MIL-5-24317
15 March 1968
MILITARY SPECIFICATION
SWITCHES, MULTISTATION, PUSHBUTTON,
(TLIUMINATED ARD NON-ILIUMINATED),
GENERAL SPECIFICATION FOR

This specification is mandavory for use by all Departments
and Agencies of the Department of Defense.

1. SCCPE
1.1 Scope, This specification covers the general requirements for manually

operated illuminated and non-illuminated multistation, pushbutton switches for
use in electronics and communications equirment.

1.2 Classification.

1.2.1 e designation. The type designation shall be in the following form
and as specified (see 5.2):

Style Indication Enclosure
(1.2.1.1) (1.2.1.2) design

(1.2.1.3)

1.2.1.1 Style, The switch style is identified by a two letter symbol "SM"
followed by & two-digit number which specifies the design and configuration
covered by a single specification sheet,

1.2.1.2 Indication characteristic. Switches are designated by a single letter
wn accordance with table I,

TABIE I. Indication characteristic.

Symbol Indication characteristic
Leowasaa Illuminated
Deocowewes Non=-illuminated

1%2.1.3 Enclosure design. The enclosure design is identified by a single digit
in accordance with table II.

FsC 5930
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TABLE II. Enclogsure design.

Symbol Seal

1l ovoeaeea- Unsealed
Dripproof

D ae e

3 aewen-=| Watertight

2. APPLICABLE DOCUMENTS

2,1 The following documents, of the issue in effect on date of invitation for
bids or request for proposal, form & part of this specification to the extert

specified herein.
SPECIFICATIONS
FEDERAL
L~-P-410

ZZ~R=TE5

PPP-B-566
PPP-B-636
PPP-B-676
PPP-T-60

PPP-T-T76

MILITARY
MI1~M-14

MIL~P-116
MIL~W=-5088
MIL-C-5541

MIL~A-8625
MI1~P=-20693

MIL-C-45662 -
MIL-I-81023 -

Plastic, Polyamide (Nylon), Rigid: Rods,
Tubes, Flats, Molded and Cast Parts.

Rubber, Silicone: Low-end High-Temperature
and Tear Resistant.

Boxes, Folding, Paperboard.

Box, Fiberboard.

Boxes, Setup.

Tape: Pressure-Sensitive Adhesive, Waterproof,
for Packaging.

Tape, Preasure-Sensitive Adhesive Paper (For
Carton Sealing).

Molding Plastics and Molded Plagtic Parts,
Thermosettiing.

Preservation, Methods of.

Wiring, Aircraft, Installation of.

Chemical Films and (hemical Film Materials
for Aluminum and Aluminum Alloys.

Anodic Coatings, For Aluminum and Aluminum
Alloys.

Molding Plastic, Polyamide {Nylon)

Rigid.

Calibration System Requirements.

Inductor, 28V, D.C. Laboratory Test, Generzl
Specification for.

(See supplement 1 for list of applicable specification sheets.;
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STANDARDS
FEDERAL
Fed, Test Method Std No, 406 =« Plastics, Method of Testing.

MILITARY

MIL~-STD=12 = Abbreviations for Use on Drawings and in
Technical=-Type Publications.

MI1~STD=-105 = Sampling Procedures and Tables for Inspection
by Attributes.

MI1-STD-108 - Definitions of and Basic Requirements for
Enclosures for Electric and Electronie
Equipment.,

M1~-STD=-129 - Marking for Shipment and Storage.

MI1~STD-130 - TIdentification Marking of US Military
Property.

MIL~STD-202 = Test Methods for Electronic and Electrical
Component Parts.

MIL-STD-L4SL - Standard General Requirements for Electronic
Equipment.,

MIL~STD-L56 - Electronic Parts, Date and Source Coding for.

MIL~STD-758 - Packaging Procedures for Submarine Repair
Parts Utilizing Transparent, Flexible, Heat
Sealable Films,

MS18209 - lamp, Incandescent, Single Contact Midget

Flanged Base (T-1-3/J Bulb),
lamp - Sub-Miniature.
lamp, Incandescent, Single Contact Midget
Flanged Base (T=1-3/4 Bulb).

Ms24515
MsS25237

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

2.2 Other publications. The following document forms a part of this specifica-
tion to the extent gpecified herein, Unless otherwise indicated, the issue in
effect on date of invitation for bids or request for proposal shall apply.

NATIONAL BUREAU OF STANDARDS

Handbook H28 = Screw-Thread Standards for Federal Services,

(Application for copies should be addressed to the Superintendent of Documents,
Government Printing Office, Washington, D.C. 20402.)
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3. REQUIREMENTS

3.1 Detail requirements for individual styles of switches. Detail requirements
or exceptions applicable to individual styles of switches shall be as gpecified in
the applicable complementary document (e.g. specification sheet, drawings, or
other document)., In the event of any conflict between requirements of this speci-~
ficaticn and the complementary documents, the latter shall govern (see 6.2).

3.2 Qual:fication and preproduction.

3.2.1 Qualification. Switches furnished under this specification and covered
by specification sheets, shall be products which are Qqualified for listing on the
appléca.blz; qualified products list at the time set for opening of bids (see L.S
and 6.3.1).

3.2.2 Preproduction. Switches furnished under this specification and not
covered by specification sheets shall be products which have passed the prepro-
duction inspection specified in 4,6, This preproduction inspection shall be per-
formed after award of contract and prior to production (see 6.3,2).

3.3 Materisl. Material shall be as gpecified herein. However, when a definite
material 1s not specified, a material shall be used which will enable the switches
to meet the performance requirements of this specification. Acceptance or approval
of any constituent materisl shall not be construed as a guaranty of the acceptance
of the finished product.

3.3.1 Metals. All metal parts, other than current-carrying parts shall be of
corrosion-resistant material, or shall be suitably plated tc resist corrosion.

3.3.1.1 Ferrous metals. Ferrous material shall not be used for current-carrying
parts except for feed-through terminals in headers.

3.3.1.2 Dissimilar metals. When dissimilar metals (as defined in MIL-STD-LSL,
requirement 165 are used in intimate contact with each other, protection against
electrolysis and corrosion shall be provided. The use of dissimilar metals in con-
tact, which tend toward active electrolytic corrosion (particularly brass, copper,
or steel used in contact with alumimm or aluminum alloy) is not acceptable. How-
ever, metal plating or metal spraying of dissimilar base metals to provide similar
or suitable abutting surfaces is permitted. The use of dissimilar metals separated
by & suitable insulating material is also permitted.

3.3.2 Ph’tics.

3.3.2.1 Thermosetting. Unleas otherwise specified (see 3.1), thermosetting
plastics shall be in accordance with MIl~M-14; however, cotton or wood=flour-
filled materisls shall not be used,

3.3.2.2 Thermoplastics. Thermoplastics shall not be used for major structural
parts, that is, switch housing, terminal header and assembly frame. When used
for other parts, the thermoplastic material shall be in accordance with
MI1-P=«20693 or l=P=410, or shall be of a high temperature polycarbonate material
which is self-extinguishing when tested in accordance with method 2021 of

m-sm—&OB.
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3.3.3 Rubber. All rubber shall be in accordance with ZZ-R-765.

3.3.4 Finish. Unless otherwise specified (see 3.1), all external aluminum
parts shall be anodized in accordance with MI1~-A-8625 and all intermal alumimm
parts shall be chemically treated in accordance with MI1~C-5541, Unless otherwise
specified (see 3.1), bezels, mounting flanges, barriers, mounting bushings and
associated mounting hardware that are designed toc be exposed at the front of the
panel after assembly shall have & black lusterless finish.

