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MILITARY SPECIFICATION
SWITCHES, PUSH BUTTON, ILLUMINATED,

GENERAL SPECIFICATION FOR

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 scope. This specification covers the genera~ requirements for manually operated illuminated push
button switches, switch assemblies (see 6.4.1), and associated modular subassemblies. As used in this
specification, the term “sw~tches” shall include the associated modular subassemblies, including switches,
indicator lights, actuators, Lense$,

1.2 Classification.

1.2,1 Enclosure deslqn. The enc

color fiLters, panet seals, barriers, and so forth.

osure design is Identified by a single digit in accordance with tabte 1.

TABLE 1. Enclosure desicln.

i Symbol I Sea 1 I
I I I
1 1 I Unsealed I

2 I Dripproof ~/ I
I 3 I Watertight ~/

I 4 ~ Splashproof ~/ II
I L

* ~/ In accordance with MIL-STD-108.

1.2.2 Temperature characteristic. The temperature characteristic is identified by a singte digit,
indicating the temperature range of the switch in accordance with tabie II.

TABLE 11. Temperature characteristic.

I I
I

I Symbot I Operating Temperature range I

I I ~
I I 3

I Minimum ?!aximum i
I I I

I 1 i -55°C i +&i °C

*

r————————

/ Beneficial comments (recommendations , additions, deletions) and any pertinent \
I data wh~ch may be of use In Improving this document should be addressed to: I
j Defense Electronics Supp~y Center, ATTN: DESC-EMI, Dayton, OH 45fdJ+-5283 by ~
us~ng the self-addressed s?andaro~,zatlon Document improvement Proposal I

(:P Corm lw2b) appearing a: the end of th?s document or by Letter.
L..--———--.-----———————— -~— -— .-—.. ..— — —— -

.
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TABLE 111. Vibration qrade.

1 I I I

\ 5ymboL J Frequency ~ Acceleration Level i

I raqoe
.—.

I
I

I
I

II j 10-55 Hz ; 0.06 inch total excursion, method 201 of tlIL-STD-202 I
2 \ 10-500 Hz I 10 g peak, test condition A, method 204 of MIL-STD-202 I
3 I IG-2,WLJ Hz It 9 peak, test condition U, metncw 20+ of HIL-SILJ-2L2 I

I I

1.2.4 Operation. The operation of the switch is identified by a single letter in accordance with table
Iv.

TABLE IV. Operation.

I
Operation ~ Symbol ,

I

! Momentary action A’
] Alternate action I B
{ Push f)ult

I
c

I Magnetically held lo
[ Position indicating, a~ternate action I E I
1 Position indicating, magnetically held I F
} Sequence action ~

t Indicator light only lHi
I I

* 1.2.5 Color. The color of the (ens shall be identified by a single letter In accordance with table V.

TABLE V. Color.

I I I
I Symbol I Illuminated color I

l~!
{y!
I B~/j

u I

Ivl
lot
IH!
IJI
IKI

L
1 I

I
Red
Green
Ye( low I
Blue I
Uhite i

Violet
Opaque
NVIS Green A
NVIS Green B
NVIS Yellow
NVIS Red
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1 ,2.6 DisP~aY tYPA- The tens display IS des~gnatd by a single letter
in accordance ~ith table V1.

-
TABLE VI. DIspt8Y tYPe-

1
1 1

Disp~ay I
I Symbol \
I

,____~—
.~———————

: .—— I

!
I
I
i
I

i
I
I
I
I
i
I

I
I

I
!

I

I

I
I Colored backgrwnd (Shows color both when I

c
\ nonil~uminat~ and i~lumi~td).

I
i

\
~ White background (White until il[umlnated,

I
**I

! then backgr~nd appears in color).
i

I
I

s I
I
1
I

N I
1
I

H !

SunLight readable (Legend not vis~ble until
I

iliumiwted, then legend appears in color.
I

Background is black).
I
I

Opaque background, visibte legend with I

illuminating characters.
1
I

Hidden Legend. Same as display type S
(

except contrast requirements do not app~y.

I

i
I

B \ “i~en legend (black ‘~endo~h~~~~~~~ated ‘1

I background) when unlighted.
I legend is black and the backgrwnd appears in’ 1
I color. The dlsp~ay shall not appear energized ]

1 I in the unlighted condition.

k 1.3 Military Part or Identifying Number (PIN).
The term Part or Identifying Number (PIN) is equivalent

to the term part number which was previwsly used in this specification.
k

The military PIN (when applimble)

shall consist of the Letter “M”~
the basic number of the speclflcatlon

sheet, and an assignd dash n-r

(see 3.1), as shown in the foilouing exampte:

22885{XX
-xXxx

M
I I -T

?lilitary Specification Dash number

designator sheet number (See specification
sheet for formulation)

2. APPLICABLE DOCW!ENTS

2.1 Government documents.

2.1.1 Specifications, standards and handbooks. The fol~owing specifications, standards, and hand-ks

form a part of this document to the extent specified herein.
Unless otheruise speclfled, the Issues of

these documents are those listed in the issue of the Department
of Defense index of Specifications and

Standards (0001SS) and supp~ement
thereto, cited in the solicitation (see 6.2).
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* FEDERAL
-

flIL-I-1~
M:L-M-IL
MIL-F’-j;,7

ttIL-c-5541
flIL-R-5757/lo
HIL-c-5809
IIIIL-T-7928
MIL-S-8~16

MIL-A-8625
MIL-F-15160
MI1-I-16923
MIL-M-18012
MIL-P-18177
MIL-s-23586
MIL-H-24041
MIL-V-24519
MIL-f4-25988

MIL-S-28786
MIL-G-45204
!IIL-1-81023
IIIL-I-81550
MIL-L-85762

I{lcke( F’(at:ng
Rubber, \i(7ron

ElecYrodeposited J.

Insulatlnq Compound, Electrical, Ceramic, Class L.
PloLding Piss.t~cs and Molded Plastic Parts, Therrnosettlng.
F’lastlc ttarerld~, Lbtulnatea, [ner’mosetllng, ile~tl i; *~lSetd:loJlsl~ect~, ~~ds~ ~~0~~1,
:i!icone F!es:n.
Chemicai Conversion Coatings on A~uminurn Alloys.
Relays, Electromagnetic, Hermetically Sealed, DPDT, Lou Level and 2 Amperes.
Circuit Breakers, Trip-Free, Aircraft, Genera\ Specification for.
Terminals, Lug Splices, Conductor Crimp Style, Copper, General Specification for.
Seating Compound, Po~ysulfide Rubber, Electrlc Connectors and Electric Svsterns,
Chemically Cured.
Anodlc Coatings, for AlumlnuIm and Aluminum Alloys.
Fuses, instrument, Power, and Telephone.
Insulating Compound, Electrical, Embedding.
Markings for Aircrew Station Displays, Design and Co~flguratlon of.
Plastlc Sheet, Laminated, Thermosetting, G~ass Fiber Base, Epoxy-Resin.
Seating Compound, Electrical, Silicone Rubber, Accelerator Required.
Moldlng and Potting Compound, Chemlca(ly Cured, polyurethane

MoLdlng Plastics, Electrical, Thermoplastic.
Rubber, Fluoroslllcone Elastomer, OiL-and-Fuel-Reslstafit, Sheet$, S:rlps, Motded
Parts, and Extruded Shapes.
Switches, Electrical and Fiber Optic, Packaging.
Gold Plating, Electrodeposited.
Inductor, 28v. D.C. Laboratory Test, General Speciflcatlon for.

Insulating Compound, Electrical, Embedding, Reversion Resistant Sillcone.
Lighting, Aircraft, lnterlor, Night Vlslon Xmaglng System (NVIS) Compatible.

(See supplement 1 for list of associated specifications.)

STANDARDS

FEDERAL

FED-STD-H28 - Screw Thread Standards for FederaL Services

k MILITARY

MIL-STD-lZ - Abbreulatlons for Use on Drawings and In Spec
Documents.

MIL-STD-108 - Definitions of and Basic Requirements for Enc
Equipment.

flcatiors, Standards and Technical

osures for Electrlc and Electronic

MIL-STD-202 - Test Methods for Eiectronlc and Electrical Component Parts.
tlIL-sTD-454 - Standard General Requirements for Electronic Equipment.
ttIL-sTD-8!39 - D~sslmilar Meta[s.
MIL-STD-i285 - Marking of Electrical and E(ectronlc Parts.
MXL-STD-1549 - Common Termination System for Electrical and Electronic Parts.
MIL-STD-L5662 - Calibration Svstems Requirements.
MS3338 - Lamp-Incandescent, T-1 Bulb, Based, 28 VOLT, !ntegral Lighting.
!1s2;237 Lamp, Incandescent, Slr@L? contact, Mlcqet ‘Larqea B::e (:-1-~~ GJ~L,.
t+~p:~u+ (.-p?-1- Fjredie-, T::p-F!~e, rJst ~~~.’, 5 Tile..‘(’An:’-r!-c>,‘:1? !, 31z? P

(un\ess otherwise lndlcated, copies of federa( and mlllta”~ :p~clflc.it?onc, starldards. and t~an~ibook$are
~Jzl(ab[- froul :tle ~tan~ar~~zatlofl ~rjclmtentsor~ef De:,k, bLJI\rj)rI]4!!, 7C’OR.,D51n”.$.en~e, Phllade[phla. p~’
-)7----,..
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-9-- [:sted ?n the lSSU!? of the 0001SS cited in the so~lcitatlon. Un\ess otherwise speclfiec!, ?he issue:,of
documents not Listed in the 0001SS are the issues of the documents cited In the solicitation (see 6.2).

AflERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

* AsT/lD4056 - Standard S~ecification for Nylon Injection and

(App~lcatlon for copies of ASTN publications should be addressed to
Materials, 1916 Race Street, Philadelphia, Pennsylvania ~9103.)

ELECTRONIC INDUSTRIES ASSOCIATION (EIA)

Extrusion Materials.

the American Socie~j for Testing and

* EIA US-448 - Standard Test Methods for Electromechanical Switches.

(Application for copies should be addressed to EIA Engineering Department, Standards Sales Office, 2001
Eye Street N.U., Washington, D.C. 20006.)

UIJDERURITERS’ LABORATORIES (UL), INC.

UL94 Tests for Flammability of Plastic !laterials for Parts in Devices and Appliances.

(Application for copies should be addressed to the Underwriters’ Laboratories, Inc., 333 Pfingsterl Road,
Northbrook, lL 60062. Technical society and technical association specifications and standards are
generally available for reference from libraries. They are also distributed among technical groups and
using federal agencies.)

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

2.3 Order of precedence. In the event of a conflict between the text of this document and the references
cited herein (except for related associated detail specifications, specifications sheets, or MS statiards),-
the text of this document shall take precedence. Nothing in this document, however, supersedes applicable
Laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Specification sheets. The individual item requirements shall be as specified herein and in
accordance with the applicable specifications sheet. In the event of any conflict between the requirements
of this specification and the specification sheet, the latter shaLL govern.

3.2 Switch catwories. Switches furnished under this specification shall be category I or 11 as defined
in 3.2.1, and 3.2.2, respectively.

3.2.1 CateqorY I switches. Switches completely defined by a mi~itary specification sheet (see 3.1).
Category I switches shall be ordered in accordance with 6.2.1.

* 3.2.2 Category XI switches, Switches, the same as qualified category I switches, except for minor
differences which do not change the basic materials, design and construction of the qualified switch and
which do not effect performance. Unless otherwise specified (see 3.1), these variations are llmited to the
addition of legends; variation in size, shape or dimensions of terminations; selected switches with tighter
tolerances on illuminated color, luminance or operating characteristics ; and variations in illurainated
color, disptay type, or color of bezels, mounting flanges, barriers, and mounting bushings. Category 11
switches shall be acquired from a source listed on the app~icable qualified products (ist for the particu~ar
siml~ar oroduct in category 1. Category 11 switches shall be ordered in accordance with 6.2.2.

3 3 ~(a:slf.car~cm of reqtiirements. The requirements for the sw’tc%s are classified in accordance kith
:d[/LeVII.
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3.4 Qualification.
qualified for listing
and 6.3).

TA~L~ vJ- (Las5’lf1c3T1cxlcl< r&qJir’emer,Ys.-—---—.- .......-—-— .-—.-..

1 I

Requirement I Paragraph I
I 1
(

~ I I

I Qualification I 3.4 1

\ M3ter16i 2 E,

I Des~gn and (.onstructlon \ ;:;)
I

I Performance / 3.7 through 3,42 i

I flark~ng I 3.43 1
] Uorkmariship I !.44

J L

Category I switches furnished under this specification shall be products which are
on the applicab~e qua(ified products list at the time set for opening of bids (see 4.5

3.5 Material. Material shal~ be as specified herein. However, when a definite material is not
specif>ed, a materia~ shal( be used which wil~ enable the suitches to meet the performance requ~rements of
this specification. Acceptance or approval of any constituent material shall not be construed as a guaranty
of the acceptance of the finished product.

3.5.1 Metals. All meta~ parts, other than current-carrying parts, shall be of corrosion-resistant
material, or shall be suitab~y protected to resist corrosion.

3.5.1.1 Ferrous material. Ferrous material shal( not be used for current-carrying parts except for
feed-through terminals In headers.

3.5.1.2 Dissimilar metats and compatible couples. When dissimilar metals are US4 in intimate contact
with each other, protection against electrolysis and corrosion shall be provided. The use of dissimilar
metals in contact, which tend toward active electrolytic corrosion (particularly brass, copper, or stee~
used in contact with aluminum or aluminum alloy) is not acceptable. However, metal plating or metal
spraying of dissimilar base metals to provide similar or suitable abutting surfaces 1s permitted. The use
of dissimilar metals separated by a suitabte Insulating material is also permitted. Dissimilar metais and
compatible couples are defined in lllL-STD-889.

3.5.2 Insulation.

3.5.2.1 Ceramic. Ceramic insulation shall be grade L422 or higher, in accordance with flIL-I-10.

* 3.5.2-2 p~astic. Uniess otherwise specified (see 3.1), molded plastic material shatl conform to
?IIL-?I-14,thermoplastic material shall conform to ASTM D4(M6 or IIIL-M-24519, and laminated plastic material
sha~l conform to NIL-P-997 or ffIL-P-18’f77. Other types of plastic materials may be used provided the
manufacturer submits acceptable evidence of performance to the preparing activity during the qualification
test program on the submitted product. The plastlc material used sha(l pass the fungus test specified In

MIL-STD-454, requirement 4. The plastic material used in all externa[ suitch parts and enclosures sha~l be
tested in accordance with UL94 and classified as 94V-O; this requirement applies to alL materials for
external parts and enclosures regardless of whether the materlat used is acquired to a milltary
specification or not.

* 3.5.3 ~jlicone ru~er- All silicone rubber parts sha[( be in accordance with 22-R-765 or MIL-R-25988.

3.5.4 Pottinq compoUnds . Unless otherwise specified (see 3.1), potting compounds shall be in accordance
with FIIL-s-8516, MIL-S-23586, tlIL-I-8155(1,NIL-M-2L041, or tlIL-I-16923 within their specified temperature
ranqes.
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3,6.1 Moun?lnq hardware. Each switch
Svltche% which are mountec! bv m?an’iOf a
~overnmept orders, the hardware shall be
lrlMIL-5-A37W.

3.6.2 Termination. Termlnatlon shal(

sha![ be provided wl?b mounting harduare as sr~ecifled (se? 3.’
tnreaded busnlnq sna[l. Include a nonturn Uevlce For direct
assentb(cd in prope- orcler or packaged klth the Swlrch as spec

be as specified (see 3.1).

).

f,e..j

K 3.6.2.1 SoLder teriainais. Solder term]nals sha~l be treated to facilitate solder~nq and sha~~ be.—
desigred so th?ktwires cap be mechanically secured prior to so~clering. Coat~ngs such & hot solder dip are
acceptable. Silver piating shatl not be used as the externat coating. Gold p~ating, when used, shali be
.000030 inch to .OIXIIOO inch thick. When gold plating is used, a barrier underplaying such as nickel or
palladium shall be used.

3.6.2.2 Screw terminals. Screw terminals shal[ be provided with hardware as specified (see 3.1 and 6.2).
Lockwashers shal~ be captive to the screw. For direct Government orders, all terminal hardware shall be
assembled in proper order or packaged with the switch as specified in MIL-S-28786.

* 3.6.2,3 Piuq-in terminations (not app~lcable to printed circuit boards). Terminals shal~ be goLd plated
In accordance with MIL-G-45204, type II, ctass 1, over nickel plate .00003 inch to .000150 Inch thick.
Nickel pLate shail be in accordance with QQ-N-290.

3.6.2.4 common termination system. Switches with common termination system shal( be designed in
accordance with MIL-STD-1549.

3.6.3 Screw threads. Screw threads on removable threaded parts shal( be in accordance with Unified
“ Thread Series of FED-STD-H28. Threading of nonmetallic parts shall not be permitted. Terminal threading

engagement shall be at least two full threads.

3.6.4 Ueiciht. The weight shalL be as specified (see 3.1),

3.6.5 Actuatinq mechanism. Unless otherwise specified, the external actuator shalt be insulated from all
current carrying parts.

* 3.6.6 Lamps. Unless otherwise specified (see 3.1), the lamps shall be fLange base T-1, or 1-1-3/4. Lamp
taiiure shaLl not constitute a test failure, unLess the lamp is nonrepLaceabte.

3.6.6.1 Lamp circuitry. The Lamp circuits shalL be insuLated from the switching circuits and from the
assembly case and Its mounting means.

3.6.6.2 Lamp replacement. The lanqx shalL be replaceable from the front of the panet. No tools of any
type shall be required to replace the Lamp.

3.6.6.3 Lamp contacts. Lamp contacts shatl be of the multiple contact area design to provide for wre
than one bearing on the mating tip of the applicable lamp when lnstalied. The lamp contacts shal~ be of
suitabie material or plated to resist electrolytic corrosion of the contact or the lamp base.

