccccascocsonns ceecesenns cevsee 4.17.2
Anode ...cciivieititrecacnnnns ceesescessanssccesscnsss 41721
Dark ...cvvvevenneennns ssesssssosvessssans ceceseesses 4174
Dynamic anode .....ccceeeeeenee Gececscescscscscssscses 41722
Spectral-response identification .........c00... cessesscess 41723
Gas-amplification factor ........ccv0eeene Vevreessevassansenss 4.17.3
Signal-to-noise ratio .......cciiiiiiiiienenase ceesesesennnns 4.17.5
Plate:
Current ........ccc00e Ceeessens ceevessessccescsscsscnsssess 41041
Resistance ..... Ceeesecccsscseesans cessessetsessessesssess 4.10.10
Voltage ....ccevievcenccnncencane cereescncs cesenssessnses 41053
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Paragraph
Plateau: ............... S eeasasetisesaaessenteinrsernsasssaeas 3.2.19
Length .................. ceceaes cesssescae ceesscesccnacns 3.2.20
Relative slope ......oviiiiviiiiernneennnns cecescerassasana 3.2.27
Tracing (method A), Geiger-Mueller tubes ............. ceienns 4.19.2.2.1
Plateau characteristics, Geiger-Mueller tubes .............. Ceeieses 4.19.2.2
Plateau tracing (method A) ............c..... P cessene 4.19.2.2.1
Scaler (method B) .......coiivinvnnnnn. P P 4.19.2.2.2
Polarity ........iiiiiiii i i it Ceedescascesaescsees 3.2.264
Position of short, TR, ATR, and pre-TR tubes ......cc00iiiveee.. 41831
Positive-grid current .......... ... ..., ceessseesasaisaesss 41042
Potential :
And reference point . ..........c.iiiinnn Wbacsesasenasnons 3.2.26
Applied ............. e itettireneeaees Ceeieeassessntrnas 3.2.26.2
SUDDIY +veitiie ittt i e ... 3.2.26.3
Power:
Flat leakage, TR, ATR, and pre-TR tubes ............c....... 4.18.11
Leakage (TRtubes) ......cciviiiiiiiennnenn Cisecsssssrvens 4.18.9
Oscillation ..........ciiiivniennnnn tecessassssecns ceevesess 41022
Output ... i ettt ceesee. 4.10.16
KIystrons .......covieivereeeenceecocaancnnns eesaesass 4.15.1
Magnetrons ........ccieveveenennnn ceeetensacens eeseess 4.16.3.6
Preheating .......ciiiiiiiiiiiiiiiiiiiieeeneacancnnnn ceesenns 4.6
Cathode-ray tubes .........covvvuvnnnn cecescsesene Getsesees 4.6.1
Pressure ...........iiiiiiiiiiiiii e ceaacae Ceeceseneeana 49.11
770 Ceecscesnsanie 4.9.12
Operation, TR, ATR, and pre-TR tubes ...l 4.18.16
Pressurizing . ... ..ttt cesressnes ctecaceenas 4.9.13
Primary grid emiSsion .........cvcivitieieneneneencnonenannanas - 4.10.6.6
Process average ................ ceiesesanena ceenne ceeesrsacan 3.2.21
Production tests ...........ciiiiiiiiiiiinnn. Ceerecaccans eees. 4116
Proportional region .............cc..... et eeseeceteeeaaanannns 3.2.22
Pulling factor, magnetrons ............ Cecessases eeesscceescesss 4165
PUISE . iiiiiiii it i i it ettt et st ae e cersneseses 3.2.26.5
Amplitude, Geiger-Mueller tubes .......c.vveeeeenn cececucus 4.19.2.4
Characteristics :
Magnetrons .........ccoiiennnnnnn tecescesctaccncnsee . 4.163.3
Voltages or currents ..........cc.ieiiiieeeeeneeneencnnenns 4.10.7.5
Voltage, magnetrons ..........ccveeeeeeeeeneeeeesesencnnes 4.16.3.5
Pushing factor, magnetrons .........ccivieiiieeenenereneennnns 4.16.6
Q, intrinsic, TR, ATR, and pre-TR tubes .....ccveeeeevennn ceceee. 41820
Q loaded .....civviiiinnnnn cececesssesacrsnnanae Ceeceeeceanane 4.18.13
ATRtubes .....cviviiernrernenennns PO, 4.18.13.2
TR tubes . ..vvviiiieineeeneerenerecennnennnn cesscsensnas . 4.18.13.1
Qualification .........c.cciiiiieireneeeteretecaccocnercrannnnes 3.1,6.2
70 - 3.7.1.2
Evidence of ....cociiiiiiiiiiiereteteoessecercacacnnananans 4.2.2
Test conditions for ........covvvvveens veersstaranovecien e 43.1
TestS vovieiriiiieeieneeoceoeencancnnnnne Ceeceseescenennn 4.2.1
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Qualification inspection: Paragraph
fald3 And-cerrelation ........ Ceeterteecnsnnnn Gesdedetcansaatonnae i
P Criteria for evaluation of test TeSUS ........ce.eesseesnscs.. Appendix A, 60
Information to be submitted .....c..ce00eeeeiseessssiessse.. Appendix A, 20.2
Marking of samples .....cceu.e teteseeecssscsssesessssscss. Appendix A, 40
Request for ........ Cebtieeennn teeestesnsscesasssssssssssss Appendix A, 20
Samp]e ........ C e s s s 0sesrsscsecesbbosbboccssiiiisibobeiis AppendixA,30
Quenching (in a radiation countertube) Cieeteeecasirsasssnssssses 3223
Radiation counter et s dssessiceconsosaese Cevssbddebo060000bd68d6860 3.2.24
Radiation counter tubes ......ccceeeeencecnes tessasansessesssss 4,19
Background and contamination ........ Ceceneans ceeseeeeeesss 419111
Background, contamination, and photosensitivity .............. 4.19.1.1.3
Leakage current .......cociiieienrcaccsoonne ceease ceeseses 41912
Mechanical tests ....eveeeveeeceeacocscansnncnns ceeeie cerees 4.19.1.8
Photosensitivity ......ccecveiecaenans cvenes ceocsssesancanes 4.19.1.1.2
Shock ..vvviveniiennnncononns ceeenes ceerens Ceteenes ceeens 4.19.1.3.2
Variable frequency vibration .........cicviiiiiiieiieiiinnnn 4.19.1.3.1

Radio-frequency noise (other than shot-effect noise) .........c..... 41031
Ratings, absolute maxXimum .......ceceeesvecccscsscscccacsccess 6.5

Plate voltage ......ciiiiiiriiieesseccecnne ciesenan veosssinn 6.5.1.1

Receiving tube .....cc00vennn teseescssscssscsscssssssscsas 6.5.1

Screen voltage ......v.e tecesssesesescscssscssssscsscssscses 0512
Receiving tubes:

Absolute maximum ratings ......ccceevecasccscssscsscescess 6.5.1

Continuity and shorts for .cccececevsecccccccsccsscsscsssssese 4.7
Intended fOI' dl’y*battery Operation S0 0000000000000 00000000000 4-8-3

Plate voltage ...... PP 3538 % |
Screen voltage .......ccevveees cesscsssannas cecrsecssasssss 6512
With maximum plate potential rating:
Greater than300Vde .....ccccute cescenns teeesecessssenes 481
Of 800 VAc Or 1e8S .ecvecevcnscnnsannsanss ceeees ceeses 4.82
Recovery time:
Of a radiation counter ........ccc000e. Ceecescetsssensnsens .. 3.2.25
Pre-TR tubes ....coocuevvene teececesessassanan ceesans ceees. 418153
TR tubes:
Constant attenuation ........... cecesenas I ceceans 4.18.16.1
Constant delay ....cceceneeeenne cessassssesensanses ... 4.18.16.2
Rectified crystal current ......... ceeeeseresaaans coesss Ceeecenes 4.14.3.6
Rectifiers, operation of ......eceveeecececncnccccses ceeeeerecons 4.10.13
Reference point and potentials ............ ceenns ecesccassaansns 3.2.26
Reflector:
Current:
GAS tiiiirenencnnnane Ceeeeesesssnnane ceetesnas ceeacan 4.10.6.7.3
Leakage ....ccvecececncnns Ceecrenesanas tesesesesssess 4.10.6.7.2
Total ....coivveevevonens Cesessesssscanenan cevesesess 4.10.6.7.1
Voltage ...ccvvvececenenccncccane ceesecessansan Ceesenscans 4.10.5.4
Region, proportional .......cccvvieereececnnns ceesscesscssaanns . 3.2.22
Regulation, cold-cathode dlscharge tubes ..cccecencnannnn cecescnnnn 41321
Relative plateau slope ........ tesecacecesceccesevecsasascssssss 3,227
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Release prior to completion of life test ............ ceesecsaseccaae 4.11.3.3
Reliable tubes . .....coiiiiiiiiiinniiieineteneeceencnnneannnnnns 3.2.28
Additional criteria for mspectlon of submmlature ............. Appendix B, 40
Continuity and short tests .........ccovvunn. ceeseseensans .. 475
Lifetest coviiiiiiiiiniinieeennnannns cecessssesssessssseses 41131
Mechanical production tests (submmlature) secisssssessannsinn 49.1.1

Noise and microphonics (receiving tubes) ....cceeeveveveee... 4.10.3.4

Special acceptance-inspection provisions for ....

Requirements ............ P - 3
Resistance:
Ignitor leakage (TR tubes) ............. tececescscaconsanes 4.18.12
Moisture ............ sesessinsnnesens esesecesassensssssss 4991
Plate ...ttt iitiertoneseennne cesecssnsescsesess. 4.10.10
Resolving time (of a radiation counter) ........ceeveeeeeeeceecess 3.2.29
Resonatorcurrent ........ccviiivinnnnnn e eosrtaresasioescseas . 4104.8
Response, Geiger-Mueller tubes ............. ctescsisee ceevessses 4.19.2.3
Response (of a radiation counter tube) ............ recerseseanses 3.2.30
rf bandwidth, magnetrons .........ooeveeeennnn. cececeencoancns . 4.16.3.7
Ruggedizea tubes, mechanical tests for ............ ceveseenenn eees 4920
Salt spray (corrosion) ..........eeeeeeeeess ceseccscccscensssss 4.9.8
Sampling, variables ........ceveeieeeeennnns tesscccstensesnssas 41.1.7
Scaler (method B), Geiger-Mueller tubes .......ceceveuvees. ceenes 4.19.2.2.2
S0 1T ceseeceecenns ceraes 1.1
Screen and face-plate defects .......ovvvvveennnn . Appendix B, 50.2
Screen and glass-face quality, cathode-ray tubes .......covevveennns 4.12.56
Blemishes ......iiiiiiiiiiirineneeeneeensnasans creeestaas 4.12,5.1
Light.output ......ciiiiiiiiiiriireiireeeneeeecncencaneesns 4.12.5.2
Modulation ......ccciiiiiiiiiiiiiierttiertecrsccasncannens 4.125.3
Screen (P7 fyPes) v vvvivriiriieiieeneeeseeeescoseenncanees 4.12.5.4
Screen brightness I .........covviivuinnnn.. ceeneease N 4.12.54.1
Screen-grid current ..........eiiiiieiencnrnnoes Ceerereeeneanes 4.10.4.3
=T} B3 i 7 oSO cesvessne 3.4.2
Service:
Life guarantee .......coviiutienrnnnnnnnns sesieseveassense 3.7.56
USBS vttt it ittt ieeneneseenennnnas P 6.3
Shock:
Radiation counter tube ......c.cviiiiintiierriieerneennnannns 4.19.1.3.2
Test, ruggedized tubes ....ovveveireernneenns secssscrsrcinss 4.9.20.5
Test, special acceptance sampling procedure ..........ceeeeeue. Appendix C, 20.1
IS 103 o Ceeeseeteenennnann 3.2.13.1
Continuity and, for receiving tubes ............. cineae N 4.7
In filamentary-type tubes .........ccvivevnnnnn ceenee ceeeens 474
Permanent ........cciiiviiiiiinrnnnencane Cereececaeennanns 3.2.13.1.1; 4.7.2
Position of, TR, ATR, and pre-TR tubes «....ccovveees. ceeee.. 41831
- T Ceeteresscenans 4.7.3
Temporary ............ Peseenceacnnns ceseenn cestessesses. 3.218.1.2

