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PERFORMANCE SPECIFICATION

GENERAL SPECIFICATION FOR

This specification is approved for use by all Depart-
ments

ments snd Agencies of the Department of Defense.

i. SCOPE

1.1 Scope. This specification covers the general requirements and ratings for electron tubes used by the
military departments.

1.2 Clessification. This specification is applicable to eiectron tubes ciassified in, but not limited
to, the categories Tistad belou. The main category into which each tube is classified is indicated in the

title of the tube specification sheet (7SS). The su.bcategory is included as the initial atem under th

description heading: For example, ELECTRON TUBE, KLYSTRON - - - DESCRiPTiOW: Refiex osciilatar.
1. Beam Switching 10. Graph\c Indicator
&. wamerics! indicstor
2. Cathode Ray
a. Electrostatic or Magnetic Focus 11. Gyrotron
b. Electrostatic or Magnetic Deflection
c. Multigun (specify number of guns) 12. lIgnitron
3. Cathode-Ray Charge Storage 13. lmage Converter

a. Visual Output (direct view)

b. Electrical Output 14. Imege Orthicon
4, Cold Cathode 15. Klystron
a. Triode a. Reflex Oscitlator
b. Rectifier b. Amplifier
c. Pulse
5. Corona Voltage Regulators d. Continuous Wave (CW)
6. Cross Field Amplifier 16. Magnetron
a. Pulse
7. Electron Muitiplier b, Coaxial
c. Continuous Wave (CW)
d. Voltage Tunabie
8. Electron Ray indicator

17. M-Type Backward Wave
9. Gas-Switching

a. ATR (antitransmit-receive) 18, Megative Grid (microwave)
b. Dual-TR (transmit-receive)

c. Pre-TR

d. TK

Beneficial comments (recommendations, aaditions, aeletions) and any pertinent dats vhich may be of use ‘
in 1moraving this document should be addressed to: Defense Electronics Supply Center, ATTN: DESC-ELD, |
1'»0/ U|lmmqton Pike, Dayton, Ok «5444 ‘7()» by wmg the Standardizatian Dociment Tmorovement Proposal l
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1.2 Classification. - Continued.
19. Noise Source 24. Radiation Counter
a. Vacuum Diode a. Geiger Mueller
b. Gas Discharge
25. Receiving
20. O-Type Backward Wave a. Diode
b. Triode
21. Phototube c. Tetrode
a. Gas d. Pentode
b. Infrared e. Rectifier
c. Multiplier f. Power
22. Power or Transmitting 26. Stabilotron
a. Diode
b. Triode 27. Thyratron
c. Tetrode
d. Pentode 28. Traveling Wave (or forward wave)
e. Rectifier
29. Vidicon
23. Pulse Modulator
a. MNydrogen 30. voltage Regulator
b. Vacuum a. Glow Discharge
2. APPLICABLE DOCUMENTS
2.1 General. The documents listed 'n this section are specified in sections 3 and 4 of this

specification. This section does not include documents cited in other sections of this specification or
recommended for additional information or as examples. While every effort has been made to ensure the
completeness of this list, document users are cautioned that they must meet all specified requirements
documents cited in sections 3 and 4 of this specification, whether or not they are listed.

2.2 Goverpment documents.

2.2.1. Specifications, and standards. The following specifications, and standards form a part of this
document to the extent specified herein. Unless otherwise specified, the issues of these documents are
those listed in the issue of the Department of Defense Index of Specifications and Standards (DODISS) and
supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS

MILITARY
MIL-1-10 - Insulating Compound, Electrical, Ceramic, Class L.
STANDARDS
MILITARY

MIL-STD-129 - Marking for Shipment and Storege (part 1 of & parts).
MIL-STD-1311 - Test Methods for Electron Tubes.

(Unless otherwise indicated, copies of above specifications, and standards asre available from the
Standardization Document Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094.)

2.3 Non-Government publications. The following documents form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of the documents which are DoD adopted are those
listed in the issue of the DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents not isted in the DODISS are the issues of the documents cited in the solicitation (see 6.2).

ELELIRUNIL INDUSIKEES ASSULIATIUN (E1A)

RS- 235 Colour Codes for Microwave Devices Wwith Wire Leads.

(ApRLicntion tor copres should be aadtensed to the Blecttonie sadustores Asseoraton, 200V Fennsyovanma
Avenue, NW, Washington, 0O 20006.)

1 wroeri (e -0 AN} 1 - i
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2.4 Qrder of precedence. In the event of & conflict between the text of this document and the references
cited herein (except for reiated associated specifications, or specification sheetsj, the text of this
document takes precedence. Mothing in this document, however supersedes apolicable (aws and regulations

unless 8 specvflc exemption has been obtained.

3. REQUIREMENTS

UI

.1 Geperal. The manufacturer of electron tubes, in compiiance with this specification, shaii have and
use nroduction and test facilities and a auality and reliability assurance program adequate to assure
successful compliance with the provisions of this specification and TSS. Aqequapy of an electron tube
manufacturer to meet the requirements of this specification shall be determined by the Government qualifying
activity. The individusl item requirements shall be sc spacified in the TSS end herein. Only electron
tubes which are inspected for and meet sll the requirements of this specification and the 1SS shall be
marked as compliant and delivered. Any military specification, standard, or handbook referred to in this

cification mav he rml-r-d hu an asuivalant commercial etandard ac H-'.nn(n-d hv the nr.nar‘nn -r?hnfv

na,
pecITICE -y LRt e =L SR Ve

The individual electron tube requirements shall be as specified

3.1.1 Iube specification sheet (7$S).
herein and in sccordance uith the applicable 7SS, The following order of precedence and exceptions chall
govern:
2. Order of precedance: In the svent of conflict betussn this epecificatrion, MIL-STN-1111, and the

1SS, and unless otherwise specified (see exceptions below), the TSS shall take precedence. To
determine applicable test conditions, however, the following order shall govern:

(1) The test condition specified on the 7SS for a particular test method, as indicated in the
"Conditions® column.

(2) The test condition specified in a particular test method.
(4) The test conditions specified in MIL-STD-1311 under “General® instructions and conditions.

) Limited coordinstion (LC) specification. The marking
shall spply to all tubes acquired to single-service (
shall be used in lieu of “USA", “USAF“, or “USN").

(2) Military designator "M". Use of the letter “M" as s military designator on tubes and
specification sheets shall be discontinued and where already assigned, shall be disregarded.

(3) MIL-STD-1311, method 1501A. 1f there are conflicting requirements between this
specification, MIL-STD-1311, and the TSS, the 1SS requirements shall be secondary.

3.1.2 Jerms. definitions. methods. abbreviations. and svmbols. The terms, definitions. methods.

abbreviations, and symbols used in conjunction with electron tubes shall be in accordance with appendices
A and B.

3.2 qualification. Unless exception is taken by the 1SS, all tubes furnished under this specification
shall be products that are authorized by the quaiifying sctivity for listing on the appiicasble qualified
nroducte List hefore contract susrd (gee 4.1 b 4.2, 4.3 and amnendix E),

N=CS Rt

3.3 Eirst article. When specified, a sample shall be subjected to first articte inspection (see 4.1.c
and snnendix F),

3.4 critical interfaces. The critical interfaces of sn electron tube shall be as specified herein

and am Sha TOS
WO LT 133,

3.4.1 ugg_mm. Unless otherwise specified all electron tube bases shall be fabricated from
Aataria! paving suitapie rﬁyfifﬁ' riectriral pvi mechanical properties Ta meet att the specified

requirements of the 1SS

3.4.2 pBase connections. Eiectrode connections to base pins shail be as specified. Pins designated as
"int con" are not suitable for connection to external circuits. Pins designated as “nc" shall have no
connections made to them within the tube.
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3.4.3 Base cementing. Receiving tubes and cathode-ray tubes which have leads soldered into the pins _
shall have the base cemented to the envelope. Base cement is not required for metal tubes, or metal
enclosed glass tubes with envelope skirt mechanically crimped to the base, or for button heater solid lead
receiving tubes.

3.4.6 Lolor coding. Insulation on flying leads for microwave tubes shall be color coded in accordance
with EIA Standard RS-235.

3.4.5 Absolute ratings. The values specified on the TSS under "maximum" or "minimum" are based on the
"absolute system" and are not to be exceeded under any service conditions. These ratings are limiting

velues outside which the serviceability of eny individusl tube may be imneired, In order not to exceed
absolute ratings, the designer has the responsibility of determining an average design value for each rating
below end absolute value of that rating by a safety factor so that the absolute values will never be
exceeded under any usual conditions of supply-voltage varistion, Load variation, or manufacturing varistions
in the equipment itself. It does not necessarily follow that combination of absolute maximum ratings can be

attained simultaneously. The maximm and minimum ratings designate the maximum or minimum of the absolute
value af that rating regardless of mlnrn’v,

3.4.5.1 Barometric pressyre (altitude) rating. In the event that the specified rating is exceeded,
reduction of instantaneous voltages (excluding filament or heater voltage) may be required.

3.4.5.2 Receiving tube ratings. Receiving tube ratings specified on the TSS are absolute maximum values
for an individual tube, and equipment should be designed with this fact in mind. However, these ratings may

e noWever €se

be exceeded only as indicated in 3.4.5.2.1 and 3.4.5.2.2 without appreciable deterioration in tube Life.

3.4.5.2.1 Anode voltage. Unless otherwise specified, the average anode voltage (averaging time 0.1
second) should not exceed the maximum rated dc anode voltage; and the peak positive anode voltage should not
exceed twice the maximum rated dc anode voltage.

3.4.5.2.2 Screen voltage. The maximum screen voltage may be exceeded when all the following conditions
are met:

a. The screen voltage does not exceed the dc anode voltage rating under any operating
conditions.
b. The anode voltage rating is greater than the screen voltage rating.

c. The average screen dissipation does not exceed values given by the following formula:

[

. A
P2 < P2 (max rating) L Fez = Ecplmax racing) )l

1 -
[ l E, (max rating) - E“(max ratinq)J J

The formula applies when the average screen voltage is between the maximum rated dc screen voltage and the
maximum rated dc anode voltage.

3.4.5.2.3 Reduced pressure (altitude) rating. This rating is applicable to all subminiature, miniature,
and other wafer (button) header receiving tube types except high-voltage rectifiers and is based on the
minimum pin or lead spacings specified on these types. It does not take into account the effects of tube
sockets, any other terminating devices, and sny environmental effects, such as radiation, which may exist

simultaneously at any altitude. ngre 1 speciﬂes the maximum rltim of the instmtmeoua voltage between
adjscent pins as a function of air pressure. Tabie I indicates an altitude/pressure cross-reference.

NOTE: For operation at any pressure (altitude), the maximum-instantaneous voltage between any
adjacent pins is limited in accordance with the rating in figure 1. The equipment
designer is cautioned to consider that voltage breakdown is only one factor influenced by

LEEST DTSR LR = S ST VY

altltude and that other tube ratings, especially temperature, mst also be observed. 1If
instnntaneous operating voitages not exceeding 280 volts are used between adjacent pins,
these types will not have to be derated for altitude effects

..... LYPEeS ateq X TeLiS.
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TABLE 1. Altitude/pressure conversion.

Altitude Pressure Altitude Pressure
(x 1,000 ft) | Torr (mmHg) | (x 1,000 ft) | Torr (mmig)
50 87.49 130 2.27
55 68.88 140 1.51
60 54.24 150 1.02
70 33.66 160 0.697
80 21.01 170 0.478
90 13.21 180 0.326
100 8.36 190 0.221
110 5.33 200 0.148

120 3.45

3.5 Marking. All tubes shall be marked in a legible and permanent manner on the base, envelope, or shell
with the information specified in 3.5.1 through 3.5.10, as spplicable. Additional marking (including
commercial designation) may be applied; providing it does not interfere with the marking required herein and
is completely separated therefrom (see 4.3.7 and method 1105).

8. Permanent-marking requirements: The following information, as applicable, shall be marked on the
tube, as specified in 3.5.b.

(1) Type Wr (see 3.5.1).

(2) “JAN" prefix (see 5.5.2).

(3) Lot identification (lot date code) (see 3.5.3).

(4) Manufacturer's designating symbol (CAGE code) (see 3.5.5).
(5) Service-life guarantee (as required) (see 3.5.8).

b. Permanent-marking: The information specified in 3.5.a shall be applied to the tube by a process,
such as grit blasting, etching, baked-enamel silk screening, permenent adhesive decals or labels,
or any other method that will assure permsnence equal to these methods of marking. The marking
shall be permanent to the degree that removal of the information can only be accomplished by
deliberate mutilation of the marking, or destruction of the tube.

c. Secondary marking requirements: Required information, other than that specified in 3.5.a shall be
marked on the tube by any method that will assure legibility after prolonged use of the tube.

3.5.1 lype number. The tube shall be designated by the type number as indicated in the TSS. The tube
shall be marked with this type number in accordance with the requirements specified herein and by the TSS.

3.5.2 “JANY prefix. The United States Government has adopted, and is exercising legitimate control over
the certificetion marks “JAN" and "J", respectively, to indicate that items so marked or identified are
manufactured to, and meet altl the requirements of specifications. Accordingly, items acquired to, and
meeting alt of the criteria specified herein and in applicable specifications shall bear the certification
mark “JAN® except thet items too smell to bear the certification mark *JAN" ghall bear the letter ®J®, The
"JAN® or ®J* ghall be placed immediately before the part number except thet if such location would place a
hardship on the menufacturer in connection with such marking, the "JAN® or "J“ may be located on the first
line above or below the pert number. Items furnished under contrects or orders which either permit or
require deviation from the conditions or requirements specified herein or in applicable specifications shatll
not bear “JAN® or ®J%. In the event an item fails to meet the requirements of this specification and the
applicable specification sheets or associated specifications, the manufacturer shall remove completely the
military psrt numbers and the “JAN" or the “J* from the sample tested and also from all items represented by
the sample. The “JAN" or "J" certification mark shall not be used on products acquired to contractor
drawings or specifications. The United States Government hes obtained Certificate of Registration No.

504, B60 for the certification mark "JAN" and Registration Number 1,586,261 for the certification mark “Jy».
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3.5.3 Lot identification (lot date code). Each tube shall be marked with the manufacture date; the date
the tube was produced. The lot date code shall consist of a four digit number; the first two digits shall
be the last two digits of the calendar year of manufacture, the last two digits shall indicate the calendar
week of manufacture. When the number of the week is a single digit, it shall be preceded by a zero.

3.5.4 Manufacturer's identification. The tube shall be marked with the name or trademark of the
manufacturer who produced the item. The marking shall not detract from the tube designation. The equipment
manufacturer's name or trademark shall not appear on the tube uniess the tube manufacturer supplying the
tube for the contract is also the equipment manufacturer,

3.5.5 Manufacturer's designating symbol (CAGE code). The manufacturer shall include the manufacturer's
designating symbol or CAGE code number as given in Cataloging Handbooks H4-1, H4-2, and H&-3 (Federal Supply
Code for Manufacturers).

3.5.6 Country of origin. The phrase "MADE IN U.S.A.", or the abbreviation “U.S.A.", shall be marked in
characters smaller than those used for the tube designation. For tubes made in other countries, the phrase
shall be changed accordingly.

3.5.7 Radioactive marking. Tubes with intentionelly added radioactive isotopes shall be marked when
required in accordance with MIL-STD-129. where physical size precludes printing all required data on the
tube itself, the standard radiation symbol (Code of Federal Regulation, Title 10 Atomic Energy) or the
radiation symbol and the words “asccountability required", where applicable may be adopted (see sppendix B
for correct symbol).

3.5.8 Service-life quarantee. Tubes sold under service-life guarantees shall be marked with the
following additional markings; contract number and the number of hours guaranteed (see 4.5 and 6.2).

3.5.9 lnadequate markina area. Tubes having inadequate marking area for all applicable markings (due to
size or effects on operating characteristics of the tube) shall have the type number, the JAN prefix, and as
many of the other applicable markings as possible placed on the tube with the following order of precedence:

a. Type number.

b. JAN prefix.

c. Lot date code (lot identification).

d. Manufacturer's designating symbol (CAGE code).

e. Manufacturer's identification.

f. Country of origin.
No required markings mey be omitted without written spproval obtained from the qualifying activity prior to
shipment. Required markings omitted from the tube for the reasons indicated sbove shall be placed on the
unit pack.

3.5.10 Shelf Life. The period of shelf life shatl be marked on the tube, package and pack when the ghelf
life is specified in the TSS (see &4.6).

3.6 Morkmanship. Electron tubes shall be menufactured and processed in a cereful and workmenlike menner,
in accordence with good design end sound engineering practice, and to the requirements of this
specification.