* 3.6.7 Lens. The lens design shall permit the application of Legends, and shali permit positioning of the
\egends l~pecific relationship to the nonturn device. When specified (see 3.1), lens markings shaLl
conform to the requirements of MIL-fl-18012. (When abbreviations are necessary use MIL-STD-12, as
applicable.) Snap-on type lens shali not be used for push-pull operative switches. The lens shall be free
from defects which wi(l prevent IT from meeting tuminous distribution and co{or requirements. Unless
otherwise specified, there shall be no high light reflective surfaces on the displays.

~,b,& Cap coLor filters. Materia( for [amp bu~b fl~ter~ ~n contact with lamps (used tc convert clear
Incandescent lamps to coLored Llghtlng) shal[ be siLicone rubber or glass.

.t
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3.7 Solderablllty (applicable to so[derabte terat?nals).

3.7.1 Uhen switches with solld wire termlnat~ons of .045 max~ntum diameter or stranded ~~re terminations
of number 18 AUG or smaller are tested as specified in 4.8.2, the d?pped surface of the termlnatlon:

a. Shal( be at least 9S percent covered by a continuous new so[der coating.

b. ShalL not have pinholes or voids that are concentrated In one a“ea or that e~ceed 5 percent of the
total area.

3.7.2 When sw~tches with solder terminals, solld wire terminations greater than .045 diameter, and
stranded wire terminations Larger than number 18 AUG are tested as specified in 4.8.2, the Olpped surface of
the termination:

a. Shall have 95 percent of the totat length of the fillet, which is between the standard wire wrap
and the termination, tangent to the surface of the termination being tested and shall be free from
pinho(es and voids.

b. Shalt not have a ragged or interrupted line at the point of tangency between the fillet and the
termination under test.

3.8 Resistance to sotderlnq heat (applicable to switches uith solderable
terminals). Uhen switches are tested as specified in 4.8.3, there sha(l be no deformation or other damage
at the conclusion of the test sequence.

3.9 Contact resistance (unless otherwise specified, see 3.1). Uhen measured as specified In 4.8.4.1, the——
contact resistance shall not exceed 25 ml~l~ohms. When measu;ed as speclfled In 4.8.4.2, the lamp contact
resistance shall not exceed 1.0 ohm. After electrica( endurance, the contact resistance sha~l not exceed 1
percent of the load resistance, using the electrical parameters of the electrical endurance test load. Lamp
contact resistance is not applicable after electrical endurance.

3.10 Contact bounce (when specified). When switches are tested as specified in 4.8.5, the contact bounce
shall be as specified (see 3.1).

3.11 Operating characteristics. When switches are tested as specified in 4.8.6, the operating
characteristics shalt be as specified (see 3.1). Uniess othervise specified (see 3.1), suitch action uill
be break before make.

3.12 Colncldence of operating and releaslnq points (when speclfledl (aDpllcable to muttlpole switches).
When switches are tested as specified in 4.8.7, all po~es shall. have actuated (transfer of contacts) within
the limits specified (see 3.1).

3.13 Permanency of markinq (when specified). Following the test specified in 4.8.8, atl required
markings (see 3.45) shalt be legible.

3.~4 Termina~ strenqth. When switches are tested as specified In 4.8.9, there shall be no short
circuiting, breakage, loosening, rotation of terminals, or damage which wil~ interfere with the electrical
or mechanica~ performance of the switch.

3.15 Strenqth of actuatlnq means. Uhen switches are tested as specified in 4.8.10, there shall be no
damage which will interfere with the electrical or mechanical performance of the switch.

3.16 Strenqth of actuator (bushinq mounted switches). Actuators on bushing mounted switches which
receive either snap-in or screw-in pushbuttons shall ●xhibit no electrical discontinuity or mechanical
loosening of the actuator when tested as specified in 4.8.1’1.

3.17 Strength of mounting bushing (applicable to threaded mountinq bushinqsl
(see 3.1). When switches are tested as specified In 4.8.12, there shatl be no damage to the SWIIC}Ior
ioosenlng or twisting of the bushing relative to the switch.
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3.18 Lens orlenzatior+. uher,screu-in oriet~table type tenses are spec]fled (see 3.1), the lens ma:~ be
capbie of rotat~ng a minimum clf3501, after Insta(latioo, unen subjected to the tebts speclfld in f..S.’i3.-
When snap-in pushbuttons are specified (see 3.1 and 6.2), the Lens sha(( not rotate more than 10 degrees

between stops, after lnstal\ation, when subjected to the tests specified In 4.8.13. There shaLl be M
damage to the (ens Indexing !w?chanlsm

3.19 Therma~ shock. When switches are tested as swsclfled in 4.S-14, there shali be no mechanical. or
e[ectrlca( damage, or loosening of fastening cievlces There shall be no disco[oratlm Or d?fO-WtiM of the

lens.

3.20 Vibration. Uhen switches are tested as specified In 4.8.?5, there shaiL be no opening of closed
contacts or closing of open contacts in excess of 10 n;croseconds. During the test, the Lamp circuit shalt
have no electrical discontinuity in excess of 10 milliseconds. At the conclusion of the test, there shall
be no broken, Loose, deformed, or displaced parts.

3.21 Shock.

3.21.1 Method 1. Uhen switches are tested as specified In 4.8.16.1, there sha(l be no opening of closed
contacts or c~osing of open contacts in excess of 10 sncroseconds. At the conctuslon of the test, there
shall be no broken, loose, deformed, or disp~aced parts. No part of the switch shall become displaced from
Its normal (ready to operate) position during shock testing.

3.21.2 Method 1! (when speclfled (see 3.1). When sw~tches are tested as specified in 4.8.16.2, there
shatl be no opening of cLosed contacts or cLosing of open contacts in excess of 20 milliseconds and the
switch shalL be retained In the panel by its mounting means. No part of the switch shall become displaced
from Its normaL (ready to operate) position during shock testing. At the conclusion of test, the switch
shaLL be electrically and mechanically operable.

3.22 Acceleration (when specified). When switches are tested as specified in 4.8.17, there sha(L be no—
opening of closed contacts or closing of open contacts, and there shall be no mechanical or electrical
damage (see 3.1).

3.23 Moisture resistance. When switches are tested in the wet condition as specified in 4.8.78, the
* ~nsutation resistance shaLl be not less than 10 megohms. At the end of the drying period, the insulation

resistance shall not be less than 1,000 megohms. At the conclusion of the test, there shall be no excessive
corrosion, breaking, cracking, spalling, or loosening of terminals, and mounting hardware shall be readily
removable. Excessive corrosion is defined as that which interferes with the electrical or mechanical
performance and has penetrated the pLating and has attacked the base materia(.

3.24 Dielectric withstanding voltaqe. Uhen switches are tested as specified in 4.8.19, there shall be no
flashover, arcing, breakdown, or current flow In excess of 500 mlcroamperes.

3.25 SeaL [applicable to enc~osure designs 2, 3 and 4) (see 3.1). When switches are tested as specified
in 4.8.20, there shaLl be no Leakage of water through the panel seaL, into the lasp module, or into the
switch, as determined by visuai examination and the dielectric test of 4.8.19.1.

3.26 Harkinq visibi!7ty. When switches are examined as specified in 4.8.21, all required wrkings shalt
be legible (see 3.43).

3.27 Salt spray (corrosion). Uhen switches are tested as specified in 4.8.22, there shalL be no evidence
of excessive corrosion. Excessive corrosion is defined as that which interferes with the electrical or
rrrechan~caL,performance and has penetrated the platlng and has attacked the base material.

3.28 ~nsulat~on resistance. When switches are tested as specified in 4.8.23, the insulation resistance
shali be not Less than 1,000 megohms.

3.29 Short circuit. When Sh/ltCheS are tested as specified in 4.8.24, there shall be no we~ding or
st~cking of contacts, cr damage. s~itches shal( be tnechanicail> and eiectricat(y opsrative at the end of
the test.

c./
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3.32 Overload cvcl:ng. uh~~ ~wlt~he~ are te~t~ a~ specif~ed in 4.8.27, there shall be no mechanica( or
electrical failure.

? ?JT ElecTFlc,~i endu~>n:e L})er stiltchec a-e tested a:,specl~led in 4.8.28, no c~rta~t stla~ifai~ to
open or close its lncilkfldua~clrcult in pro~er sequence. The temperature rise shal~ not exceed 50’C when
measured as specified in 4.8.28.3. The contact resistance, unless otherulse speclfled, sha(l not exceed 1
percent of the load resistance using the electrica~ parameters of the elec~rlcal endurance test load. After
trw test, stil:c.hessna.. be e~ec.tr”lc~liy tin- mechorilcaliy OW:’UI i~~.

* 3.34 Hechanicai endurance. Following the test specified In 4.8.29, the switches shal[ be electrically
and mechanically operative. No contact shall fail to open or close its individual circuit in proper
sequence. The lamp retention test plug shall remain captive to the lampholder following the test specified
in 4.8.29b.

3.35 Intermediate current (when specified) (see 3.1). When switches are tested as specified in 4.8.30,
no contact sha(l fail TO close or open its individual circuit in proper sequence as detected by the relay
and monitoring device. Swltcn contact resistance shall not exceed 1 percent of load resistance followlng
electrical life at rated lGad.

3.36 Lou-levei llfe (when speclf~ed) (see 3.1). When switches are tested as spec~fied in 4.8.31, the
contact resistance of any individual switch circuit shall be less than 3.0 ohms during each contact closure.
NO contact sha~l fait to-open or close its individua( circuit in proper sequence.