eessessesssses. Appendix C, 20.2
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Side terminal, cathode-ray tubes:
Alinement (electrostatic types) ........ Gebeesseesnosasseesas
And base alinement .........c.cevvieirnncecananennons eiesss
Special acceptance-inspection provisions ........ceeeeeeen. cesveina
Acceptance-inspection procedure for:
Heater-cycling lifetest ......cvivevennneennns cessvesvsue
Miniature-tube-base-strain test .....ccvevieieirireneennns
Acceptance-inspection provisions for klystrons and magnetrons . ..
Life-test sampling procedure .........c.ceeeeeeeeeeeeeeeeaces
Reliable receiving tubes . ....vvvviriirieenreneneneneannnns
Shock test ...ovviiiiiiiiiiiiiiinns B
Special AQLS, tests With .. ..vtiviniiiiiteneeneneereneencaennns
Specifications and other publications ........cceeeeeeeeeeeeneeeenns
Spectral-response identification, phototubes ......... Ceeeerencennan
031 A Ceeeesesannean
Leakage energy, TR, ATR, and pre-TR tubes .........ccecvuenn.
Spot:
Displacement (leakage), cathode-ray tubes ......... Cereeaenes
Position, cathode-ray tubes ......c.eveeeieeeeneeeeeennecnnenn
Electrostatic deflection ........ccveviveeienniencecnenns
Magnetic deflection ........cveeeieeereceeceescoanoanens
Spurious tube counts (in a radiation counter tube) ........c........
Stability, magnetrons ..........coeiiitiiiiittttrienetenananas
Stabilization . .....ciiiiiiiiii i it ittt et
Standard cap connectors, capacitance of .......... besscesrssnasens
Starting voltage . ....coviiiiriinirinieeeeeeenoesecosesaanansans
Of a radiation countertube ........ccciiiiiiiiinirennneenns
Strain:
GlaSS v ittt it tttttetteerettaeatesasranstanananans
Glass, receiving tubes .......ccviiieirereneeeeenecanennass
Miniature-tube base ........c.coiiiiiiiiiieiitennn Gesecenas
Stray emission (conventional types) .....c.oviieririttenreitnnenann.
Stray emission (daylight viewing types) ......ccciveivirenreennenn.
Subminiature lead fatigue ......ccciviiiiiiiiriirireenernennennns
Suppressor-grid CUrrent .......c.oveeieeeeeeeeeeeenceanenenanans
Surface conditions of die-cast aluminum magnet sheathing
for Magnetrons .. ..iiiiiiiiiiii ittt ittt
Symbols, abbreviations and ........cceviiiiieirteirerennenennsens

B T 410 T

Target current . ......cccuiiiiieenenrneeeeeeeneneaneaenannans
Temperature

Bulb ......... it ettt eceeeeeeneeeceaecetetenesnaceneaanann

By conduction-band measurements ........c.ciititeintentannnn

By loop-thermocouple measurements .........ccoeeeeuvenennn.

Coeflicient .......iitiiiiiiniieeeeneeneeeeneonsensanannnes

KIystrons . ..oiiiiiiiiiiiiiiiiiiererenenesacecnoananns

Crystal rectifiers .......ccviiiiieninerneeeeeeenancennnnans

YN .. i ittiiiiiitiiineteeenesencesesesesnanaannnans .
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Temperature—Continued Paragraph
Cycling, TR, ATR, and pre-TRtubes ........covveennn.s eees 4.18.17
High operation .........c.iiiiiniiiiieiiniernenennnnnnnns 4.9.15.2
Low operation .........uuiveiiiiiieenerneennesoneonnennens 4.9.15.1

Temporary Short ........c.uiiieiiiieeuneerenneeonaasenaaennns 3.2.13.1.2

Test conditions . .....iiitiiininiietiniieeeeeeessooenonaannnns 4.3
For qualification tests .........covvvvvvnnennn. cesevend csises 43.1

Tests:

Classification of ........cuiiiiiiiiieiirevionsonenonennnnn 4.1.1
Continuity and short (for reliable tubesy .......ccvvvevunnnnn. 4.7.5
Life ...0iiiiiiiiiiiiiiiinerennnnns ciocesas P esesesss 4115
Mechanical ......iiiuiitiieeneeeneenceocacocasenoanns ceees 4.9
Mechanical-production (for reliable submm1ature tubes) ..... ... 49.1.1
Periodic-Check .« ..ieeitiiitenneeenneeeoneeaoosaennennsnnns 4.1.1.1.1
Production ........iiiiiiiiiiii i ittt e, 4.1.1.6
Qualification .........ciiiiiiiiiiiiennnnns D 41.1.1
Special-design .........c.0..u.. N 4.1.1.3
Standard-design . ........cuiiiiiiiiritiiititeeeenaaaeay oo 4.1.1.2
With special AQLS .. ioviieriiieriiieereneesenaennnnns ee. 4.1.14

Threshold, Geiger-Mueller . .......viietieerreeeeeeeeeeeeeeeenens 3.2.11

Thyratron:

Anode voltage for conduction, critical .......ooveveneeennnnn.. 4.10.17.2
Cold-gas conduction .........cveeeiieeneneeenneennnnnnnnnns 4.10.20
Grid:
Characteristics .......cvvveiiiieiiieenneeeoneennnaenns 4.10.17
L0 3 1 4.10.21
Voltage for conduction, critical ........ccovvveeennennnnn.. 4.10.17.1
High-voltage operation .........ccoiiiiieeeenennnnns SR 4.10.19
Or gas-rectifier emiSsion .........covevvviennnnnnnnnn ceenee 4.10.1.7

Time:

Firing, TR, ATR, and pre-TR tubes .....oveeerereneennennns 4.18.27
Heater-cathode warmup, magnetrons ..........ceeeeeeenennn. 4.16.3.2
Ignitor, ignition (TR tubes) ......ccvvvivernennnnnns Cieenmee 4.18.1
Recovery :

Of a radiation counter .........ovvevennennenns Cecesnes 3.2.25

TR, ATR,and pre-TRtubes .......covverineennnennnnnnn 4.18.15
Resolving (of a radiation counter) .............cecvveun.... 3.2.29
Tube operation .........vveiiiineeneeneneeenneonencannanns 4.10.4.9

Torque, crystal rectifiers .......voveiiereinreeneeoenceconaeennns 4.14.4.3

Total :

Grid current .........oiitieiinnnnnn et sseesesnsccncnonas 4.10.6.1
Reflector current .........cciiiiiiitiinnienenennnnennnnnns 4.10.6.7.1

TR, ATR, and pre-TR tubes . .ovvverrnieneeereeneeeeeonnaenenns 4.18
P U 4.18.28
Attenuation ........ciiiiiiiiiinnnn. e seseateesessecesenss 4.18.24
Equivalent conductance ...........coiiiriiiiiiiinenneennnnn. 4.18.26
Firing time .................. s eeeteestecenceacnacnannans 4.18.27
Flat leakage POWer ....cvivtitiieeneeeneeneononenenanenns 4.18.11
Frequency-temperature effect ...........ccoiiiiiiiiinnnnnn.. 4.18.14
Frequency-vibration effect ..........coiiiiininennnnrnnnnnnn 4.18.32
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TR, ATF, and pre-TR tubes—Continued
Gas content ......uiiiiiiiiiiiiiieiiantieeieeieniannennsss 41829
High-level :
Protection ceeeescscens Cediseescesbesecesesdiisssescees 4.18.23
VSWR .....ccvvn.... Ceieseceesinsnaissassnesssesees 41819
Igmitor:
Current-temperature drift (TR tubes) ceddceivisicesaeass 4188
Ignition time (TR tubes) ........ fedecans Gevdeiivcnnaes 4.18.1
Interaction (TR tubes) ......... G646 ientriosoncnnnns 4.18.5
Leakage resistance (TR tubes) ......ccivveveveicennnnnnn. 4.18.12
Oscillation (TR tubes) ....... Ce iU it e detitientnnns 4.18.3
Voltagedrop (TRtubeS) ....... 4bdbsbeio0étivisissnnnns 4.18.2
Insertion1oss ....vvviiinninennnnnns Ceee66d6ssssastcanasens 4.18.4
External cavity ..........e0evvnn. escidesbetbosncanaen 4.18.4.3
Fixedtuned ........coivuvuvennn, Geebidésencnnna ceee.. 41842
Integral cavity ......coiiiiiiiiinnns G66ecannsencsacess 4.18.4.1
Intrinsic P ...iviininininininnnnnns Gevseeitensasaccosenss 4.18.21
Intrinsic Q ... .vviiiiiinireeenenennnnss D 4.18.20
Leakage power (TR tubes) ....... ceetnveonscs tebessesnoenees 4.18.9
Life test ....ciiiiiiiiiiiiinennnnnns cesecinens cesenae e, 41113
Loaded Q (ATR tubes) ....coveveennnse ceerereteicuecanns s 4.18.13.2
Loaded Q (TR tubes) ......ceveeeeunnnns et ececeeaenennnns 4.18.13.1
Modepurity .....coviveennenennnnns e eceesecceccencnnnsnnn 4.18.30
Position of short .............. et eenscececnnann ciressmes 4.18.31
Pressure operation ........ccveiiiiietierennnennneenns vee.. 4.18.16
Recovery time ............. seeessessisestennnnontes ety ... 4.18.15
Spike-leakage energy ............ ceteceenane ceeteteneens ... 41810
Temperature cycling ....oooveveeeeeeerecseescnenns S et 4.18.17
Tuning (TR tubes) ......cecveee. ceeeccectaenn cessenseene 4.18.7
Range (TR tubeS) ..ovvvvinnenneenereeeecennnonnasnns 4.18.6
SUSCEPLANCE it vviiiietieiiiiiieteterettennterannnas 4.18.256
Vibration .....cccoviiiiiiiierieenecocnsennes ceeessessces. 4.18.33
VW R i it ettt etenenearsncannns ceeceeneans 4.18.18
Water-vapor content ............. esesevieine Ceeecencesennns 4.18.22
Transconductance .........coeeon. ARG crenstencassens cevies .. 4109
CONVErSION . ...vvvveeeeenneeennesncnosscnannans ceretecann 4.10.12
Transfer current, cold-cathode discharge tubes ..................... 4.13.6
Tube:
Count (in a radiation counter tube) ............... Ceerereeann 3.2.33
Designation ............... teseeseceressasessaseretsasaens 3.7.1
For lifetests ......ccevvvinnnen N 4.11.2
Marking .............. Setseesesesessacsireesovensennnness 3.7
Not having qualification ...... R cevesssees ceeecececeann 3.7.1.2.1
Operation time ................ ceeeenn Ctseescesseccesencen 4.10.4.9
Specification sheets, individual ......... et ecencaecranaananas 3.9
Type number ............... Ceteertescestscercanans ceeens 3.7.1.3
Voltage drop ......cvvviveerenenneenn Ceteersessesasrosenes 4.10.18
Cold-cathode dischargetubes .......ccoovvveennns cessenns 4.13.2
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4.16.3
4.18.6

. 4.18.26

4.18.7

4.13.6
4.12.12
6.4

Appendix B, 80.7

4.19.1.3.1
4.9.20.3
41.1.7

4.9.19
4.9.19.8
4.9.19.2
4.9.19.1
4.9.20.4
4.9.19.7
4.18.33
4.9.20.3
41434
Appendix B

. 41212

4.12.1.3
4.12.14
4.18.2
4.10.6
4.10.56.1
4.10.5.2
4.13.1
4.9.12.1
4.16.3.6

. 41053

Low-pressure ........cceceeeeeens
Magnetrons .......cciiiiiinnennens
Plate .....ciiiiiiiiiiiiinennnes cecsssnane cecsessesane

Pulse or currents .................
Reflector .....ccviiiiiiinierneneccenas

Standing wave ratio, TR, ATR, and pre-TR tubes coiieieeenennn
Starting, Geiger-Mueller tubes ...........