4. VERIFICATION

4.1 Classification of inspections. The inspection requirements shall be classified and indicated on the
1SS by the groupings specified as follows:

a. Qeneral: The "Qualification" requirement, and any exceptions to general provisions of this
specification (such as deviation from stenderd requirements for holding periods, preheating, or
preparation for delivery) shall be indicated under this heading. First article inspection is
required for 7SS's that state “not required".
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b. Qualification: All tests specified on the TSS are required for qualification approval (QA);
however, those tests grouped under this heading on the TSS are to be performed only during
qualification inspection (see 3.2, 4.2, 6.3, and appendix E).

c. First article inspection. For first article inspection procedures, see sppendix f herein.

d. Quality conformance inspections. @CI parts !, 2, and 3 (QC1-1, QCI-2, and QCI-3) are made on a lot
sampling basis to assure the desired quality of major characteristics which control design
parameters, life and environmental characteristics (see 4.3).

e. Destructive tests. Tubes used for conducting tests designated as destructive below, or in the test
method, shall not be delivered under contract or order for use by the Goverrment. Except for
stability, and survival rate, life tests shall be considered destructive. In addition, the
following MIL-STD-1311 test methods are designated as destructive:

Destructive Tests Method
Sweep frequency vibration fatigue . . . . . . . ¢ ¢ i 4 et e s e e e e 1031
Vibration fatigue . . . . . . ¢ ¢ i ¢ttt et e e e e e e e e e e s 1031
Vibration, endurance at resonance (when specified on the TSS) . . . . . . 1032
shock . . . .. .. G e e et m s s e s s s e e e ae s e s 1041
Base pin solder depth (if X-ray techniques are not used) . . . . . . . . ARRR
Lead fatigue (subminiature tube) . . . . . . . . ¢ ¢t 4 4 i b e e e e e 1116
Glass-to-lead seal strain . . . . . . e e e e e e e e e e e e e e e e e 1119
Filament burnout . . . . . . & . & v 4 & 4 e et e e e e e e e e e e e 1202
Mechanical tuning fatigue . . . . . . . . .. ... ... « e e e e e .. 4223

4.1.1 JIesting provisions and inspection conditions (see 3.1). At the discretion of the acquiring
activity, any tube whose failure is due to operator error or test equipment malfunction, may not be
considered a tube faifure. Such tubes may be replaced by randomly selected tubes from the same lot.

4.1.2 Lot sizes for tubes listed on generic specification sheets. If sempling plen, test conditions,
test limits, and internal construction of tube types covered by a single generic specification sheet are
identical, lot sizes for tests reference on generic TSS's may be combined to determine the sample size for
QCI-1, QCl1-2, and QCI-3 tests. The sample may be composed of either type(s) or combination thereof. Any
additional cross-clearance considerations shall be stated on the individual TSS.

4.2 oualification (see 6.3). Qualification testing shall be in accordance with table Il herein. For
information pertaining to qualification, or authorization for qualification testing, the manufacturer shatl
contact the qualifying activity for this specification. (See 3.2, 4.1.b, 6.3, end appendix E)

4.2.1 samples and acceptance criteria.

a. The samples for qualification tests shall be representative of the manufacturer's normal
production, shall be produced by and at the plant where manufacturing is to be accomplished, and
shall be selected from current completely processed production.

b. When not specified in table 11, two sampies shall be selected with no failures permitted.

¢c. A bogey tube, if specified, shall be in addition to the sample specified herein and may be a tube
that has been stabilized by Life-test operation.

d. When more than one tube type is covered by a single 1SS (generic specification) snd complete
qualification testing is being conducted for one of the tube types, only those tests which differ
(except heater voltage test condition) need be conducted to obtain qualification for ell other
types covered by the TSS. In the case of cathode-ray tubes, where more than one phosphor type is
shown on a generic TSS, & minimum sample of four tubes of any applicable phosphor or combination of
phosphors shall be tested for all requirements; however, only one additional tube need be tested
for the other remsining phosphors. This tube shall be tested for phosphor properties only.

¢. Failures in excess of those allowed in table 11 or in 4.2 .1 b <chall be cause for refusal to grant
qualification approval.

. Taitw - we ey - v
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TABLE 11. samole and acceptance criteria for gualification.

Test method if specified herein (3.1.2), or on the 7SS Sampie size
—— ) — Destructive
MIL-STD-1311 Test Method Applicsble | Number of | teSt (@)
or MIL-PRF-1 appendix Title paragraph samples (see &.1.¢J
1/ Appendix D Mechanical inspection, dimensions 4.2.1 2 ---
2/ .ee- Mechanical resonance (see TSS) 4.2.1 3 ---
i/ 1034 Vibration, low frequency (25 #z) 4.2.% P4 .-~
1031 Vibration, variable freguency 4.2.1 2 ---
1031 Vibration fatigue 4.2.1 2 D
7041 Shock 4.2.1% 2 D
see- Shock (see TSS) See TSS See TSS .-
v 1101 Secureness of base, cap, or insert 4.2.1 2 ---
hY 1105 Permanence of mariking 3.5 é -
v "nn Base pin solder depth s--- 2 3/
b 1116 Lead fatigue (subminiature) - 2 [}
is i119 Glass-to-iead seal strain ---- 2 D
b7 121 Base strain (miniatures) ---- 2 & ---
Vv 1126 Glass-envelope strain (glass tube) ~--e 3 ve-
1202 Filament burnout .- 2 D
1206 Grid emigsion .--- 2 ---
v ---- All electrical 4.2.1 2 ---
(not iisted in this tabie)
---- Life tests 4.3.8 --- ---
S/ 1501 Intermittent life 4.2.4 4 1]
&y ---- Operational life 4.2.3 F4 D
1506 Heater-cycling life 4 .2.4 3 )]
1511 Cathode interface life ~.-- See TSS D
1516 Stability life 4.2.3 3 .-
2126 Glass strain (receiving tubes) .- 2 ---
4223 Mechanical tuning fatigue 4.2.3 2 D
1/ Electrical sampie may be used for these tests.
2/ Vibration, variable frequency may be used for these tests.

w

'

v

Method 1111 becomes a destructive test if X-ray techniques are not used and additional samples wilt be
required.

Use acceptance numbers given in 4.3.5.3.

Low-failure rate tubes: See appticabie TSS.

For dual testing in any one Life-test group, half the number of tubes shall be subjected to each test.
wWhen the number of tubes is odd, the sample shall be made even by adding one tube.

Life tests are based on degradation of certain characteristics. These characteristics must be within
the life-tests end point limits at the completion of 80 percent of the specified life tests. If more

than one tube {g selected, then acceptance s based on the sverage ({fe of those tubes tested; however,

no tube can be tested for more then the specified Life and no more than the gspecified life hours for any
one tube can be credited to the total hours for the purpose of calculating the average hours.

See 4.2.3 concerning life-test groups A, B, C, D, and S.
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4.2.1.1 Marking of samples. The commercial designation may be used instead of the "JAN" prefix marking
for qualification test samples. The marking will be inspected for legibility and traceability only.

4.2.2 qualification by simjlarity. Tubes of similar classification manufactured on the same production

line, involving the same process, may be granted qual!flcatmn by the qualifying actwity provtded the
mariibartiinan al mnaashs hae o minl idiad tidia ad aminl Arantar ramnl avity An tha curre
WS RAT O LU ©F uuc-uy fie®» © “l!l!w L“ vl mt yrsavc L\Jl’llckl \., Vi WG L L3 l

4.2.3 Qperational life. Life test groups A, 8, C, D, and S as listed on the individual TSS's, have been
combined into & single {ife test called operationat tife.

4.2.4 Life-test data. Conplete data on life test, whether performed under the cognizance of the

£ f oo H Py PrIURPA i cama HAae

Government or certified by the manufacturer as having been perrormeu On proguction tubes of the same oe:igﬁ
as the specimens submitted for qualification inspection, shall remsin aveilable for inspection by the
cognizant government inspector. The number of ssmples for which life-test data are required shalt be as

acbl_ T
SHOHI'\ In aple 111l.

4.2.5 mmgmx_mﬂ Invitation for bids should provide that the preparing activity reserves
the right to waive the requirements for first articie samples as to those bidders offering a product which
has been previously acquired, tested, or reviewed by the qualifying activity, and that bidders offering such
products who wish to rely on such production or test, must furnish evidence with the bid that prior

Government BerVBl is presenny approprwte for the penavng BCQJISI‘(!M.

4.2.6 gg_{gnnmf_mlmm For information pertaining to retention of qualification, the

manufacturers shall contact the queln'y\ng aCthlty for this SpeC'lYlCBthﬂ

4.2.7 Discontinuance of production. In the event that a manufacturer plans to discontinue production of
3 tube type or types entirely, the product will remain on the QPL as iong as stock remains and the
manufacturer notifies the qualifying activity within thirty days after the last product run has been
completed. The manufacturer agrees to store overrun from the last production, and when these quantities are
exhausted, will notify the qualifying activity to have product iisting removed from the QPL.

4.3 Quality conformance inspection. Testing shall be in accordance with the @Cl-1, Q@Cl-2, end @C1-3

listed in the individual 7SS and as specified herein.

4.3.1 mj_ngm:u. This specification utilizes an accept on zero defect (c = 0) sampling plen.

Sampling shall be in accordsnce with tabie 11. Acceptance surpiing levels indicated on the individual TSS's
shall be cross referenced to the nmrmrgggg samol ing categories in table 111. See definition of lot in
appendix A.

TARLE 111 Samnlina nlanc,

Category 1 11 Il 1v v vl VIl VIl X X §XI | XID |X1ID | XIV | XV | XVl
Ammmmt asmms | mveal nen nearc nae nin nae an a4 e 1 4 460 ya4 a N a £ b BN 12 N £ B an N
ALLTPLABIRET LTVEL AL «ViJ ~UeJ VWY 1.VOI « 1V 12 Y ) «- By «0J =V 1.2 Ced ®.V Q2 V.V

LOT SIZE

2 to u * - - L ] * * - L - * - » s 3 2 1
9 to 13 . - - - - * » . - » 13 8 s 3 2 1
16 to 25N * hd * * * * o * * 32013 8 5 3 3 b
26 to Sa o - - hd - . . . 32120141 13 8 S - 5 2
51 o o ¢ | ¢ . *» | «] « e | so |32]o]3]s]|7]|6]s |2

91 to 1i: - & - i * 11251 80 50 52 20 93§ 2 ii 7 é rd

151 to 2 hd . - * 12001 125 80 50 32 1201201 19 13 10 7 &

281 to 504 . . hd 315 j200| 125 | 80 50 B8 471291 21 16 1 9 4

501 to "!,?(;)ﬂ - 800 | 500 | 335 jJ200] i35 80 D T3 |47 | 34 | 27 19 15 " 4

1,201 to 3,20a112501 800 | 500 | 315 12001 125 80 116 73 IS31421 35 23 18 12 4
3,201 to 10 ooq 1250 800 | SO0 | 31S J200] 125 80 116 86 j68]50 ] 38 29 22 15 4
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4.3.1.1 Default sampling plans. If the individual TSS does not specify the acceptance levels the
following plans shall apply:

a. QCl-1: Sampling category X shall be used, except for visual and mechanical inspection; see
appendix C and D.

b. QCl-2: Sampling category XIV shall be used.
c. QCl-3: Sampling category XVl shall be used.
4.3.2 Normel inspection. Normal inspection shall be the listed sampling category.

4.3.3 JTightened inspection. Tightened inspection shall consist of decreasing the category by one (i.e.
if the normal inspection category is X, the tightened inspection sampling plan would be category IX).

4.3.4 Nonconforming Lots. A nonconforming lot shall be reworked or retested 100 percent, or both, by the
manufacturer prior to resubmitting the lot to QCl. If the nonconforming test item is of such a nature as to
require rework, the lot shall be subjected to all of QCI, pert 1 testing. If the nonconforming test item is
of such a nature as to require retest, then the lot shall be tested for those characteristics that were
nonconforming.

4.3.5 pBase strain test, miniature tube, sampling (method 1121). Tightened inspection shall be in effect
initially and shall continue in effect until the criteria specified herein for normal inspection have been
met.

4.3.5.1 Normal inspection. Inspection shall move from tightened to normal after all of the following
have occurred:

a. There has been no change of the tube type on the sealing and exhaust unit during the
testing of the last five samples.

b. Not more than a total of eight defects have been found in the last five samples.
¢c. No rejection has occurred in the Last five samples.

4.3.5.2 Sampling. The sample shall consist of 10 tubes selected at random from the production of each
sealing-and-exhaust unit. This sample size n = 10, shall be used for both tightened and normal inspection.
For normal inspection, the sample shall be selected once during each reguler work shift. For tightened
inspection, the sample shall be selected every hour. In either case, the first sample shall be selected at
the start of each work shift.

4.3.5.3 Acceptance and rejection criteria. The production lot represented by the sample shall be:

8. Accepted if not more than one defective for class "A", "B%, or “C" defects respectively,
or if not more than a total of two defectives are found in the sample (see method 1121).

b. Rejected if two or more defectives for class "A", "B", or “C" defects, respectively, or if
a total of three or more defectives are found in the sample.

4.3.5.4 Rejected tubes. If the tubes are rejected on this test, all production from this exhaust unit
during the period between the present and previous samples, shall be 100 percent strain-tested for that
class of defect which caused rejection. The results of the retest shall be submitted to quality control,
and these date gshall be used as & basis for acceptance of the rejected lot. These results shall not be used
in the cunulative record.

4.3.5.5 Regords. A record of all defectives shall be meintained for each sealing-and-exhaust unit. This
record shall show the exhsust 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.

4.3.6 sShock test sampling (method 1041). The test shall be conducted on the initial lot and thereafter
on a (ot approximately every 12 months. When one Lot hes pessed, the 12-month rule shall apply.

4.3.7 permanence of marking sameling (method 1103). when applicable, method 1105, shall be performed
prior to shipment on tubes which have received final processing for marking in compliance with the
requirements of 3.5.

10
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4.3.8 Life testing.

&. Life-test provisions: Life testing shall be conductad ss specifisd herein, except when tubes
submitted in sccordance with this specification are part of the facturer's commercial
productlon, and are life tested by the menufacturer under the specified 7SS conditions (or
conditions of greater stress), and 0 at ieast the required gqusntitiss, the procuring sctivity may

st ¥
feu of the Life-test specified herein. Prior to life
f » tube is found to be

2 ansthan ~amdaml
Uy GROLIICT Vol Rty

accept the results of these life tests in

testing, the manufacturer may snbject the tubes to any other TSS tests.

outsidge the initial 78S timits or has mechan cfects, it may be Tepils

selected sample from the same lot (see 4.1.e

b. Life-test sampling: The tubes comprising the sample
production in a manner representative of the lot. Howe [
productton for an extended penod on a parncular type, the sa«ple
i0 percent of the prmtlm iot. for aual (estlng in any one life-test group, hatf ule amoer of
tubes shall be tested in each test. When the sample is an odd number of tubes, it shall be made
even by adding another tube. The total number of tubes from any one lot subjected to a perticular
iife test shaill be considered the {ife-test sampie.

it IIIWII Slll U\J’llw\
nufacturer is in continuous
y be elected fran the first

c. Life-test sampling (small lots): A life test lot shall be a maximum of one month production,
except that a maximum of six month’s production of 500 tubes, or iess, shaill appiy to form e
single life-test lot (see appendix A for lot definition).

d. Reduced iife-test sampiing: A manufacturer becomes eiigibie for reduced iife-test sampling when
they have produced 3 lots with no Life-test defects, for the same tube type or structurally
identical tube type, in a 24 month time period. Reduced life testing will consist of performing
iife-test sampiing, on the eiigibie tube type(s), once in each subsequent iZ month period. The
manufacturer becomes ineligible after a lot fails life-test, and must reestablish eligibility as
mentioned previously. Verification of eligibility must be submitted to, and is subject to the
approval of, the preparing activity for this document.

4.3.9 Life-test sampling plans. Refer to table II1 for the following listed sampling categories.
4.2.0.1 wilirv lifeo-teast L.l'_nhnd 15148) . Sl_l;ilinﬂ category XIV shall be used.

4.3.9.2 Intermittent life-test (method 1501). Sampling category XIV shall be used.
4.3.9.3 jeater cvcling life-test (method 1508). Sampling category X1V shall be used.

L T O L Lrram Lifa.tacte 1
Feo.7.5 NG AILIR_AREAR.

into the operational life test. Ope

nrm—el B r D and € ac lictad in th
&8s 1ist NN

Ny Wy, v, v Gire »

o * -
attonal life testing shall use sempling category XVI.

VA 4 Tmamans i an casndi ¢ i ana Il cne Atharuicaa anaridiad al!l imncmantinne chall ha narfarmard in arrardanca

e mw WIILS®PD WLl W I Pe .v“ll Teu, Wit LAR WRIWING SIIWLY e Pl ITVIFASW (1] @YW W e
with the test conditions specified herein and MIL-STD-1311.

4.5 Ssryice-life guarsntes. When service-life guarantee is specified on the 7SS, or in the contract or
order (see 6.2), the tube shall not be subjected to the Life test but shall have a service-life guarantee.
The period of this urvico-llfe guarantee shall be as specified on the 1TSS, subject to modification in the
contract or order. Use of the service-life gusrantes, in lisu of {ife-testing, is subject toc the spproval
of the preparing activity for this document.

4.6 3neif tife. in §éﬁéﬁ‘ll, electron tubes have an indgefinite shelf life; however, where specific shelf
life has been determined and is specified in the 7SS, the marking shatl be as specified in 3.5.10.

- U PN S, e a4 oA o

4.7 peiaved shigmeni of inspecied TUDEs. Tubes which have been
facilities, or at other than the manufacturer's facilities, shall
specification upon shipment.

8=

4.8 Reiected iota. If an inanection lot is rejected, the suoplier may rework the lot to correct the

defects, or screen out the defective units, then resubmit for reinspection. Resubmitted lots shall be
inspected using tightened inspection. Such lots shall be separate from new lots, and shall be cleariy

identifiad ac reincnactad lote v the manufacturer'e (ot recorde
1gent 14 as reincpected (ote Dy the menufacturer's lot recorgs.