3.4 Design and construction. Switches covered by this specification shall be
of the design, construction, and physical dimensions specified (see 3.1).

3.4.1 Terminsls. Unless otherwise specified (see 3.1), terminals shall be of
the solder=-lug type and shall be designed so that the wires can be mechanically
secured prior to soldering. Terminals shall be solder coated; electroplated tin,
or gold plated. When electroplated, the coating shall be 0.0002 inch minigum
thickness, over a copper undercoat of 0.0002 inch minimum thickness, For gold-
plating, the coating shall be 0.00005 inch minimum thickness over a copper under-
coat of 0,0001 inch minimum thickness.

Jelt1,1 Identification of terminals. Terminals shall be identified to indicate
the contact arrangement of the switch or lamp circuit, as applicable (see 3.1).
When specified (see 3.1), terminal identification shall be augmented by a circuit
schematic, There shall be no overmarking of terminals.

3.k.2 Plunger. The operating plunger shall be insulated from all current-
carrying parts.

3.4.3 Switch housing (when spplicable, see 3.1 ). The switch housing shall be

as specified,

3.4,4 Switch functions. A multistation, pushbutton switch shall incorporate
two or more pushbutton stations on a common frame. The following functions may
be provided (see 6.2):

3.4.4,1 Independent, There shall be no mechanical linkage. Individual push-
button stations shall have independent functions.

3.4.4,2 Momentary interlocking. Each pushbutton station shall have momentary
action, and only one button shall be depressed to actuation at one time,

3.4,4,3 locking with mester relesse. Each pushbutton station shall lock down
vhen depressed and shall release by depressing a special momentary release sta-
tion. One or more pushbuttons may be depressed at one time, but all shall re-
lease simultanecualy.

3.k.b.4  locking with remote release. Each pushbutton station shall lock down
vhen depressed and shall release by energizing an electromagnetic device incor-
porated into the pushbutton switch. One or more pushbuttons may be depressed at
one time but all shall release simultaneously.

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T04:16Z
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3.4.4.5 Locking and jnterlockang. FEach pushoutton station shall lock down
when depressed and shall release by depressing any other button. Only onsz

pushbutton shall be depressed to actuation at one time.

3.4.4.6 Independent locking and interlocking. Each pushbutton stetion shall
lock down when depressed and shall release only by pushing it again. Only one
pusrbuttor may be depressed abi one time.

3.b,4.7 Locking and interlocking witn master release. Each puskbutton station
shall lock down when depressed and snzll releasze bty depressing a svecial memantaz:y
release station. Only one pushouttcn may be depressed at a time,

3.4.4.8 locking and interlocking with remote release. Each pushbutton station
shall lock down vwhen depressed and shall release by energizing an electromagnetic
device. Only one pushbutton may be depressed at a time,

3.4.4,9 Remote release and lockout. The energizing of an electromagnetic
device shall relemse all stations and then shall prevent actuation of any sta*icn
until the electromagnetic device is deenergized.

3.4.4.10 Tease-proof. One pushbutton station in a multistation switch shall
alvays be in a down position with its associated circuitry activated. Depressing
ahy other pushbutton station shall not cause deactustion of activated circuits
until pushbutton station being depressed 1s positively committed to activating
its associated circuitry.

3.4.5 Circuit characteristic (when apolicable, see 3.1). Switch station cir-
cuitry shall be as specified,

3.4.6 lamps (when applicable, see 3.1).

3.4.6.1 Circuitry. The lamp circuit shall be independent of the switchcircui+
and shall be insulated from the switch housing.

3.4.6.2 Replacement. The lamps shall be replaceable from the front of the
ranel with the complete assembly mounted in the panel. Unless otherwise
specified (see 3.1 ), tools shall not be required to replace the lamp,

3.4.,6,3 Contact and . lamp contacts shall be of a copper base alluy and
shall be suitably plated. lamp contact springs shall be beryllium copper, suit-
ably plated, or shall be corrosion resistant steel, When the contact and contact
spring are combined as an integral part (one piece of metal), copper beryllium
alloy, suitably plated.shall be used,

3.4,6,4 Type. Unless otherwise specified (see 3.1), switches shall accept type
T-1-3/4 midget flange-base lamps.

3.4,6,5 Failure, Lamp failure shall not be considered a unit failure if, when
the lamp faflure is noted, a nev lamp is installed immediately and the lanmp func-
tions, The test being performed shall then be continued as required.
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3.L.7 lens svhen applicable, see 3.1 2. The lens design shall be as specified
and shall permit the application of legends, when applicable, (see 6.2). Abbre-
vigtions on the legends shall be in accordance with MIT~STD~12. The lens, ex-
cluding the switch housing mating portion, shall be of heat resistant thermo=-
plastic materisl, or thermosetting plastic as specified (see 3.1). The lens shall
be removable from the front of the panel, The lens shall not rotate or loosen
during the applicable tests. The lens shall be free from defects which will pre=-
vent it from meeting luminous distribution and color requirements, Threaded
plastic lens shall not be used (see 3.4.12),

3.4.7.1 Snap-in type. Snap-in lens shall be designed to have & lens removal
force between 2 and 4 pounds, and after 50 insertions and withdrawals, the lens
removal force shall not have varied over 50 percent from the measured initial lens
removal force, Snap-in lens shall not be used for push-pull operative switches.

3.4.7.2 Color. The lens color shall be as specified {see 3.1) and shall be
evenly distributed over the lens face., Unless otherwise specified (see 3.1), the
lens color shall be in accordance with table III,

3.4.7.3 Iuminance, The measured photometric brightness in foot lambert shall
be as specified (see 3.1). Tests shall be made under dark conditions, using lamps
with a 0.34 %,02 mean gpherical candlepower., An average of three readings shall
be made across the face of the lens, when unit is illuminated.

3.L.3 Color filters (when arplicable, see 3.1). The color of color filters

shall be in accordance with table III and shall be of one of the following types:

3.4,8,1 Cap filters. Cap filters used to convert clear incandescent lamps to
colored lamps s be as specified (see 3.1).

3.4.8,2 lens assemoly filters. The design, material. and thickness of filters
?sed in ]).ens assemblies tbehind lens and diffuser plates) shall be as specified
see 3.1},

3.4.9 Mounting and spacer barriers (vhen applicable, see 3.1). Mounting and
spacer barriers, shall be of the design and color specified.

3.4.10 Panel seals (when applicable, see 3.1). Unless otherwise specified,
panel seals shall be fabricated from silicon rubber conforming to class III of
Z2~-R-T765 and shall be of the design, and grade as specified.

3.4,11 Switch contacts. Unless otherwise specified (see 3.1), the switch con-
tacting surfaces shall be of a silver or silver alloy material,

3.4.12 Screv threads., Screw threads on externally threaded parts, or parts sube
Ject to replacement or removal shall be in accordance with Handbook H28, Thread-
ing of nonmetallic parts shall not be permitted.

3.4.13 Attitude. Unless otherwise specified (see 3.1), switches shall be so
constructed as to insure proper operation when mounted in any position.
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TABLE ITI. Chromaticity limits for illuminated colcrs.
e il
Colors Chromaticity limits 2100° Kelvin'/
X Yy
.1%2 .213
.2 . 37
Green 23k 575
L 143 .650
.530 v
1iow .5kl s12/
Ye 571 402,
| .58k s
.596 .3802
607 s
Amber 625 351,
.636 sr.-/
.ggs .32k,
067 S
Red
690 287
.T02 st/
194 .254
.20 213
Blue 184 LT
.135 .187
y 1is not less than ,LOO
x 1s not greater than
.510
White ¥~y i1s not numerically
greater than 0,03x
(yo is the y coordinate
of the Planckian radi-
ator for a given x)

U The chromaticities of the diffusing lenses or colored
filters expressed as x and y coordinates on the CIE
chromaticity diagram shall lie within aress bounded
by the coordinates listed for each color, using source

11luminate of 2100°K.