Starting (of a radiation counter tube)

4.10.7.5
4.10.5.4
4.18.18
4.19.2.1
3.2.32
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Wafer-base pull P R N E R R T N RN N W) 49.56.2
Warmup time:
Heater-cathode, magnetrons tecsvidersesacsassassasscsssesss 41632
Klystrons .....ceeceeeeecencacsss teesesvecssssescsssssascsss 4.15.6
Water-vapor content, TR ATR and pre-TR tubes ............. veo.. 41822
Workmanship «eeeeeeeeeeceesecccacesasisascsosoasscccsonssass 3.8

Zero-bias anode current (magnetic focus), cathode-ray tubes ........ 4.12.8
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MIL-E-1D
AMENDMENT 5
24 April 1961
SUPERSEDING
AMENDMENT 4
7 September 1960

MILITARY SPECIFICATION
ELECTRON TUBES AND CRYSTAL RECTIFIERS

This amendment forms a part of Military Specification
MIL-E-1D, 31 March 1958, and has been approved by the
Department of Defense and is mandatory for use by the
Departments of the Army, the Navy, and the Air Force.

Page 1, paragraph 2.1, list of military specifications: Delete ''JAN-I-10""

and ''MIL-P-75"", with corresponding titles.
Page 1, paragraph 2.1, list of military specifications: Add:

""MIL-I-10 -Insulating Materials, Electrical, Ceramic, Class L.

MIL-E-75 -Electron Tubes, Packaging, Packing, and Container-
Marking of, General Specification for.

MIL-M-19590-Marking of Commodities and Containers to Indicate
Radioactive Material, '

Page 2, paragraph 2.1, list of military standards: Delete ''"MIL-STD-
200" with corresponding title and substitute:

""MIL-STD-200 - Electron Tubes; and Semiconductor Devices, Diode.

Page 2, paragraph 2.2, list of other publications: Delete parenthetical
statement under ''ASA C16.5-1954'" and substitute:

""(Application for copies should be addressed to the American Standards
Association, Inc., 10 East 40th Street, New York 16, N.Y.)'"'

Page 2, paragraph 3.1: Delete and substitute:

'"3.1 Qualification. Tubes furnished under this specification shall be a
product which has been tested, and has passed the qualification tests spec-
ified in 4.1.1.1.1 and 4.2.1, and has been listed on or approved for listing
on the applicable Qualified Products List. (See 6.2.)"

Page 3, paragraph 3.2.1, line 3: Following ''than'', insert ''that''.
Page 8, figure 2: Delete outline 2-1.

Page 10, figure 4: Delete outlines 4-1 and 4-3.

Page 11, figure 5: Delete outline 5-7.

Page 15, figure 9: Delete outline for "SKIRTED MINIATURE, STYLE C' cap.

Page 15, figure 9: Delete outline for "BEADED MINIATURE'' cap.

Page 19, figurel3, pinandindex guide dimension tabulation, reference ''N':

FSC 5960
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AMENDMENT 5

Delete minimum dimension ''. 340'' and substitute ''. 320",
Page 20, figure 14: In the tabulation, delete ''B7-93'' and substitute
'|B9_93'l.

Page 31, paragraph 3.6, listing under requirement or test: Delete
""Brass or bronze sleeve base test'' and substitute ''Base sleeves''.

-~

/ Page 31, paragraph 3.7, line 3: Delete ''3.7.7, inclusive, ''and substitute

"3,7.6, inclusive, 3.7.8, and 3.7.9'',

Page 32, paragraph 3.7.3: Delete '"MIL-P-75"' wherever it éppears in
the specification and substitute '"MIL-E-75"",

Page 32, paragraph 3.7.6, lines 2 and 3: Delete ''3.7.5, inclusive, "
and substitute ''3. 7.6, inclusive, 3.7.8, and 3.7.9''.

Page 33, paragraph 3.7.7, fourth line from bottom: After ''inclusive'’
add ''3.7.8, and 3.7.9."'

Page 33: Following paragraph 3.7.7, add new paragraphs:

'"3.7.8 Special marking. Tubes with intentionally added radioactive iso-
topes shall be marked in accordance with Specification MIL-M-19590, except
tubes in type I classification, as defined in Specification MIL-M-19590, shall
be marked in accordance with 3.7.8.1.

"3,7.8.1 Type | class tuﬁés. When the level of activity for a radio-
active isotope included in an/individual tube is less than the value shown in
table I of Specification MIL/ M-19590, the tube shall be marked with the iden-

tification symbol ¢ ’3 »» immediately following the tube type number

itself in the same sfanner and color as used in the tube brand marking,

Z-OOO 'f " . This identification symbol is in-

indicate the presence of a radioactive material, and is not
ued to indicate a hazard.

tended only
to be cons

"3/7.9 Lot identification. Each nonserial numbered tube listed in the pre-
and guidance lists of Standard MIL-STD-200shall be marked with a lot-
tification marking so that tubes of a given lot (see '"Submittal of Product"
ction of Standard MIL-STD-105) may be identified. Lot-identificationmarkings

Wnliss Ofkorwiae 2Tl e “’r\"‘i““"\j I'\f%a Al b in amordwne  uAlk wioot |y dnd, m
oddion | the vt ol B ot wak ke Ao The %ff* Wby fue. theld- 3)

Page 2 of
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AMENDMENT 5

2y ApLASIMA Nt

shall be limited to the use of Arabic numeraltsand English-letters, or combina-
tions of both. The si e characters of the lot identification shall be not
larger. € size of these in the date code. '

Page 33, paragraph 3.9.1: Add the following abbreviations:

"TATR tube . . . .. ¢ o v v v v v . « Anti-transmit-receive tube

Ecall i 500000 Calibrating voltage

b 1 o o 1. Millimeter

MP ......civeeveuteeess.. Missing rf pulses

TIBL o o v 6l el e e e el e e e e Milligrams per square inch (plating)
Pre-TRtube . . . ......¢ve..... Pre-transmit-receive tube

QPL ... .¢ceteseseeeesess..ualified Products List

B 6000000000000 000000C . Total indicator reading

TRtube . ......cccvecee.... Transmit-receive tube

TUT. ...... 0:50 0G0 GG 0s0008 00D 0 Tube under test''

Page 34, paragraph 3.9.1, symbol Ec/Ib: In line 2 of definition, delete ''late'
and substitute ''plate'’

Page 37, paragraph 3.9.1, symbol Zg: In definition,
delete ''Imedance'' and substitute ''Impedance'’.

Pages 37 and 38, paragraph 4.1: Delete and substitute:

''4.1 Responsibility for inspection and general procedures for acceptance.

(a) Responsibility for inspection. The supplier is responsible for the
performance of all inspection requirements as specified herein.
Except as otherwise specified, the supplier may utilize his own
or any other inspection facilities and services acceptable to the
Government. Inspection records of the examination and tests
shall be kept complete and available to the Government as speci-
fied in the contract or order. 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. Test equip-
ment and inspection facilities shall be of sufficient accuracy,
quality, and quantity to permit performance of the required
inspection. The supplier shall establish calibration of test
equipment to the satisfaction of the Government.

(b) General procedures for acceptance. Acceptance-sampling

4uA~¥b procedures shall be performed in accordance with Standard nEF- %/
MEE=STD=105 and the applicable special procedures of ap-
pendix C to this specification. The manufacturer may make
such additional tests as he may deem necessary to insure
proper quality control of his product. Other test methods
may be substituted for those specified herein provided it is
demonstrated to the Government that there is adequate correlation
between the results of the manufacturer's test methods and those
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specified in this specification, and provided that such substitution
in no manner relaxes the requirements of this specification. The

By
E2

Pianth e A Anadiling

be made available for review by the Government. | The manufac- |

1
£ 3 ~ - — '.
3 8 N3 turer shall make available for Government use a statement des- |
3 3 g cribing the materials and pertinent design features of the tube, |
E‘\ls such as anode, grid, base, filament, material, construction, ‘
3 i N N etc. The Government shall be supplied with one set of photo-

‘Z § « graphs of each tube for which the manufacturer has been granted

g E' : qualification approval. These photographs and statement of

5 g 9 materials and construction shall be the same as those submitted

8 e with the request for authorization to submit samples for quali-
j:;_ 3 fication test, and shall be used by the Government for the peri-

_E £ 3 odic review of the tubes to determine whether the design and 5:
. a‘ | construction of the tubes conform to that for which qualification |
R 3 5y \was granted.| Unless otherwise specified in 4.9.1, any tube ——*
$ e which fails any test shall be rejected unless the manufacturer

has corrected the cause of failure."

Pages 38 and 39, paragraphs 4.1.1to 4.1.1.7, inclusive: Delete and
substitute:

"4.1.1 Classification of tests. Tests specified on tube specification
sheets will be indicated by one of the methods specified in 4.1.1.1 and will fall
into one of the groups specified in 4.1.1. 2.

"4.1.1.1 Methods of indicating tests.

"4.1.1.1.1 Method A (preferred). Test classifications will be indicated
on tube specification sheet by grouping tests in blocks by inspection criteria
as indicated below:

BLOCK TITLE DESCRIPTION

General ..........00.00v0es.s.... Covers general performance re-
quirements applicable to the
whole specification, and are
not assigned an inspection
level or AQL.

Qualification inspection .. ... ....... . - Constitutes only the tests nor-
(Previously "Qualification approval'') mally performed at qualifica-
tion inspection. (See 4.1.1.2.1)

Acceptance inspection, part 1
(Production) ..... 6 0.00000000a ++++.. Normally performed on a lot-

(Previously "Measurement acceptance' sampling basis with a com-
bined AQL. Covers critical
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parameters likely to be af-
fected by daily variations in
assembly and processing
(see 4.1.1.2.6).

Acceptance inspection, part 2

(Design) . ........¢..v.42vev.eu....Normally performed on a lot-

(Previously '"Measurement acceptance') sampling basis and specifies
AQI and inspection level.
Covers parameters that nor-
mally will not be affected by
daily variations in assembly
and processing (see 4.1.1.2.3
and 4.1.1.2.4).

Acceptance inspection, part 3 s

(Life or periodic-check) . . ... ... «+e.0+.. Tests performed at stated con-

(Previously "Acceptance life'') ditions for a specified period
of time (see 4.1.1.2.5); or

Tests performed on a nonsta-
tistical periodic basis on key
design characteristics to as-
sure against unacceptable de-
grees of deterioration for those
characteristics.

"4.1.1.1.2 Method B. Test classifications are indicated on the tube spec-
ification sheet by utilizing the symbols indicated below. This method shall
not be used in formulating new tube specification sheets under this specification.

Test Symbol
Qualification {(only) . ... ............. ko
Standard design . ................ . ¥
Special design ... .. c et e e ae e e, #
Periodic-check ................ ... H##
Production . .............0.000.... Except for tests marked with a

dagger sign ''1+'" (see 3.9.1),
production tests have no sym-
bol marking. Life tests and
tests with special AQL are
not conducted as production
tests.

"4.1.1.2 Inspection groups.

'"4.1.1.2.1 Qualification tests. All tests listed on the tube specifica-
tion sheets shall be conducted as qualification tests. Tests indicated on the
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tube specification sheet as qualification tests shall normally be conducted as
qualification tests only. —

(Quo¥hitien Approrik Authorls
"4.1.1.2.2 Periodic-check tests. \The tubes for periodic-check tests
shall be selected at random intervals so\that, at the time any lot is offered
for acceptance, not less than three tubes\shall have been tested during the
~ last 12 calendar months. Should the tubejpr tubes fail such a test, the matter
3 shall be reported to the A i cy (ASESA)
£ as a matter affecting qualification. The failure of one or more samples in a
y periodic-check test shall be no cause for rejection of tubes until such time as
= the effect of the failure on qualification has been determined
TA of dEF-
"4.1.1.2.3 Design tests. Inspection level kb-ofStandard-MIL-STD-105

3
< shall be used for standard-and special-design tests. Unless otherwise spec-
< ified (see 3.9), AQL for each individual test shall be as follows:

Design test AQL (percent defective)
Standard . ............... 6.5
Special .. ......... er ... 4.0

' "4,1.1.2.4 Tests with special AQL. All test items specified on the tube

; specification she%%wizth an AQL value shall be sampled and inspected in ac-

»«é cordance with § X 5, and the applicable special provisions
of appendix C. Where inspection level 1A is specified, inspection level L6

X
< shall be used.