1"
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4.9 Disposition of sample units.

a. Sample units which have passed all the nondestructive tests may be delivered on the
contract or purchuse order, if the Lot is accepted and the sample units are still within

______ PPN

c. Any tube known to have failed the provisions of the either MIL-PRF-1, MIL-STD-1311, or
sample tubes which do not meet the initial limits after nondestructive life tests, shall

not be delivered on the contract or purchase order.

contract or order (see 6.2). when actusl packaging of material is to be performed by DoD personnel, these
personnel need to contact the responsible packaging activity to ascertain requisite packaging requirements.
Packaging requirements are maintained by the Inventory Control Point's packaging activity within the
Wilitary Depariment or Defense Agency, or within the Military Department®s System Command. Packaging data
retrieval is available from the managing Military Department's or Defense Agency's automated packaging
files, CD-ROM products, or by contacting the responsible packaging activity.

6. NOTES

(This section contains information of a generai or expianatory nature that may be ful, but is not

mandatory.)

o
heipfu

s a PR P Jlab _L_ n.ln_A

6.1 Iniended uses. Equipment using tubes manufactured in accordance with this specification sh pe
designed so that the tubes perform satisfactorily in the normal service for which the equt:nent is des igned.

The use of characteristics not controlled by this specification is not permitted unless the command or
service concerned has specifically approved such use.

6.2 Acquisition requirements. Acquisition documents should specify the following:

a. Title, number, and date of this specification.

b. Titie, number, and date of the appiicabie tube specification sheet, and the type
designation.

¢. Service-{ife guarantee in lieu of (ife test when applicable (see 3.4.8 and 4.4).

6.3 Qualification. With respect to products requiring quatification, awards will be mede only for
products which are at the time set for opening of bids, qualified for inclusion in the applicable qualified
products list whether or not such products have actually been so listed by that date

6.3.1 Ffirst article. Wwhen a first article inspection is required, the item will be tested and should be

r-presentat!\'n ¢ !"e nrodurt to he aroduced for del i\'ler\'l on the contract or mrrh.-. ordar The

contracting officer should include specific instructions in the contract regarding quantity of tubes,
reporting and spproval for first article testing. See appendix F for the first article procedure.

6.4 Subiect term (key word) listing.

a8
o]
i

Classification
Tube specification sheet (1SS)
Serialization

o el

KW‘DBC(IVE I'IBI'KH'IQ

6.5 Chanaes from previoys {ssue. Marginal notations are not used in this revision to identify changes
with respect to the previous issue due to the extensiveness of the changes.

pury
~N
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FIGURE 1. Reduced pressure (altitide) voltage breakdown characteristics.
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APPENDIX A

DEFINITIONS OF TERMS

A.1 SCOPE
A.1.1 Scope. The terms and definitions used in this specification are in accordance with American
National Standards Institute C40.9 and MIL-STD-109. This appendix contains supolementary terms used in this

S tute C60
t

ional
specification and MIL-STD-1311, with definitions listed alphabetically in A.3. This asppendix is a mandatory
t of this specification. The information contained herein is intended for compiiance.

A.2 APPLICABLE DOCUMENTS

A.2.1 General. The documents listed in this section are specified in section A_3 of this anpendix. This
section does not include documents cited in other sections of this appendix or recommended for additional
information or as examples. While every effort has been made to ensure the compieteness of this iist,
document users are cautioned that they must meet all specified requirements documents cited 1n section A.3
of this appendix, whether or not they are listed.

A.2.2.1 Standards. The foiiowing standards form a part of this document to the extent specified herein.
Unless otherwise specified, the issues of these documents are those listed in the issue of the Department of
Defense Index of Specifications and Standards (DODISS) and supplement thereto, cited in the solicitation,

STANDARD

MILITARY
MIL-STD-109 - Inspection Terms and Definitions.

(Unless otherwise indicated, copies of above specifications, and standards are available from the
Standardization Document Order Desk, 700 Robbins Avenue, Building 4D, Philadeiphia, PA 19111-5094.)

A.2.3 Mon-Government publications. The following document(s) form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of the documents which are DoD adopted are those
listed in the issue of the DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents not listed in the DODISS are the issues of the documents cited in the solicitation.

RS-209 - Electron Devices.

(Application for copies should be addressed to the Electronic Industries Association (EIA), 2001
Pennsylvanis Avenue, NW, Washington, DC 20006.)

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
ANSI/1EEE161-1971 - Terms for Electron Tubes.

(Application for copies should be addressed to the American National Standards Institute (ANSI), 11 West
4Znd Street, New York, NY 10038.)

(Non-Government standards and other publications are normally available from the organizations that
prepare or distribute the documents. These documents also may be available in or through libraries or other

A.2.6 Qrger of precedence. In the event of a conflict between the text of this document and the

references cited herein, the text of thic document takes nrecedence. MNothing in thig document, houever

supersedes applicable laws and regulations unless a specific exemption has been obtained. o

14
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A.3  TERMINOLOGY

Arralaratinn A usrtnr mmantity that cnarifisec the timea rate nf chanae of velncity Accelararion
Acceleration. A vector quantity that specifies the time rate of change of veloci ty. Acce leratio
is measured from zero to pesk and expressed in multiples of G.

Arramtamsra failiira rata Tha maximm failiira rata thae $nr ruirnacac nfé camnl ina af alartran
kSl RIS 1WAl THC MOATIREN T@TIWI € T@LC Lial, 1UI paipuStes U1 Saiigriiigg Vi1 Sivvui o
tubes, may be considered satisfactory as s process average. (Analogous to sempling plans in

acceptance level).

mmnmmmuun For vacuum ttbes the ratio of a small change in anode voltage to
th corrcspondmg change
ranl ¢ oma,

e
tham alanen
tNET Ty vou(ilages

3

Q

LOW B . . & it h e et e e e e e e s s e e Less than 10.
Medium £ . . . . . L Ll e e e e e e e e e 10 to less than 50.

(TR S [4 PRGN
NIGIH B« 2 s o o o o ¢ ¢ o ¢+ o ¢+ o = &« » s o & o P LY auuve.

and the reference point.

Anode delay time (tad). A time interval between the point on the rising portion of the grid pulse
which is 25 percent of the meximum uniocaded puise ampiitude and the point where anode conduction
takes place.

Bog iye. The bogey vaiue is a design vaiue or objective. For asymmetricaily distr
characteristics the bogey value is not the center value of the limits; it is a manufacturing
objective about which the actual values will be distributed.

Control_defect. A control defect is one which constitutes deviation from good workmanship or
applicable specification, but which has no effect on the functioning, assembly, maintenance, and
{ife of the unit in service.

Recade. The interval between any two frequencies having a ratio of 10:1.

Discontinuity. A discontinuity is a tack of continuity in any circuit

Risplacement. A vector quantity that specified the change of position of 'body or particle. In
th t c

a
this specification displacement is expressed as irsion measured in millimeters or in

mches- for example, 080 inch .080 wm.

G. The acceleration produced by the force of gravity, which varies with the latitude and
elevation of the point of observation. By international agreement the value 980.665 cm per

t
sec? = 386.087 inches per sec’ = 32.1739 feet per sec’ has been chosen as the standard acceleration

e ta aravity

due to gravity.

Generic specification sheet. A generic specification sheet is a 7SS indicating requirements and
Ptacts SAr Pua Ar mara ¢idhan tyses adhe § mbn aveaant San |imlecad varictiane (n mhusical al enlmnal
“CPLD (R4 W W LA o - 3 ’w. 'lllb!l’ ‘AUWQ 1V LIWILSW Vval e\ “'D (82} 'Jl"l‘r-\ L 23 LI A™ 1%

characteristics that cen be uniquely specified on a single 1SS, are identical in design,
mnnufacture, and application. Examples include cathode~ray tubes with different phosphors,
srent of

mama et il AILL e .I haat an $ 6 amad Llcimbomma .30k JdI&L
!“U'Vl'w lm WITH QiviErent Titame it OF nealer VU\‘.“" @0 KLYySIIrons Witn Qivy

frequencies.
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ignitor. An insuiated eiectrode (often calied a "keep-alivet or “primeri) designed to maintain a
dc glow discharge in a gas-switching tube.

Inoperatiyes. Inoperatives are shorts, discontinuities, and air (eaks. (Methods 1201 and 1267).

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

Lot. A manufacturing or inspection lot shall be defined as a group of fully processed tubes of
one type which are manufactured under essentiaily the same conditions with respect to materiai,
construction, and processing during & maximum period of 14 consecutive calendar days. If the
production rate is 2,000 tubes or less for this period, the production of up to two calendar or
fiscal months may be combined to make up one lot of §,000 tubes or less. If the production rate
for 2 three month period is 500 tubes or less, 500 tLbeq or less may be accumulated from

production extendmg over a maximum period of three months to form a single lot.

Maior cross section. The major cross section of a tL
A el B N AL 304 IS W R eSS TS 5

applicable:

is the first of the following which is

b. The plane of the deflecting electrode farthest from the base of electrostatic
cathade- ray tubes .

c. The plane of the heater pins of metal tubes or shielded glass tubes and

svmmetrically constructed tubes,

SynTneiiiCally

d. The plane of the number one grid side rods.

e. Any plene through the axis of the tube of perfectly symmetrically constructed
tubes.

Microwave tubes. Tubes utilizing principles of operation that are normally employed at
frequencies above one gigahertz, or tubes using distributed rather than lumped circuit elements.

Miniature tubes. Tubes with shape and dimensions designated in EIA Standard RS-209-A as 75-1/2 and
T76-1/2 (round) envelope configuration and rigid pins.

Octave. The interval between any two frequencies having a ratio of 2:1.

Dank SAariian A memmrda rem! S aman Tha bmmiime A mmadda Al tama 1o tha mavimmam wnl tama amel lad A oo
- IIIC wﬂh TJiwaru ainauc VU\LG,C 13 LT HWKA I " vuil Lugc ﬂw\l LU e

anode with respect to the cathode in the forward direction.
NDawnl imueacmcs mmede ool dama Thoa maal .—A._--‘ -k i~ Bmmm s Sha e d e ame -l e el 2 ) am oAb
inc pcul\ INYCIDEC anuuxc vuliayes 1> LT manl 1 YOl Layc uppueu o ne

anode with respect to the cathode in the inverse direction.
permaneni_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 s\bsequent acceleration.

Polarity. All potentials are designated by polarity with respect to the reference point.

ot

Power or transmitting tubes. Tubes so designated by the TSS. These are negative grid tubes
normally operated as oscillators, amolifiers, or driver with an enode dissipation generally of 50
watts (formerly this was 25 uatts) or more per tube. These also include rectifiers with rectified

power output generaily of 250 watts or more.
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yration,

Pulce. A nulce is a recurrent momentary flow of energy of ghort time
Pulse duration. The time interval between the points on the trace envelope at which the
instantaneous amplitudes are equal to 70 percent of the maximum amplitude, excluding spike. For
magnetrons, see method 4304.

Ditlca madkilatar and ruileca Adinda tarminal anu 1Caa MY
AR UDCAMAE AL SUD SO b M LM wieLIULID AL © LVeT

. Tubes so designated by the TSS. These are negative grid tubes normally operated
as oscillators, emplifiers, mixers, or converters with an anode dissipation of under 50 watts
(formerly this was 25 watts). These also include diodes or rectifiers with rectified power output
under 250 watts.

Reference point. The reference point for the electrode potential is: The cathode terminal, if
present; the negative terminal of s filament operated on direct current; or, the electrical center
of the filament circuit operated on alternating current. When tests are to be made with cathode-
resistor bias, the reference 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 suppressor-grid potentials shall be the positive terminal of the cathode resistor.

. A failure rate for an individual (ot that is considered to be the boundary
or limit between the individual lot quality that might be tolerated occasionally (usually at a
small probability of .10) and the individual lot quality that should not be accepted. (Analogous
to LTPD in acceptance sampling.)

Racickial ecinmal f1na) Cinnal ramaining at coma e e .
. SIgNal remaining at sgme sped S ! PoSuUr LIgNT UnGeT

certain specified conditions.

Resonance. Resonance of a system in forced oscillation exists when any change, however small, in
frequency of excitation causes a decrease in the response of the system.

Banmsamon fol o naddladtinm asmmban sidear Thae macnmemas of o cadiatbion cacimmbon Sidea in Sha manmamaa
DSIMARE AN] S ITSUIGLIW] CANINST AR - 1T TE3 BT UF @ TOUTGUIUIT CURATILTT (T 13 LT 1 TopRA BT
when operated under specified circuit conditions and in a standard rediation field.

Ruggedized tubes. Ruggedized tubes are those which do not meet the criteria for classification as
reliable tubes but which have more stringent shock and vibration requirements specified on the TSS
than other military types. (The term is obsolete and was usually limited to certain low-power
vacuum tubpes.)

Simple harmonic motion. A motion such that the displacement is a sinusoidal function of time.

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

. The starting voltage of a radiation counter tube
is the voltage at which uniform pulses with specified average amplitude appear across a specified
resistor and in a specified radiation field.

Subminiature tubes. Tubes with shape and dimensions designated in EIA Standard RS-209 as T2x3
(oval) end T3 (round) envelope configuration and flexible wire leads.

Suwoljer. Contractor, manufacturer, or vendor.

Supply potential. The supply potential is the potential furnished to a circuit containing an
electron tube.

17
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Jemorary shori. A temporary short is a short circuit resuiting from and lasting ouring the

application of an sccelerating force. when it is necessary to clessify 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 short test specified in method 1201.

b. A transient short is a temporary short of relatively short duration occurring
during a high-level shock impact such as that specified in method 1041.

lime constant of rise. The time duration of a pulse to rise from 25 percent of the maximum pulse
amplitude to 70 percent of the maximum pulse excluding spike, in microseconds.

Time of fall. The time duration of pulse to fall from 70 percent of the maximum pulse amplitude
to 25 percent of the maximum pulse amplitude excluding spike, in microseconds.

Yelocity. A vector quantity that specifies the time rate of change of displacement with respect
to & reference frame.

X axis (formeriy Xi axjs). The axis of application of shock and vibration normal to both the Z
axis and the major cross section of the tube elements.

Y axis (formeriy X2 axis). The axis of application of shock and vibration normal to both the X

b. The path of the undeflected beam in tubes employing electron beams.
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ABBREVIATION AND SYMBOLS

B.1 SCOPE

8.1.1 Scope. This appendix contains abbreviations and symbols used in this specification and
MIL-STD-1311. This appendix is a mandatory part of this specification. The information contained herein is
intended for compliance.

B.1.2 Purpose. The purpose of this appendix is to establish a list of authorized abbreviations and
symbols for electron tubes to be used on drawings, military specifications, and military handbooks.

B.2 APPLICABLE DOCUMENTS. This section is not applicable to this document.

8.3 ABBREVIATIONS AND SYMBOLS

Ao oo e e e e e e e e e e e e e . e . Angstrom unit (.1 nanometer).
Aottt e e e e e e s e s s e e Amperes (may be either ac rms or dc).

a. .. .. e e e e e e e e e e e e e e e Amperes (peask value) or anode.

- T e e e e e e e e e Anode.
YU Per anode.

RBC . . . . v e e e e . et e e e e e e e e ac amperes (rms).

a(alpha) . . . . . 00 o h e e e, .. Attenuation constant.

BC . . 4 e s s e s s e s e e e e e e e e e Alternating current.

ADC . . . . o L L e e e e e e e e e e e e e e dc amperes.

Y Acceptable failure rate.

ALD . . Lo oL e e e e e e e e e e Acceptance limit for sample dispersions.
ATR TUDE . . . & & v i v i e e e e e e e e Anti-transmit-receive tube.

a8 . ... .. e e e e e e e e e e e e Luninance change between two conditions.
b=8/Y0 . . ¢ it o v e e e e e e Normalized susceptance.

B (beta) . . . . . ... . 0.0 .. Phase constant.

B, . . ... e e e e e e e e e e Luminance level, specified or measured. Additional

lower case and numerical subscripts are also used.

By & ¢t h e e e e e e e e e s e e s e e Pesk luminance level of written noise (ft,).
be . ... .. e 0. e e . Back electrode.

Br & v it e e e e e e s s s e s e e Dynamic equilibrium (uminance.

- e e e e e e e e e Saturation Luminance.

19
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Static writing response.

velocity of light.

Capacitance.

Degrees Celsius.

Centibels.

Collector electrode.

Tube capacitance between the electrodes indicated.
Conversion index.

Input capacitance.

Capacitor between cathode and ground.
Collimator electrode.

Load capacitance.

Centimeter.

Center magnification.

Output capacitance.

Cycles per second (for revisions and new
1SS's, use hertz (Hz2)).

P e S X I Iy
Latnoge-ray oscillioscope.

Cathode-ray tube.

Center tap.

A change in the value of the indicated
variable. When expressed in percent the
difference in readings is divided by the
initial reading eand multiplied by 100.

The active reading scan-line duration in
microseconds.

Decibels.
Defiection piates.
Direct current.

Deflection factor in volts per inch.

20



dt

Disj ..
Disj . .

op ...
bu . .
Dy ...
DD .
DvsST . . .

e e e
Es . .
Eb, Eb1, 2, 3
eb . e e .