2
2/ Sl-Spectrum Locus (where intersected by other of

coordinate pair).

3.5 Solderability. When switches are tested as specified in L,8.2, 95 percent

of the total length of fillet, which 1s between the standard wrep wire and the
terminal, shall be tangent to the surface of the terminal being tested.

shall dbe no pinhcles, or voids. A ragged or interrupted line at tre point oI

tangency between the fillet and the terminal under test shall be considered a de-
fect. After the test there shell be no evidence of fracture, loosening of parts,
or any other mechanical fallure of the switches.

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T04:16Z
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3.6 Switch actuation and circuilt configuration., When switches are tested as .
specified in 4.0.3, the switche-circuit configuration shall conform to the specie
fied diagram (see 6.2), Switches shall meke and break the required circuits in

all positions. The making and breaking of circuits shall be positive. The
switches shall function as specified (see 3.k.4 and 6.2).

3.7 Contact resistance,

3.7.1 Switch terminals. When measured as specified in 4.8.4.1, the resistance
across the switch terminals shall not exceed 25 milliochms, unless otherwise speci-
fied (see 3.1),

3.7.2 lamp terminals (when applicable, see 3.1)., When measured as specified
in 4,8,4.2, the resistance across the lamp terminals shall not exceed 1.0 ohm,

3.8 Simultaneity, When switches are tested as specified in 4,8,5, the make
and break of contacts associated with any one station shall be simxltanecus to
within 25 milliseconds (ms).

3.9 Thermal shock, When switches are tested as specified in 4.8,6, there
shall be no mechanical or electrical dammge. There shall be no discoloration or
deformation of the lens.

3.10 Vibration, high frequency. Unless otherwise specified {see 3.1), when
switches are tested as specified in L.8.7, there shall be no opening or closing of
contacts in excess of 10 microseconds (usec). During the test there shall be no
visual indication of light intermittency. After the test, there shall be no
mechanical damage or impairment of operation.

3.11 5Shock. Unless otherwise specified (see 3.1), when switches are tested as
specified in 4.8.8, there shall be no opening or closing of comtacts in excess of
10 usec for method I or 20 ms for method II. There shall be no change in opera=-
tion, mechanical damage, broken, loose, deformed or displaced parts, or impairment
of normal operation.

3.12 Terminal strength. When switches are tested as specified in L.B.9, there
shall be no breakage, loosening, or rotation of terminals, and no damege to the
switch shall occur.

3.13 lamp retention (when applicable, see 3.1). When tested as specified in

L,8.10, iamps shall be held captive within the removable portion of the lens
assembly. The captive means shall be capable of retaining the appropriate lamp
retention adapter,

3.14 Torgue strength of plunger. When switches are tested as specified in
4.8.11, the plunger shall withstand the applied torque without damage.

3.15 Stre of actuator and actuator stop. When switches are tested eas
specified in 4.8.12, there shall be no malfunction or damage upon application of
the static load,

3.16 Dielectric withstanding voltage. When switches are tested as specified
in 4,8,13, there shall be no arcing, flashover, breakdown, or current flow in
e:x2ess of 1 milliampere (ma).

Source: https://assist.dla.mil,-- Downloaded: 2016-11-16T04:16Z
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3.17 Selt spray (corrosion). When switches are tested as specified in 4.8.1%4,
there shall be no evidence of excessive corrosion, nor shall there be warping,
cracking, or other damage, and when applicable the lenses shall show no color
* fading., NOTE: Excessive corrosion is defined as that which interferes with
the electrical or mechanical performance, or in the case of plated metals,
corrosion which has passed through the plating and attacked the base metal,

b

3.18 Insulation resistance. Unless otherwise specified (see 3,1), when
switches are tested as specified in U4.8.15, the insulation resistence shzll ce nct
less .han 1,000 megohms.

3.19 Moisture resistance. Unless otherwise specified (see 3.1), wner svitzcres
are tested as specified in L.5.16, the insulation resistance, immediately after
conclusion of the test and while the switches are still in the humidity chamber,
shall be not less than 10 megohms. At the end of the drying pericd, the insula-
tion resistance shall be not less than 100 megohms. At the conclusion of tre test,
there shall be no evidence of breaking, cracking, spalling, or locsening of ter=-
minals. There shall be no evidence of pitting of plated metal surfaces, and wren
applicable, the lenses shall show no color fading.

3.20 Mechanical endurance. When switches are tested as specified in 4.8.17,
there shall be no evidence of mechanical damage or malfunction.

3.21 Sand and dust (when applicable, see 3.1). When switches are tested as
specified in 4,0.18, there shall be no evidence of degradation of switching funce-
tions, and they shall be mechanically and electrically operative,

3.22 Seal (when applicable, see 3.1).

3.22.1 Watertight. When switches are tested as specified in 4,8,19,1, there
shall be no leakage past the panel seals as determined by visual examination,

3.22.2 Dripproof. When switches are tested as specified in 4.8.19.2, there
shall be no leakage of water into the test enclosure as determined by visual ex-
amination.

3.23 Overload., When switches are tested as specified in 4,.,8.20, there snall
be no mechanical or electrical failure.

3,24 Electrical endurance. When switches are tested as specified in 4.8.21,
there ahall be no electrical or mechanical failure. The lenses shall show no
surface deterioration.

3.25 Markdng, Switches shall be marked in eccordance with MIL~-STD-130, with
the following information:

(a) Mamufacturer's name, trademark, or code symbol (the
code symbol shall be in accordance with MIL-STD-L4S6).
(v) Military part number, type designation or manufacturer's
part number when not covered by a specification sheet.
(c) Date code in accordance with MIL-STD-LS6,

10
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3.26 Workmanship., Switches shall be processed in such & manner as to be uni-
form in quality and shall be free from defects that will affect life, service-
ability, or appearsance.

3.26.1 lens (vhen applicable, see 3.1). Lens shall be free from open surface
bubbles or internal bubbles which may be observed with lamps energized.

L. QUALITY ASSURANCE PROVISIONS

4.1 Responsibilaity for inspection. Unless otherwise specified in the contract
or purchase order, the supplier is responsible for the performance of all inspec-
txon requirements as specified herein. Except as otherwise specified in the
contract or order, the supplier msy use his own or any other facilities suitable
for the performance of the inspection requirements specified herein, unless
disapproved by- the Government. The Government reserves the right to perform any
of the 1nspections set forth in the specification where such inspections are
deesed necessary to assure supplies and services conform to prescribed requare -
ments,

b.1.1 Test equipment and inspection facilities. Test equipment and inspection
facilities shall be of sufficient accuracy, quality, and quantity to permit per-
formance of the required inspection. The supplier shall establish calibration of
inspection equipment to the satisfaction of the Government. Calibration of the
standards which control the accuracy of the inspection equipment shall comply with
the requirements of MIL-C-U45662,

L.,2 Classification of inspection. The examination and testing of switches
shall be classified as follows:

(a) Component-materials inspection (see 4,3),
(b) Qualification inspection (see 4.5).
(¢) Preproduction inspection (see 4,6).
(d) Quality conformance inspection (see 4.7).
(1) Inspection of product for delivery (see 4.7.1).
(2) 1Inspection of preparation for delivery (see 4.7.2).