"4.1.1.2.5 Life tests. Life tests shall be performed as specified on
the tube specification skeet or as specified in 4,11 to 4.11.8, inclusive, as
applicable.

'"4.1.1.2.6 Production tests. Production tests are divided into the three
major groupings listed below and shall be conducted as follows:

Group A: Mechanical inspection. All mechanical, visual-
mechanical, and dimensional characteristics
designated as production tests. For classifi-
cation of defects and acceptance-inspection
criteria, see 4.9.

Group B: Electrical tests. All electrical characteristics
designated as production tests. All electrical
defects are major 1 defects, 1 percent AQL
(combined defectives).

Group C: Inoperatives. All inoperatives (shorts, discon-
tinuities, and air leaks) are major 1 defects,

0.4 percent AQL (combined defectives).
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"4,1.1.2.7 Variable sampling. The measurements of certain electrical
tests for the lot shall be controlled for central tendencies, deviations of lot
average from bogey, and for dispersion above the average. The sample size
shall be as specified on the tube specification sheet. For acceptance-
inspection procedures, see appendix C.

% '"4.1.2. Resubmitted lots. In the event additional electrical processing
2 is performed on tubes in order to repair a defect, an additional life-test
sample shall be chosen from the resubmitted lot. Resubmitted lots shall be

5 as defined in Standard MIL-STD-105. DEF- (3]

'"4.1.3 Irregular production. When production is intermittent or irreg-
ular (ie, characterized by lapses of 1-month duration or longer), either normal
or tightened inspection shall be used, depending on the eligibility of the manu-
facturer. The government may authorize reduced inspection for design tests
after the first lot, if all of the following conditions are met:

(a) The lapse of time is less than 3 months;

(b) The manufacturer was eligible for reduced inspection at the end
of previous production run; and

(c) Eligibility for reduced inspection is maintained.

'""4,1.4 Testing and branding at remote locations. The following criteria
shall govern production-test acceptance and branding of tubes at locationc
other than at'the point of manufacture:

AV Aol G gt wndi e onmspeciion wnbiol § He i amufndiits

(2a) When tubes are manzfactured and tested at one plant and branded
at another location)/group C (inoperatives) tests shall be per-
formed at the branding location, in accordance with the applica-
ble acceptance-inspection procedure, immediately prior to
branding.

(b) When tubes are manufactured at one plant but transported to
another location for production testing and branding all pro-
duction tests (groups A, B, and C) shall be performed at the
branding point, in accordance with the applicable acceptance-
inspection procedure, prior to branding.

'"4.1.5 Delayed shipment of inspected tubes. The following criteria
shall govern the acceptance of inspected tubes which have been held in storage:
S"{p&K Rl t° See tldo nuo pavgrapd nst|

subsequently been held in storage for a period of 30 days or
longer shall be retested for group C (inoperatives) defects,
i in accordance with the applicable acceptance-inspection pro-
~ [(cedure, prior to branding and shipping.
(b) Tubes which have passed Government 1nspect102 and have subse-
quently been held in storage for a period of 42°months or longer

W frwille (0 shall be retested for all-produetion-tests—{groups-A, B, and €},
Growp & Congpesalivns )
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in accordance with the applicable acceptance-inspection proce-
dure, prior to branding and shipping. In-addition, the-air=teak

N test-specified-in4-7-6-—shall be performed-as part of group C

tests. "

Page 39 paragraph 4.3.1 line 5: Following "Government', insert
'""-approved'.

Page 40, paragraphs 4.7.1 to 4.7.3, inclusive: Delete and substitute:

"4.7.1 Continuity. Tubes shall be tested for continuity of all possible
circuits, including shell, base, base sleeve, shield, and duplicate-pin con-
nections to the same electrode, as applicable. During the continuity tests,
the tube shall be tapped (except life-test samples) as specified in 4. 7. 7 for
receiving tubes and as specified in 4. 7.8 for all other tubes. Tubes which
give an indication of a permanent or intermittent open circuit during this
test shall be rejected as inoperable.

""4.7.2 Permanent shorts. Tubes shall be tested, as specified in 4. 7.7
for receiving tubes and as specified in 4. 7. 8 for all other tubes, for shorts
between any of the elements, no-connection base pins, and internal shields,
without mechanical excitation of the tube. Tubes showing permanent shorts
during this test shall be rejected as inoperable.

"4.7.3 Tap shorts. Unless otherwise specified (see 3.9), tubes shall
be subjected to the shorts test and tapping procedure as specified in 4. 7.7
for receiving tubes, and the tapping procedure as specified in 4. 7. 8 for all
other tubes.

'""4.7.3.1 Regular-tube types. If a short indication is obtained, the tap-
ping cycle shall be repeated two more times. If a short indication is again
obtained, the tubes shall be rejected as inoperable.

"4.7.3.2 Reliable-tube types. If a short indication is obtained at any
time during the tapping procedure, the tube shall be rejected as inoperable. "

Page 40, paragraph 4. 7.4, next to last sentence: Following "Covern-
ment', insert "-approved'.

Page 40, paragraph 4.7.5: Delete and substitute:

'"4.7.5 Continuity and shorts tests (for reliable tubes). Tubes shall be
subjected to the shorts test and tapping procedure as specified in 4. 7. 7 for
receiving tubes, and the tapping procedure as specified in 4. 7. 8 for all
other tubes. Tubes which give an indication of one or more of the following
shall be rejected as inoperable:

(2) Open circuits. (See 4.7.1)
(b) Permanent shorts. (See 4.7.2)
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(c) Tap shorts. (See 4.7.3.2.)
(d) Air leaks. (See 4.7.6.)"

Page 41, paragraph 4.7.6, item a, line 5: Delete ''that' and substitute
"twice the life-test''.

Page 41: Following paragraph 4. 7.6, add new paragraphs:

'""4,7.7 Shorts test (for receiving tubes). The tube shall be connected to
the shorts test equipment in such a manner that the minimum specified sensi-
tivity is maintained between all elements in a single section of a tube, but
like elements in the sections of a multisection tube may be paralleled pro-
vided that the mechanical assembly of the tube structure is such that the
possibility of shorts between sections is proven to be remote in that the cumu-
lative result of tests on [, 000 or more tubes of a given construction shows
that no more than 0.4 percent of the tubes show any indication of tap shorts
between like elements in the sections of a multielement tube. The shorts
simulator used for calibration shall be of the passive type (time-controlled-
switch closure) and shall add a minimum of capacitance to the circuit under
test consistent with good low-capacitance wiring technique. Except for
heater-cathode, a short circuit shall be defined as an equivalent resistance
between adjacent elements which persists for a period of time in excess of
that determined by a limiting curve of resistance versus time duration pass-
ing through the following points:

Resistance,
ohms ‘ Time duration
600,000 . ... ..0oouoveunn.. Constant value (permanent
short)
500,000 ............... 500 us
100,000 ........... 5 100 us
1,000 . . ............. 60 us

For heater-cathode, the sensitivity need not exceed 10 percent of the above
resistance value. Figure 74 illustrates this curve and is marked to show
the area of rejection and acceptance, ie, a short circuit of 100, 000 ohms
equivalent resistance shall be accepted if it persists for less than 100 us,
etc. The voltage applied between adjacent elements of the tube shall have a
value between 20 and 70 volts dc or peak ac. When tapping is specified for
shorts testing, it shall be performed in accordance with the following pro-
visions:

(a) The tube shall be mountea in the test socket of the shorts test
equipment and tapped three times on each of two planes 90°
to 120° apart. During tapping, the tube shall be supported
only by a socket and a light-finger pressure or soft-cushioned
mechanical pressure on the dome of the bulb. The finger or
mechanical pressure on the dome of the bulb shall be used
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only to prevent the tube from coming out of the socket. This
pressure shall be so applied that it offers negligible restraint
to lateral motion at the top of the bulb.

(b) The tap blows shall be delivered to the tube approximately two-
thirds up on the holddown height.

(c) The tapping device shall be so designed and adjusted that it will
deliver an impulse of approximately one-half sine wave of
300£50 us duration, as measured at 10 percent of the amplitude
of the half wave, and have a minimum average amplitude equiva-
lent to 80 G peak acceleration for T-5-1/2 and larger tubes, and
40 G peak acceleration for tubes smaller than the T-5-1/2 bulb
size.

(d) The tapper impulse shall be measured with a Gulton model A-305
accelerometer, or equivalent, mounted in a standard production
type (replaceable cap and clips) T-5-1/2 socket and having no
other support. The tap blow shall be delivered to the acceler-
ometer at the approximate midpoint and in a direction parallel
to the plane of maximum sensitivity of the accelerometer. The
output of the accelerometer shall be coupled through a cathode
follower and low-pass filter-amplifier combination to a suitable
calibrated oscilloscope. The low-pass filter shall have a mini-
mum high-frequency cutoff at 5,000 cps. (The Gulton KA-1 test
set on 5-kc filter position possesses appropriate characteristics.

"4.7.8 Tapping procedure (for other than receiving tubes). The tube
shall be mounted in the socket of the short test equipment and tapped
three times on each of two planes 90° apart. Sharp blows shall be de-
livered with a mallet consisting of a 1/8 inch-diameter fiber rod inserted
and glued into the small end of a No., 8 high quality cork 1-1/16 inches
long and having a large diameter of 7/8 inch and a small diameter of 11/16
inch. The overall length of rod and cork shall be 6 inches. '

Page 41, paragraph 4.9: In the list of tests, delete "Brass or bronze
sleeve base' and substitute '"Base sleeves''.

Page 42, paragraph 4.9.1: At end of paragraph, add "The decision to
accept or reject the lot shall be made independently for each degree (major
1, major 2, minor, or control) for which an AQL is designated."

Page 43, paragraph 4.9.4, last sentence: Delete ""L-4'" and substitute
"L.-411"; delete '""JAN-1-10" and substitute "MIL-I-10".
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Page 43, paragraph 4.9.5.1, third sentence: Delete and substitute
""The minimum depth of soldered contacts within the base pins shall be as
follows:

Pin size, Minimum penetration,
inch inch

0093 c 6 600000000000 0060000 1/32

0.125 . . vv v oiv v s S aeie s w e 1/32

0.156 . . ..o iii e oo 1/16

0.187 ....... e e e e e e e e 1/16

Larger than 0.187 . ......... ... 3/32¢

Page 46, paragraph 4.9.6.3: In heading, delete "for" and substitute
"miniature and subminiature'’; following second sentence, insert "The tube
holder shall be in accordance with Drawing 245-JAN."; delete fifth sentence;
in seventh sentence, delete '"cool at" and substitute "return to''.

Page 46, paragraph 4.9.7: Delete.

Page 46, paragraph 4.9.8, second sentence: Delete and substitute
""After this test, the tubes shall be examined and shall show no mechanical
failures, harmful corrosion, loss of plating or paint, or any other defect
or deterioration which may interfere with operation. '

Page 47: Following paragraph 4.9.12.1, add new paragraph:
"4,9,12,2 Low-pressure voltage breakdown (for cathode-ray tubes).

Unless otherwise specified (see 3.9), this test shall be made with the fol-
lowing voltages applied to all base pins, as applicable:

Heater voltage . . .. ............ Nominal rated values

Ehk . ............ 500000 0 . . . Maximum negative

Eel ............ .. ......... Maximum negative

Deflection plate voltages . ........ Maximum Eb2 plus maxi-
mum ed

All other voltages ............. Maximum rated values

NOTE: During the test, each deflection plate individually and
one at a time shall be switched from+ ed to -ed
(maximum) to+ed (maximum). Coronaproof base con-
nectors that do not degrade the tube-voltage-
breakdown characteristics shall be employed. With
voltages applied, the pressure shall be reduced to
specified value and maintained for 60 seconds. Neon
light indicators having an approximate 1, 000 uAdc
sensitivity shall be connected in series with each
base electrode for detecting corona or voltage
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breakdown. The tube shall be considered satisfac-
tory if no neon indicator light glows during the 60-
second period. "

Page 49, paragraph 4.9.18, line 4: Following ''packaged tube', insert
""or packed tubes

Page 49, paragraph 4.9.18.1.1, lines 4 to 8 inclusive: Delete and
substitute '"following when specified as production tests (see 3.9): Heater-
cathode leakage, plate current, cutoff, power output, transconductance,
plate resistance, ac amplification, and conversion transconductance."