Eb/Ilb . . . .
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Rate of rise of cathode current pulse.

Peak dark current.

Pulse droop.

The product of time of pulse and pulse
repetition rate (duty cycle).

Dynamic writing and erasing response.

Dynamic decay write and erase.

Direct view storage tube.

Dynode.

Peak voitage.

Ballistic deflection.

dc voltage on respective anodes or collectors.

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, Elb, Elce,
etc. The number of the unit is the number of the
anode in that unit.

Peak dc anode (collector) voltage.

"0ff* anode voitage.

der anade cunnlv vol tane
dc ancde supply voltage

"Off* anode supply voltage.

Adjust anode voltage to produce the specified
anode current.

Peak voltage on backing electrode.
dc voltage on backing electrode.

dc vottage on respective grids.
Calibration voltage.

dc supply voltage to respective grids.
Cut-off voltage at supply.

Adjust arid voltage for the specified anode
current.

21




[ P

TLEe o
Eco .
ed . .

Ee . .
Ef

Ef/Po .
gEgi, 2,
egk . .
egy .
egx . .
Ehk . .
gEid . .
Eip . .
ek . .
Ek . .

Eo . .
E0 . .
eo . .
£ ..
Ep . .

w
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dc cutoff grid voltage.

Voltage peak between anode No. 2 and any

deflection plate in cathode-

ray tubes,

dc voltage of anode producing secondary emission.

t—l
[ =

Filament or heater voltage.

Adjust filament potential (with other

potentials held constant) to reduce the power

PRPIPp S la_ s .
output obtained on oscillat

specified.

rms vaiue of ac empom.-m of
gri

respective
Peak forward grid voltage.
Peak inverse grid voltage.

él" cu(nooe volitage

dc ion pump voltage.
Peak voltage on cathode.
dc voitage on cathode.

Cathode pre-bias voltage.

Peak voltage drop between grid and cathode

Over-voltage for radiation counter tubes.

Pulse amplitude.

rgn_c_ value of the ac comnonent of anode volta
component of anod oL te

i

ac s
Peak inverse anode voltage.

Peak forward anode voltage.

22
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Eres . . . i v ot i e e e e e e e e e e e e Reservoir voltage.
EFB o @ v o v o o o o o o o o o s = s « o o &« Resonator voltage.

dc emission

voltage.

ES & v v v e e e e e e e e e s e e e e Starting voltage for radiation counter tubes.

Esd . . & . e e e e e e e e e e e e e e e e e External shield voltage.

Esh .« . . & ¢ v it it e e e e e e e e e e Shell voltage.

ESh & . & i i i i e e e et e e e e e e e e Screen voltage.

ESJ v ¢ o o v 6 o o v o s e e e e e e e e e e Target voltage.

Esol . . . ¢ ¢ L . L e e e e e e e e e e e e dc solenoid voltage.

ESP « « ¢ v it ot e e e e e e e e e e e e Spade voltage.

ESS ¢ = ¢« 4 ¢ ¢ 4 @ e o o s e e e e s e e e dc voltage on storage surface.

ETA . . & vt b v v e e e e e e e e e e e e Target voltage.

3 £ T Average voltage drop between anode and cathode.
etd . . L L L e e e e e e e e e e e e e s Peak voltage drop between snode and cathode.
EVS . . . . o . s s e e s s s s e e e e e e e dc voltage on viewing screen.

] dc heiix voitage.

Peak helix voltage.

.
.
.
.
.
.
.
.
.
.

.
.
.

.

.
.
.

.
.

m
"~

breakdown, or striking voltage.

-
.

.

.

0

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
-
-y
—
~
.

F i e i e i e e e e s e s e s e e e e e e e Frequency (in Hz2). 1/

1/ For revisions and new 1SS's, use hertz (Hz), kilohertz (kHz), megahertz (MHz), or gigahertz (GHz).

N
w




fer . .
F1 . ..
fk ...
Fsg . . .
frL . .
g = G/Yo
G . .

G ..

G ...
Gis . . .
Gss .-
y (gamma)
g, g, 2,
1g2, 282,
3g1, 3g2,
g2 +4 . .
Ge .
Gr . ..
GHz2 . . .
h ...
Heoooo
. ...
ho ...
het . . .
ht .

T

7 .
etc.
etc.
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e e e e e Haximum frequency above which receiving tube
performance deteriorates seriously and sharply.

e e e e e e e filament center tap.
e e e e e e Faceplate illumination.
e e e e e .. Filament-cathode return.
e e e e e . frequency of signal generator

I Foot lamberts.

e e e e e e Normalized conductance.

rralanatiam

e e e 4 = o o o Acceleration of gravity.
e e e e e e Giga (10°%).
e e e e e e . Gain.
e e e .. Large-signal gain.
e e e e e e Small-signal gain.
e e e e e e . Propagation constant.
.. . .. Grid (number to identify grids, starting from
cathode).

e e e e e e Identifies the first end second grids of unit 3.

e e e e e e e Grids having common pin connection.
Gas amnlification,
e e e e e e Gas amplification,

e e e e e e Gigacycles (kilomegacycles) (for revisions or new
1SS's, use gigahertz (GHz)).

e e e e e e Gas ratio.
e e e e e e Gigahertz.
e e e Heater.
e e e e e e e Field strength, in gauss.
e e e e e e Henry.

e e e e e e The written raster height as a fraction of the storage
surface reference dimension (SSRD).

e e e e Heaster center tap.
e e e e e Heater tap.

24
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22 Hertz.

T et et vt e e e e e e e e e e e e e e . Peak current.
TN Screen ori
I (focus coil) . . ¢ v ¢ v v o 0 v 0 0 v o o Focus coil current,

- T Anode current.

Lo o ot e e e e e e e e e e e e e e e e e e e The average output signal cu
Ib, I1bY, 2, 3 . . . . . ¢ .o oo oo e e e o dc current of respective anodes or collectors.
Peak value of dc anode or collector current. uhen

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

o
)
.
.
.

Maximum black signal current.

Dmie = s = = = s s s s s s s st s s s a o a Minimum black signal current.

< 2 idiing anode current with no rf drive appiied
Ic, Ic1, 2, 3 & & & o i e i e e e e e e e e e dc current of respective grid.

1€ L L L i s e e e e e e e e e s e e e s e s Peak grid current.

1 Peak dark current.

ID . . L et e e et d e e s e e e e e e e Dark current.

=
<
.
.
.
.
¢
[
5
3
o
3
e
Q
>~
E‘
Q
)
EE
[
|
[
@
i
Ei
3
<
»
w»
:

X 2, Filament or heater current.

LR Intermediate frequency.

omnonen i
ms v C component of gr!d current,

4]
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

ThK . o ot i et et e e e e e e e e e e e e . Heater-cathode leskage current.

1 T Ignitor current.

dAr sathada cunecant
WL LawiiuvucT VUl 1 STV .

-
b3
.
.
.
.
.

.
.

.

.

.

.

.

.

.

.

.

.

K e e e i e e e e e e e s e e e e e e Peak cathode current.
BiK . oL e i et e e e e e e e e e e Change in peak cathode current.
ILK & 0 4 h ottt h e e e e s s e e e e e e e Dark current,

INE CON . . . 2 ¢ & o o s s s s s s s s s s s Internal connection.

25
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Annruntv n
AFFrCRUIA D

1o . o o o e e e e e e e e e e e e e dc component of output current of rectifiers per tube.
I < rms value of ac component of anode current.
L ion repeller.
o Reflector current.

Ires . . . . . . oL Lo o e e e e e e e Reservoir current.
S Resonant current.

Is . o o oo oo s s s e e e dc emission current.
L Peak emission current.

Loty o o = e e e e e e e e e e e e e e e e The output signal amplitude at the beginning of the
read time interval.

- - dc component of primary emission from grid indicated.

=35 I Signal-output current.

L3 T Peak signal current.

L35 1 Peak target current.

-5 Target current (sum of Isj and DIsj or sum of Isig
plus D).

ISO & & v i vt i e e e e e e e e e e e e e Isolation (in d8).

< ) dc solenoid current.

= = OC spade current.

Ita . . . . o 0 v s e e e e s e e e e e e e e dc target current.

L dc helix current.

L Peak helix current.

Tomix ¢ o o e e e e e e e e e e e e e e e e e Maximum white signal current.
Minimum white signal current.
I 2 lonization current.

Joe e e e e e e e e e e e e e e e e e e e e e The read scan-line length as a fraction of the SSRD.
S Degress Kelvin.

O Cathode.

26
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KC o it e e e e e e e e e e e e e e s Kilocycles (for revisions or new TSS's use

kilohertz (kiz)).

KMC & . i b e e e e e e e e e e s e e e e e Kilomegacycles (for revisions or new TSS's use
gigahertz (GHz2)).

5 1 T Theoretical resistance noise power.
KV . L L i i e i e e s s s s s s e s s e e e s Peak kilovolts.
KVB & & v i v it e e e e e e e e e e e e e Kiiovoit amperes.

KVB &« . i it et e e e e e e e e e e e e e e Peak kilovolt amperes.

KV dC . & &t et e e e e e e e e e e e e e e dc kilovolts.
L Kilowatts.

Kilohert2

4 e e 4 e e % 2 & a s s 8 & s e o s s e = Ioner i,

L Peak kilowatts.

[ Percentage of initial value of signal-output
current remsining after a specified time pericd

1Al M

LAL & . ot it ot e et e e e e e e e e e e e e Lower acceptance limit for sample average or sample
median.

L A PP S Y Mlorsiom]l mmmmd b

A (Lanmoaa) e« ° s ® e 8 e 8 e e % e & o w = = @ waveLTYRginl.

- Resonant wavelength.

LE v v ot i h e s e s e s e e e e e e ey e Conversion loss or gain (ratio of available signal
power to the available intermediate frequency power).

d .. e e e e e e Duplexer loss.
1 < ieakage current.
O Insertion loss.
e e a e s e s s s s e ss e s s s s s e Lumens.

The formula, 20 log L, (dB), is the dynamic
range, pDeak-to-pesk disturbance level.

,._

8
.
.
.
.
.
.
B
.
.
B
.
.
.
.
.
.
.
.
.
.
.
.

Liwe = = o o = o o o o o s o o s o o o« o o « « o The formula, 20 |
4

ranas rmc dig
range, rms ¢
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I8 Standardized light source supplied by a coiled tungsten
ar

lamn uith a leaad or |ime alacg snveloned onerated a
AETP WITH 8 eBC Oor WM -] ratec L]

e §r8SS eNVOLICESC O

color temperature of 2,856°K.

Rillimeter.

.
D
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

ac (rms) or dc milliamperes.

Daal i
rTan

3)
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

- T ac milliamperes (rms).

< de milliamperes.

L < . Millifoot lamberts.

1 Millihenry.

ML . . f b et e e e e e e e e e e e e e e Millilamberts.

MP . L L L . i e e e e e e e e e e e e e e Missing rf pulses in percent.

MRSD . & . i i it e e e et e e e e e e e e Maximum rated standard deviation.

ME . o vt et e e e e e e e e e e e e e Milliseconds.

e e e e e e e e e e e e e e e e e e e e e Willigrems per square inch (plating).

1 Modulati transfer function.

S

MU OF U () . . & . & ¢ & & v o o o s & o s = = Amolification factor.
L1 2 Peak millivolts.

MY BC & v v ¢ 6 4t s e e e e e e e s e e e e e ac millivolts (rms).

1
&

de millivolte

1 Megawatts.,

M . . et ot et e e e e et e e e e e e e Peak megawatts.
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T Counts for radiation counter tubes.

Nurber
MC 4 v e o s s s s e e e e e e e e e e e e e No connection.
NF .t i e e e e e e e e e e e e e e e e e e Noise figure.
NPM & .ttt v e e e e e e e e e e e e e e Counts pe
L - ) Counts per second.

Nl e e e i e e e e e e e e e e e e e e e e Output noise ratio (ratio of noise power output
to resistance noise power).

0S & v vt e s e e e e s e e e e e e e e e e Pulse overshoot.
S pico (10,
P e o s o o s e e e e e e e e e e e e e e e Plate (for revisions or new TSS's use anode).

< T spatial frequency in terms of cycles/SSRO for which
the modulation is determined.

- S Per plate (per anode).

P/ta . Individus! ter

s s e a2 s s 4 s e e e s s T &+ 2 = e . SR

PD vt it e it e e e e e e e e e e e e e Anode breakdown factor or anode heating factor
(epy x prr x ib).

< Average drive power.

o« Peak drive power.

PEN & ot vt e i e e e e e e e e e e e e e e e pulse forming network.

PEY, 2, 3 . i . e e e e e e e e e e e e e Power dissipation of respective grid.

Pl (rf) & v e v e e e e et e e e e e e e e Average input rf power.

- T Peak power input.

3 Reactive power in watts.
Pl L i L e e et e e e e et e e e e e e e Plateau length.

alaa arbmiis

PYO &+ v v v et e e e s e e e e e e e e e e Intrinsic P,

n
0



3

-]
h+]

Pre-T

prf

prr

Ps

QCl
QL

Qo

QPL

Rb

Rc

etc.
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Arroenven

e e e e e e Average power output.

e e e e e e Change in Po, etc., of an individual tube caused
by the specified change in Ef.

e e e e e e Change in Po, etc., caused by a test (life, shock,
fatigue, etc.).

Peak power output.

Dlate Ar annde nouer diccination

Plate or anode nouer digsipation,
e e e e e Power dissipation, collector (TWT).

Pulses per second.

e e e e e e Pre-transmit-receive tube.

e e e e e e Erase puise repetition frequency.

e e e e e e e Pulse recurrence rate or repetition rate in
pulses per second.

e e e e e e Relative plateau slope.

e e e e e e Figure of merit.
e e e e e Quaiification approvai.
C e e e e e Quality conformence inspection.

Loaded Q.

e e e e e intrinsic @ or quaiity of a circuit without externai
loading.

C e e e e e e Quaiified products iist.
e e e e e e e s Reflector.
S e s s = - Roentaen.

e e e e e e Resistance.

e e e e e e The anticipated limiting resolution of the tube in
written raster scan-line(s)/SSRD.

e e e e e e e dc resistance of external anode circuit (bypassed).

e e e e e e e dc resistance of external grid circuit (bypassed).
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RE & i i it s e e s e e e e e e e e e e e e Reference resistor for noise-ratio measurements (for
crystal rectifiers).
Pf . .t i e i e e e e e s e e e s e e e e e Radio frequency.
- 2 Resistance in series with
RFR & v v v v i e e e o e s e e aee e e e Reject failure rate.
T Resistance in series with grid.
- TS Dynamic internal grid resistance.
- T Cathode interface resistance.
e e e e s s s s s s s s s =z s oz os = oz oz s Resistance in series with cathode.
Rkal, Rka2, Rkrs, Rfrs, etc. . . . . . . .. Tube resistance between the electrodes indicated.
REU . ot v v b e e e e e e e e e e e e e e Load resistance.

Roo

e e s e & s & & o e s s = = & e & = & & 5 & ROQ

lad

mean square.
RP & v v v e e et e e e e e e e e e e e e Resistance in series with piate or anode.

. Dynamic internal anode resistance of tube.

Rat

[} ]
(-3

f rise of voltage pulse.
PPC « & o ¢ o o s o o o o & o o s s o v o s Roundness of current puise.

PS v e v e e s s e s e e s e e e e e e e e Resonator.

esistance in series

b o

ith spade.
1t Dagde

Ry sy = = o o = = o = « o« o o o o s s o « o« The static writing response.

REB . v & v v o o o o« o o o o o o & o o o o o = Resistance in series with target.

S ittt e e e et e e s s e e e e Static sensitivity (phototubes).
S i it e e e e e e s e e e e e e e e s Scanning speed in inches per second.

iic sensitivity (pho

SC v 4t s s e e e e s e s e e e e e e Conversion transconductance.

&

s s s o= s s s s = s s s s e s soa s s s Spectral distribution.
LY Shield.

BC . .t et t e e e e e e e e e e e e . Starter electrode.

v
m

e e e e e et e e e e e e e s e s s Luminance uniformity factor under static
erasing conditions.
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-1 Shell.

O (SigmB) . . . . . . . it e e e e e e e e "Input" standing wave ratio in voltage.

o' (sigmaprime) . . . . . . ...t 0. oe . "Output" standing wave ratio in voltage.

SM i it e e e e e e e e e e e e e e e e Transconductance (control grid anode).

Smgl, 92, €TC. . . 4« 4 4 e e 4 e e e e e e e Transconductance between the elements indicated.

ASm

Ef, €1C. . . . . ¢ i it i e e e e e e e e e Change in Sm, etc., of an individual tube caused by
by the specified change in Ef.

asm

T, €LC. . . i e e e e e e e e e e e e e e Change in Sm, etc., caused by a test (life, shock,
fatigue, etc.).

3 - Spade.

SPO v v - h e e e e e e e e e e e e e e e e e . Spurious power output.

-3 Sensitivity ratio (maximum [b to minimum Ib).

S5 4 e e e e s et e e e e e e e e e e e e Storage surface.

SSB . . . . et e e e e e e e e e e e e e e Single sideband.

S h e et et e e e e e e e e e e e e e e e Output signal uniformity factor.