3.37 Loqic level clrcult (when spec~fled, see 3.1). Uher) s.nltches are tested as spec]f~ed In 4.8.32,
there shall be no contact sticks or misses detected by the monitoring device. A vottage of 2.1 volts or
greater across the switch terminal shall constitute a contact miss (faiCure to properly close the circuit).
A voltage drop of less than 90 percent of the open-circuit vottage shall const~tute a contact stick (failure
to properly open the circuit).

3.38 EtlI/RFI shie[dinq (when applicable) (see 3.1). Uhen switches are tested as specified lnf+.8.33.’l,
screen to mounting surface resistance shalt not exceed ~ ohm. When switches are tested as specified in
4.8.33.2, the shielding attenuation shall be not less than 60 dB over the frequency range from 100 to 1,000
MHz, unless otherwise specified (see 3.1).

3.39 il~umlnated coiors. \/hen stiltches are tested as speclfled In 4.8.34, the ]!Lum:nated colors of the
tens shall be in accordance with table VIII and figure 1.

~ 3.40 Luminance. Uhen switches are tested as specified in 4.8.35, the measured photometric brightness in
foot lamberts shall be as specif~ed (see 3.1).

* 3.41 Sunlight readability (when specified) (see 3.1). When switches are tested as spec~fied in 4.8.36,
the average contrast ratio of each Lighted legend character to the background sha~~ tw 0.4 minimum unless
otherwise specified (see 3.1); and the average contrast ratio of each unLighted legend character to the
background shall have an absoLute vaLue less than or equal to 0.1 unless otherwise speclfled (see 3.1).

#-

* 3.42 Nlqht vis~on lmaqlnq system (NVIS) compatlbiLlty Lwhen specif~ed, see 3.7).
Uhen switches are tested as specified in 4.8.37, the chromatlcity, luminance, and spectral radiance output
of the illuminated disptay shall be NVIS compatible as specif]ed In MIL-L-85762: NVIS green A and NVIS
green B colors shaLl meet all class A and class B equipment requ~rements for illuminated controls. NtilS
yellOW color shaLl meet all c~ass A and class B equipment requirements for caution signals. NVIS red coLor
shail mee~ a({ c~ass E euuicnent requirements fcr ~farrlng signals.
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TABLE VIII. I~iuminated chrofnatlcity llmits. l/

I I I
t

\ Green ~ .260 I .570 I
I I .300 I .630 I
I I .160 I .660 I
I .200 .720

i I I I

I Blue i .150 I .260 I

I I .220 1 .260 I
I I .220 I .320 I
I .750 .320 I
1 I I I
{ Uhite i .400 I .420 I
t \ .460 I .420 [
1 \ .400 I .380 I
l— .460 .380 —1
I ~ I I
i VioLet i .480 j .280 i
I 1.480[ .320 I
I I ,530 \ .280 I

.530 .320

~/ The chromaticities of the color
Lenses expressed as “x” and “y”
coordinates on the CIE
chromaticity diagram shall be
within areas bounded by the
coordinates listed for each color.

~1 SL - Spectrum locus (where
intersected by other coordinate
pair).

11
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legend, ~;~cg.v or-atpha-numerics shatt not be restr~cted by the per ~phery of the encLosure for
d?sp~ay.

3.45 Plarxlnq.

3.45.? Identification of product. Switches sha[l be marked In accor’aance with MIL-STD-1285 as

the

foLLows:

a. Ml(itary PIN (category I only).

b. Manufacturer’s part number (category

c. Manufacturer’s name or trade mark.

d. Source code (if space IS available).

e. bate code.

f. Terminal. identification (see 3.~).

11).

* 9. Night vls~on imaging system (NVIS) type and class as

3.45.2 Termlrial identification (see 3.1). Terminals sha~[

specified In MIL-L-85762 (when applicable).

be marked to lndlcate the contact arrangement
of the switch. When specifl~ (see 3.1), terminal markings shaLl be augmented by a clrcu~t schematic.
There shatl be no overmarking of the terminal identification.

●

3.44 Workmanship. Switches shall be processed in such a manner as to be uniform in quality and shatt be
free from cracked or dispLaced parts, sharp edges, burrs, and other defects which wilL affect life,
serv~ceab>~ity, or appearance.

w
4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract, the contractor is
responsible for the performance of all inspection requirements as speclfled herein. Except as otherwise
specified in the contract, the contractor may use his own or artyother facilities su~table for the
performance of the inspection requirements specified herein, un~ess disapproved by the Government. The
Government reserves the right to perform any of the inspections set forth in the specification where such
inspections are deemed necessary to assure supplies and services conform to prescribed requirements.

4.1.1 Test equipme nt and inspection facilities. Test and measuring equipment and Inspection facilities
of sufficient accuracy, quality and quantity to permit performance of the required Inspection shall be
established and maintained by the contractor. The establishment and rmaintemnce of a calibration system to
control the accuracy of the measuring and test equipment shall be in accordance with HIL-STD-45662, ●xcept
that the requirement for out of tolerance evaluators is not applicable.

* 4.1.2 Responsibility for compliance. AL1 items shall meet all requirements of sect~ons 3 and 5. The
Inspection set forth in this specification shatl become a part of the contractor’s overa~L inspection system
or qua~ity program. The absence of any inspection requ~remen~s in the specification shalL not relieve the

contractor of the responsibility of ensuring that alt products or supplies submitted to the Government for
acceptance comp!y with all requirements of the contract. SampLing inspection, as part of manufacturing
operations, is an acceptable practice to ascertain conformance to requirements, however, th!ls does not
authorize submission of known defective material, either indicated or actual, nor does it commit the
Government to accept defective material.

4 2 Ctasslflcation of inspections. The inspections spec~fled herein are classltled as fo[ lows:
a. !laterlals inspection (see 4.3).
b. @a’.l*lca7:or >nspec:ion (see 4.5’.
. ;.;-l.,..+ ~, +:r -:”~q;r-: “: :,,l!.-r~, ‘.J:- :,f ,

~. (Rl??(ltv:cnfrrmarrce incpectlol ‘see L 7)
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4.3 t)aterials inspecti~. Naterlals Inspection shatl consist of certlflcatlon supported by verifyiry
data that the materials Listed In table IX, used In faorlcatlng tne switcnes, are in accordance with the
app~icable referenced specifications or requirements prior to such fabrication.

TABLE 1X. RatPr7aLs lnsoectlon
*

I I I
I Materlat ] Requirement paragraph I Applicable specification I

I

~

Ceraml c I

Plastic \

3.5.2.1

3.5.2.2

i

I

I

Rubber I
1

I Potting compounds I
,

I
(
I I
[ Metat ptatingor i

\ protective coating ~
I I

I

I

i

3.5.3

3.5.4

I
1

3.5.5, 3.6.2.1 and I
3.6.2.3 I

1
I

MlL-l-lo

MIL-M-74, MIL-P-997,
IIIL-P-18177, MIL-M-24519,
fllL-STD-454, UL94,
ASTM D4066

ZZ-R-765, MIL-R-25988

MXL-S-8516, MIL-s-23586,
MIL-I-81550, MIL-tI-24041,
MIL-I-16923

MIL-A-8625, MIL-C-5541,
MIL-G-45204, QO-N-290

[
t
I

I
I
I
I
I

I
I

-i

4.4 Inspection conditions. Unless otherwise specified herein, all inspections shall be performed In
accordance with the test conditions specified in the general requirements of PIIL-ST&202.

4.5 Qualification inspection. Qualification Inspection shal! be performed at a Laboratory acceptable to
the Government (see 6.3), on sample units produced with equipment and procedures normally used in
production.

4.5.1 Sampte size. The number of switches to be subjected to qualification inspection shall be as
sDecified in table X.

4.5.2 Inspection routine. Sampte units of switches shal( be subjected to the qualification inspection
specified in table X, in the order shown. All sample units sha~l be subjected to the inspection of group 1.
The sampte units shatl then be divided as specified in table X and subjected to the inspection for their
particular group. All applicants for qualification approvat under this specification shatl demonstrate that
each of their items conforms to alL the requirements specified in the app[icabte documents (see 3.1),
slngutarty and in combination uith all other previously qualifled items, regardless of mn~facture.

4.5,3 FaiLures. One or more fai(ures shatt be cause for refusa~ to grant qualification approval. Lamp
failure sha~l not be considered a unit failure, if when the lamp faiture is noted, immediately a new Lamp is
:nstalied and the lamp functions, test shatl then be continued, a: required. A tamp or LED faiture for a
nonreptaceabte item however (see 3.1), shall be considered a unit failure.