Page 52, paragraph 4.9.19. 3, next to last line: Following '"'all", insert
" 3 1"
production''.

Pages 52 and 53, paragraph 4.9.19.8: Delete and substitute:

""4.9.19. 8 Vibration (cathode-ray tubes). Each tube shall be vibrated
in pos1t10ns X4y and X, and shall withstand, without damage, simple har-
monic vibration, at an amplitude of 0.040+0. 0025 inch (0. 080+0. 005 inch
total excursion), at a frequency of 25+2 cps for 60 seconds and at a fre-
quency of 50+2 cps for 300 seconds, in each direction. The increase in
line width or displacement of the spot due to the relative motion of the
tube parts shall not exceed the limit specified. Electrostatic-deflection
tubes shall be vibrated with a circular trace adjusted for optimum focus.
Magnetic deflection, electrostatic-focus tubes shall be vibrated with a low-
intensity optimum-focus spot. Magnetic deflection, magnetic-focus tubes
shall be vibrated with a low-intensity spot corresponding to the image of the
final aperture.

"4,9,19.9 Sweep-frequency vibration. The tubes shall be fastened
rigidly to the vibration platform and vibrated with simple harmonic motion
over a frequency range of 50 to 2, 000 cps at an acceleration value of 10 G
peak. The acceleration over the frequency range shall be within 120 per-
cent of the reference acceleration at 100 cps. The frequency shall increase
from 50 to 2,000 cps with approximately logarithmic progression and shall
require 4 minutes minimum, 5 minutes maximum, to traverse the range.
Each tube shall be vibrated in positions X; and X,, except that if the cumu-
lative result of tests on 50 or more tubes of a given construction shows that
more than 75 percent of the tubes have higher output voltages in one posi-
tion, subsequent measurements need only be taken in the position showing
the higher readings.

""4.9.19.9.1 Receiving tubes. Receiving tubes shall be tested as speci-
fied in 4.9.19.9 with the specified voltages (see 3.9) applied to the tubes
during vibration. The value of Ebb shall be the same as the value of Eb
under the test conditions and shall be applied to the tube through the spec-
ified resistor, Rp. The value of the alternating voltage, Ep, produced across
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the resistor, Rp, as a result of vibration, shall be measured with a suitable
device. This device shall have an appropriate voltage range and shall have
the ability to measure, with an error of less than 10 percent, the rms value
of a sine wave of voltage at all frequencies from 20 to 20, 000 cps, and shall
have dynamic response characteristics equivalent to or faster than a VU
meter (as described in American Standard C16.5-1954). The value of Ep
shall not exceed the limit specified (see 3.9) at any point in the swept fre-
quency range, nor shall this test result in open circuits, permanent shorts,

or tap shorts as specified in 4.7.1, 4.7.2, and 4.7.3. For special construc-
tion tubes, vibration positions shall be specified on tube specification sheets."

Page 53, paragraph 4.9.20. 3, third and fourth sentences: Delete and
substitute ""The tubes shall be vibrated at a constant amplitude in each of three
positions through the frequency range from 10 to 50 cps and back to 10 cps.
The time for gradually coverning the range from 10 to 50 cps and back to 10
cps shall be 3 to 15 minutes. "

Page 54, paragraph 4.9.20.5, item b, line 4: Delete ""and 4.7.3, re-
spectively' and substitute ''to 4. 7. 3. 2, inclusive."

Page 54, paragraph 4.9.20.6, item a, lines 4 and 5: Delete "and 4. 7. 3,
respectively' and substitute ''to 4. 7. 3.2, inclusive." '

Page 54, paragraph 4.9.21: In line 4, delete ''3.7.7'" and substitute
"'3.7.9"; delete third and fourth sentences and substitute ""While holding the
tube in the chamois-covered palm of one hand, and exerting as much pres-
sure as possible with the other hand, the marking shall be rubbed 12 times
with a soft chamois."

Page 58, paragraph 4.10.3.3, lines 6 and 7: Delete ""an RCA Victor
dynamic speaker MI-6234, or equivalent,' and substitute ""a 7-inch- or 8-
inch-diameter speaker having a nominal free-air cone-resonance of 70 cps
or lower, and a power rating of 5 watts minimum. "

Page 61, paragraph 4.10.4.9, line 2: Delete '(t])" and substitute "{¢)".

Page 63, paragraph 4.10.6.6, fourth line from bottom: Following
"for the', insert "input power or''.

Page 63, paragraph 4.10.7.2, equation: Delete nQli and “QZ" and sub-
stitute '"Ql'" and Q2'", respectively.

Page 67, paragraph 4.10.13: Delete and substitute:

""4.10.13 Operation of rectifiers. Each tube shall operate satisfactorily
and without rejectable arc-backs in a rectifier circuit under the conditions
specified. The criteria for rejectable arc-back and their detection shall be as
specified in 4.10.13.1 to 4.10.13. 3, inclusive, as applicable, or as specified.
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When the test conditions specify circuit constants, the dc current in the load
resistor shall be within the limits specified. The duration of test shall be
sufficient to obtain indication of satisfactory operation. For mercury-vapor
rectifiers, the cathode shall be allowed to heat for a period of time sufficient
to distribute the mercury properly in the bulb. Inductive loading shall not be
used.

'""'4.10.13.1 Operation of receiving-type rectifiers. In the operation of
receiving-type rectifiers, a rejectable arc-back is defined as one which has
a peak reverse current which is at least 3.5 times the rated peak steady-
state plate current per plate and which occurs after a delay of at least 5
input frequency cycles from the time of application of plate voltage. This
delay distinguishes arcs attributable to the tube from those which result
from transient instability of the test equipment. The arc-back detector
shall have a maximum charging time constant of 0.5 ms, and shall be capa-
ble of detecting a single rectangular peak of 0.5 ms duration with an am-
plitude of 3.5 times the rated peak steady-state plate current per plate.
This is not a destructive test.

""4.10.13.2 Operation of gas rectifiers. In the operation of gas recti-
fiers, a rejectable arc-back is defined as one which has a current in the
reverse direction whose peak value is not less than five times the peak
forward anode current obtained during this test. In the test circuit, the
source impedance shall be such that the peak value of the steady-state cur-
rent in the shorting circuit, when all tubes are short circuited, shall be not
less than 7.5 times the peak forward anode current obtained during this
test. The arc-back detector shall be capable of detecting a rejectable arc

.current whose duration is 1/4 cycle to 1/2 cycle of the frequency of the

U Rl 2

applied voltage._ Unless otherwise specified (see 3.9), the frequency of

operation shall bel60 cps. Qualification samples shall be operated for 1
hour. Unless otherwise specified (see 3.9), rejectable arc-backs do not
apply to life tests.

'"4,10.13. 3 Operation of high-power vacuum rectifiers. In the opera-
tion of high-power vacuum rectifiers, a rejectable arc-back is defined as one
which has a current in the reverse direction whose peak value is not less
than the value specified. In the test circuit, the source impedance shall
be such that the peak value of the steady-state current in the shorting cir-
cuit, when all tubes are short circuited, shall be not less than the value
specified. The arc-back detector shall be capable of detecting a rejectable
arc current whose duration is equal to or greater than 1/4 cycle of the
frequency of the applied voltage. The frequency of the applied voltage shall
be as specified. Qualification samples shall be operated for 1 hour. Unless
otherwise specified (see 3.9), rejectable arc-backs do not apply to life tests''.
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Page 69, table IV: Delete and substitute:

'""Table IV. Connections of electrodes of tubes or sections for measuring
direct interelectrode capacitances.

Type of tube unit
or section

Capacitance

Measure between

Ground

Indirectly-heated
cathode types

Heater-cathode

Heater and cathode

All other elements,
shields, metal
parts, etc.

Diode

Plate-all

Plate and (cathode
+ heater + shields
+ metal parts, etc)

Other units

Cathode-diode
plate

Cathode and (diode
plate + heater +
shields + metal
parts, etc)

Other units

Coupling (between
units).

Diode plate and
plate of other
unit(s)

All other elements,
shields, metal
parts, etc

Coupling (between
units)

Diode plate and grid
of other unit(s)

All other elements,
shields, metal
parts, etc

Triode, tetrode,
and pentode

Interelectrode Specified two elec- |All other elements,
(general) trodes of same unit| shields metal
parts, etc
Grid-plate Grid and plate All other elements,
shields, metal
parts, etc
Input Grid and (cathode + |Plate, diodes, in-
heater + screen + | active unit(s)
suppressor +
shields + metal
parts, etc)
Output Plate and (cathode |Grid, diodes, inac-

+ heater + screen
+ suppressor +
shields + metal
parts, etc)

tive unit(s)

Coupling (between
units)

Grid of one unit
and plate of other

All other elements,
shields, metal

parts, etc
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'""Table IV. Connections of electrodes of tubes or sections for measuring

direct interelectrode capacitances.

(Cont'd)

Type of tube unit
or section

Capacitance

Measure between

Ground

Coupling (between
units)

Plate of one unit
and plate of other

A1l other elements,
shields, metal
parts, etc

Coupling
(general)

Electrode of one
unit and electrode
of other

A1l other elements,
shields, metal
parts, etc

Cathode-plate
(grounded grid)

Cathode and plate

A1l other elements,
shields, metal
parts, etc

Input (grounded
grid)

Cathode and (grid
+ heater + screen
+ suppressor +
shields + metal
parts, etc)

Plate, diodes, inac-
tive unit(s)

Output (grounded
grid)

Plate and (grid +
heater + screen
+ suppressor +
shields + metal
parts, etc)

Cathode, diodes, in-
active unit(s)

Mixer

Signal grid
(1)-plate

Signal grid (1) and
plate

A1l other elements,
shields, metal
parts, etc

Signal grid
(2)-plate

Signal grid (2) and
plate

A1l other elements,
shields, metal
parts, etc

Input (1)

Signal grid (1) and
(all other ele-
ments, shields,
metal parts, etc)

Input (2)

Signal grid (2) and
(all other elements,
shield, metal
parts, etc)

Output

Plate and (all other
elements, shields,
metal parts, etc)
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Table IV. Cotinections of electrodes of tubes or sections for measuring

direct interelectrode capacitance.

(Cont'd)

Type of tube unit
or section

Capacitance

Measure between

Ground

Coupling

Signal grid (1) and
signal grid (2)

All other elements,
shields, metal
parts, etc

Converter

Signal grid-mixer
plate

Signal grid and
mixer plate

A1l other elements,
shields, metal
parts, etc

rf input

Signal grid and (all
other elements,
shields, metal
parts, etc)

Mixer output

Mixer plate and (all
other elements,
shields, metal
parts, etc)

Osc grid-osc plate

Osc grid and osc
plate

All other elements,
shields, metal
parts, etc

Osc input

Osc grid and (cath-
ode + heater +
mixer plate + sig-
nal grid + shields
+ metal parts, etc)

Osc plate

Osc output

Osc plate and (cath4Osc grid

ode + heater +

mixer plate + sig-
nal grid + shields
+ metal parts, etc)

Osc input—l-/

Osc grid and (all
other elements,
shields, metal
parts, etc)

Osc output-lj

Cathodeand (heater
+ mixer plate +
signal grid + osc
plate + shields +
metal parts, etc)

Osc grid

—I—/Applies to converters normally operated with rf voltage between cathode

and ground.
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Table IV. Connections of electrodes of tubes or sections for measuring
direct interelectrode capacitance. (Cont'd)

Type of tube unit

o Eeciien Capacitance Measure between Ground

Osc grid cathode—l-/ Osc grid and cath- |All other elements,
ode shields, metal
parts, etc

Osc grid-mixer | Osc grid and All other elements,
I/ mixer plate shields, metal
plate
parts, etc
Osc grid-all ex- Osc grid and (mixer | Cathode
cept cathodel/ plate + signal grid

+ osc plate +
heater + shields +
metal parts, etc)

Coupling Osc grid and signal{All other elements,
grid shields, metal
parts, etc
Coupling Osc plate and sig- |All other elements,
nal grid shields, metal

parts, etc

l/Applies to converters normally operated with rf voltage between cathode
and ground.