1 Luminance uniformity factor under static writing
conditions.

SSRD . . i i e e e e e e e e e e e e e e Storage surface reference dimension.

T e e e e e e e e e e e e e e e e e e e e e e Temperature (degrees Celsius (centigrade)).
< Test duration (seconds, unless otherwise specified).
N A time interval in suitable units.

L P 7 Specific measured time periods.

TA . . .. . .. Ambient temperature.
L T Target.

Ty e e e e e e e e et e e e e e e e e e e Reading time, usable.

TE . it e e e e e e e e e e e e e e e e e e €Envelope temperature.

Flanne tamnaratiure meacured at
riange temoerature meas a at

drawings.
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Time of fall.

Time of fall of current pulse.

Time of fall of voltage pulse.

Total time the erase train is applied.
Temperature of condensed mercury in °C.
Total indicator reading.

variation in firing time (time jitter).

Cathode-conditioning time (in seconds) necessary before
the application of high voltage. In TR tubes, time

delay between application of ignitor voltage and rt

Erase pulse width.

Duration of current pulse.

Transmit-receive tube.

RF pulse duration.

Time of rise of voltage pulse in microseconds.

Time of steepest rise of the voltage pulse.
Tube specification sheet.

Tube under test.

indicated direction of power uﬁﬁut and

output of the TUT. (This symbol indicates
input at left side, output at right side.)

Travel ing-wave tube.
Ampiification fector.

Microamperes, peak value.

dc microamperes.

33

Time of rise of current pulse in microseconds
magnetrons).
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1T i3t

UAL .

umhos

RV ac
KV dc
oo
V..
V..
V..
vp .
VA .
va .
V ac
vV dc
viin.
vj .
vs .
VSWR
.
vx .
w ..
w..
w. .
WRSL
Ws .

. .
e s =
. s .
o s .
« s .
« ..
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e e e e e Upper acceptance iimit for sampie average or
sample median.

e e e e e e Micromhos.

e e e e e s Microfarads.

e e e e e e s Microhenries.

e e e e e Microseconds.

c e e e e e Micromicrofarads (for revisions or new TSS's, use

picofarads, (pf)).

C e e e e e ac microvolts (rms).

e e e e e s dc microvolits.

e e e e e Microwatts.

e e e e e . Grid drive.

e e e e e Volts (may be either ac, rms, or dc).
e e e e vVolts, peak value.

e e e e e .. The frequency equivalent of p in cycles/t.

Volt amperes.

e e e e e Peak volt amperes.

ac volts (rms).

dc volts.

e e e e e volts, peak value, per inch of deflection.

e e e e e Voltage jitter.

e e e e e . Viewing screen.

e e e e e e vVoltage standing wave ratic.

volume units.

e e e e e s Extinguishing voltage.

e e e e e Writing gun.

“ e v e e e Watts.

e e e e e Peak watts.

e e e e s Written rasier scan-line{s).
Spike- | eakage energy.
34
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Ko, Ko, Y%, @1C. & ¢ o o o v o o o o o o o o » Directiona! axis designations for use in shock
and vibration tests. The plus and minus directions
shall be specified on the TSS in accordance with the
sketch below.
=
™\
/N
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! i
b AN
e > X -
/// (//'"A —“‘*1‘//
S
/ //
N
/ * R M o INUIRAAY
Y'\,g:":l ".A\];_,

X1 (obsolete, use X) COORDINATEL SYSTEM
X2 (obsolete, use Y)

Peak inverse value.

X o o o o o o o o s « o s s o o s s o

X, v e it e e s s e s s s e s s s e s e s The assigned abscissa integer values of the line
spread function.

| 2 Y axis (see appendix A).

Y1 (obsolete, use 2)

Y2 (obsolete, use 2)

2. Peak forward.

¥I v e e e e e e e e e e e e e e e e e The value of the line spread function at point X

L e e e e e e e e e Impedance to anode of deflection plate circuit
power supply frequency.
4 - impedance of the grid circuit.

2 - Impedance between grids of push-pull circuit.

- | Impedance between grid and cethode.

2 input impedance.

4 e e e e e e e e e e e e e e Load impedance (with negligible dc resistance).
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Radiation symbol (see 3.4.7).

1.
2.

MIL-PRF-1L

APPENDIX B8

Modulator frequency load impedance.

Output impedance or characteristic impedance.
Impedance in anode circuit.

Impedance between anodes in push-pull circuit.

Deftection produced by the deflection plates nearer
the screen (for cathode-ray tubes).

Deflection produced by the deflection plates nearer
the base (for cathode-ray tubes).

Qualification test.
Standard-design test.

Special-design test.
Obsolete
Periodic-check test.

Indicates change on TSS.

Test to be performed at the
conclusion of the holding period.

Directional coupler.

Indicates a change to the 1SS performed during
the first or subsequent revisions.

Cross-hatched area shall be magenta or purple.
Background shall be yellow.

LRI B B 2 I A
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CRITICAL INTERFACE DATA - ELECTRON TUBES AND ACCESSORIES

C.1 SCOPE

C.1.1 Scope. This appendix provides for the standardization of shapes and sizes of electron tubes, their
component parts, and accessories in order to ensure mechanical interchangeability (see 3.5). This appendix
is & mandatory part of this specification. The information contained herein is intended for compliance.

C.2 APPLICABLE DOCUMENTS

C.2.1 Geperal. The documents listed in this section are specified in section C.3 of this appendix. This
section does not include documents cited in other sections of this appendix or recommended for additional
information or as examples. While every effort has been made to ensure the completeness of this list,
document users are cautioned that they must meet all specified requirements documents cited in section C.3
of this appendix, whether or not they are listed.

C.2.2 Nop-Government publications. The following documents form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of the documents which are DoD adopted are those
listed in the issue of the DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents not listed in the DODISS are the issues of the documents cited in the solicitation,

ELECTRONIC INDUSTRIES ASSOCIATION (EIA)

R§-191 - Measurement of Direct Interelectr

[
§
E,
e
(ad
2
n
W
-
o]
=
m
—
»
n
(ad
g
-
‘g
v

RS-209 - Standards for Electron Tubes.

(Application for copies should be addressed to the Electronic Industries Association (EIA), 2001
Pennsylvania Avenue, NW, Washington, DC 20006.)

(Non-Government standards and other publications are normally available from the organizations that
prepare or distribute the documents. These documents also may be available in or through libraries or other
informational services.)

C.2.3 order of precedence. In the event of a conflict between the test of this document and the
references cited herein, the text of this document takes precedence. Nothing this document, however,
supersedes applicabte laws and regulations unless a specific exemption has been obtained.

C.3 TUBE OUTLINE DRAWINGS

C.3.1 Jubes and component parts. Electronic Industries Association (IA) Standard RS-209 shall be used
whenever the TSS covers a tube or component part which has an applicable EIA outline drawing indicated.

C.3.1.1 ElA outline drawing number. The EIA outline drawing number shall be indicated; e.g., 5-1 (EIA),
on the TSS in all cases where an EIA outline drawing number is assigned. When a particular configuration is
not indicated in RS-209, a dimensional drawing shall be included on the TSS.

C.3.1.2 Metric equivalents. The equivalent metric dimensions provided on each drawing are for general
C.3.1.3 Iube outiine drawings. Tube specification sheets processed prior to September 1965 may have

indicated & MIL-E-1 outline drawing number. For these cases, an outline drawing cross-reference list is
shown in table C-1.
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measuring direct-interelectrode capacitances shall be as indi

r >
for magnetron tubes shall be as shown on figures C-1 a
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FIGURE C-1. Pole tips and gaps for magnetren fubes.
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Inches mm Inches mm
.005 0.13 1174 29.82
.010 0.25 1.305 33.15
.015 0.38 1.410 35.81
.031 0.79 1.500 38.10
.045 1.14 1.575 40.01%
.250 6.35 2.000 50.80

.335 8.51 2.500 63.50
430 10.92 2.750 69.85
.500 12.70 2.850 72.39
.555 14.10 3.000 76.20
.625 15.88 3.100 78.74
.635  16.13 3.330 84.58
695 17.65 3.500 88.90
.750 19.05 3.640 92.46
1.000 25.40 4.000 101.60
1.156 29.36 4.020 102.11

1. Dimensions are in inches.

2. Metric equivalents are given for general information
only.

3. Material shall be soft iron, cold rolled steel, or
equivalent.

4. Side and end views of pole faces are shown.

FIGURE C-1. Pole tips and aaps for magnetron fubes - Continued.
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inches mm inches mm
.002 0.05 109 2.77
.003 0.08 140  3.56
.005 0.13 165 428
.010 0.25 236 5.964
.015 0.38 247 6.27
.06 0.41 .250 6.35
.020 0.51 .254 6.45
.025 0.64 .258  6.55
.031 0.79 281 7.1
.032 0.81 .285 7.24
.038 0.97 .288 7.32
.046 1.17 312 7.92
.047 1.19 375 9.53
.07 1.80 468 11.89

Dimensions are in inches.
. Metric equivalents are given for general information
Py
onuy.
3. Unless otherwise specified, tolerances are 2.005,
t1/2° on angles.

. Bland rcmovtarnaink ta drillad hala
- BLTIRI CUREILESISITM LU UiTiiTU iU,

FIGURE C-2. Lockina jack and plug for magnetron tubes - Continued.
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VISUAL AND MECHANICAL INSPECTION CRITERIA

0.1 SCOPE

individual tubes during visual and mechemcal (physical) inspection. The criteria shall apply methev'- ]
100-percent inspection or a sampling pian procedure is used. This appendix is a mandatory part of this
specification, The information contained herein is intended for cu‘gnllnncee

D.1.1 Scope. This appendix establishes uniform criteria for evaluation and classifying defects on the

0.2 APPLICABLE DOCUMENTS

D.2.1 General. The documents listed in this section are specified in sections D.3 through D.7 of this
appendix. This section does not include documents cited in other sections of this appendix or recommended

for additional information or as examnleg Uhile everv effort has been made to encure the rmnlprpnpﬁ: of

QNSO OF &S SRS SS. e CVSTY nas 2ect st Ltereness

this list, document users are cautioned that they must meet all specified requirements docuwents cited in
sections 0.3 through D.7 of this appendix, whether or not they are listed.

D.2.2 Non-Government publications. The following documents form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of the documents which are DoD edopted are those

lictad in tha icciia né tha NANICE ritad in tha enlicitarion Unlesg otheruice gnecified the issues of
1IsteC In the 1ssue ©F the DODISS Cited 1n the sglicitation. Unless otherkise specivieg, 1ssues

documents not listed in the DoDISS are the issues of the documents cited in the solicitation.

EIA Tube Publication TEP No. 29 - Hard Glass Bulb Criteria and Bulb Outlines (August 1963).

EIA Tube Publication TEP No. 123 - Glossary, Terms Used in the Description of Glass Components and
Their Defects (March 1962).

RS-209 - Standards for Electron Tubes.
fhememl im0 lom Low mmmion ahoiild ha cddecccnd 6o tha Placntbrmamica Thdintnian dannriatbiam FETAN 2001
\l\wllbﬂ\l T TOl Lwlc} SIHUMIU T SUUITTOOTU LV UIT CTILELCLT UL ITRAUWDLLT ITD ASDSVRLTaGLIVIT \LiAy, Vv
Pennsylvenia Avenue, NW, Washington, OC 20006.)

PP — caad_ 1 ab — A

(NOn- Goverrmment standards una otner i
prepare or distribute the documents. These documents also may
information services.)

from the organizations that
e in or through libraries or other

0.2.3 QOrder of precedence. In the event of a conflict between the text of this document and the
references cited herein, the text of this document takes precedence. Nothing in this document, however,

supersedes applicabie iaws and reguiations uniess a specific exemption has been obtained.

Vl

D.3 GENERAL INSTRUCTIONS

0.3.1 Visual and mechanical. 100 percent of the tubes comorising the lot shall be subjected to visual
and mechanical inspection (excluding dimensions) for overasll workumhlp and all applicable defects
specified in this appendix. Refer to Table D-I for defect ciassification and acceptance numbers.
Individual tubes shall not be rejected for control defects. The decision to accept or reject the lot shall

be made independently for each defect.

TARLE D-1. Samnlina plan for visual and mechanical inanection.
Type defect and acceptance numbers
§L'°tc Major 1 Major 2 Minor Control
12 (combined) | (each) | (combined) | (esch)
0 - 100 1 1 2 2
101- 200 2 2 4 4
201 and up 3 3 6 6

o3



D.3.2 Dimensions.

(1) The physical characteristics of tubes shall be mspected for conformance with
the specified outline drawing. Quality assurance provisions for stenderd
outlines shall be as specified in table D-1I. For tube configurations not
listed in table D-11, an outline drawing and inspection provisions shall be
included on the TSS. Reference (nominal) dimensions (those without tolerances)
are for information only, not for inspection.

TABLE D-1!. Standard insoection nrovicions for EIA autlinac

The following outline drawi prefix (T) number and reference letters refer to EIA

Ceandard DC.INO Aacinnatinne fCaa annandiv € Y

Standard RS-209 designations. (See appendix C.)

Outline prefix (T) Reference letters Sampling plan
category (table I11)
2x3, 3, 5-1/2, 6-1/2 A through E X1
G, H, and note 8 of outline
2x3, 3, 5-1/72, 6-1/2 T2x3 and notes 4 and 5 of XV
outline 13(3-6)
8, 9, 10, 11, 12, 14, 15 A, C, and D XV
(based types)
8, 9, 10, 11, 12, 14, 15, 16 Land M XV
based types)
9 and 12 (all glass) A through E (where shown) X1

(2) Cathode tube and cathode-ray charge storage tube dimensions with tolerances

specified shall be inspected to table 1ii, category XV.
.3.3 Magnification. Unless otherwise specified (see 0.5.1, this appendix), inspection shall be made
hout magnification,
D.3.4 ;;_j_;gr_j_n In addition to the general criteria for all tubes specified (see D.4), supplementary
criteria for specific asppiications sre iocated as foliows:
Apolication Paragraph
General instructions . . . . . . . . . . .. .
General criteria . . . . . . . . . .. ... .

Downloaded from https://www.everyspec.com
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Transmitting and power rectifier tubes . . .
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0.3.5 Glass defects and terminology.

a. Envelopes. Terms used in the description of glass components and of their defects shall
be as specified in the EIA Tube Publication Tep No. 123.

Cathode-ray and visual output cathode-ray charge storage tube

Screens and faceplates.
screen and faceplate defects, and terms shall be as indicated in EIA Yube Publication TEP

No. 123, supplemented by the following:

)

€3]

3

)

5

)

€))

(¢-))

%)

(10)

(1)

Bright spot. A small area of light on the tube screen with an intensity
(fluorescent or phosphorescent) at least twice the brightness of the surrounding
area. Its color need not be the same as that of the surrounding area. 1/

Chill wrinkle. Fine ripples or waves on the surface of the glass.

Color. 1In these criteria “color", unless otherwise specified, refers to the
color observed with the screen activated. 1/

Cotor 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. 1/

Combination spots. Spots which appear to have combinations of the
characteristics of dead, bright, and color spots, shall be classified as the
type they most resemble. 1/

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 faceplate glass. 1/

Face-contour variation. Variation in the inside or outside face surface
contour, such as "bull's-eye top" or “suck-up*.

Lap. A fold in the surface.

Loading mark. Minute variable indentations on the surface of the glass caused
by air.

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. 1/

Surface blemish. Inside or outside surface defect such as spot, chill wrinkle,
and cord.

1/ Applies to cathode-ray tubes only.
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Stones less than one-half the allowable dimensions

chall

nat he conciderad

SNaii 0L D0 LUNGIUCicvw .« .

Up to and including .047 inch (1 19 lrln) e e e e e

Over .047 inch (1.19 mm):

Size

than as specified in ElIA Tube

wnaln &S SPRliTice N Can

No. 29 for acceptable stones

Overalazina,

Stones more than .031 inch

blis

and nuvber greater
P

mm) not overglazed

(.64 mm) or more

ters.

the criteri

Toshan Disdal s
TULT rudue

Total number and class of blisters .025 inch (.64 mm) and more
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Minor.
Minor.

Minor
minor.

Acceptable.

Minor.

Minor.