4.3 Corponent-materials inspection. Component-materials inspection shell con-
sist of verification that the component materials listed in table IV, used in
fabricating the switches, are in accordance with the applicable referenced speci-
fications or requirements prior to such fabrication.

TABLE IV. Component-materials inspection.

Applicable
Requirement specification or
Component material B aph I t
Plastic material:
Thermosettng = -~ = = = = 3.3.2.1 MIL-M-1L
Thermoplastics = = = = = 3.3.2.2 MI1-P=20693, I~P=L10,
FED=STD=406
RIbbEr = = « = « = = « « - 3.3.3 2Z=-R~T65
Finish:
Anodized sluminum - = - = 3.3.k MIL~-A=8625
Chemical treatment for
aluminum = = ~ = = = = 3.3.4 MI1~C-5541

n
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L,B Inspection conditions. Unless otherwise specified herein, all inspections
shall be made in accordance with the general requirements of MI1-STD-202.
1
L,5 Qualification ection.'/ Qualification inspection shall be performed at
a8 laboratory approved by the Government (see 6.3).

4.5.1 Sample, Unless otherwise specified (see 3.1), the number of sample unize
comprising a sample of switches to be submitted for qualification inspectiorn s-a_l
be :n accordance with table V., The sample shall be produced with equigrent =&
procedures normally used in production., The sample shall consist of swizonss, :f
one oasic style (complete with barriers, panel seals, and color filters, 7
applicable), and at least one lens of each style, color, and transmittance (see 3.1,

L.5.2 Test routine. Unless otherwise specified (see 3.1), sample units shall
be subjected to the qualification inspection specified in table V, in the order
shown. Sample units shall be subjected to the inspection of group I, as indicated.
The sample units shall then be divided as specified in table V and subjected to
the inspection for their particular group.

[¢]

4.5.3 Defectives. One or more defectives shall be cause for refussl to grant
qualification.

4,5.4 Extent of gualification.

L,5.4L.1 Single submigsion. Qualification shall be restricted to the style suc-
mitted.

L.5.4.2 Group submission. The extent of qualification shall be in accordance “ew#

with the applicable specification sheet (see 3.1).

L,5.5 Retention of qualification. To retain qualification, the supplier shall
forward at Sh-month intervals, or when 50,000 units of one style have been pro-
duced whichever is more frequent to the qualifying activity, a summary of the
results of groups A and B tests, indicating as a minimm the number of lots which
passed and the nmumber which failed, and the complete results of group C tests.

If test results indicate nonconformance with specification requirements, action
shall be taken to remove the failing product from the qualified products list.
Failure to submit the test results shall result in loss of qualification for that
product., In addition to the periodic submission of inspection data, the supplier
shall immediately notify the qualifying activity vhen inspection data indicates
failure of the qualified product to meet the requirements of this specification.

4.6 Preproduction ction., Preproduction inspection shall be performed by
the supplier, after award of contract and prior to production, at a laboratory
satisfactory to the Government (see 6,2.2). Unless otherwise specified (see
6.2.2), the samples and test routine shall be as specified in table V.

1
—/ Application for qualification tests shall be mede in accordance with Provisions
Governing Qualification SD-6 (see 6.4).

12
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Requirement Method
Examination or test p oh paragraph
Group I (18 sample units)'v
Visual and mechenlcal examination = = = = = = | 3.1, 3.3, 3.4, L.8.1
SOldembility - e = W e wms W w - - . e - = 3.5 h.e.a
Switch actuation and circuit configuration~ - 3.6 L.8.3
Contact resistance = = « » e w « = =« = = o = 3.7 L.8.k
simlltweity“------‘-------- 3.8 h‘oens
Group II (4 sample units from group I) |
Thermal ShoCK = = = = = = o w o =« o « a = = 3.9 4.8.6
Vibration, high frequency = e @« o = o « = = 3.10 4.8.7
Shock (specified pulse) method I = = = = = = 3.11 4.8.8.1
Shock (high impact) metbod II
(vhen applicable) =« = = = = @ = = = = « = 3.1 L.8.8.2
Terminal strength = « @« ¢ v = = w o o = = « 3.12 L.8.9
lamp retention (when eppliceble) o = = = = = 3.13 L.8.10
Torque strength of Plunger = « = « = = = = = 3.0k L.8.11
Strength of actuator and actuator stop = = = 3.15 L.B.12
Dielectric withstanding voltage = = = = = = = 3.16 4.8.13
Group III (2 sample units from group II)
Salt Spray (cOrrosiOn) = = = &« = = = = = = = 3.17 L,8.14
Dielectric withstanding voltage = = = = = = = 3.16 4.8,13
Switch actuation and circuit configurstion = 3.6 L.8.3
Group IV (2 sample units from group II)
Insulation resistance = « = = = = = = = « « 3.18 4.8.15
Moisture resistance = = = = @« « « « « =« « - 3.19 k.8.16
Switch actuation and circuit configuration = 3.6 4.8.3
Group V {2 sample units from group I)
Mechanical endurance = = = = = = = = = = = = 3.20 k.8.17
Sand and dust (when applicable) = = = « « = 3.21 L.8.18
Seal (when applicable) = = @ = = « @ o «a = - 3.22 4.8.19
Dielectric withstanding voltage = = = = = = 3.16 L.8.13
Switch actuation and circuit configuration = 3.6 L.8.3
Group VI (12 sample units from group I)
Qverload-----—------------ 3.23 h-ecao
Electrical endurance (2 switches each)
Resistive circuit (ac and dc *oew-
Inductive circuit ?ac and dg) = = = « = « = 3.2 L.8.21
lamp load (ac and AC) = = = = @ =« « @ = = =
Dielectric withstanding voltage = « » « = = = 3.16 4.8.13

Y, At the time of submission four additional sample units shall be required for
qualifrication for shock (high-impact) method II and shall be subjected to
groups I and II only.

2
-/ Two sample units only.
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4.7 Quality conformance inspection.

4.7.1 Inspection of product for delivery. Inspection of product for delivery
shall consist of groups A, B, and most recent C,

4.7.1.1 Inspection lot. An inspection lot, as far as practicable, shall con-
sist of all switches, barriers, color filters, lenses, and panel seals covered
oy the sare mrl.tary specification sheet produced under eSSF'ItlLlj the szamz
condxtions, and offered for inspesction at ons time.

L.7.1.2 Group A inspecticn., Group A inspection shall consist of the examinz~

tions and tests specified in table VI, and shall be made on the same set of sarmple
units in the order shown.

4L.7.1.2.1 Sampling plan., Statistical sampling and inspection shall be in
accordance with MI1-STD-105 for general inspection level II. The acceptable
quality levels (AQL) shall be as specified in table VI. Major and minor defects
shall be as defined in MIL-STD-105.

L.7.7.2.2 Rejected lots. If an inspection lot is rejected, the supplier may
withdraw the lot, rework it to correct the defeacts; or screen out the defective
units, as applicable, and reinspect. Such lots shall be separate from new lots,
and shall be clearly identified as reinspected lots. ReJected lots shall be in-
spected using tightened inspection.

TABLE VI. Group A insvection.

Quality level
Examinetion or test Requiremegt Method . AQL (percent defective)
paragrap paragrap Major Minor
Visual and mechanical
emmination - - - - =~ 301.) 3-3} 30h’ u.B"
3.25 and 3.26 1.0 L.0
Switch actuation
and circuit cone
figuwation = « « « = = 3.6 L.8.3

L.7.1.3 Group B inspection. Group B inspection shall consist of the examina-
tions and tests specified in table VII, in the order shown, and shall be made on
sample units which have been subjected t0 and have passed the group A inspection.