Page 73, paragraph 4.10.16.1, line 5: Following ''total", insert '"power!'.

Page 76, paragraph 4.11: At end of paragraph, add "Except for stability
and survival-rate tests, life tests are considered destructive. !

Page 76, paragraph 4.11.1: Add:

"(f) If a minimum envelope temperature is specified, the require-
ment will be satisfied if a tube having a bogey plate-current
value t 5 percent under normal test conditions is determined
to operate at the minimum specified temperature at any position
on a life-test rack. (See 3.9.)"

Page 77, paragraph 4.11.2: Delete and substitute:

""4,11.2 Tubes for life tests-l/(see 6.1). The tubes comprising the sam-
ple shall be selected at random by the Government throughout the production.
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Tubes selected may, at the discretion of the manufacturer, be subjected to any
tests on the tube specificatjon sheet. If the tubes are outside the initial speci-
fication limits for the chofen tests or if they have mechanical defects, they may,
at the discretion of the fmanufacturer, be replaced by randomly selected good
tubes. When tube typés submitted under this specification are part of the man-
ufacturer's commercial production and are life-tested by him under the speci-
fied conditions and in at least the required quantities, the Government may
accept the results of these tests in lieu of the results of the tests specified
herein. " g -
W Amdl K.
Page 77, paragraph 4.11.3.1, item a, lines 1 and 2: Delete "1 to 1-1/2
hour' and substitute "2 to 20 hours''.

MIL-E-1D
AMENDMENT 5

Pages 78 and 79, paragraphs 4.11.3.2 to 4.11. 3.4, inclusive: Delete
and substitute:

"4.11.3.2 Life-test groups A, B, C, and D. The procedures for appli-
cable life-test groups shall be as specified in 4.11. 3.2.1 and in the para-
graphs listed below:

Group Paragraphs
A ococoooc 5006000000000 4.11.3.3to 4.11.3.3.3, incl
B ccoccoocunoooe eee.. 4.11.3.4t04.11.3.4.2, incl
© ocococoocoocooooo0c «ee.. 4.11.3.5t0 4.11.3.5.2, incl
D 5060000000000000060606cC 4.11.3.6 and 4.11.3.6.1

When the tube specification sheet refers to one of the above group letters, the
duration of the test and life-test end points (see 4. 11. 4) will also be specified.

The tubes shall be checked (by applying the specified end-point tests) at inter-
vals during the test. The length of these intervals shall be decided by the man-

ufacturer. The total number of tubes placed on life test from the lot shall be
considered the life-test sample but, at the discretion of the Government, any
tube whose failure is due to test-equipment failure or operator error shall not
be considered a failure. Such tubes may be replaced by tubes randomly selected
from the same lot. The Government may release tube lots for shipment prior to
completion of life test if eligibility for prerelease has been established. When
establishing eligibility for prerelease, in those cases where there has been a prod
tion discontinuity of both military and commercial production for a period in ex-
discontinuity of both military and commercial production for a period in ex-

cess of 12 months, elibility for prerelease shall be reestablished. When tube
types submitted under this specification are part of the manufacturer's com-
mercial production and are tested by him under the life-test conditions speci-
fied herein, and in at least the required quantities, the results of these tests
may be used to establish eligibility for prerelease of such types.

"4,11.3.2.1 Life-test failure after shipment (groups A, B, C, and D).
In the event a life-test sample fails and the lot of tubes represented has been
been shipped prior to completion of life test, the manufacturer shall
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immediately notify the cognizant Government inspector and the contracting
officer of the failure and of action taken.

""4,11.3.3 Life-test group A.

The number of tubes to be life tested per

life-test lot shall be in accordance with the following double-sampling plan
(a life-test lot shall be a maximum of l-week's production):

DOUBLE-SAMPLING PLANL/
Sample Cumulative Acceptance Rejection
size sample size number number
First sample. . . 5 5 1 4 (or 3 inopera-
tives)
Second sample. .| 10 15 3 (2 or less 4 (or 3 inopera-
inoperatives) tives)

—I—/The plan applies at the end of the specified life-test period.

'"4.11.3.3.1 Establishment of eligibility for prerelease (group A). A
minimum number of tubes (excluding second samples) shall have completed the
specified life-test duration before the prerelease plan can be used. In order

to more rapidly establish eli%ibility for prereleasing, larger life-test samples
may be selected from initial life-test lots in accordance with the following:

() The number of tubes from any lot shall not exceed 10.

(b) In those cases where more than five tubes are selected, the
tubes shall be sequentially numbered and the first five tubes
shall be considered the first sample for evaluation of the lot
they represent.

"4.11.3.3.2 Release prior to completion of life test (group A). A lot is
eligible for shipment prior to completion of life test if the sampling test results
meet the requirements in the following prerelease tabulation:

ALLOWABLE NUMBER DEFECTIVES AT:i/
CRITERIA FOR TUBE 10% of 30% of 60% of 100% of
PRERELEASE AT: SAMPLE specified | specified | specified | specified
life life life life
10% of specified Current 5 0 S coo —oo
life Last 30 1 2 3 5
30% of specified Current 5 -—- 0 -—- ---
life Last 30 --- 3 4 5
60% of specified Current 5 --- --- 1 ---
life Last 30 - - 4 5

l/The requirements of this tabulation are applicable.to first sample only.
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The above tabulation is to be interpreted as follows:

Prerelease period Criteria for prerelease

10 percent of specified life. . . .. 1. The five-tube sample from the
lot being evaluated shall con-
tain 0 defectives at 10 percent
of the specified life-test dura-
tion; and

2. The last 30 tubes which have
completed 10 percent of the
specified life-test duration
shall contain not more than 1
defective; and

3. The last 30 tubes which have
completed 30 percent of the
specified life-test duration
shall contain not more than
2 defectives (cumulatively),
and

4, The last 30 tubes which have
completed 60 percent of the
specified life-test duration
shall contain not more than
3 defectives (cumulatively),
and

5. The last 30 tubes which have
completed 100 percent of the
specified life-test duration
shall contain not more than
5 defectives (cumulatively).

30 percent of specified life. . . . . 1. The five-tube sample from
the lot being evaluated shall
contain 0 defectives at 30
percent of the specified life-
test duration; and

2. The last 30 tubes which have
completed 30 percent of the
specified life-test duration
shall contain not more than
3 defectives (cumulatively);
and
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Prerelease period Criteria for prerelease

30 percznt of specified life. . . . 3. The last 30 tubes which have
completed 60 percent of the
specified life-test duration
shall contain not more than
4 defectives (cumulatively);
and

4. The last 30 tubes which have
completed 100 percent of the
specified life-test duration
shall contain not more than
5 defectives (cumulatively).

60 percent of specified life. . . . 1. The five-tube sample from
the lot being evaluated shall
contain not more than 1 de-
fective (cumulatively) at 60
percent of the specified life-
test duration; and

2. The last 30 tubes which have
completed 60 percent of the
specified life-test duration
shall contain not more than
4 defectives (cumulatively);
and

3. The last 30 tubes which have
completed 100 percent of the
specified life-test duration
shall contain not more than
5 defectives (cumulatively).

For purposes of prerelease only, the manufacturer shall take readings at the
prerelease periods shown in the above tabulation. Readings may be taken on
sample tubes 24 hours prior to or 72 hours subsequent to the prerelease period
and may be considered as having been read at the prerelease period; however,
the full 10 percent of the specified life-test duration shall be completed prior
to release at the 10-percent prerelease period.

'"4,11.3.3.3 Exceptional life history (group A). In those cases where a
tube type shows exceptionally good life history, as determined by compliance
with conditions (a) and (b) below, interim readings at 30 percent and 60 per-
cent of specified life may be discontinued, at the option of the manufacturer,
and the lot may be released at 10 percent of specified life:

(a) The five-tube sample from the lot being evaluated shall contain
0 defectives at 10 percent of specified life.
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(b) The last 30 tubes which have completed 100 percent of the spec-
ified life~test duration shall contain not more than 1 defective.

When defectives occur at 10 percent of specified life which make it mathe-
matically impossible for the tube type to meet the 100-percent-of-specified-
life critevion in (b) above, prerelease procedures shall revert to those speci-
fied in 4.11. 3, 3. 2.

""4.11.3.4 Life-test group B. The number of tubes to be life tested per
life-test lot shall be in accordance with the following sampling plan (a life-test
lot shall be a maximum of 1-week's production):

0

n1=3 Cl

nz =S cC2 = 1
except that ¢y = 1 if the first sample from the preceding lot contained 0 de-
fectives.

The above plan applies at the end of the specified life-test period.

'"4.11.3.4.1 Establishment of eligibility for prerelease (group B). A
minimum of 12 tubes shall have completed the specified life-test duration
before the prerelease plan can be used. At the option of the manufacturer,
in order to more rapidly establish eligibility for prereleasing, larger life-
test samples may be selected from life-test lots in accordance with the fol-
lowing:

(a) The number of tubes from any one lot shall not exceed six.

(b) In those cases where more than three tubes are selected, the
tubes shall be sequentially numbered and the first three tubes
shall be considered the first sample for evaluation of the lot
they represent; the second three tubes shall be considered as
the second sample, when required.

'""4.11.3.4.2 Release prior to completion of life test (group B). A lot
is eligible for shipment prior to completion of life test if the sampling test
results meet the requirements in the following prerelease tabulation:

CRITERIA FOR TUBE ALLOWABLE NUM% R
PRERELEASE AT: SAMPLE OF DEFECTIVE
10% of specified Current 3 0
life Last 18 0
30% of specified Current 3 0
life Last 18 2
60% of specified Current 3 0
life Last 18 3

-UThe requirements of this tabulation are applicable to first sample only.

Page 24 of
38 pages



[IL-E-1D
AMENDMENT 5

The above tabulation is to be interpreted as follows:

Prerelease period Criteria for prerelease

10 percent of specified life. . . . . 1. The three-tube sample from
the lot being evaluated shall
contain 0 defectives at 10
percent of the specified life-
test duration; and

2. The last 18 tubes which have
started life test shall con-
tain 0 defectives at their
present life-test status at
the time of prerelease of
the current lot.

30 percent of specified life. . . .. 1. The three-tube sample from
the lot being evaluated shall
contain 0 defectives at 30
percent of the specified life-
test duration; and

2. The last 18 tubes which have
started life test shail con-
tain not more than 2 defec-
tives at their present life-
test status at the time of
prerelease of the current
lot; and

3. That portion of the last 18
tubes which have started
but have not completed life
test shall contain not more
than 1 defective at the time
of prerelease of the current
lot.

60 percent of specified life. . . . . 1. The three-tube sample from
the lot being evaluated shall
contain 0 defectives at 60
percent of the specified life-
test duration; and

2. The last 18 tubes which have
started life test shall contain
not more than 3 defectives at
their present life-test status
at the time of prerelease of
the current lot; and
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Prerelease period Criteria for prerelease

60 percent of specified life. . . .. 3. That portion of the last 18
tubes which have started but
have not completed life test
shall contain not more than
1 defective at the time of
prerelease of the current lot.

""4,11. 3.5 Life-test group C. The number of tubes to be life tested per
life-test lot shall be in accordance with the following sampling plan (a life-
test lot shall be a maximum of 1-month's production):

nj = 4 c1=1
n2=4 CZ=Z

except that c] = 2 if the first sample from the preceding lot contained 0 de-
fectives.

The above plan applies at the end of the specified life-test period.

'"4,11.3.5.1 Establishment of eligibility for prerelease (group C). A
minimum of 16 tubes shall have completed the specified life-test duration
before the prerelease plan can be used. At the option of the manufacturer,
in order to more rapidly establish eligibility for prereleasing, larger life-
test samples may be selected from life-test lots in accordance with the fol-
lowing:

(2) The number of tubes from any one lot shall not exceed 8.