4.5.4 Extent of qualification.

4.5.4.1 Sinqle submission. Qualification shalt be restricted to the type submitted.

4.5.4.2 Group submission. The extent of qualification shatl.be in accordance with the appticab(e
specification sheet (see 3.1).
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I I
I
1

t, I Requirement 1 Test me~hd I
Inspect ion

1 I naraqraph [ Daraaraoh 1
—-—-————— I ‘1

I

I

I
I

I
I

I

Group 1 (al( sample Units)
I [

\’isual and mechanical examlnat70n
: 3.1, 3.5, 3.t’ I 4.8.1

3.45 anc?3.L6 I

Solderability tuhen applicab~e) Ii
I 3.7

Resistance to sokderl~ heat (when appllcabLe~ It ~
Contact resistance
Contact bounce (when specifid, see 3.1)
Operating characteristics
Coincidmce of operating and rei.easing points

(when specified)
Permanency of marking (when specifid) Ii

Gr~uP I! (~ samp\@ unlt~)

Terminal strength (2 sampte units)
Strength of actuating means (2 samp~e un?ts)
Strength of actuator (when applicable)
Strength of mounting bushing (2 sampLe units)

(when applicable)
Lens orientation (when appllcahle)
Thermal shock
Vibratim

i

I

i
I

I
I
I

i
I
I
I

Shock ~1
Acceleration (when specified, see 3.?)
Moisture resistance
Dielectric withstanding voltage
Operating characteristics
Seat (enclosures 2, 3 and ~)
tlarking visibility

Group 111 (2 sample units)

Salt spray (corrosion)
Dielectric withstanding voltage (enclosure 3)
insulation resistance (enclosure 3)
Operatl~ characteristics (enctosure 3)

Group IV (2 sample units)

Short circuit
Dielectric withstanding vo(tage
Operating characteristics
Seal (enclosures 2, 3 and 4)
Marking visibility

Group V (2 safmle units)

I Explosion
I Sand and dust (when specified, see 3.1)

j Operating characteristics

I Sea( (enclosures 2, 3 and 4)

3.8
3.9
3,10
3.11

3.12
3.13

3.14
3.~5
3.16

3.17
3.18
3.19
3.20
3.21
3.22
3.23
3.24
3.11
3.25
3.26

3.27
3.24
3.28
3.11

3.29
3.24
3.11
3.25
3.26

3.30
3.31
3.11
3.25

I 4.8.2

i 4.8.3
4.8.4

i 4.8.5
1 4.8.6

I
I 4.8.7
I 4.8.8

I
I

( 4.8.9I
i 4.8.10

I 4.8.11

I
4.8.12

I

1 4.8.13

I 4.8.14
{ 4.8.15
~ 4.8.16

I 4.8.17
I 4.8.18

I 4.8.19
I 4.8.6

i 4.8.20
I 4.8.21

I
~

I
I 4.8.22

1 4.8.19
I 4.8.23

I 4.8.6

I
1
I
I 4.8.24

I 4.8.?9
I 4.8.6

I L.8.20

I 4.8.21

I
I
I
I 4.8.25

I 4.8.26

I 4.8.6

I 4.8.20

I

1
I

I
I

\

\

I
I
I
I
1
I

i
I
i

i
I
1

I

I
I
I
I
I
I
I
I
I
\

I

I
I

I
I

I

i

I
I
I
I
I
!

-
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TAEI.E X. UuJ\lt~ca::cr table - cent’.nuea—.

1
——

!– I
I Inspection Rqulrement ~ Test method {I

1 naranrar.h ‘— c)araaranh I-.— -.-— -—-- --— —--- —1

(

I
I
I
I
i
I
\
i
I
i
I
I
1

I
I
I
I

I
I

I

i
I
I
~
I

I
I
1.

Grow V1 31—.

Overload cycling (al~ group V! samp(e units) II
Electrical endurance ~/ I
Reslstlve load, dc I

Inductive Load, dc 1
Motor Loac, dc I

Lamp load, dc I

Resistive load, ac +/ I

Inductive load, ac ~/ I

Lamp Load, ac ~/ I
140tor Load, ac ~/ 1
Contact resistance I
Dielectric withstanding voltage ~1 I
Operating characteristics

1

Group VII (2 sample units) /

\
Mechanica[ endurance
Intermediate current (when specltled, see 3.1) Q/ I

Low-(eveL (if? (when srxc~fled, see 7 l) $;

Logic level circuit (uhen speclfled, see 3.1) ~~
Operating characteristics
EtlI/RFI shie[ding (when specified) 1

Seat (enclosures 2, 3 and 4) 1

Group VIII (2 for each co(or) I

I

Illuminated colors I

Luminance I

Sunllght readability (when specified, see 3.1) 1
14VIS compatibll~t) (when s:ezlfled, see 3.1~ I
Stray lights (when specified, see 3.1) I
Field of view

1

I

3.32
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33

3.9
3.2&
3.1’1

3.34
3 35
3.36

:.37

3.11

3.38
3.25

3.39
3.40
3.41

3.4?

3.43
3.44

I

I

I
I

I

I

I
I
1
I
I
I

I

4.8.27

4.8.28

4.8.28.2

4.8.28.2
L.8.28.2

4.8.28.2
4.8.28.2
4.8.28.2
4.8.28.2
4.8.28.2
4.8.4
ft.8.19
4.8.6

4.8.29

L.8.30
4.6.3~

4./3.32

4.8.6

4.8.33

4.8.20

4.8.34
4.8.35

4./3.36
4.8.37

4.8.38

4.8.39

(
I

I
I

I
!
I
I
I
I
i
/

I
I
I

I

;

I
I

I

I

I1
I

Two sampte units.on(y. These 2 sampie units shall be used for group IV
inspections.

Additional qualification of identical switches for method II (high-impact)
shock uilL require four additional sample units for subrnlsslon to groups I
and 11 tests, using method II for the shock test.

Two sample units for each electr:ca( tcad (see 3.1).

Unless otherwise specif~ed, ac tests are to be 60 Hz. Uhere different
current ratings for 60 and 400 Hz are shown (see 3,1), both 60 and 400 Hz
tests are to be performed.

Sea leve( d~electr~c ulthstanding voltage test (see 4.8.19) 1s to be
conducted on[y on th’>se :JOIYC.-hi~~ ~t-e tested f@r sea (e,e! e[ectrlc3[

endurance (set .’+8 281. ALt~Yurk dle(ectric w“,tb<tandlng !oitag? test (2??
L.fj,lV) I! to tIe COrIrjUCTrd OF) the.,e units which ~.ere te:.~e{.4 for altitude

~[P( :~~(;,\ e~fj:jfap-~ ?+:; ‘ L;P.: L ~ 28

?Z ,vldl”l~ra samp(e un~t~

.

‘16
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The reports shall consist of:
* a. At 12-mronth intervals, a summary of the results of the tests performed for inspection of product

for de~ivery, group A, for category I and 11 switches, Indicating as a minimum the number of Lots
that have passed and the number that have failed. The results of tests of all reworked tots shall
be identified and accounted for.

b. At 36-month intervals, the resu~ts of tests performed for periodic inspection, group 8, including
the number and mode of failures. If the test results indicate nonconformance with specification
requirements, and corrective action acceptable to the qualifying activity has not been taken,
action may be taken to remove the failing product from the qualifled products List.

FaiLure to submit a reoort w~thln 30 days after the end of ●ach period may result in loss of qualification
for the product. In addition to the periodic submission of inspection data, the contractor shm~l
immediately notify the qualifying activity at any time that the inspection data indicates noncompliance of
the product to meet the requirements of this specification.

in the event that no production of category I and II suitches occurred during the reporting period, a report
shall be subaitted certifying that the company still has the capabilities and facilities necessary to
produce the item. If during two consecutive reporting periods there has been no production, the
manufacturer may be required, at the discretion of the qualifying actlvlty, to submit each type of switch

for which qualification is sought to testing in accordance with the qualification inspection requirements.

4.6 Inspection requirements for cateqory 11 switches (see 3.2.2). Inspection requirements for category
11 sultches shalt be performed by the contractor after award of contract, and prior to production.
Additional tests to ver~fy suitability of the variations from the category I switches shall be performed as
specified (see 6.2.2).

4.7 Quality conformance inspection.

4.7.1 Inspection of product for delivery. Inspection of product for delivery shatt consist of grwp A
inspection,

* * 4.7.1.1 Inspection Lot. An inspection lot shall consist of all category I and category 11 switches of
the same specification sheet, of the same enclosure design, temperature characteristic, vibrati~ 9r@e,
shock type, and design and construction, produced under essentially the same conditions, and offered for
inspection at one time. Similar switches conforming to these requirements but having different circuitry

may be combined to form a Lot.

4.7.1.2 Group A inspection. Group A inspection shall consist of the inspections specified in table XI,
in the order shown.

* 4.7.1.2.1 Samplinq plan. Statistical sampling shall be in accordance with tables XI and XII. Separate,
randomly selected groups of samples are required for subgroups 1, 2 and 3.
zero occurrences of defects.

* 4.7.1.2.1.1 Subgroup 1, A samp~e of parts shall be randomly selected in

defect sampling plan.

* 4.7.1 .2.1.2 Subqroup 2. A sample of parts shall be randomty selected in
defect samp~lng plan.

* 4.7.1.2.1.3 Subgroup 3 (contact bounce) (when applicable, see 3.1). TWO
randomly from each inspection lot.

* 4.7.1.2.1.4 Subgroup 4 (NVIS compatibility) (when applicable, see 3.1).
Inspected to the subgroup 4 NVIS compatibility test.