4.7.1.3.1 Sempling plan, The sampling plan shall be in accordance with
MIL~-STD=105 for special inspection level S=3, The AQL shall be 4,0 percent de-
fective.

4.7.1.3.2 Rejected lots. If an inspection lot is rejected, the supplier may
wvithdraw the lot, rework it to correct the defects, or screen out the defective
units, as applicable, and reinspect., Such lots shall be kept separate from new
lots, and shall be clearly identified 4s reinspected lots. Rejected lots shall
be inspected using tightened inspection.

14
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4,7.1.3.3 Disposition of sample units. Sample units which have passed group B
inspection may be delivered on the contract or order, if the lot is accepted.

TABLE VII, G B ction.

Requirement Method

Examination or test oh |p )
Dielectric withstanding voltage- 3.16 L.8.13
Contact resistance ~ = « = = = « 3.7 L,8.k
Seal (when applicable) « = = = « 3.22 4,8,19

4.7.1.4 Group C inspection. Group C inspection shall consist of the examina-
tions and tests specified in table V, in the order shown. Shipment shall not be
held up pending results of the inspection.

4.7.1.4.1 Sazmpling plan. Sample units as specafied in table V shall be
selected from each 50,000 units of all switches, barriers, color filters,
lenses, and panel seals covered by the same military specification sheet pro-
duced or within each two year period after the date of notification of qual-
ification whicheéver comes first. If one or more sample units fail to pass
group C insoection, the sample shall be considered to have failed, A manu-
facturer's normal quality control tests, production tests, envirommental
tests, and so forth, may be used to fulfill all or part of group C inspection;
however, all of group C inspection shall be completed as specified.

L7 104.0.1 Lens, color filters, barriers, and panel seels. The lenses,

color filters, panel seals and barriers, when applicable shall be tested as
a part of the basic switch.

b,7.1.4.2 Disposition of sample units. Sample units which have been subjected
to group C inspection shall not be delivered on the contract or order,

4,7.1.4.3 Noncompliance. If a sample falls to pass group C inspection, the
supplier shall take corrective action on the materials or processes, or both, as
varranted, and on all units of product which can be corrected and which were
manufactured under essentially the same conditions, with essentially the same
materials, mnd processes, and which are considered subject to the same failure.
Acceptance of the product shall be discontinued until corrective action, accept-
able to the Government, has been taken. After the corrective sction has been
taken, group C inspection shall be repeated un additional sample units (all in-
spection, or the inspection which the original sample failed, at the option of the
Goverrnment), Groups A and B inspection mmy be reinstituted; however, final
scceptance shall be withheld until the group C inspection has shown that the cor-
rective action was successful. In the event of failure after reinspection, in-
formation concerning the failure and corrective action taken shall be furnished
10 the contracting officer, and to the qualifying activity,

4.7.2 Inspection of preparastion for delivery. Sample packages and packs shall

be selected and inspected in accordance with the schedule of acceptance tests and
visual inspection aids of MIL-P-116, to verify conformance with the requirements
in section 5 of this specification.
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4,8 Methods of examination and test,

4.8.1 Yisual and mechanical examination. Switches, lenses, cclcr § “e:‘s,
panel seals and barriers shall be examined to determine that the material,

design, construction, physical dimensions, marking, and workmanship are in
accordance with the applicable requirements. (See 3.1, 3.3, 3.4, 3.25, and
3.26.)

4.8.2 Solderability (see 3.5). Switches shall be tested in sccordance wizr
method 208 of MIL-STD-202. The following details and exception shall epply:

() Number of terminations of each switch to be
tested - Five,
(b) Dipping machine - Need not be
used,
{(c) Solder dip - Not applicable.
(d) Examination of terminations ~ Method for
evaluation of lugs and tabs shall apply.

L.8.3 Switch sctuation and circuit configuration (see 3.6). The actuation and
circult configuration of the switch shall be tested by use of test circuits for
compliance with the specified functions.

k.8.4 Contact resistance (see 3,7). Switches shall be tested in accordance
wvith the following:

L.B.4.1 Switch terminals (see 3.7.1). Switch terminals shall be tested in
accordance with method 307 of MIL-STD-202. The following details and exception _
shall apply: -

(&) Method of connection - Comnections shall be
made by clamps or shall be soldered.

(b) Test current - 100 milliamperes (ma).

(c) Maximum openwcircuit test voltage - 6 %1 volts,
direct current (vdc).

(d) Number of activations prior to measurement - Not
applicable,

(e} Number of test activations - Three activations per
pole.

(f) Rumber of measurements per activation - One meas-
urement. (The average of the 3 readings shall
be considered the contact resistance.)

(g) Points of measurement - Measurements shall be made
across the terminals of each switching circuit

L N i L e —aVlacd M ccamorada .
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L.8.4.2 lamp terminals (when applicable, see 3.7.2). lLamp terminals shall be
tested in eccordance with method 307 of MIL-STD-202. The following details and
exceptions shall apply:

(a) Method of connection - Connections shall be mede
by clamps or shall be soldered.

(v} Preparation for test - An applicable lamp reten-
tion adapter (see figure 1) shall be used.

(e) Test current - 100 milliamperes (ma).

(@) Number of adapter insertions - Three,

(e) Number of measurements per insertion - One meas-
urement between the lamp terminals., (The
average of the three readings shall be con-
sidered the contact resistance.)

4.8.5 Simultaneity (see 3.8), Using suitable measuring equipment, simmltaneity
of switch contacts in any station shall be measured at an actuation rate of 2.0
inch per second. Only one of each five stations in a multistation switch shall pe
tested.

L,8,6 Thermal shock (see 3.9). Switches shall be tested in accordance with
method 107 of MIL~STD=202. Unless otherwise specified (see 3.1), the following
details and exception shall apply:

(a} Test-condition letter - A, except the upper tempera-
] -
ture for lenses shall be T1°C :goc, unless othervise
specified (see 3.1).

(b) Measurements after cycling - Switches shall be ex-
amined for mechanical or electrical damage, When
applicable, lenses shall be examined for discolora=-
tion or deformation.

4.8.7 Vibration, high frequency (see 3.10). Switches shall be tested in
accordance with method 204 of MII~STD=202. The following details and exceptions
shall apply:

(a} Mounting of specimens =~ Normal mounting means,

{v) Test-condition letter = A,

(¢) Test and measurement during vibration - Contact
chatter shall be contimuously monitored during
vibration in accordance with method 310 of
MIL~STD~202.

() Examiration after test - Switches shall be ex-
amined for mechanical damsge or impairment of
operation.

4,8,8 Shock (see 3.11). Switches shall be tested in accordance with 4,8.8,1,
and when specified (see 3.1) with 4.8.8.2.

17
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fo— 250 DI : L-—!SS DA+, '
t
285+ 005 . 1812005 | |
DIA DIA |
oL - N
Inch MM Inch MM 070

.005 .13 j].181 4. 60
.045 1,14 |j.250 6.35
.067 1.70 |[.270 6.86
.070 1,78 ]1.285 T.24
<110 2.79 ||.330 8.38
.124 3,15 |}.515 13,08
.158 4,04 }],625 15,88

NOTES:

Dimensions are in inches,

Reference MS25237 and MS18209 (T-1 3/4 midget-flanged-base lamp),
Reference MS24515 (T-1 subminiature-flanged-base lamp).