(b) In those cases where more than four tubes are selected, the
tubes shall be sequentially numbered and the first four tubes
shall be considered the first sample for evaluation of the lot
they represent; the second four tubes shall be considered as the
second sample, when required.

'"4,11.3.5.2 Release prior to completion of life test (group C). A lot is
eligible for shipment prior to completion of life test if the sampling test re-
sults meet the requirements in the following prerelease tabulation:

CRITERIA FOR TUBE ALLOWABLE NUMBER
PRERELEASE AT: SAMPLE OF DEFECTIVESI
10% of specified Current 4 0
life Last 16 1
30% of specified Current 4 0
life Last 16 2
60% of specified Current 4 1
life Last 16 3

-l/The requirements of this tabulation are applicable to first sample only.
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The above tabulation is to be interpreted as follows:

Prerelease period Criteria for prerelease

10 percent of specified life. . . . . 1. The four-tube sample from
the lot being evaluated shall
contain 0 defectives at 10
percent of the specified life-
test duration; and

2. The last 16 tubes which have
started life test shall contain
not more than 1 defective at
their present life-test status
at the time of prerelease of
the current lot; and

3. That portion of the last 16
tubes which have started but
have not completed life test
shall contain 0 defectives at
the time of prerelease of the
current lot.

30 percent of specified life. . ... 1. The four-tube sample from
the lot being evaluated shall
contain 0 defectives at 30 per-
cent of the specified life-test
duration; and

2. The last 16 tubes which have
started life test shall contain
not more than 2 defectives
at their present life-test
status at the time of prere-
lease of the current lot; and

3. That portion of the last 16
tubes which have started but
have not completed life test
shall contain not more than
1 defective at the time of
prerelease of the current lot.

60 percent of specified life. . ... 1. The four-tube sample from
the lot being evaluated shall
contain not more than 1 de-
fective at 60 percent of the
specified life-test duration;
and.
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2. The last 16 tubes which have
started life test shall contain
not more than 3 defectives at
their present life-test status
at the time of prerelease of
the current lot; and

3. That portion of the last 16 tubes
which have started but have not
completed life test shall contain
not more than 1 defective at the
time of prerelease of the current
lot.

""4,11.3.6 Life-test group D. The number of tubes to be life tested
shall be not less than one or more than three tubes per month or 1 percent
of each month's production, whichever is less. The average life of the
sample shall be calculated as follows:

(2) If the tube successfully completes the number of hours spec-
ified (see 3.9), the number of credit hours shall be consid-
ered equal to the specified duration of the test.

(b) If the time of failure of a tube was determined exactly, the
number of credit hours shall be equal to the number of hours
on life completed before failure.

(c) If the time of failure of a tube cannot be determined exactly,
the number of credit hours shall be computed by one of the
following methods, whichever yields the lesser results:

1. The sum of the hours earned up to the time of the last
successful reading plus 10 percent of the life-test dura-
tion specified (see 3.9.) :

2. The number of hours midway between the time of the last
successful reading to the time of the first unsuccessful
reading.

The average life of the sample shall be the average of the hours credited to
the individual tubes in that sample. Unless otherwise specified (see 3.9),
at the conclusion of the time specified for the life test, the average life of
the sample shall be not less than 80 percent of the duration of the test.

''4,11.3.6.1 Release prior to completion of life test (group D). A lot is
eligible for shipment prior to completion of life test if the completed life-
test samples immediately preceding the current samples meet the require-
ments listed below, and the current uncompleted life-test samples shall not
have failed at this time. An uncompleted life-test sample shall be consid-
ered unsatisfactory for prerelease if it is mathematically impossible for it
to qualify in accordance with 4. 11. 3. 6 when considering only those tubes
which are initially subjected to life test.
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Prerelease period Criteria for prerelease

10 percent of specified life .... 1. If the last seven completed sam-
ples passed; or
2. If not more than 1 of the last 17
completed samples failed.

30 percent of specified life .... 1. If the last five completed sam-
ples passed; or
2. If not more than 1 of the last 14
completed samples failed.

60 percent of specified life ... . 1. U the last three completed sam-
ples passed; or
2. If not more than 1 of the last 10
completed samples failed.

80 percent of specified life .... None

Page 80, paragraph 4.12, line 2: Delete ''4.12. 14" and substitute
""4,12.15",

Page 81, paragraph 4.12.2.2 equation: Delete ''(condition A" and sub-
stitute '"(condition A)".

Page 82, paragraph 4.12.4. 3: Delete.

Page 84, paragraph 4.12.6.2, third sentence: Delete and substitute
'""Unless otherwise specified (see 3.9), standard focusing coil JEDEC No.
106 and deflection yoke JEDEC No. 120, or equivalent, shall be used. The
distance (D) from center of focus coil air gap to reference line shall be as
specified. "

Page 85, paragraph 4.12.10: At end of paragraph, add: '"'Unless
otherwise specified (see 3.9), for magnetic deflection types, deflection yoke
JEDEC No. 120, or equivalent, shall be used. "

Page 85, paragraph 4.12.10. 3, lines 1 and 2: Delete "JAN standard
coil No. 20" and substitute '"Standard focusing coil JEDEC No. 106, "

Page 85, paragraphs 4.12.11 and 4.12.12: Delete and substitute:

'"4.12.11 Deflection factor. With the test conditions specified, the
deflection factor (the ratio of the deflecting voltage to the corresponding de-
flection in inches as determined on each axis by deflecting the beam from a
position 3/4 useful scan radius, left or up from center, to a position 3/4
useful scan radius, right or down from center, shall be within the limits
specified.
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"4.12.12 Deflection-factor uniformity. The deflection-factor uni-
formity on each deflection axis shall be determined. For any axis, the
deflection factors corresponding to 25 percent and 75 percent of the mini-
mum useful scan radius shall be measured from center of useful scan along
the tube-face contour. Measurements on each axis shall be made on both
sides from the center. The factor at 25-percent deflection shall not differ
from the factor at 75-percent deflection, on the same side of the center of
the useful scan, by more than 5 percent."

Page 85: Following paragraph 4.12.14, add new paragraph:

""4,12.15 Interaction factor (for multigun cathode-ray tubes). The
deflection per unit volt of the beam generated by an electron gun at any posi-
tion of that beam within its useful scan, when a balanced voltage of at least
300 vdc is applied to the 1D2 deflection electrodes of all of the other electron
guns, shall be not greater than the value specified. Each electron gun shall
be subjected to this test. '’

Page 97, paragraph 4.17.2.3, table IXa: Delete and substitute:

'""Table IXa. Bandwidth limits (angstroms).

Spectral response

S tral re-

pectral re 100% 10% short wave 10% long wave
sponse symbol

Min Max Min Max Min Max

Sl coo0o0o0c 6, 500 8, 500 2,700 3,300 9,000 12, 400
S4...... 3,500 4, 500 2,700 3, 300 5, 800 6, 400
S10 .. ... 4,200 4, 800 3,050 3, 350 6, 600 7, 300
S11 ..... 3,900 4,900 3,000 3,500 5, 850 6,400

Page 97, paragraph 4.17.2, 3, sixth line from bottom: Delete ''S4 and S11"
and substitute '"S1, S4, S10, and S11,".

Page 105 and 106, paragraph 4.18.21.1, line 38: Delete "returned' and
substitute '""retuned'.

Page 107, paragraph 4.18.23, third line from bottom: Delete "standing'
and substitute '"'standard'.

Page 113, paragraph 6.1: Add:

'""(d) Tubes used for life tests shall be in addition to the quantity to be
delivered (see 4.11.2.)".
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Page 113, paragraphs 6.2 and 6.2.1: Delete and substitute:

6.2 Qualification. With respect to products requiring qualification,
awards will be made only for such products as have, prior to the time set
for opening of bids, been tested and approved for inclusion in the applicable
Qualified Products List whether or not such products have actually been so
listed by that date. The attention of the suppliers is called to this require-
ment, and manufacturers are urged to arrange to have the products that

they propose 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; however, information per-
taining to qualification of products may be obtained from the Armed Services
Electro-Standards Agency (ASESA), Fort Monmouth, N.J."

Page 114, paragraph 6.5.1.1: Delete and substitute:

"6.5.1.1 Plate voltage. Unless otherwise specified, the average plate
voltage (averaging from 0.1 second) should not exceed the maximum rated
dc plate voltage; and the peak positive plate voltage should not exceed twice
the maximum rated dc plate voltage (see 3.9.)"

Page 114, paragraph 6.5.1.2, items b and c: Delete and substitute:

'""(b) The plate voltage rating is greater than the screen voltage
rating.

'""(c) The average screen dissipation does not exceed values given
by the following formula:

. Ec2 - Ec2 (max rating) 2
P = 1-
g2 = Pg2 (max rating) l: (Eb (max rating) - Ec2 (max rating)
This formula applies when the average screen voltage is be-
tween the maximum rated dc screen voltage and the maxi-

mum rated dc plate voltage."

Page 114: Following paragraph 6.6, add new paragraph:

6.7 International standardization agreements. Certain provisions of
this specification are the subject of international standardization agreement.
When amendment, revision, or cancellation of this specification is pro-
posed, the departmental custodians will inform their respective Depart-
mental Standardization Offices so that appropriate action may be taken re-
specting the international agreement concerned. "'

Page 114, other interests, including listing: Delete in its entirety and
substitute ""'International interest (see section 6)'".
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Page 115, appendix A: In the title, delete '"and correlation''.

Page 116, appendix A, paragraph 20.4: Insert '"Reliable ........ 20"
as the first item of the group listing for number of specimens required.

Page 117, appendix A, paragraph 30.2.1, last sentence: Following
"a311'', insert ''electrical''.

Page 117, appendix A, paragraph 40.1, lines 1 and 2: Delete "'3.7.7,
inclusive, ' and substituté "3. 7.6, inclusive, 3.7.8 and 3.7.9".

Page 118, appendix A, paragraph 60.1.1.1: Delete.

Pages 118 to 120, inclusive, appendix A: Delete tables X to XVIII,
inclusive; following table XVIII, delete "POWER AND GAS TUBES (see
60.1.1.1 of this appendix)'.

Page 122, appendix B, paragraph 30.1.1: In line 2 of definition for
""cord', delete ""other'; in line 2 of definition for ''glass adhered', delete
""outside''.

Page 127, appendix B, paragraph 30.1.8: At the end of paragraph, add
"This does not include surface checks or cracks, due to impact, that are
less than 0.04 inch in the largest surface dimension."

Page 129, appendix B, paragraph 30.3.6.2, line 4: Following '"posed",
insert ""beyond''.

Page 129, appendix B, paragraph 30.3.6.4: Delete.

Page 130, appendix B, paragraph 30.5.4: In heading, delete ''flash' and
substitute '"area''; following ''flashed", add ', getter missing or detached'.

Page 130, appendix B, paragraph 30.5.6: At end of paragraph, add ""For
reliable subminiature receiving tubes, see 40. 4. 2 of this appendix. For
reliable miniature receiving tubes, see 70.4. 4 of this appendix."

Page 131, appendix B, paragraph 30.5.6.1, lines 4 and 5: Beginning
with '"following'', delete remainder of paragraph and substitute '"particles-
indicator test specified in 30.5. 6.5 of this appendix."

Page 131, appendix B, paragraph 30.5.6.4, lines 9 and 10: Beginning
with '"'short-', delete remainder of paragraph and substitute '"particles-
indicator test specified in 30, 5. 6.5 of this appendix . . ... Major 2'".

Page 131, appendix B: Following paragraph 30.5. 6.4, add new paragraph:

'"30.5.6.5 Particles-indicator test. After preheating at rated Ef, tubes
shall be tested with the heater energized in a particles tester. The indicator
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shall have sensitivity as defined in 4.7.7. The tube shall be tapped 12 times
with an average blow of 25 G, measured with a Gulton model A-303 acceler-
ometer, or equivalent, 300 us minimum time duration, throughout the fol-
lowing movements:

(a) With the tube in a vertical position, rotate the main axis
through a vertical plane to the inverted position and return.