For acceptance there shall be

accordance with table XII, minor

accordance with table XXI, major

samples shall be selected

The lot shalt be 100 percent

* /+.7.1.?.2 Rejected lots. If an inspection lot 1s rejected, the lot shal! be 100 percent Inspected for
the defects noted. The contractor may correct the defects or remove the defective units from the lot. The
tot sha~~ then be sampled aga?rl Ir’accordance with table X11. For acceptance,
o:cu-rtn;u:

there shal[ DC zero
Cf defect>, >“1,!’Lo:: :hdl( k SC@l’3~f? ‘rem nek :OTL ard s!Iai~ be ;lraf[;’ ]Cc:)t’tl:: a;

reins~ecteo lots

.
17
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TABLE XI. Group A ln:pec Tlon.

* . —. __--. ---. .—--— —
—-—

I 1 I I I

I Inspection ~ Requirement i tlethod I Samp(lng I

I paragraph 1P aragraph 1P lan I

I i i !

q 1 1 I 1
,’ J

\ Visual a;;bm~~anical examination i 3-1, 3.5, 3.6/ ~ 4.8.1 i See4.7.l.2.l.l If I

I
I 3.45 and 3.46 I I I
t I

I
I I II

I

i

i

I

I
I
I
,

Subgroup 2

Seat (enclosures 2, 3 and 4)
I

Operating characteristics
Contact bounce (when applicable) i

Dielectric withstanding voltage
Contact resistance 1

Illuminated coiors
I

Luminance i
Sunlight readability (when appl~cable) i

3.25 ~i
3.11
3.10
3.24
3.9

3.39
3.40
~1 ~i

! I

L 4.8.2CI I See4.7.1. Z.l.2 ~J i
: 4.8.6 ! I
I 4.8.5 ~

4.8.19.1 I i
4.8.4 i

1 4.8.34 I I
~ 4.8.35 I I

~{ +/ I I
1 !

I ,

I I
I 1 1

I Subgroup 3 I I d

[ Contact bounce (when applicable)
3.10 ; 4.8.5 I See4.7.l.2.l.3 ~i I

I
I 1 I

I \ I I
I

Subqroup 4 I 1 I I
I
\ NVIS compatibility (when applicable) I q/

I fi/ I See4.7.l.2.l.4 ~/ I

J
I 1

At the option of the contractor, In-process inspect~on may be used to meet the

materials (see 3.5) and design and construction
requirements (see 3.6) provided they

meet the acceptance crlterla and all of the contractor’s in-process control data on

these tests are made avai(abie to the Government upon request.
Only one sample unit

per lot need be inspected for compliance to physical dimensions.

Dielectric test and external inspection only.

At the option of the contractor, incoming or irkproceSs
Inspection by photometric

measurement of raw materials may be used to meet the ~llumlnated color,
(umlnance, and

sun(ight readability requirements provided that they meet the acceptance criteria and

all of the contractor’s in-process control data on these tests are made availabie to

the Government upon request.

‘~lsua~i~ inspect switches with sunlight readab~e dlspiays In eaci} lot agalrst the

appropriately colored standard switch. The sw~tches used as visual standards shall be

certified annua[ly by performing the sunllght readability test.

Two sample units per lot shaLl be tested for contact bounce (when applicable).

’100percent test switches for ~lght Leak us~ng NVIS viewing deiice 1~ acc~rdanc~ With

M!L-L-85762
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TABLE XII. Zero defect sampling plan.

1 I
I

I Lot size I Number of switches to be tested ~

I
I
I

1
II-8

\9-’l5

I
\16 -25

\26 -50

I
151-90

[ 91 -150
I

\ 151 -2MJ

I
I 1,201 -3,200

I
1 3,201 - Io,ooo

I
I 10,001 -35,000

i

I
I
i
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

All i Si

I
I

13 I 5;
I
I

13

13

13

’13

20

29

34

I
I
I
I
I
1
I
I
I
I

I
!

c
.,

5

7

11

?3

16

19

I
I
!

I
I
I
I
\
i
I
I
I

42 i 23 I

I I

50 I 29 1

I I
m I 35 I

1/ Major and minor defects are defined in section
6. Inspection for minor defects 1s applicable
to v?sual and mechanica( examination only.

19
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4.7.2.1 Group B Inspection. Group B Inspection shal( consist of the ~nsoectlons speclfled in table XIII,
In the order snore. Uhen a manufacturer has similar products quallfied under different specification
sheets, the qualifying activity may authorize group B tests which do not require redundarit testing on the
similar features of these products. Group B inspection shall be performed on sampLe units selected from
inspection Lots which have passed group A inspection. A manufacturer’s normal quaLity control tests,
production tests, environment tests, and so forth may be used to fuLfill all or part of group B inspections;
however, aiL of group B inspections shaLi be completed as specified.

4 7.2.7.~ Samolinq elan. Grou~ B Inspections shall be completed in accordance with table XIII ulthin 36
months after the date of notification of qualification and within each subsequent 36-month period. The
sample units shatl be se(ected either from stock or a current production Lot unless the Government considers
it more practicaL to select a sample from current production. Switches setected from stock shall have been
produced after the date of notification of qualification or subsequent to the date code of the previous
group B inspection sample units. Group B inspection shaLl be performed on sample units produced using the
same manufacturing faci~ities and processes as units normalty offered for acquisition. Uhen there has been
no production of a particular type of switch for 36 months or more, sampLe units shall be selected from the
next production lot presented for acceptance and for each subsequent 36-month period. Uhen the
specif~cation sheet covers nmre than one part number, the PIN(s) subjected to group B inspection shall be
same PIN(s) specified for qualification; however, the group E’ inspection sample unlt(s’1 need not be
submitted to inspections not specified for qualification.

4.7.2.1.2 Failures. If one or more samp(e units fait to pass group B inspection, the sampie shall be
considered to have failed. Lamp failure shaLl not be considered a unit failure, If when the lamp fal~ure is
noted, lmmedlatet~ a new lamp :s lnstaLted and the Lamp functlocs, test shall then be continued, as
required. A lamp or LED faiture for nonreplaceable item however (see 3.1), shall be considered a unit
failure.

4.7.2.1.3 Disposition of sample units. Sample units which have been subjected to group B inspection
shall not be deLivered on the contract or order, but shaLt be kept on hand until the next Inspection period
for submittal to the qualifying activity if so requested.

* 4.7.2.1.4 Noncompliance. If a sample faiLs to pass group B Inspection, the contractor shall notify the
qualifying activity and the cognizant inspection activity of such failure and take corrective action on the
materials or processes, or both, as warranted, and on al[ units of product which can be corrected and which
were manufactured under essentlaL(y the same conditions, with essentla[ly the same materlats, processes, and
so forth, and which are considered subject to the same failure. Acceptance of the product shall be
discontinued until corrective action, acceptable to the Government, has been taken. After the corrective
action has been taken, group B inspection shal~ be repeated on additional sample units (complete inspection,
or the inspection which the original sample faiLed, at the option of the Government.) Group A inspection
may be relnstituttd; however, final acceptance shall be withheld until the group B reinspection has shown
that the corrective action was successful. In the event of failure after reinspection, information
concerning the failure and the corrective action taken shall be furnished to the contracting officer and the
qualifying activity.

4.7.3 Packaqinq inspection. The sampling and inspection of the preservation-packaging, packing, and
container marking shaLL be In accordance w?th the requirements of MIL-S-28786.

4.8 Methods of inspection.

4.8.1 VisuaL and mechanical inspection. Switches and associated modular sub-assemblies shall be examined
to verify that the materials, design, construction, physical dimensions, marking, and workmanship are in
accordance with the applicable requirements (see 3.1, 3.5, 3.6, 3.45 and 3.46).
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I
I
!
I
~

I
I
I
I
1
I

I

I
I
I

I

I

Solcierabl Lity (when appl!cah~e) I
I

Strength of mouctlng bushing (when applicable) i
Lens orientation I
Shock jl I
l;oisture resistw~c.e
Salt spray (corrosion) i
Overload cycling I
Electrical endurance I

Inductive load, dc ~/ I
Resistive load, ac j/ 1

Mechanical endurance ~/
t_oW-leve\ life (when applicable) I

EMI/RFI shielding (when appllcab~e) ~/ i
Color

Luminance
b1

Sunllght readab~Llty (when applicable) I
NVIS compatibi~ity (when applicable)
Dielectric withstanding voltage I
Operating characteristics ~1 I
Seal (when applicable) !
Marking visibility !

I

5.7
3.~7
3.18
3.21
3.23
3.27
3.32
3.33
3.33
3.33
3.34
:.36
:.38
3.39
3.LO
3.L1

3.42

5.24
3.11
3.25
3.26

~4.3.2

IL.8.12 ~1
14.8.13

(4.8.16
;A.a.?t

\4.8.22

14.8.27

14.8.28
14.8.28.2
14.8.28.2
14.8.29
]4.8.31
]4.8.33
~4.8.3&
14.8.35
14.8.36
]4.8.37
14.8.19
14.8.6
14.8.20
14.8.21

Two samples for each color.
Torque shall be applied to the sultch body only.
Uhen method 11 (high impact) shock is applicable, two addltlonaL sample units are required for
subm~ssion to sample number one and two tests, using method 11 for the shock test.
If ratd for use at altitude, test at rated altitude only.
Test at maximum temperature rating only. If resistive ac load was not required for quallf~cation
inspection (see 341), test resistive dc load.
When low level life lS specified, the Low level life test shall be performed. When 10U leve( life
is not specified, the mechanical endurance test shall be performed.
The shielding efficiency test is not required provided the manufacturer has not made any changes
in the design, construction, or material of the switch since the last EMI/RFI shielding efficiency
group C inspection or initial qualification (whichever came later).
On samptes 3 and 4, app{icab(e only to enclosures 3 and 4.