Minor

No attempt shall be made to break unbroken

Minor
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b. Hard alass blisters.
(1) Open-surface blisters .031 inch (.79 mm) or more. Accept
if raw edges of the open-surface blisters are finished off . . . . . . . . . ..
(2) Buried or unbroken blisters (class A or B, glass). No attempt
shall be made to break unbroken blisters . . . . . . . . . . . . ... ... .
Reject if: Four or more blisters with a maximum dimension of more than .188 inch
(4.78 mm) occur in any area bounded by a one inch (25.4 mm) circle, or 13 or more
blisters with s maximan dimension between .031 inch (-79 )] and .047 inch (1.19 n)
occur in any area bounded by a one inch (25.4 mm) circle, or size of any blister is
greater than as specified in EIA Tube Publication TEP No. 29 for acceptable unbroken
i ioatanas
WLIDLEI D
0.4.1.3 Scratches. Scratches on the envelope that exceed .010 inch (.25 mm)
som uideh and annranata lanath Af mara than T NN inchace 274 2 )
il miUtn oing Y TYTLET LTIPLIT VUi IRIT T LTI e VY ITRCNSS LiG.S Wy * e ® s s & e ® s & s s e =
D.4.1.4 Glass adhered. Maximum dimension of adhered glass more than
NQL imabh 29 TO mmh
UT™ 1IR1E \C .27 Wy - - - - - - . - - - - - - - - - - - - - - - . - - - - - - - - - 3 - - - -
D.4.1.5 Checks and cracks. Crack extending into or through the wall of the glass envelope.
This does not include surface checks or cracks due to impact, that are less than .04 inch (1.02 mmn
in the largest surface dimeNSTON . . . . . . & ¢ ¢« 4t o 4 v e n e e e e e e e e e e e e e e .
N L 1A Srale Arrontahle crale nn hard al acc tlhe in acecordance with FIA T Pl ication
D.L. 1.6 Scale, Acceptable gcale on hard glass hulbs accordance with EIA Tube Publicatio
TEP NO. 29 . . . . . . . e o s s o o o e s s s s s a s s s s 8 o e 8 s 8 s s e s e s s e s o
D.4,1.7 Glace knote thard aglacc), Maximm dimencions and number of knote greater than ac
spec\fled in EIA Tube Publication TEP No. 29. Maximum total length of string of knots shall be

6 inches (152.4 mm) in one

a, Sharp tine, Sharn, chioned, or stringy
b. Re-entrant (sucked-in) exhaust tip. Re-entrant depth more than
one-third of tip diameter . . . . . . . . . . . . ... .. s s s s s s s s s s
D.4.2 Metal envelope defect classification.
D.4.2.1 Dents.
s, Mumber More then tugp dents inatube | | | . L 000000000 e el ...
b. Depth. Any dent more than .031 inch (.79 mm) indepth . . . . . .. ... .. ...

0.4.2.2 Paint finish.

e. Crimping., The base usfer crimping process csuses exposed body mets!l to & distance more
than .094 inch (2.39 nm) above top edge of base wafer . . . . . . . . .. ...« ...
h Marea and neaal ine | ami ahaa ol i tntal arasa Af avnrnead matal mara than 280
b, Mars and peeling blemishes, Combined tots! sres of exposed metsl more than 250
inch (6.35 ) by .125 inch (3.18 mm), or equivalent area . . . . . . . . . . . . ..
~ Crratnhan A cmratah Aan tha maintad ciinéa mwrman t oma oo, tal mana Ghanm F l.-ll Sk
- DL QLLIITD A DLIQLLIT W7 LT O riilTy Dur IHLC tapual"g way mc'.c\ WU T LTIony nauvey l n
(12.7 mm) in length for metal receiving tube types or 2 inches (50.8 mm) in length for
other types . .
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D.4.3 Base, base pin, insert, and cap defect classification.
0.4.3.1 Thermosetting plastic bases.
0.4.3.1.1 side blisters.

a. Buried or unbroken surface. Outside diameter of base more than maximum. (Unbroken
blisters shall be subjected only to pressure of a fingernail) . . . . . . . . .. .. Major 1

b. Open blisters.

(1) Size. Any single open-surface blisters more than .125 by .125 inch (3.18 mm),

or equivalent Area . . . . . . . . . s s x5 s s s s s e e s e e e e e e Minor

(2) Number. More than five open-surface blisters more than .030 inch (.76 mm) in
maximum dimenSToN . . . . L L L L b e e e e e e e e e e e e e e e e e e e s .. Minor

D.4.3.1.2 Bottom blisters.

a. Position. Blisters connecting any two base pins . . . . . . ¢ ¢« v v 4 0 e e e .. Major 1
b. Height. Blister more than .010 inch (.25 mm) in height . . . . . . . . . . . . . .. Major 1
c. Type. Open-surface blisters more than .030 inch (.76 mm) in maximum dimension
{(Uunbroken blisters shall be subjected only to pressure of a fingernail) . . . . . .. Minor
D.4.3.1.3 Guide (ug blisters. Outside diameter of lug more than maximm . . . . . . .. . Major 1

0.4.3.1.4 Chips.
a. Size. Chips iess than .030 inch (.76 mm) in maximum dimension shail be accepted.
b. Depth. Individual chips more than .031 inch (.79 mm) indepth . . . .. “ e e e e Minor
c. Area. Chips more than .125 by .125 inch (3.18 mm) or equivalent area . . . . . . .. Minor
d. Llocation.

(1) Corner chips. Corner chips extending more than .125 inch (3.18 mm) along any of the

intersecting surfaces . . . . « « « ¢+ 2 ¢ o o . h e e e e e e e . Controt
(2) Guide lug key. Guide lug key chips more than .030 inch (.76 mm) in longest
dimension . . . . .. ¢ 00000 e .. e e e s s e e e e e e e s e s Minor
D0.4.3.1.5 Combinations. More than five open-surface blisters or five chipped places . . . Minor
D.4.3.1.6 Croacks. Any cracks . . . . . ¢ it .t bt et e e e e e e e e e e e e e .. Major 1
_ 9:6:3.‘_!.7 mn Base ;cratchA over :TFD _inch (19.05 mm) long and having sufficient depth to
definitely catch a fingernaii (scratches which do not catch a fingernaii sheii not be rejected) Controi
D.4.3.2 gCeramic bases.
0.4.3.2.1 cChips.
a. Depth. Individual chips more than .031 inch (.79 mm) indepth . . . . . ... ... Minor
b Area  Chipe more than 125 by 125 inch (3.18 mm), or equivalent area . . . . . . . Minor

49



Downloaded from https://www.everyspec.com

MIL-PRF-1L

APPENDIX D

c. Location.

(1) Corner. Corner chips extending more than .125 inch (3.18 mm) along any of the
intersecting SUrfaCES . . . . . ¢« & + & 4t e 4 b e e e e e e e e e e e e . Minor

(2) Guide lug key. Guide lug key chipped . . . ¢ .« ¢ ¢ ¢ ¢ o o s 0 « o o o o = o & Major 1

0.4.3.2.2 Combipations. More than five open-surface blisters or five chipped places . . . Minor
0.4.3.2.3 Cracks.
8. Deep cracks. Any body cracks . . . . . . . . i 0t i et s et e e e e e e e e . Major 1
b. Glsze cracks.
(1) Any glaze cracks extending from one pin to another . . . . . . . . . . . o . . . Minor
(2) Any other glaze cracks . . . . . « ¢« ¢ ¢ ¢t 4 4 o e e e e e .. e e e e e Control
D.4.3.2.4 Scratches. Base scratched . . . . L L L . L L Ll e e e e s s s s s s e s s Control
D.4.3.3 Metal bases.
D.4.3.3.1 Dents.
2. Number  More than twodents inatube . . . . . . . . ¢ s 2 s s o8 s o2 o0 e 2. Minor
b. Depth. Any dent more than .031 inch (.79 mm) indepth . . .. ... .. .. ... #Minor
D.4.3.3.2 Pplating.
8. A scratch exposing base metal more than .500 inch (12.70 am) in length . . . . . .. Minor
b. Scratches not exposing base metal . . . . . . ¢ . ¢ ¢ ¢ st e e e e .. Control
0.4.3.3.2.1 Ppeeling and blistering.
a. Any peeling of plating where plating is required for electrical reasons . . . . . . . Major 1
b. Peeling of plating where appearance is seriously affected . . . . . . ... .. ... Minor
c. Peeling of plating, or blisters, where appearance is involved, provided the appearance of
the tube is not seriously affected . . . . . . . . ¢ v i o ¢ttt ittt e e e Control
D.4.3.4 Base pins.
D.4.3.6.1 Bayonet pins.
a. Llateral motion. Total lateral motion more than .016 inch (4T mm) . . .. ... ... Ninor
b. Rotation.
(1) The staked bayonet pin rotates, but cannot be pushed into base wall . . . . . . Control
(2) Unstaked pin rot8teS . . ¢ ¢ v ¢ « o ¢ o s o 2 o o s o o o o s o s o s o v 0 s s Ninor
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D.4.3.4.2 gContact pins.
a. Llateral motion. Total lateral motion of contact pins, other than pins sealed directly in
glass, more than .031 inch (.79 mm) at pin tip when moved with the fingers . . . .. Minor
b. Rotstion. Any contact pIn rotation . . . . . . . .t v it h i i s e e e s e s s e s Minor
c. Alignment. Pin alignment not conforming to pin alignment gauge when
Aanina ie enn~ifiad Minor
gauge is specified . . . . . L . L L .t .t e e e h e e h e e e e s e e e se e e Minor
0.4.3.4.2.1 Increased dipmeter by solder. Maximum diameter by presence of solder is more than
that specified in table D=l . . & . ¢ i i i i i i o i i e i e v e e s et s e e e s e e Minor
TABLE D-111. Increased diameter of contact pin.
Bogey pin diameter Maximum diameter
fhaca Arauinnd
{base drauing)
1nch mn lnch oo
.093 (2.36) .008 (2.49)
.125 (3.18) 131 3.33)
.156 (3.96) .162 4.11)
.187 (4£.75) .195 (4.95)
.312 (7.92) .320 (8.13)
0.4.3.5 Base inserts.
0.64.3.5.1 Ceramic wafer.
@a. Deepcracks . . . . . . . .« . . e e 4 e s e s e a s s ee e e e s e s .. Major 1
b. Glaze cracks extending from any pin to shother pin or to
the sleeve . . . . . ... ... Minor

a. Loose or unsoldered wires. Loose or unsoldered wire or wires
inpins or caPsS . . . . . L L L L L e e e e e e e e e e e e e e

b. Exposed wire. More than .031 inch (.79 mm) of wire length
exposed beyond end of pin or cap, or .037 inch (.79 mm) of w
length exposed beyond solder when end of pin or cap is conce

a al inrwmant far miniatiira turmas The mavieum annla ha
Envelope snd base slignment for miniature types. The maximum angle be
bagse and bulb shall be within 90 £3.5 degrees . . . . . . . . ..
£ Comroal acne cmed bcnae ol icmmcncmd L£ov A bmioms nd:ima Sroeman Thao mavwsmesn mevol o
K<) cr \M I DadT oL Iyres LS Ul BURANTINIOLUIE LYypPE> 1ne A VHRAH &1 (8 -3
base and bulb shall be within 90 25 degrees . . . . .. .. .
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(3) Envelope and base aligrnment for other than miniature and subminiature types.

The maximum angle bhetusen bage and bulb shall be 90 2.5 degrees

gle betusen hage t $2.5 de
Looseness. Any looseness of cemented junction of base . . . . . . . .. .
Excess cement.

(1) Cement protruding more than 042 inch (1.57 mm) on hages

less than 1.500 inches (38.10 mm) in diameter . . . . . . . . . . . .
(2) Cement protruding more than 188 inch (4.78 mm) on bases

1.500 inches (38.10 mm) or more in diameter . . . . . . . . . . . . .
Voids .

(1) Bases used for tube support failing base, cap, and insert
secureness test s s 22 = s o2 s s s

(2) Bases not used for tube support and voids not totaling more
than one-eighth of tube circumference . . . . . . . . .. .. ....

0.4.3.8 wafer-to-base or enveiope

Rotation. Total rotational movement of wafer with respect to
crimped metal more than .031 inch (.79 mm) when tried with the
FINGEIS . . & . & 4 4t t e b e e s s e e s e e e e e e e e e e e e e . .

iateral motion. Any movement separating any part of the wafer
away from the crimped metal more than .016 inch (.41 mm) when
tried with the fingers e e e s e e e e e e e e e e s e e e e ae e .

Crimping. The base-wafer crimping process causes exposed body
metal to a distance more than .094 inch (2.39 mm) above top
edge Of DASE . . . & v 4t it it t e et e e e e e et e e e e e e e e

0.4.3.9 Cap-to-envelope.

b.

Aligrment. Centerline of cep departing from centerline of bulb
by more than 10 percent of diameter of dome . . . . . . . . . . .. .. ..

Looseness. Any looseness of cemented junctionof cap . . . . . . . .. ..

Rotation. Total rotation movement from cep to envelope of metal
tubes more than 15 degrees when tried with the fingers . . . . . . .. ..

txcess cement. Excess cement protruding more than .031 inch
(.79 mm) from edge of cap with contact diameter of .375 inch
(9.35 mm) or less, or more then .062 inch (1.57 mm) from edge
of cap with contact diameter more than .375 inch (9.53 mm) . . . . .. ..

Dents.

(1) Any dent more than .031 inch (.79 mm) indeoth . . . . ... ......

(2) More than two dents greater than .010 inch (.25 mm) in
denth N R

L 8 L T T T T T T R T N A T T T

Wetds., Any missing welds . . . . . . . 4 s e et e e s s s s s s e s e
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D.4.4 Lead defect classification.
a. Unconnected. Except where intended . . . . ¢ & ¢ v v 4 v v v e ¢ o o o o s o s s s s Major 1
b. Condition.
(1) tLeads knotted or severely kinked . . . . . . . . . . ¢ ¢ 0ottt e e s 0. Control
(2) Frayed leads (stranded conductors). #ore than 10 percent
of the strands broken . . . . . 2 2 : ¢ ¢ ¢ s s 2 2 = = s o 2 2 = s e 8 .« o o o Major 1
NOTE: The free ends of broken strands shall be removed.
D.4.5 Internal defect classification.
D.4.5.1 §Spot welding, Broken, openor not welded . . . . . . . . . . : s s s s s s os Major 1

D.4.5.2 Cracked micas. Cracked through, except for bumper point . . . . . . . . . . ... Control

D.4.5.3 Plates fused. In the sctive area of the plate, fused or )
incipient melting (holes or blisters) due to bombardment . . . . . . . . . . . . .. .. ... Control

D.4.5.4 Getter arep. Getter not flashed; getter missing or detached . . . . . . . . . . . Major 1

D.4.5.5 gGerter peel. Peeled or blistered more than 031 inch (.79 mm)
in longest dimension for subminiature tubes, and .062 inch (1.57 mm) in
longest dimension for all other tubes . . . . . ¢« ¢« ¢ ¢ ¢ ¢ v o o e v o o o o a = o o o o « + = Minor
D.4.5.6 Loose particles in any part of finished tube.
D.4.5.6.1 Application. In addition to the criteria specified in 0.5.5.6.2 through D.4.5.6.4, the
following paragraphs specify applicable revised criteria for the particular
tube family indicated: '
Ivne of tube Paragraph
Hiniature and subministure receiving 0.5.4.2
Transmitting and power rectifier 0.6.2.5
HOTE: Tubes with debatable particles shall remain in the
sample and shall be suhjected to the particles indicator
test, method 1206.
D.4.5.6.2 Nonconductina particles.
a. Micas.
(1) Any single particle more than .375 inch (9.53 mm) in
iongest dimeNSion . . . . & & & ¢ ¢ c 4 6 . e et e s e e s a e e e e e e e Kinor
(2) More than five of the mica particles more than .031 inch
(.79 mm) in longest dimension . . . . . .. . .. e e e e e e e e e ee e Minor
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b. Other nonconducting particles.

(1) Any single particle more than .125 inch (3.18 mm) in

{ongest dimension . . . . . . . . . it it e e e e e e e e e

(2) More than three of the particles greater than .016 inch

(.41 mm) in longest dimension . . . . . . . . . 0. e e e ..

D.4.5.6.3 Conducting particles. Any particle whose largest dimension is
more than three-fourins of the design minimum intereiement spacing {except
heater cathode) or .016 inch (.41 mm), whichever is greater, but in any

case, not more than .062 inch (1.57 mm) . . . . . . . ¢ . . ¢ o v v o v o o0

D.4.5.6.6 Debatable particles. Loose particles that cannot be seen or
that by visual means alone cannot be determined to be of a conducting or
nonconaucting nature. if a decision on acceptance or rejection cannoi be

made, the individual tube in question shall be subjected to the particles-

indicator test, method 1206 . . . . . . . . . . . 4 4 i it bt e e e e e

D.4.6 Missing or incorrect marking. Etch or brand is incorrect, or not legible

___________ P AU R S S

Noge: when impraciical to etch or brand the tubes auring manufacturing processes because of
production techniques, this inspection shall be performed after the permanence of marking test

______ PR,

#Minor

Minor

Major

Major

Major

(method 1105) when applicable, and at any time after final marking in accordance with 3.5 has been

completed.
D.4.7 Vacuum seal (metal-to-glass) defect classification.
0.4.7.1 -to- -

a. Cotor.

(1) Black seals and seal colors outside range of light straw

oa Aane cad fiomnliwmiva famd heanioh ~rann fan ~anda 7NED
W UCTT 18U, 1HRALWIVE \GTR Ui URIDH Y STl 1wl LUWT TvJid

glass) . . . . . .. C e e e e e e e e e v e e s e . ..

(2) Nonacceptasble color more than 25 percent of the seal width,

or .062 inch (1.57 mm), whichever is less . . . .. .. . ...
[ Chala frartinn Af tha nlace and ¢ha matal) Uidth Aé chala mara
b. Shale, {(psrting of the glass and the metal). Width of shale more
than 25 percent of the seal width . . . . . . .. c e e e e ..

c. Creacks. Spent external circumferential or moon cracks more than
25 percent of the seal width from the glass edge, or more than

.094 inch (2.39 mm), whichever is less . . ... .. ... .....
d. Bubbles.
(1) Loss of sesl width due to bubbles is more than one-third . . . .