Unless otherwise specified, tolerance is . XXX : .001 (.03 mm).

Metric equivalents {(to the nearest .01 mm) are given for general information
only and are based upon 1 inch = 25,4 mm.

Lamp retention adapters shall be of metal and shall weigh 5gm *1 254 may
be counterbored to achieve weight, -0

o UP“NM

-F'IG'iJRE 1. Lamp retention adapters.
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4,8.8.1 Method I (shock (specified pulse)). Switches shall be tested in

accordance with method 213 of MI1~STD=202. The following details and exception
shall apply:

(a) Mounting method and accessories = Switches shall be
secured to a sufficient mass in each of its three
principal axes, in turn.

(b) Test~condition letter - I.

{(c) Measurement before test = Not applicable.

{(d) Measurement during test = Switch contact stability
shall be continuously monitored during shock in
accordance with method 310 of MIL-STD-202.

(e) Measurement after test = When spplicable, the lamp
circuits of the switch housing shall be energized.

(f) Examinations after test - Switches shall be examined
for any change in operation, mechanical damage,
broken, loose, deformed and displaced parts, and
impairment of normsl operation,

L.8.8.2 Method II (high-impact shock) (vhen specifijed, see 3.1). Switches
shall be tested in accordance with method 207 of MIL=-STD=202. The following
details and exception shall apply:

éag Mounting fixture - Same as 4.8.8.1(a).

b) Monitoring during test = Switch contact stability
shall be monitored for each blow in accordance
with method 310 of MIL-STD-202.

(¢) Measurements after test - Same as 4.8.8,1(e).

(d) Examination after test - Same as L4L.B.8.1(f).

4L.8.9 Terminal strength (see 3.12). Switches shall be tested in mccordance

with one of the following methods, as applicable. Only 5 terminals need to be
tested.

4.8.9.1 Solder terminals, Switches with solder terminals shall be tested in
accordance with method 211 of MIL-STD-202., The following details and exceptions
shall apply:

(a) Testecondition letter - A,

(p) Applied force = L-1/2 pounds,

(c) Direction of applied force - Parallel to the
long axis of the terminal, perpendicular to
the long axis of the terminal, and in any
direction most likely to cause failure., No
one terminal shall be tested in more than
one direction.

(d) Duration of applied force = One minute,

After the test, the switches shall be examined for breaksge, loosening and ro-
tation of terminals, and any damage to the switch.

4,8.9.2 Screw terminals, . Switches with screw terminals shall be tested in
gccordance with 4.8.9.2.71 and 4.8.9.2.2.
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4L.8.9.2.1 Pull, Screw terminals shall be sub.‘)ected to a pull of the appli-
cable static force specified in table VIII in a direction along the axis of the
terminal screw, in a direction perpendicular to the axis of the terminal screw,
and in the direction most likely to cause failure, Np one terminal sghall be
tested in more than one direction. The force shall be spplied for one minute.
After the test, switches shall be examined for any damage and breakage, loosening,
and rotation of terminals.

TABIE VIII. Static force values,

Thread size | Force in pounds |

L-Lo 5
6~32 30
8-32 35

10-32 L0
10-24 40
1/4-28 50

4.8.9.2.2 Torque., Screw terminals shall be tested in accordance with method
211 of MIL~STD-202. The following detail and exception shall epply:

(a) Test~condition letter = E, except that for
thread sizes 10=24, the torque shall be
24,0 pound-inches,
() Direction of torque - In the direction of
the screv threads, i

After the test, switches shall be examined for any damege and breskage, loosening
and rotation of terminals,

4L,8.9.3 Wire-lead terminals, Switches with wire-lead terminals shall be
tested in accordance with method 211 of MIL~STD=-202, The following detalls and
exceptions shall apply:

Applied force = 15 pounds.

Direction of applied force =~ In any direction,
including the one most likely to cause failure.

(d) Duration of applied force - One mimite.

(ag Test-condition letter - A,

(c

ATter the test, the switches shall be examined for any damage and breakage,
loosening, and rotation of terminals.

k.8.10 retention (vhen applicable, see 3.,13). A lamp retention adapter
in accordance with figure 1 be inserted (to complete lens engagement)
and withdrawn five times. With the adapter installed in the applicable lens, and
the lens held so that the base on the sdapter points directly dowrward, the unit
shall remnin captive to the lens.

4.8.10.1 JInsertion, withdrawal and removal force (snap-in jepses). Snap-in

lenses shall be subjected to an insertion, withdrawal and removal test to
determine conformance with 3.4.7.1.
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4,8,11 Torque strength of plunger (see 3.14). With the switches mounted by
normal means, a torque of 5 inch-pounds shsll be applied to the plunger in a plane
perpendicular to the centerline of the plunger for a period of 1 minute.

4.8.12 St% of actuator and actuator stop (see 3.15). With the switch
mounted by no means, s static load of 25 pounds, unless otherwise specified
(see 3.1), shall gradually be applied in line with the actuator for a period of
1 minute,

4.8,13 Dielectric withstanding voltage (see 3,16), Switches shall be tested
ineaccordance with 4.8.13.1 and, when specified (see 3.1), in accordance with
4,8.13.2,

4.,8,13.1 At atmospheric pressure, Switches shall be tested in accordance with
method 301 of MIL-STD-202, The following details and exception shall apply:

(a) Special preparations or conditions - The tests shall
be conducted with the unit in its normal position
and shall be repeated for all other operating
positions, lamps, if applicable, shall be removed
from the switch before these tests,

(b) Magnitude of test voltage - 1,000 volts, rms.

(c) Nature of potential - ac.

(d) Duration of application of test voltage - One minute
for qualification and group C inspection; five
seconds for other tests,

(e) Points of application -

(1) Between all terminals and ground.

(2) Between all adjacent contact terminals of
different poles.

(3) Between all unconnected terminals of the same
pole.

(4) When applicable, between lamp circult terminals
and unconnected switch contact terminals,

(f) Examination after test - Switches shall be examined
for arcing, flashover, and breakdown, and current
flow in excess of 10 microamperes,

4.8.13.2 At reduced barometric pressure. Switches designed for operation
above 10,000 feet shall be tested as specified in 4,8,13.1, and in accordance with
method 105 of MIL-STD=202, The following details and exception shall apply:

%a; Method of mounting -~ Normal mounting means,

b) Testecondition letter - C, unless otherwise speci-
fied (see 3.1),

(c) Test voltage = 40O volts rms,

4L.8.14 Salt spray (corrosion) (see 3.17), Switches shall be tested in accord-
with method 101 of MI1»STD=202, The following detail and exception shall apply:
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S

(a) Test-condition letter = B,

{(v) Examination after exposure - Switches shall be sub-

Jected to 10 cycles of operation of making and

breaking the rated resistive current at the lowest

dc voltage gpecified (see 3,1), after a 6 hour dry-

ing period in a forced draft oven, at a temperature

of approximately 57°C.
After tne tes:, switches shall be examined for evidence of excessive corrosiom,
warping, cracking, any other damage, and when applicable, color feding <f tne
lenses,

4.8.15 Insulation resistance (see 3.18). Switches shall be tested in accord-
ance with method 302 of MIL~-STD-202., The following details shall apply:

za) Test-condition letter - B.

b; Special conditions - As specified in 4,B8.13.1(a).

(¢) Points of meusurement -~ As specified in L.B.13.1{(2).

4.8,16 Moisture resistance (see 3.19). Switches shall be tested in accordance
with method 100 of MII~STD~202., The following details and exceptions shall apply:

(2) Mounting - By normal means, on corrosion-resistant
metal panel positioned 15 degrees from the

. verticel, with the switch actuator up.