4.8.2 Solderability (applicable to solderable terminals, see 3.7). Switches shaLl be tested in
ac~crdance ulth method 208 of MIL--STD-2O2. The folloulng detal[s and exceptions sha(l appiy:

* a. Number of terminals to be tested: A minimum of two switch and two Law terminals shall be tested.
When (amp terminats are located onty on recessed planes and cannot be readily clipped, separate
specimens of the lamp terminals may be tested.

?1
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4.d.3
srlalL De

a.

* t).

c.

d.

e.

4.8.4

testes In accordance biitr?method ;Cid CJI MiL-5T[/ ~G2. lrIe luLLb;:Iq dttu:!:, 2FL!L GL?L)’”

Number of terminals to be tested: A mlnlmum of two terfrr~natsof cLosed contacts per sw?tcn and two
Indicator (lght termlna!s (the indicatcr [lgh~ te~mlnals

Depth of Immersion in mo~ten soLcle-: Ternlna[: shll be
.0?; Inch) C! the sh’::r bog)

lest condition (etter: E

Loollng time prior to final examll)atlorlsaid measu:emen:s. :icl3pp.)cidJ~c.

Examinations and measurements:

Before - None

After - Interna( examination not required. SamDles shal.[ be sublected to GrOUp IV test?ng In
the quatificatlon table.

Contact resistance (see 3,9). Switch contacts shal( be tested In accordance ulth method 30? of
MIL-STD-202.

4.8.4.1 Switch contact resistance. The followlng deta~Ls shall appty:

a. Measurements shaLl be made between the termlnaLs of the contacts of the same poie forming a
switching clrcult. Three measurements shaLl be made on each pair of switch contacts. The sultch

contacts shaLL be operated once between each measurement.

b. Test current: 0.1 ampere *5 percent. After eLectrlca\ endurance, use the electrical parameters of
the electrical endurance test load.

c, Open-clrcult test voltage: 6 *I V’dc. After electrical endurance, use the electrical parameter:
of the electrical ●ndurance test Load.

d. Number of test actuations: Three.

e. Number of measurements per actuation: One measurement.

4.8.4.2 Lamp contact resistance. The foL~oulng deta~ls shaLL app!y:

a. Preparation for test: Lamp clrcult continuity sha~l be established using the applicab~e test plug
(see figure 2).

b. Test current: 0.1 ampere *5 percent.

c. Test vo[tage: 6 tl V dc.

d. Number of test pLug insertions: Three.

e. Number of measurements per Insertion: One measurement.

4.8.5 Contact bounce (see 3.10) (when specified). The switch sha(~ be connected to a test circuit in
accordance with figure 3. The switch shall be mechanlca[ly operated at a velocity 6 22 inches per second.
“he contacts under test shal[ be clcsed +~ve times and the duration of the contact bounce shalL be
monitoreci. The duration of the contact ~unce ~ha(~ be defined in accordance with flgUre 4. Any contact
bounce uhlch exceeds the maximum vaiue speclfled (see 5.1), shaLt constitute fall~re- The test shdi[w
repeated unt’ L aLL sets of contac?s have been mea>ured fcr con~act bounce

4.8 6 C~eratlnq chziracterlstlcs ~Z?%3 I’) $iiltches !ha!~ be measured for on?rat}nq ~na’arteris?? CS In
acco~cl?rlc~klth the appllcal~[~’ recL:lrern-n:: ~Te.: 3 “)

-

●

. .
CL
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-j l--61

LAMP CIRCUIT RESISTANCE TEST PLUG

t 7

! +

A DIA .— D t.030°—
(IIA

L i

inches
.mz
.005
.010

.030

.060

.072

.080

.104

.115

.130

.181

.247

.285

mm
0.05

0.13
0.25
0.76
1.52

1.83
2.03

2.64
2.92

3.30
4.60

6.27
7.?4

1++-~4
LAMP RETENTION TEST PLUG

I I I I I I II
I Lamp I A *.002 dia { 8 *.005 I c *-030 dia I D dia I E*.010 I X I

I I I I ! I II

I I

1 I I I I I II
I T-1 ] .155 I .060 I .080 1 .181 I .104 } See I

I
I note I

I I 1 I I I IL I

I T-1 3/4 [ .247 I .072 I .?30 .285 I .260 II

J 1

NOTES:
7.
2.
3.

L.

5.

6.

Dimensions are in inches.
Metric equivalents are given for general information only.
8oth the lamp circuit resistance test ptug and the lamp retention test plug may be of
multi-piece construction providing, when assembled, it meets the specified requirements.
The “X” d~mension shall be adjusted to pro~ide a total uelght of S +1, -@ gram.
The test plug materiai sha(l be 1/2 hard brass for the lamp clrcult resistance test p~ug.
Test plug may be suitably plated to resist corrosion.
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SUPPLY
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I 6.8 k

6.8 k
1

VOSCILLOSCOPE
INTERNALLY
TRIGGERED

SWITCH CONTACTS
UNDER TEST

FIGURE 3. Contact bounce test circuit.

9- 13 v (IC — I

o

r BOUNCE TIME ~

I

20 - 24Vdc—

I

000 000 0 “o o o———TIMING
MARKS

FIGURE4. lvolca( recoralq-of contact bounce.-————- ——-----—- _—
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4.8.7 Coincidence of ooeratlng and rekeaslnq points (see 3.t2) (When specif~ed). Colnc-idence of

(JpcrtltIltgdrxi reLedslfKJ pillia O: iiicpoLcs O{ a Nitiwte swltJ~s-~iibe determined ~icfi sultabiek
;ndlcatlng clrcu?ts. The switch shall be rlg~dlj held lrI a suitable fixture a~lowing the actuator to be
moved In its intended manner. The actuator sha[~ be advanced and retracted slowly and uniformly with no
external vibrator) Influence wbl(e pass~ng t+rough the operating and releasing points, at a rate not
exceeding 0.001 Inch or 1 oegre~ per second.

L! :7 ~ermme)ncv Gf !rJ(lrkII)q ‘.see3 15) (wnen speclfledl Switches sha~l be tested ?n accc)rde+nce ~Ir.~

MIL-STD-202, method 2f15~ The followlng de;~s shall -y:

a. Portion of switch to be brushed: Brush strokes of each solvent solution shall be ●verily d~vided
between required lcientlflcatlon, terminal, ana circuit schematic markings.

b. Mechanical or electrical damage: Not applicable.

4.8.9 Termina[ strength (see 3.14). Switches shall be mounted by their normal mounting rrreans. The
switches shal~ be examined after the test for evidence of breakage, kosening of termina~s, or damage to the
body of the switch. A circuit. such as a pilot iight sha(l be used to monitor for short circuiting during
the test. No terminal shal! be tested In more than one direction.

4.8.9.1 Screw termina~s. Screw terminals shall be subjected to the tests specified in 4.8.9.1.1 and
4.8.9.1.2.

4.8.9.1.1 pul~. The terminals shall be tested in accordance with method 211 of tlIL-STD-202. The
followlng detai(s and exceptions shali apply:

a. Test condition: A.

b. Direction of the pull: Along the ax”
ternrinai screw, and in the direction

c. Static force: See table XIV.

s of the terminal screw, perpend cular to the axis of the
most likely to cause failure.

-
TABLE XIV. Static values of force.

I I I
1 Thread size I Force in I

poundsI I
I I

4-40 I 5 I
6-32 I 30 I

1 8-32 I 35 I
I 10- 32 l@l
I 10- 24 1$1

+-28 I I

-----

4,8.9.1.2 Torque. TerrrrlnaLsof the switches shall be tested In accordance with method 211 of
rlIL-sTD-202. The fo~towing exception shal~ app(y:

Test condition: E, except that for thread size 10-24, the torque sha~l be 24.0 pound-inches.

4.8.9.2 Solder termina(s. Switches shal( be tested in accordance with method 211 of !IIL-STD-202. The
following details and exceptions shal( apply:

a. lest cor,dlt~on. A.

t) ADP!led force: 5 pcwrlcs.

C tLIIU!I L.* ;O1.(:: ‘L3t.’:( i. ;’k’ LC!IJ all~ Gt tk leffi.l~@L, }~:r)~”:l’~~i\il.~: : J :!,’: ~’Jr(l ~’ f: ‘..

tt}e lermina[~, 3rl(llrll!t? (j}rf,ntIOn rm:t 1 kc’!, T(; rfi.,:f~fdl((irf
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4 /3.9,3 wlr~tead te~~ln~l~. Switches sna~{ be tested in accordance wltn methoo 21? of MIL-STk202. The—.
to:loulng detalis and exceptlans shatl appi)’:

a. Test condition: A.

b. AppLIed force: 15 pwnds.

c. I.)lrectlonof force: In any

4 8.9.4 Integrated wire terminals
be tested as foltows:

a. App:icd fc.lrce:15 pobridb.

cirectlon (including the one most (lkely to cause failure).