(2) Any single bubble more than one-sixth of the seal

P VY PeYe-v oy
LITLUMITETIEIRTE o « = = o o » o o &« @ o 5 s s s » s @« = s ® s s =

(3) Combined length of all bubbles more than one-third of the
seal circumference . . . . . . .. . ... ...
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Combinations. A combination of the above defects is more than
33 percent of the seal width e e e e e e e e e e e s e e e

Splits in feather edge. Any split more than 25 percent of the
seal Width . . . . & 4 i i b s e e e s e e e e e e s e e e e

(&)}

(%)

)

.
'
‘.
1

e e« e o

Color. Less than .062 inch (1.57 mm) of the seal width

has & color ranging between metallic gray and dark gray . . . . . . .
Note: This criterion does not apply to seals which are plated

prior to glassing; for example, chrome-, gold-, or silver-plated
seals.

gubbles.

(a) Loss of seal width due to bubbles is more than

ONE-TNITA . ¢ « ¢ &« o & o o o o s o o o+ o o o o s = o =

(b) Any single bubble more than one-sixth of the seal
CIFTCUMTEreNCE . . . . & « « = « « & « o s+ o o o o = « =

(c) Combined length of all bubbles more than one-third of
the seal circumference . . . . « . « & ¢ ¢ o o o o o o

Shale. Width of shale more then 25 percent of the seal

LT 4

Cracks. Spent external circumferential or moon cracks wore
than 25 percent of the seal width from the glass edge, or
more than .09% inch (2.93 mm), whichever is less . . . . . .

splits in metal edge. Any spiit more than 25 percent of the

Disc- and window-type seais.

(@D

)

Shale. Width of shale more than 25 percent of the seal
width, on seals .125 inch (3.18 mm) or more in width . . . .

Cracks. Spent external circumferential or moon cracks
within 25 percent of the seal width from the glass edge, or

.062 inch (1.57 mm), whichever is less, on seals .125 inch

(3.18 sm) or more in width, shall be accepted.

fa)
\ay

~nthae -~
WAITE i e Ty - e
more fnwidth . . . . . . . ¢ ¢ oo vt v oL
(b} Any degree of cracks on seals less than 125 inch
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(3) Bubbles.

(a) Any bubble more than .031 inch (.79 mm) in maximum
dimension on seals less than .125 inch (3.18 mm)
0 TR = £ < Minor

(b) Any bubbie more than .062 inch (1.57 mm) in maximum
dimension on seals .125 inch ¢(3.18 mm) or more in

Width . . L L L L L L s e e e e e e e e e e e e e e e e e e e e e Minor

(c) Distance between bubbles of .016 inch (.41 mm) to .031

inch (.79 mm) in maximum dimension is less than

.016 inch (.47 mm) on seals iess than .i25 inch

(3.18 mm) inwidth . . . . . . . . . .t ot et e e e e e e e e e e e s Minor
(d) Distance between bubbles of .031 inch (.79 mm) to .062

inch (1.57 mm) in maximum dimension is less than .016

inch (.41 mm) on seals .125 inch (3.18 mm) or more in

YR

width . . . . . . . ¢ . ¢ 4 o .. C e e et e e e e e e e e e e e e e e .. Minor

(e) Cluster of bubbles of any size causes loss of seal

z »w - P P

width of 33 percent of more . . . . . . . ¢ ¢ v ¢t i e e et e e w e e e Major 1

(4) Color. Less than one-third of the seal width has color

ranging between metalliic gray and dark GF8Y . . . . .« . . « ¢ v o o o & o o o« . #inor

Mote: This criterion does not apply t

plated prior to giassing; for exampie, C
silver-plated seals.

Eye ass-to-lead seal cracks. Anmular cracks which surround the leads (see figure
D-2, A) and radial cracks not more than two in number, not extending more than halfway
tween the lead and inside edge of eyelet, and not deeper then height of glass
above eyelet {figure D-2 B), shall be accepted.
(1) Cracks extending across eyelet seal. (See figureD-2C) . .. .. .. ... .. Major 1
(2) Shaled seals or seals with cracks which fali outside the
above timits . . . . . . .. .. ..o Major 1

TN
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D.4.7.3 Metallic rod-to-qlass seals. Checks in envelope seals with external bosses.

a. Axial check exceeding in depth one-third of length of glass-to-
metallic seal . . . . ¢ ¢ 4 v 4 4t e e . e e e e e s e m s s s e s e e s e e e s Major 1
b. Radial checks extending more than .125 inch (3.18 mm) from the pin . . . . . . . . . Major 1
D.4.8 Air-cooled, fin-type radiator defect classification.

D.4.8.1 Solder obstruction. Solder between the fins completely around
the edge of the envelope and inside the circumference of the outer shell up
to .031 inch (.79 mm) or five percent of the fin width, whichever is greater.
In addition, 10 percent of the spaces between the fins may be filled with
solder up to 25 percent of the radial finwidth . . . . . . . . . ... .. Control

Note: Fillets shall be accepted at all corners.

0.4.9 Syrface conditions of die-cast aluminum sheeting. Sizes of flaws such as chipouts, unfilled areas,
and blow holes shall conform to the Limits specified in D.4.9.1. The filling material for such flaws shall
be approved by the magnet user.

0.4.9.1 Limits.

a. Blow holes less than .030 inch (.76 mm) in diameter shall be accepted.

b. The maximum acceptable dimension (except as indicated for periphery of a cast or machined
holaly ~Aé am.: dofan ramandl ann A€ nlim civa amnanidiad ahall ha 17‘ :-u-h £0 CT swn) In
nviTy v avry wl“l, TcyaruLce> Ul I»“U! OILC o’x\,lllw DINGLL WC o diJd IR \TedJd Woii ) ave

areas other than the periphery of cast or machined holes provided for assembly or mounting
purposes, blow holes shall not accept a gauge of the maximum size or appear with greater

PP S dl A

frequency than is indicated in the following:

(1) Not more than five flows .045 inch (1.14 mm) to .094 inch (2.39 mm), in a
.500 inch (12.70 mm) diameter circle.

(2) Not more than 20
1 "

(3) Not more than a combination of 10 of the above flaws in a .500 inch (12.70 mm)

dismeter circle.

¢. The maximum acceptable dimension of any defect occurring in the periphery of a cast or
machined hoie provided for assembiy or mounting use, regardiess of plug size specified,
shall be .187 inch (4.75 mm). Not more than two defects shall appear in any periphery of
a cast or machined hole.

d. Any defect capable of accepting the maximum plug gauge Listed shall be filled, and the
f‘ller aurface shall be made to conform to the shape of the adjacent aurfacec.
e. Die-casting-holding-pin depressions, -mmxtgtely .250 inch (6.35 mm) in diameter,

uniform in size and location, shall be accept

L Senaration of alumirum cover and macnet shall not excead 031 inch (.79 mm) where visible
T. Par on of aluminum Cover and magnet shall not exceed U237 InCh (.7Y mm) snere visidle
or exposed.
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D.5 ADDITIONAL CRITERIA FOR MINIATURE AND SUBMINIATURE RECEIVING TUBES

D.5.1 lnstructions. Internal and external defects shall be combined. A 10-power magnification shall be
1icad fnr tha Adafarte Aacrribhad in tha fallAauina naranranhe Af ¢thie anna, Twe
used for the defects described in the following paragraphs of this appendix:
D.4.1.8 D.5.3.2 D.5.4.2
D.4.5.1 D.5.3.3 D.5.4.3
D.4.5.2 D.5.3.4 D.5.4.5.1
D.5.2.1 D.5.4.1

The requirements of D.4 to D.4.6, inclusive, of this appendix, shatl be supplemented or amended by the
requirements of D.5.2 to 0.5.4.5.2, inclusive, of this appendix. Debatable tubes (tubes which cannot be
determined to conform to any criteria of D.4.1.4 to D.4.1.8, inclusive, or 0.5.2.1 or D.5.4.3 of this
appendix) shall be subjected to the envelope strain test specified in method 2126. A tube passing the
envelope strain test shall be considered acceptable under the visual inspection paragraph for which the tube

uas originally auestionad. A tube failing the envelope strain teste chall bhe classified a defective under

the visual inspection paragraph for which the tube was originally questioned.
0.5.2 Glass envelopes.
0.5.2.1 Chipped-out sections on external surface. Any chips deeper than

.010 inch (.25 mm) or more than 1-1/2 mm in maximum dimension on the ctraight
portion of the bulb, or onthe header . . . . . . . . . . . . . ¢ ¢ o o o oo .. Minor

D0.5.2.2 Re-entrant exhaust tip. Re-entrant depth more than one-third of

the tip diameter e e e e e e e e e e Minor

D.5.2.3 Seals.

D.5.2.5.7 Biisters in dumet seais. Totai iength of biister-free seai iess

than twice the dumet wire diameter . . . . . . ¢ . ¢ ¢« v t o s o o o o o o o s s o o s o o o Minor
0.5.2.3.2 §ize. Tube does not fit appiicabie outiine gauge . . . . . . . e e e e e e e Controi
0.5.3 Leads.

D.5.3.1 Missina pins or leads . . ¢« ¢« ¢ v ¢ ¢ttt e 4t e e e e e e e e e e e e e e e e Major 1

0.5.3.2 gorrosion {nheader and ieadsi. Any corrosion of materiai causing
a leakage path on the header. or any corrosion in the lead recesses of the
header or on the leads . . . . . ¢ ¢ ¢ & ¢t v v v b v ittt e e e e e e e e e e e e e e e Minor

D.5.3.3 Burned dumet (eads. Copper sheath has been burned through outside
of the envelope e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e Minor

D.5.3.4 linning defects.

a. Tinning spiashes. Foreign materiai adhering to the outside
surface, or globules of tin adhering to the header of the
untinned portion of the leads . . . . . . . . . . . . ¢ 0 v b v 4 et e e e e e e Minor

b. Inadequate tinning. Bare spot encircling lead, or any spot

.04 inch (1.02 am) long or more, except within .05 inch
(1.27 mm) or more than 1.50 inches (38.1 mm) fromgiass . . . . . . . . . . .. ... Control

W
o)
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c. Excessive tinning. Maximum lead diameter is more than
specified on the outline drawing from .05 inch (1.27 mm) to

25 inch (46.25 mm) from the basa of the tube: or the lead
&5 INCH (V.50 M) TrCW né Oase OF Ine e, e e

diameter from .25 inch (6.35 mm) to 1.5 inches (38.1 mm) from the
base of the tube is more than the maximum diameter by .021 inch

\.13 ). A micrometer shall be usad for messuramant & & & ¢ & ¢ « o o o o v o o o o Minor
d. Lumpy tinning. Lumpy tinning shall be accepted if the lead
diameter in individual spots is not more than one and one-half
times the bogey lead diameter . . .« + & ¢ ¢ « ¢ ¢ & o o o o o o o s o s o o o s o o o Control
= Pommomnse ] ad o &2 ommmt s Pimmoand mambiom af tha laand dane s~ * aveard
c. nmaTplen LHINur . nirmwey w(lluﬂ Ul LT LTau UUTDdD L TAL L*}
to within .05 inch (1.27 mm) of the header . . . . . . ¢ . ¢ ¢ ¢« ¢« ¢ s e e e o o o Minor
D.5.4.1 Welds (other defects). Either element of a weldment reduced by .
more than one-half of its formed cross-sectional area, or splash from weld
present on any element other than in original weld srea . . . . . . . . . .. ... ... ... Control
D.5.4.1.1 Heldments {detached). weidments that become detached . . . . . . . . . . . « . . Hajor 1

D.5.4.2 Loose particles.

D.5.4.2.1 Procedure. All tubes shall be tapped in an upright position by the standerd tapping procedure
(specified in method 1201). lnned\ately after tappmg, the tube shall be v1sually inspected fo

particies by rotating it about the main axis in a horizontai position. Tubes with debatabie part eies shatl
remain in the sample and shall be subjected to the particles indicator test, method 1206.

a3
o ..
w
o

D.5.4.2.2 Nonconducting particies. Loose particies with a maximum
dimension of more than .062 fnch (1.57 mmM) . . . . . . . . & ¢ ¢ ¢ o v v o v ot o o s o o o o Minor

D.5.4.2.3 (Conducting particies.

a. Subminiature tubes. Loose particles with a maximum dimension of
more than three-fourths of the nominal minimum intereiement
spacing (except heater cathode) or .003 inch (.08 mm), whichever

S exc eater cathode QU = U8

isgreater Major 2

b, Miniature tubes., Loose particles with a maximm dimension

2e SIS LOOST LR

L
greater than .016 inch (.41 MM) . . . . . . ¢ ¢ ¢ ¢ t o v 4 4 o o v o s o o e e Major 2

D.5.4.2.4 Debatable particles. Loose particles that cannot be seen or
that by visual means alone cannot be determined to be conducting or non-
conducting. If a decision on acceptance or rejection cannot be made, the
indiviskmal # in mumctinm ahall ha cidhiartard ¢n the narticrlaas icatar
individual tube in question shall be subjected to the particles indicator
test, method 1206 . . . . . & ¢ i i ittt e e e e e e e e e e e e e e e e e e s e s e e Major 2

£.5.4.2.5 QDsnmling particles or slivers. Dangling particles or slivers
which are firmly attached shall be accepted. Debatable tubes shall be
subjected to the particln indicntor tut, method 1206. The tube shall be
rommmnldemad ammams bl o — el el ttbanbhoad os obha mmmal.inla.
CONS1Gerea lb‘-w‘lult || t"e par l."-\! l' BLILL SLIALHICU 81 LINIC LUTR.LUB TNy

of the particles indicetor test . . . . . . . ¢ . ¢ ¢ ¢t v 0 v e o v o b s e e b e e e e Major 2
0.5.4.3 Hetal touching enveiope. #etal parts of particies touching the

envelope as identified by a white spot or check appearing in the glass

(unless specifically intended by design) . . . . . . . . . . « & . 0 o o i 0 i e et e Major 1
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D.5.4.4 Missing points on mica. More than 25 percent of mica points on
any mice that supports the tube STFUCTURE . . . . & - = = « « s o s o o o o o o o s o a o o o o Control

0.5.4.5.1 ghipged or cracked coating.

s, MHeater coating on heater or heater legs missing or damaged
exposing bare heater wire to within .020 inch (.51 mm) of
entrance to cathode sieeve . . . . . . . . . . ... #inor

b. Heater coating missing .020 inch (.51 mm) from the cathode
or beyond exposing bare wire {ength exceeding the diameter

of the coated hEBLEr WIilF® . . . . & & 4 ¢ o « s o » o o s o o s o o o s a s o o o » = Control
c. Heater cgatmg missing or exposing bare wire, iength exceeding
the dismeter of the coated heater wire, when bare heater wire is
contained within the cathode sleeve . . . . . . . . ¢ ¢ v ¢ v ot v o 0 0 o o v o o Minor
D.5.4.5.2 Uncoated heater wire. Uncoated heater wire exceeding .062 inch
(1.57 mm) measured from perimeter of weld toward the cathode . . . . . . . . .. ..« . . .. Minor
0.5.4.6 gGetter defects.
a. Getter peel. Peeled or biistered targer than .031 inch (.79 mm)
in longest dimensions . . . . . . . . .. . 0 ... Minor
b. Getter area. Getter fiash covers an area of tess than .062
square inch (1.57 square mm) s e e e e e e e s e Minor
c. Burned getter. Getter burned through . . . . . . . « - . ¢ o o o v 0 v v v e e . Major 2

0.5.4.7 Spacing. Spacing less than .010 inch (.25 mm) between elements,
supports, etc., outside of the mount spacers, except where specifically
intended by design . . . . . . ¢ ¢t c i i i e i e s s e s s e s e s s e e e et e e e e Minor

0.5.4.8 Cathode tabs. Any evidence of tear or crack in cathode tab
occurring below the cathode weld . . . . . . . . . . o . Lo e e e e e e s e e e Minor

D.5.4.9 Mica coating. Clear mica path connecting any two adjacent elements exceeding

in width the dimension of the smaller element (where coating is intended) . . . . . . . . . . . Minor
0.6 ADDITIONAL CRITERIA FOR TRANSHITTING ARD POWT TIFIER TUBES

0.6.1 ]Instructions. Paragraphs 0.3 t

o D.4.8 inclusive, of this appendix, as applicable, shall be
supplemented or amended by D.6.2 to D.6.2.5.2

, inclusive, of this appendix, as applicable.

D.6.2.1 Metal touching envelope. Metal parts touching the envelope unless
specifically intended by design . . . . . . . ¢ ¢« ¢ ¢ o 0 0 0 v v v o o o o e s s s s s s 0 e Major 1

D.6.2.2 Anode coating. Alloying of anode coating with anode basic material
over 10 percent of the anode ares ass evidenced by shiny surfaces. Chipping
or flaking of anode coating over 10 percent of the anode area . . . .

'8’
.33

Minor



D.6.2.3 Uelds (orher defectg).

0.6.2.4 Alignment of parts.
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An element of a weldment reduced by more

.......................

accepted providing they pass other specified electrical and mechanical
tests and iNSPECLIONS . . & « & & v ¢ 4 e 4 e e e e e e e

D.6.2.5 Loose particles.

With tube
specified

(TP

Hote: iInc

tube, for
be omitted.

in an upright position, tap in accordance with

in method 1201 for other than receiving

tubes.