(b) Rotate the tube about its main axis for a minimum of 180° and
return. (If not simultaneous with motion (a), the main axis
shall be horizontal.)

Each tube in the sample shall be subjected to one test cycle as specified.
Any short indication shall be considered a major 2 defect."

Page 133, appendix B, paragraph 40.1: Add '"40.4.1.1" to a listing of
paragraphs requiring ten-power magnification.

Page 134, appendix B: Following paragraph 40.4.1, add new para-
graph:

"40.4.1.1 Weldments (detached). Weldments that become detached
. . Major 1"

Page 134, appendix B, paragraph 40.4.2.1: In line 2, delete ''40. 4, 2. 4"
and substitute ''40. 4. 2. 5'"; in third line from bottom, delete ''40. 4. 2. 4" and
substitute ''40.4.2. 5",

Page 134, appendix B, paragraph 40.4.2.1, lines 15 and 16: Beginning
with '"short-", delete remainder of paragraph and substitute '"particles-
indicator test specified in 30.5. 6.5 of this appendix. "

Page 134, appendix B, paragraph 40.4.2.4, lines 9 and 10: Beginning
with "short-", delete remainder of paragraph and substitute "particles-
indicator test specified in 30.5. 6.5 of this appendix . ....... Major 2",

Page 135, appendix B, paragraph 50.2.1, definition for bright spot: In
line 1, delete "or point source''; at end of paragraph, add ''Its color need
not be the same as that of the surrounding area."

Page 135, appendix B, paragraph 50.2.1, definition for color spot:
Delete and substitute:

''Color spot. A small area which is noticeably discolored and which
has a fluorescent or phosphorescent intensity substantially different from
the surrounding area but not within the limits of dead or bright spots. "
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Page 135, appendix B, paragraph 50.2.1: Add following definitions:

""Bruise or bruise check. Fissures caused by impact.

""Bulls-eye top. A lens effect occurring on the closed end of the bulb.

""Carbonized mold (or plunger). Minute irregular depressions dis-
turbing the intended surface.

""Chill wrinkle. Fine ripples or waves on the surface of thc glass.

""Cold glass. Small particles of glass which cling loosely to the main
surface of the glass by electrostatic charge or moisture.

"Impact mark (outside surface). A hazy area resulting from the molten
glass contacting the mold parts.

"Lap. A fold in the surface.

""Loading mark. Minute variable indentations on the surface of the
glass normally caused by air.

'"Mold mark. A mark on the surface of the glass resulting from imper-
fections on the surface of the molding equipment.

'""Oil spot. A spot usually circular and hazy with a mottled surface
caused by the reduction of oil to carbon on the molding equipment.

""Rust, rouge, or scale. Small particles of contamination adhered to or
embedded in the surface of the glass.

"Spew. A streak of finely divided foreign material or small seeds in the
glass or on the surface.

"Suck-up. A departure from the intended shape resulting from a change
in glass distribution when the plunger is removed. "

Page 136, appendix B, table XXVII, third and fourth lines from the
bottom: Delete '"'Shear mark . ....... 2" and "Scum or'.

Page 136, appendix B, paragraph 50.2.3.1.2, item a: After "inch",
insert "'or less'.

Page 137, appendix B, paragraph 50.2.3.1.3: Add at the end of heading,
"of spot defects."
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Page 138, appendix B, paragraph 50.2. 3.6, line 3: Following "in the',
insert '""useful''.

Page 140, appendix B: Following paragraph 60.2.3, add new paragraphs:

"70. CRITERIA FOR INSPECTION OF RELIABLE MINIATURE RECEIV-
ING TUBES

""70.1 Instructions. The criteria of 10 to. 30.8.1, inclusive, of this
appendix shall be applicable, except as modified herein. Inspection shall be
in accordance with inspection level I of Standard MIL-STD-105. Internal and
external defects shall be combined. Ten-power magnification shall be used
in examining tubes for the defects described in the following paragraphs of
this appendix:

30.5.1 70.2.3 70.4.3 70.4.5
30.5.2 70.4.1 70.4.4.2 70.4.7
70.2.1 70.4.1.1 70.4.4.3 70.4.8.1
70.2.2 70.4.2 70.4.4.4 70.4.8.2

Debatable tubes (tubes which cannot be determined to conform to any criteria
of 30.1.4 to 30.1.11.2, inclusive, 70.2. 1, and 70. 4.5 of this appendix)

shall be subjected to the glass-strain test specified in 4.9.6.3. A tube
passing the glass-strain test shall be considered acceptable under the visual-
inspection paragraph for which the tube was originally questioned. A tube
failing the glass-strain test shall be classified a defect under the visual-
inspection paragraph for which the tube was originally questioned.

'""70.2 Glass envelopes.

""70.2.1 Chipped-out section on external surface of glass. Any chips
deeper than 0.010 inch or greater than 1-1/2 mm in maximum dimension on
the straight portion of the bulb, or on the header . .. ........ . . . Minor

""70.2.2 Re-entrant (sucked-in) exhaust tip. Re-entrant depth greater
than one-third of the tip diameter ..............Minor

"70.2.3 Blisters in dumet seal. Total length of blister-free seal less

than twice the dumet-wire diameter . . . . .......... Minor
""70.3 Leads.
"70.3.1 Missing pins. Any missingpins . . ... ......... Major 1

""70.4 Internal mechanical structure.

""70.4.1 Welds. Either element of a weldment reduced by more than
one-half its formed cross-sectional area, or splash from weld present on any
element other than in originalweldarea . . .................. Control
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"70.4.1.1 Weldments (detached). Weldments that become
detached . . ... ... ©000000000000006O0OGGOGOO e e v e ... Majorl

'"70.4.2 Spacing. Spacing less than 0.010 inch between elements, sup-
ports, etc. outside of the mica spacers, except where specifically intended
by design .. ....... Coococoooooaocooo0 00 5000006000 . Minor

""70.4.3 Cathode tabs. Any evidence of tear or crack in cathode tab
occurring below the cathode weld .. .. ... ©o0o000CO000000OGC Minor

""70.4.4 Loose particles.

'"70.4.4.1 Instructions. The requirements of 70.4.4.1 to 70. 4. 4. 4,
inclusive, of this appendix supersede those of 30.5.6 to 30.5.6. 3, inclusive,
of this appendix. All tubes shall be tapped in an upright position by a
standard tube tapper. Immediately after tapping, the tube shall be visually
inspected for loose particles as specified in 70. 4. 4.2 to 70. 4. 4. 4, inclusive,
of this appendix. The tube shall be rotated about its main axis in a hori-
zontal position while the tube is under visual observation. Following the
visual inspection, all tubes in the sample shall be subjected to the particles-
indicator test specified in 30. 5. 6.5 of this appendix.

""70.4. 4.2 Loose particles that by visual inspection can be determined
to be of a nonconducting nature. Particles with a maximum dimension
greater than 1/16 inch. Debatable tubes shall remain in the sample and
shall be subjected to the remaining test . . . ... .......... Minor

'"70.4.4.3 Loose particles that by visual inspection can be determined
to be of a conducting nature. Loose (non-adhering, free to roll or tumble)
conducting particles, the largest dimension of which is greater than 1/64
inch. Debatable tubes shall remain in the sample and shall be subjected to
the remaining tests . ... ....... 500000000000 OG G .... Major 2

'"70.4.4.4 Dangling particles or slivers. Dangling particles or slivers
which are firmly attached shall be accepted. Debatable tubes shall be sub-
jected to the particles-indicator test specified in 30.5. 6.5 of this appendix.
The tube shall be considered acceptable if the particle is still attached at the
conclusion of the particles-indicator test.. . . ......... .. Major 2

'"70.4.5 Metal touching bulb., All instances of metal parts or particles
touching the bulb, as identified by a white spot or check appearing in the
glass (unless specifically intended by design) ... .. 000000 Major 1

"70.4.6 Missing point on mica. More than 25 percent of mica points
missing on any mica that supports the tube structure ... ... . Control

'"70.4.7 Mica coating. Clear mica path connecting any two adjacent
elements exceeding in width the dimension of the smaller element (where
coating isintended) . . . . . ... ... 0. e e e e e e e Minor
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'"70.4.8 Heater-coating defects.

'"70.4.8.1 Chipped or cracked coating. Heater coating on heater or on
heater legs, missing or damaged so as to expose bare heater wire within
0.020 inch of entrance to cathode sleeve . . . ... ... .. .... Minor

1170.4.8.2 Uncoated heater wire.

(2) Uncoated heater wire exceeding 1/16 inch, measured from per-

imeter of weld toward the cathode ......... Minor
(b) Uncoated heater wire exceeding coated-heater-wire diameter
beyond 0.020 inch from ends of cathode sleeve.. . Control

"70.4.9 Getter defects.

""70.4.9.1 Getter peel. Peeled or blistered larger than 1/32 inch in
longest dimensions .. .. ......0c0c0.... e+ eeeeeese. Minor

""70.4.9.2 Getter area. Getter flash covers an area less than 1/16
square inch ... ...... © 00000000 Y, 6§ o Yo 5

'"70.4.9.3 Burned getter. Getter burned through ..... Major 2."

Pages 141 and 142, appendix C, tables XXXIIIl and XXXIV: Delete
rejection number '"0'" and substitute ''---'',

Page 144, appendix C, paragraph 20.2.5.1, items d to g, inclusive.
Delete and substitute:

'""(d) The regular stability-life-test sample shall be operated at the
specified stability-life-test conditions (see 3.9), or equiva-
lent, for 20+4 hours with an intermediate down-period read-
ing point at 2 hours + 30 minutes. (Intermittent or con-
tinuous operation may be employed.) The regular stability-
life test shall be in effect initially and shall continue in ef-
fect until the eligibility criteria for the reduced-hours
stability-life test have been met.

""(e) Reduced-hours stability-life test.

1. Eligibility for reduced-hours stability-life test shall be as
follows: No lot failure due to the regular stability-life test
has occurred in the preceding five consecutive lots.

2. Reduced-hours stability-life test shall be conducted for 2
hours + 30 minutes. Acceptance shall be based on the
stability-life-test end-point limit. One lot failing the
reduced-hours stability-life test shall result in loss of
eligibility for the reduced-hours stability-life test.

3. The stability-life-test sample from the first lot accepted
each month shall continue on stability-life test to the 20 + 4
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hours duration. Failure of this sample to meet the regular
stability-life-test end-point limit shall result in loss of
eligibility for the reduced-hours stability-life test.

"(f) Life test shall be conducted as specified in 4.11.1, except that
the mean electrode potentials (except heater or filament) may
be established at values differing by not more than 5 percent
from the specified values, provided the same average elec-
trode dissipations are obtained that occur with the specified
voltages. (See 3.9.) Fluctuations of all voltages, including
heater or filament voltage, shall be as small as practicable.

""(g) Record measurements of the specified characteristics at the
specified reading periods. The measurements shall be taken
immediately following the specified reading periods, or the
tubes shall be preheated a maximum of 15 minutes under
specified voltage and current conditions, and the character-
istics immediately measured following the specified reading
periods. (See 3.9.)

"(h) A defective shall be defined as a tube having a change in the
specified characteristic greater than that specified (see 3.9.).

""(i) A resubmitted lot shall be subjected to all measurements-
acceptance tests except mechanical inspection, capacitance,

vibration, and low-pressure voltage-breakdown tests.'
Page 149, appendix C: Following paragraph 20.3.1.2, add new paragraph:

1"20.3.1.3 Reduced inspection. Reduced inspection procedure R-1 and
inspection level L4 of Standard MIL-STD-105 shall apply. (This sampling
provides inspection procedures equivalent to those formerly contained in the
Inspection Instructions for Electron Tubes for lot sizes up to and including
500 units. )"

Page 152, appendix D, figure 62: Delete standard base-pin-alinement
gage GA4-4.

Page 184, index, line 2: Delete '"and correlation. .. .. .. Appendix A'',
Custodians: Preparing activity:
Army - Signal Corps Navy - Ships
Navy - Bureau of Ships (Project 5960-0993)

Air Force

International interest (see section 6)

Page 38 of
38 pages