(b) 1Initial measurements ~ Not applicable.

(c) Polarization voltage ~ During steps 1 to 6 inclus- )
ive, 100 volts de shall be applied between all -
terminals tied together and the metgl panel.

The negative polarity shall be applied to the
metal panel.

(d) Lloading voltage - Not applicable.

(e) Steps Ta and Tb - Not applicable.

(f) Final measurements - Unless otherwise specified
(see 3.1), immediately after the conclusion of
the test and while the gwitches are still in
the humidity chamber, and also at the end of the
drying period, insulation resistance shall be
measured as specified in 4.8.15.

After the test, switches shall be examined for breaking, cracking, spalling, and
loosening of terminals, pitting of plated metal, and color fading of lenses, when
applicadble.

L,8.17 Mechanical endurance (see 3.20). Switches shall be subjected to 50,000
cycles of operation at room temperature. The cycling rate shall not exceed 100
cycles of operation per minmute. A cycle of operation shall be the movement of
the actuating mesns through the entire range of its travel causing the switch
contacts to change from one position to another.

22 .
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4.8.,18 Sand and dust (vhen applicable, see 3.21), Switches shall be tested
in accordance with method 110, test-condition letter B, of MIL~STD=202. During
the test, the switches shall be mechanically operated for 2,500 cycles. The
cycling rate shall not exceed 60 cycles of operation per minute.

4.8.19 Seal (vhen applicable, see 8.22!. When specified (see 3.1), switches
shall be tested 1n accordance with 4.5.19.1 or 4.8,19.2. Befors conducting the
test, all gaskets which normally can be replaced in service without disassembly
shall be disassembled and then reassembled to the switch,

4,8.19.1 Watertight. The switch, mounted on a test enclosure by normal mounte-
1ng means, shall be submerged in water to a depth of 6 +2 inches, and subjected to
a gradually increasing pressure at the rate of 1 pound per square inch gage (psig)
every 2 minutes until a pressure of 15 psig is reached, and maintained at that
pressure for 30 minutes. During the period of meximm pressure, the switea snzll

be operated for 25 cycles of operastion,

4,8.19.2 Dripproof. The switch, mounted by normal means, shall be sub-
Jected to the dripproof test of MIL-STD-108., The following detaills and excep-

tions shall apply:

{(a) Quantity of water - 1 gallon per station, with a
minimm of 5 gallons., Water shall be evenly
distributed,

(b) Duration - 5 mimutes.

(c) Variation from vertical - 15 degrees.

(&) Stream position - 12 inches maximum above the
switch,

L.8.20 OQverload (see 3.23). Switches shall be subjected to 50 meke-and-bresk
cycles of operation‘'at a rate of 5 to 6 cycles per minute while carrying 150
percent rated resistive current at the lowest dc voltage specified (see 3.1). The
duty cyecle shall be spproximately 50 percent on and 50 percent off, The switches
shall be electrically and mechanically operated st the conclusion of the test.

L.8.21 Electrical endurance (see 3.24),

4L.8.21.1 Conditions.

(a) Unless otherwise specified (see 3.1), test loads
shall be arranged so that an independent load
shall be provided for each pole, and the life
cycle for each electrical load shall be 25,000
cycles.

(v) Switches shall be continuously monitored and re-
corded to determine whether any contact has
failed to open or close its individual circuit
in the proper sequence., The monitoring circuit
shall not shunt inductive components of induc-
tive loads or switch contacts.
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(¢) The duty cycle shall be approximately SO percent
on and 50 percent off for resistive and induc-
tive loads. The duty cycle shall be approxie
mately 30 percent on and 70 percent off for
lamp loads.

(d) The cycling rate shall be 10 to 12 cycles per
minute,

(e) When testing switch styles having normally open
and normally closed contact arrangement,
samples shall be equally divided betweer <he
two ariangements. All samples shall be tested
in their normal positions.

(£) 1In any of the specified load tests, each conductor
shall be of an applicable size for single use in
free air as listed in MIL~-W-5088. If the rating
of the switch under test does not coincide with
a wire size, the next larger diameter wire shall
be used,

(g) One side of the power supply, one side of the test
load, the switch mounting plate, metal housing
(if applicable), and the actuating member, 1f
metal, shall be connected to a common ground.

L.8.21.2 loads. Voltage, curremt, frequency, and altitude, shall be as stezi-
fied (see 3.1;, however, altitude electrical tests shall be conducted at room
ambient condition only. Unless otherwise specified, the life cycle for each
electrical load shall be 25,000 cycles. The loads are as follows:

(a) Resistive load, dc. Only noninductive resistive
components shall be used.
{b) Inductive load, dc.

(1) Method I. Inductive dc loads shall use in-
ductors in accordance with MIL-I-81023, so
adjusted that the time constant L/R (time
required for current to reach 63.2 percent
of its steady-state value) shall be not less
than 0.025 second.

(2) Method II (alternate). Inductive dc loads
rated at 28 volts shall be computed in ac-

cordance with the formula: W = (O.1l+)(I)1’18
in which "W" is the energy in joules which
must be delivered to the electrical contacts
under test, and "I" 1s the maximum dc ingduc-
tive current rating of the contacts. The
energy delivered to the contacts shall be
measured as follows: A shunting capacitor
shall be placed across the test contacts to
absorb the arc energy. The voltage drop
across this shunt capacitor shall be meas-
ured upon circuit interruption by means of
an oscilloscope. The voltage drop across
the capacitor during circuit interrupticn

2L
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shall be taken at the peak value of the first
oscillation. This voltage drop and the value
of the capacitance shall be substituted in the
formula:

W 1/20E

Where: W = energy in Joules.
C = capacitance of shunt capacitor
in fareds.
E = voltage drop across capacitor
in volts (peak value during
first osecillation).

This energy thus calculated is the energy which
would be dissipated by the contacts If the ca-
pacitor vere removed. This energy shall be
within £10 percent of the energy celculated by
the formula:

W = (0.k)(1) 18
This method of energy measurement requires the
use of a capacitor having a worklng voltage of
1,000 volts. The size of the capacitor shall
be such that the peak voltage measured shall be
not less than 200, nor greater than 900 volts.

(¢} lamp load, dc. Iamp loads, dc, shall use tungsten lamps
which provide the rated, steady-state lamp current.
Only tungsten lamps having a nominal wattage of 25 to
50 watts, of the voltage specified, shall be used %o
make up the locad.

(d)} Resistive load, ac. Only noninductive resistive com=
ponents shall be used.

(e) Inductive load, sc. Inductive ac load test circuits
shall consist of inductive and resistlive load elements
connected in series. The circuit parameters shall be
rated inductive load current at 0.7 20,05 lagging power
factor at 115 volts.

(£) lamp load, ac. Similar to (c) above, except that the
rated ac voltage shall be used, Only tungsten lamps
having a nominal wattage not to exceed 200 watts, at
the voltage specified, shall be used to make up the
load.