Aiia

Gue 0o

or operat

p, Pt
aes
]

Tubes with misaligned internal parts shall be

After tapping, the tube shall be inspected for nonadhering particles by holding the tube

in one hand with the dome appronmately 45 degrees below horizontatl posi
tightly,

three times on the nngerups of the other hand.

about its main axis and inspected for loose particles.

D.6.2.5.1

b.

Conducting particles.

having a dimension not greater than .031 inch (.79 mm)

Nonconducting particles.

D.6.2.5.2 Qther transmitting tubes.

Conducting particles.

|nc tube

Two or more conducting particles, each

sn

1
atl

tion a

YN

tnen oe

...........

Four or more nonconducting particles,
each having a dimension not greater than .062 inch (1.57 mm)

Any particle whose largest dimension is

more than three-fourths of the design minimum interelement spacing
(except heater cathode) or .016 inch (.41 mm), whichever is

greater,

Nonconducting particles.

QD]

(2)

3

but in any case, not more than .062 inch (1.57 nm)

Glass slivers in tubes with metal-glass ring seals.
tube containing loose slivers where two or more slivers,
each exceeding .156 inch (3.96 mm) longest dimension for
seals 1,500 inches (38.10 mm) diameter or smaller,
or more slivers each exceeding .250 inch (6.35 mm) longest
dimension for seals larger than 1.500 inches (38.10 mm)

diameter . . . ¢ &+ « o o o o & s o o s o o

Tubes without metal-glass ring seals.

any

or three

Any tube containing

loose noncondcting narticlee axceasadina 128 (3 18 sm) inch

IVVeE IMARW R LIy Pt LIvsTe,

CALOVMIIgg s R \Se sU wEng

longest dimension in envelopes 2.500 inches (63.50 mm) diameter
or smaller or exceeding .188 inch (4.78 mm) longest dimension
in envelopes over 2.500 inches (63.50 mm) diameter

Loose emission coating.

coaty

_ & L

ng flakes, each exceeding .062 inch (1.57 mm) in longest dimension for tubes w

nd strike

Control

Control

e add
rfotateag

......

N A

¢« 8 o & o e a B e s s a2 s = =

Any tube containing three or more loose emission

y P

filament power up to 40 watts, or five or more flakes, each exceeding 062 inch
(1.57 mm) longest dimengsion for tubes with filament power of 40 watts or over

61
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D.7 ADDITIONAL CRITERIA FOR CATHODE-RAY TUBES

agraphs D.3 to D.4.8 inclusive, of this appendix, as applicable, shall be
upplemented or amended by D.7.2 through D.7.3 of this appendix. This criteria applies to tubes of

i

einmalmla mial 1w Aanlu

LIviawL e RILy Wivye
D.7.2 Screen and faceplate defects evaluation and classification. ALl screen and faceplate glass defects
all be classified as major 1 defects and assigned a group number.

a. Classification of screen and f
€3 n

1
barte chall ha
Lot

defects shs o one of the

LW VY wne Y

.
.
.
-
.
.
.
.
.

1 . Dead spots

2 .. v+ v.... .Shaded or mottied are
Grop3 .. .. .. ... .Face contour variations

4

5

e w « « « « « « « . Surface blemish

e e e e « e+« . Color spot (cathode-r

b. Examples of common defects and applicable group numbers are as follows:

Blister (except that clear buried or unbroken surface blister which
which meets the requirements of D.7.2.4 of this appendix shall not

be considered as defects) . . . . ¢ ¢ . 4« 4 s s e e e e v e e 1

Bruise or bruise check. . . . . . + ¢« ¢ ¢+ 4t ot s s e s e s e s e 1

~

Carbonized mold (or plunger). . . . . . . . . . . . ¢ o o o o v

Chill wrinkle . . . . . . . . ¢ ¢ o v v v v v v e e e v e e a e 4
Coldglass. . . . . .. .. ... 4
Color 8POt. . . . & & ¢ & v v i e e e e e e e e e e e e e e e e H)
Color Stredk. . .« « ¢ « « « o & o o o » o o = s s o s s o s o o o« 2
COPd. & & & & vt t e e et e e e s e s e e e e e e s e e s e 4
Dirtonmold (or PlUNGer) . . . . & & & ¢ v ¢ o ¢ o o o o s o o o 1
Impact mark (outside surface) . . . . . . .. ... 4
Lap (inside surface). . . . . ¢ ¢ ¢ ¢ ¢ st e e e e s e s e e s e 4

LOAding MACK. + « v ¢ o o « o o o o o o o o s o s o s o o ¢« o s s = 2

Mold mark . . . . . e e e e e e e s e s e e e e e e e e 2
OFL SPOt. & v & v ¢ v ¢ ¢ v o« o o o o o s s o = o o & s s 0 s o0 oa . 4
Rust, rouge, or scale . . . . . . & ¢ ¢ ¢t s o b s s b ae e s 1

Stone or embedded dirt. . . . . . . v 4 4 - b 4 e e e e e 0 e .. . 1

Suck-Up OF TUNDOMN. . . . . . & . « 4t e e e e e e e e e e e s 3

o~
n
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D.7.2.1 Spot defects.
a. HWaximum sizes of nonelongated apots. Spots which are not clongated and are less than the
dimensions specified below shall be acceptable:
| SPpy _ll e a | FEPNy
Iype Q1 Sp0t ADCH
Dead. . . . ... .. .015 ( .38 mm)
Bright. . . . .+ . ¢ 4 v o v .. .015 ¢ .38 mm)
Color . . . & . ¢ v v ¢« ¢ ¢« v o @ .040 (1.02 am)
Spots which are not elongated and are more than the dimension specified sbove shall be
sssessed in accordance with tabtes D-1v, D-V, and D-VI.

b. tiongated spots.

(1) Elongated spots of any length whose maximum width is .010 inch (.25 mm) or less
wiil be acceptable.

(2) Elongated spots between .010 inch (.25 mm) and .020 inch (.51 mm) in width
whose iength is .500 inch (12.70 mm) or iess shaii be inciuded in the
assessment of the total number of spots in accordance with tables D-1V, D-V,
and D-VI. A tube shall be considered defective if it has elongated spots
between .010 inch (.25 mm) and .020 inch (.51 mm) in width and more than .500
inch (12.70 sm) in length.

(3) The diameter of eiongated spots whose width is more than .020 inch
shall be taken ag half of the sum of the length and width. The res
diameter shall be assessed in accordance with tables D-IV, D-v, and D

|: ~
-

oy
w

ize, numher,6 and separation of spot defects. A tube shall be considered defective if the

size and nulber of spots are more than or the separation of spots is less than, the values
specified in tables D-IV, D-V, and D-VI.

Type of cpot Max {mum Number in | Of which not Are more Minimum
diameter one tube more than than separation
Inch am Inch mm Inch m
Dead (biown envelopes) .060 i.52 i5 7 .030 .76 .50 6.35

Deed (pressed-face

envelopes) 040 1.02 15 5 .03 .76 | .50 6.35
8right 060 1.02 3 2 .03 .76 | .50 6.35
Color .00 1.52 10 2 .00  1.27 | .250  6.35
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TABLE D-V. Acceptable spots (envelopes 7-1/2 to 17 inches in dismeter or dimgonal).

Type of spot Max imum Number in of which not Are more Minimum
diameter one tube more than than separation
Inch o Inch mn Inch m
Dead .080 2.03 25 12 .040 1.02 500 12.70
Bright .060 1.52 9 2 .050 1.27 .500 12.70
Color .080 2.03 16 2 .060 1.52 500 12.70
(1) 2ones for rectangular envelopes 17 inches or more disgonsl., Faces of

rectangular envelopes whose diagonals are more than 17 inches are divided into
three zones, all centered on and aligned with the tube faceplate. 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 minimum useful screen (i.e.,
quality area). Sizes of zones A and B are as follows:

Enveiope
diagonal 2one A 2one B
U PR

17 5 x 7 10-1/74 x 11-1/4
20 6 x 8 11-172 x 13-174
21 6 x 8 11-1/2 x 14
24 7 x 9 13 x 15-172
27 16 x 12 15 x i8-i/¢

Zone A Zone 8 ione T Total no. Kinimm
in one separation
T’fiff Max dia No. Max dia No. Max dis No. tube v
SPOT
Inch @ Inch mn Ikh m inch m

Dead .040 1.02 5 060 1.52 7 .080 2.03 10 18 1 25.4
Bright .040 1.02 2 .060 1.52 5 .070 1.78 6 12 1 25.4
Color .060  1.52 5 070 1.78 9 .080 2.03 12 20 1 25.4
1/ Any spot .030 inch (.76 sm) or less in dismeter may be as close as .50 inch (12.7 mm) to eny other

spot.

D.7.2.2 shaded or mottied areas. All degrees shall be accepted in which the florescent and, when
-pplicuble, phosphoresccnt characteristics are as speclfled and in which there is not more than s two-to-
one variation in any of these characteristics between the mottied or shaded aress and the surromumg
unaffected area. A tube shall be considered defective if scum or spew is present whose length is more than
20 percent of the screen diameter or diagonal.

0.7.2.3 Face-contour variations. A tube shall be considered defective if face-contour variations are
present which cause total internal reflection of light (for example, if the area looks black) when viewed at
an angle of 30 degrees to the normal of the face surfaces at the point where the face-contour variation
occurs.,
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0.7.2.4 Inside and outside surface blemishes. 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 to the requirements specified in tables D-1V, D-v, and D-VI.

0.7.2.5 Scratches.
a. A scratch of any length whose width is less than .002 inch (.05 mm) shall be accepted.

b. A tube having scratches of .002 inch (.05 mm) to .005 inch (.13 mm) in width whose
combined total length is more than 2 inches (50.8 mm) shall be considered defective.

c. A tube having scratches of .005 inch (.13 mm) to .010 inch (.25 mm) in width whose
combined total length is more than .500 inch (12.70 mm) shall be considered defective.

d. A tube having any scratches whose width is more tiian .010 inch (.25 mm) shall be
considered defective.

D.7.2.6 Shear marks. A tube shall be considered defective if any outside shear marks are present in the
useful screen area.

0.7.3 Envelope defects. All defects which fail to meet this criteria shall be classified as major 1
defects.

8. For elliptical defects in the form of stones, glass knots, bruises, and scales, the
following equivalent diameter formula shall be used:

Equivalent diameter = length + width
2

b. All blisters, stones, glass knots, bruises and scales less than .030 inch (.76 sm) in
diameter shall be accepted.

(1) Blisters.
(a) Open blisters. An envelope shall be considered defective if more than
three open surface blisters are present which are more than .095 inch
(2.41 mm) in dismeter. This shall apply to envelopes of any size.
(b) Buried or unbroken blisters. An envelope shall be considered

defective if the size and number of unbroken blisters are more than
the values specified in table D-VII.
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Blister size Haximum purmber of Of which Have a
Tube diameter blisters in any not more than {ength more
Max imum Elliptical Z‘lnC[\ (5029'.",“) than
diameter Limits diameter circie
Inches lnch inches Inch
1 to 3, inct .095 .030 x .187 1" 3 .062
or
.062 x .125
or
.016 x .281
Over 3 to .187 .125 x .28 1" 2 062
5-1/72, inct or and
.062 x .500 2 .500
.031 x .750
or
016 x 1.000
Over 5-1/2 .312 .250 x .500 1 3 .250
to 7, incl or and
.125 x 1.000 2 _ .500
Qver 7 375 .250 x .750 11 3 312
or and
.125 x 1.250 2 .70
(2) Stones. An envelope shall be considered defective if stones exceed the
following dimensions:
(a) More than .078 inch (1.98 mm) in diameter in envelopes up to and
including 7 inches in diameter.
(b) More than .130 inch (3.30 mm) in diameter in envelopes over 7 inches
in diameter.
(c) Exposed (not glazed over) stones more than .030 inch (.76 mm) in
diameter on the outside glass surface.
(3) Glass knots. An envelope shall be considered defective if glass knots are more
than .187 inch (4.75 mm) in diameter and if glass knots of any size protrude
more then .030 inch (.76 mm).
. (4) Bruises. An envelope shall be considered defective if bruises sre more than

.050 inch (1.27 mm) in diameter.

(5) Scale. An envelope shall be considered defective if scale exceeds the
following dimensions:

(8)

b)

More than .030 inch (.76 am) in diameter in envelopes up to and
including 7 inches in dismeter.

More than .062 tnch (1.57 mm) 1n diameter 'n envelopes over / inches
in diameter.
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(10)

(11
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Cracks and checks. An envelope shall be considered defective if any cracks or
checks are present.

Chips. An envelope shall be considered defective if any unglazed chips are
present.

wn

cuff. An envelope shall be considered acc

ble if scuff is present.

Scratches. An envelope shall be considered defective if scratches exceed the

(a) Between .002 inch (.05 mm) and .004 inch (.10 mm) in width that are
more then 2 inches (50.8 mm) in length.

(b) Between .004 inch (.10 mm) and .006 inch (.15 mm) in width that are
more than .500 inch (12.70 mm) in length.

(c) More than .006 inch (.15 mm) in width.

Radius lap and outside shear marks. Radius lap and outside shear marks shall
be accepted.

Finish. Splice contours shall be as smooth and as free from sharp reentrant
angles as good commercial practice permits.
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PROCEDURE FOR INSPECTION OF A MANUFACTURER'S PLANT

E.1 SCOPE

E.1.1 Scope. This appendix establishes the procedure for the inspection of a manufacturer's plant by the
qualifying ectivity. This sppendix is a mandatory part of this specification. The information contained

herein ic intended for comnliance.
E£.2 APPLICABLE DOCUMENTS

E.2.1 Geperal. The documents listed in this section are specified in section E.3 of this appendix. This
section does not include documents cited in other sections of this appendix or recommended for additional
information or as examples. Uhile every effort has been made to ensure the completeness of this list,

document users are cautioned that they must meet all specified requirements documents cited in section E.3
of this eppendix, whether or not they are iisted.

£.2.2 MNon-Government publications. The following document forms a part of this document to the extent
specified herein. Unless otherwise specified, the issues of the documents which are DoD adopted are those
listed in the issue of the DaDISS cited in the solicitation. Unless otherwise specified. the issues of

documents not listed in the DoDISS are the issues of the documents cited in the solicitation.
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
ANS1-2540.1 - Laboratories, Calibration, and Measuring and Test Equipement

(Application for copies should be addressed to the American Nationsl Standards Institute, 11 West 42nd
Street, New York, NY 10036.)

E.2.3 Order of precedence. In the event of a conflict between the text of this document and the
references cited herein, the text of this document takes precedence. Nothing in this document, however,
supersedes applicable laws and regulations unless a specific exemption has been obtained.

- ¥ esianm -
tE.9 INDFEL

E.3.1 Instructions. If an inspection of the test facilities is required, the qualifying activity will
inform the manufacturer of the date that the facilities are to be inspected. The menufacturer will have his
proposed test equipement in operating condition and his test personnel, certificates, and records of
calibration available at the time of the facilities' inspection. Certificates of calibration for the
reference standards are 1o be obtained by the mamifacturer from the Wational imstitute of Standards ard
Technology (NIST), the original equipment manufacturer, or an acceptable independent calibration laboratory.
Transfer standards may be calibrated by the manufacturer. ODates of calibration, historic charts, and/or
graphs are to be maintained and available. All catibration standsrds and all equipment used for
qualification testing must have been calibrated within one vear of the initiation of tests or more
frequently as required. Calibration systems will be evatuated against the requirements of the latest
revision of ANSI-Z540.7. The calibration system description shail provide a compiete detaiied pian for
monitoring the accuracy of every item of measuring and test equipment and every measurement standard
utilized in qualification testing. A method, procedure, or standard practice must be prescribed for the
satisfaction of each applicsble requirement of the latest revision of ANSI-2540.1. A resume of the
pertinent education and experience for the personnel associsted with qualification testinag at the
manufacturer's plant will be mede available to the visiting Government inspection personnel.




F.1

F.1.19

SCOPE
Scope. This appendix establishes the procedure and criteria for invoking first article test
lieu of qualification. This appendix is a ndatorv part of this specification. The informstion con
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PROCEDURE FOR CONDUCTING FIRST ARTICLE TESTING

herein is intended for compliance.

F.2 APPLICABLE DOCUMENTS. This section is not applicable to this document.

This procedure provides for first article testing as a replacement for qualificntion
testing whenever there has been a T5S in existence for a {ong period of time and no source
has aualified; or where sources have qualified a product and are nonresponsive tc an
invitation for bid (IFB), or where procurement is necessary before a source has qualified
s product. Then, quaiification requirements may be deieted or waived and first articie
inspection |nvoked for the acauisition of an item covered by a military specification.
The contract must specify the applicable document(s) for first article testing. The
samole sizes and acceptance criteria for first article testing shall be as specified in
teble I of this specification (samples and acceptance criteria for qualification). The
first article testing shall commence at the manufacturer's plant after award of the
contract, unless otherwise specified. The specimens to be tested shall be representative
of the product to be produced for delivery on the contract or purchase order.

The first article samples shal
as designated by the contracting agenc
retained by the contracting agency to serve as a reference standard. Approval of the

fircet article eperhn-ne i rnr-:i red prior to rhlnmrv of unite on the contract. The

iRt (S 1 e o

pr
fabrication of production mlts ior to approval of the specimens shall be at the
manufacturer's risk.
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Two copies of test reports, photographs, etc., shall be prepared. One copy of each shall
be forwarded to the preparing activity or its agent for the specification.
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