5. PREPARATION FOR DELIVERY

5.1 Preservation and pac . Preservation and packaging shall be level A
or C, as specified (see E.2;.
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5.1.1 level A,
5.1.1.1 Cleaning. Switch assemblies and component parts shall be cleaned
in accordance with MIL-P-116, process C-1.
5.1.1.2 Drying. Switch assemoliess and component parts shall be droz=éd i-
accordarce with MIL-P-116. o
5.1.1.3 Preservative application. None required.
. 5.1.1.4 Unit packaging. Unless otherwise specified, switch assemblies
and componert parts shall be packaged in accordance with MIL-P-11¢, 1n-
suring compliance with the general requirements paragrapn under methods of
preservation (unit protection) and the physical protection requirements
paragraph therein.
£.1.1.4.1 Switech assemblies. Eacn switch assembly shall be i1ndividuallys
packaged as {ollows:
Method Ia-8 -~ up to and including 15 cubic inches
(for submarine on board repair
parts use method IC-3, with trans-
parent materials, of MIL-STD-758).
Method IA-1bL - 16 through 50 cubic inches.
Method Ile (dessicant not required) - over 50 cubic inches.
5.1.1.4.2 Lenses. Lenses shall be packaged 5 per unit package by “—

Method III.

5.1.1.4.3 Barriers. Barriers shall be packaged 5 per unit package by
Method IIZ,

5.1.1.4.4 Filters. Filters shall be packaged 5 per unit package by
Methed III,

5.1.1.5 Intermediate packaging. Switch assemblies and component parts,
packaged as described in 5.1.1.4 and not already in a carton, shall be
placed in intermediate containers conforming to PPP-B-566 or PPP~B-676,
Intermediate containers shall be uniform in size, shape, and quantities,
shall be of minimum cube and tare, and shall contain multiples of five
unit packages, not to exceed 10C packages or ten pounds. No intermediate
packaging is required when the total quantity shipped to a single des-
tination is less than 50 units.

5.1.2 Level C. Each cleaned and dried switch assembly and compcnent
parts packaged in quantities as shown in 5.1.1l.4, in a manner that will
afford adequate protection against corrosion, deterioration, and physical
damage during shipment from supply source to the first receiving activity.

26

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T04:16Z
Check the source to verify that this is the current version before use.



MIL~-5-24317

£.2 Packing. Packing shall be Level A, B, or C, as specified (see 6.2).

£.7.1 Level A. Tne packaged switch assemblies and component parts shall

cr=d _n f1oerboard containers confsrming to PPP-B-€3€, class weather
T2, sirls optional, special requirement. In l_ew of the clcsure and
)]

watsrproofing shall be accomplished by sealing all seams, corners, and the
ma wfacturer's joints with tape, 2 inches minimum width, conforming to PPP-~T-60,
class i, or PPP-T-7¢. Banding (reinforcement requirements) shall be

apo-.=d 1n accordance with the appendix to PPP-B-63€, using nonmetallic or
tapc banding only.

2.2 Levsl B, The packaged switch assemblies and component parts shall
o= vacked i1n fioerboard containers conforming to PPP-B-636, class domestic,
i: optional, special requirement. Closures shall be in accordance with

eappendix thereto. For Army, fiberboard container shall be class weather-

rcsistant, as specified 1in Level A.

£,2.3 Leyzl G. The packaged swiich assemblies and component parts shall
be packed in sr.oping containers in a manner that will afford adequate pro-
toction aga.nst damage during direct shipment from the supply source %o the
.rst recsiving activity. This pack shall conform to the applicable carrier
iez and regulations.

5.3 Marking (see 6,2). In addition to any special marking required by the con-
tract or order, each unit package, intermediate, and exterior container shall be
marked in accordance with MIL-STD-129.

5.4 General. Exterior containers shall be of a minimum tare and cube con-
sistent with the protection required and shall contain equal quantities of
identical stock numbered items to the greatest extent possible.

5.5 Inspection., Inspection of military packaging shall be in accordance with
MIL-P-116 (see 4,7.2).

£. NOTES
6.1 Intended use, The switches covered by this specification are intended for

use as panel displays and switching devices in alternating and direct current
applications.
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6.2 Ordering data.
6.2.,1 For switches covered by specification sheets. Procurement documents
should specify the following:
{a) Title, number, and date of this specification.
(b) Title, number, and date of the applicable specifi-
cation sheet, the type designation, and all addi-
tional information to completely describe tne
switch, such as number of stations, applicable
switch housing and lens, and station functions.
(c¢) Llens marking, if required (see 3.4.7).
(d) 1Llevels of preservation, packaging, packing and
marking (see section 5).
6.2.2 For switches not covered by specification sheets. Procurement documentis
should specify the following:
(a; Title, number, and date of this specification.
(p) Classification (see 1.2).
{(c) Manufacturer's part mumber,
(a) Requirements (see 3.1), including the following:
(1) Applicable drawings, including all dimensions,
actuation and circuit configuration.
(2) Identification of terminals, and schematic, if
required (see 3.k.1.1).
(3) switch functions (see 3.L4.k). ,
(4) Circuit characteristic (see 3.k.5). b

(5) lamp type, if applicable (see 3.4.6).

(6) lens design, material type, color, luminance,
and required merking, if applicable (see 3.L.7).
(7) Color filters (type etc) when applicable
(See 3.“.8).
(8) Mounting and spacer barriers, when applicable
(see 3.4.9),
(9) Panel seals, when applicable (see 3.4.10).
(10) Shock test, method II, if applicable (see 4,B8.8).
(11) Dielectric withstanding test at reduced barometric
pressure, if applicable (see 4,8.13),
(12) Seal, when applicable (see 4.8.19).
(e) Preproduction inspection requirements, if other than
that specified in 3.2.2 and 4,6,
(1) The laboratory at which the inspection is to be
performed, samples, and test routine, if other
than that specified (see L,6),
(£) Llevels of preservation, packaging, packing, and marke
ing (see section 5).

6.2.3 Indirect shipments. The preservation, packaging, packing, and marking
specified in section 5 is intended for direct purchases by or direct shipments
to the Government and are not intended to apply to contracts or orders between
the supplier and the prime contractor,
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6.3 Qualification and preproduction.

6.3.1 Qualification., With respect to products requiring qualification, awards
will be made 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. The attention of the
suppliers is called to this requirement, and manufacturers are urged to arrange to
have the products that they propoge to offer to the Federal Government tested for
qualification in order that they may be eligibdle to be awarded contracts or orders
for the products covered by this specification. The activity responsible for the
Quelified Products List 1s the Naval Electronic Systems Command, Department of the
Navy, Washington, D.C. 20360; however, information pertaining to qualification of
products may be obtained from the Defense Electronics Supply Center (DESC-E),
Dayton, Chio 45401,

6.3.2 Preproduction. Preproduction approval is valid only on the contract or
purchase order under which it is granted, unless extended by the Government to
other contracts or purchase orders. Information pertaining to preproduction ine-
spection of products covered by this specification shall be obtained from the
procuring activity issuing the contract or purchase order.

6.4 Documents. Copies of military specifications and standards referenced in
section 2 and "Provisions Governing Qualification SD-6" may be obtained upon
application to the Commanding Officer, Naval Supply Depot, 5801 Tabor Avenue,
Philadelphia, Pennsylvania 19120.

Custoaians: Preparing activity:
Army - EL Navy = EC
Navy - EC
Air Force - 85 (Project 5930-0225)

Review activities:
W - w, MI, EL, GE, m
Navy - EC, SH, A8, OS
Air Force - 11, 17, 85
DSA - ES

User activities:
Army - ME, AT, AV
Navy - MC
Alr Force -
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
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mailed. In block 5, be as specific as possible about particular problam aress such as wording which required interpretation, was
too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alieviate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document If block 7 s filled out, an
scknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being
considered.

NOTE This form may not be used to request eopies of documents, nor to request waivers, deviations, or clanfication of
specification requirements on current contracts Comments submitted on this form do not constitute or imply authonzation
to waive any portion of the referenced document(s) or to amend contractual requirementa.
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