Unless other~ise specified (see 3.1), Integrated wire terminals shatl

b. Duration: 5 seconds minimum.

c. Number of terminals to be tested: 2.

d. Direction of applied force:

(1) With the long dimension of the terminal contact vertica~, the speclflec? pu~t shall be applled
directly downward.

(2) Uith the tong dlmenslon of the terminal contact horlzontat, the speclfleo pull shalt be
applied directly downward.

e. A terminal shat( be tested only cnce in one direction.

4.8.~0 Strenqth of actuatinq means (see 3.15). With the switches mounted by their normal mounting means,
a static Load of 25 pounds shall be gradually applied to the pushbutton and maintained for a period of one
minute. The force resulting from application of the static load shall be In a d~rection to cause actuation
of the switch.

4.8.11 Strenqth of actuator (bushinq mounted switches, see 3.16). With the stiltchmounted by its norma(
means, a torque of 5 pound-inches in a plane perpendicular to bushing or actuator and about the centerline
of the actuator shall be applied to the actuator for a period of one minute.

4.8.12 Strenqth of mounting bushing (applicable to threaded mounted bushlnqs) (see 3.17). Switches shall
be mounted on a meta[ panel by their norma~ mounting means with the hardware spec]fled. A torque of 15
pound-inches shall be apptied-to the mounting nut for 5 seconds maximum. The switch body shat( be subjected
to a torque of 5 pound-inches for 5 seconds maximum with the nonturn device norma(ly mounted. Before
testing of the nonturn device, the mounting nut shalt be tightened with a maximum torque of 5 ounce-inches.

4.8.13 Lens orientation (sinqle lamp bushing mounted sw~tches) (see 3.18). With the pushbuttons
in an actuator which has met the requirements of 4.8.11, a torque of 5 pound-inches shall be applied
p~astic tens in a plane perpendicular to and about the centerline of the pushbutton for a period of
1 minute. After the test, the lens indexing mechanism shal! be examined for evidence of damage.

4.8.14 Therma( shock (see 3.19). Switches sha[[ be tested in accordance with method 107 of ttIL-S”
The following detalts shall apply:

a. Test condition: A.

b. Measurements before and after cycling: Not applicable.

~unted
to the

D-202

c. Examinations after test: Switches shalt be examined for mechanical and electrical damage and
ioosening of rivets or other ft=istenlngde~’ices.
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4.8.15 Vibrat~on (see 3.20). Sw}tches sha~l be tested in accordance u~th MIL-SID-2(12. Ihe foilowing—.
details and eAceptiOns sha;~ app~i:k

a.

b.

* c.

d.

e.

f.

Test condltlon:

(1) For vlt)ratlon grade 1 -

(2) For vlbfatlon grade 2 -

(3) For vibration grade 3 -

Tests and measurements prior

!lethod 201 (10-55 Hz).

!lethod 2044, test condition A (10--500 Hz).

Method 204, test condition B (10-2,000 !iz).

to vibration: Not applicable.

Mounting: Switches uith lamps shatl be rigidly mounted by their normal means on a rigid metal
pane 1. The mounting fixture shall be free from resonances over the test frequency range. Switches
that are designed to mate with connectors shall be tested using the complete connector assembly.
If switches incorporate an edge-lit panel mounting spacer, one-ha~f of the sample units shall be
mounted with the spacer in front of the panel. The remaining ha[f shall be mounted with the spacer
behind the panel or without the spacer, as applicable.

Electrical load condltlons: The electrical load shall consist of the monitor circuit only. In
addition, magnetical~y held units shal~ be tested ulth 80 percent rated IYCvoltage applled to
COILS.

Measurements during vibration: All open and closed contact clrcults sha[l be monitored for contact
chatter In accordance with method 310, test condition A, of MIL-STD-202. The Lamp circuits shall
be monitored by a sltnilar circuit capable of detecting dlscontlnultles of 10 milliseconds or
greater. Halt of the units shalL be tested ulth the actuating means ]n one Posltlon and the other
half of the units shall be tested with the actuating means in an aLternate position. Open circuits
may be connected in parallel and monitored for closing, and closed circuits may be connected in
series and monitored for opening. In the event of indication of contact instability, the test
shatl be modified by successive testing in the same plane to monitor contacts, switch by switch, to
determine If a switch is defective.

Test and measurements after vibration: Switches shall be examined for evidence of broken,
deformed, displaced or loose parts.

4.8.16 Shock (see 3.2?). Switches shall be tested as specified in 4.8.16.1, and in addition, when
speclfled (see 3.1), switches sha(l also be tested as specif~ed in 4.8.16.2. The fo~low?ng details and
exceptions shall apply to method 1 and method 11.

a. Electrical load conditions: The electrical load shall consist of the monitor circuit only.

b. Half of the units shall be tested with the actuating means in one position and the other half of
the units shatl be tested with the actuating means in an alternate position. Open circuits may be
connected In parallet and monitored for ctosing and c~osed circuits may be connected in series and
monitored for opening. In the event of indication of opening or closing of contacts greater than
that allowed, the test shall be modified by applylng successive identical blows in the saws plane
to monitor contacts, switch by switch, to determine if a switch is defective. Magnetically he[d
units shail be tested with 80 percent rated dc voltage applied to coils.

c. Measurements before the test: Not applicable.

* d. tlounting: Switches shall be mounted by their norrsal mounting means. lf switches incorporate an
edge-tit panel mounting spacer, one-half of the sample units shall be mounted with the spacer in
front of the panel. The remaining half shall be mounted with the spacer behind the panel or
without the spacer, as applicable.
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4.8.16.1 Method I. Switches shalt be tested ~n accordance with metnod 213 Of MIL-STO-202. The fOllOuiw.-—
deta~~s sha(l apply:

a. Test condition: 6 (75 G’s, half-sine).

b. Measurements durjng test: Suitch contact stability
with method 310, test condition A of tlIL-STD-202.

c. Measurement after test: Witches shalL be examined
parts.

shall be coptlnueusly monitored in accordance

for evidence of broken, deformed, or displaced

d. Plountlng: Sw~tches shall be mounted on a rlgld metal panei.

4.8.16.2 Method 11 (when specified). Switches shall be tested In accordance w~th method 207 of
rlIL-sTD-202. The foltowing details shall apply:

a. )leasurements during test: Unless otherwise specified (see 3.1), switch contact stability shall be
continuously monitored in accordance with method 310, test condition E of tlIL-STD-202.

b. Measurement after test: Switch shaLl be electrically and mechanically operable.

c. Mounting: The standard mounting fixture shown on figure 207-4A of method 207 of MIL-STD-202 shalL
be used.

4.8.17 Acceleration (when specified) (see 3.1 and 3.22). Sw~tches shall be tested in accordance with
method 212 of MIL-STD-202. The followlng details and exceptions shaLl apply:

a.

b.

c.

4.8,18

lest condition: A.

Acceleration force: 20 G.

The switches shall be monitored for opening of closed contacts and closing of open contacts w~th a
circuit such as a pilot Lamp. Half of the units shall be tested with the actuating means in one
position and the other half cf the units shall be tested with the actuating means in an a~ternate
position (see 3.1 and 6.2). Magnetically held units shall be tested with 80 percent rated dc
voltage applied to coils.

ttoisture resistance (see 3.23). Switches sha~L be tested In accordance with method 106 of
MIL-STD-202. The follo~ing details and exceptions shalL apply:

a.

b.

c.

d.

e.

f.

Mounting: By normal mounting means on a corrosion-resistant metaL panel (extending beyond the
switch) positioned 15 degrees from vertical. Half of the units shall be tested with the actuating
means in one position and the other half of the units shall be tested with the actuating means In
an alternate position.

Polarization: During steps 1 to 6 inclus~ve, a polarizing voltage of 100 V dc shalL be applied
between current carrying parts and the metal paneL. The negative po(arity sha\l be applied to the
metal panel. Steps 7a and 7b are not applicable.

Load vottage: Not applicable.

Final measurements: Uithln 5 minutes after conclusion cf the test and wh~le the switches are stll~
wet, insulation resistance shall be measured as specified in 4.8.23.

Examinations after test: Switches shall be ●xanlned for evidence of corrosion, breaking, cracking,
or spalling. Mounting hardware shall be removed at the end of the test.

Llstilled or deionized uater may be used for this test.
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L.5.19 Dielectric w~thstandlna voltaqe (see 3.24). Switches shaL~ be tested In accordance with 4.8.19.1
3:d, men apf!icah!e, :> ~cco”tia?c’zK;?? 4.E.?Q.2.

k

4.3.19.1 At atmospheric pressure. Switches shall be tested In accordance with method 301 of MIL-STD-202.
These tests shall be performed with the switch contacts in normal position, and shall then be repeated for
each other contact operating position. The fotLowing details shall q}Ply:

b. Duration of application: 1 minute for qualification and group B tests; 5 seconds for group A
t~sts.

c. Points of application:

(1) Between each terminal and exposed noncurrent carrying metal or grounded parts.

(2) Between adjacent terminaLs of mutually insulated circuits.

(3) Between all unconnected contact termlnats of the same pole. Ihls measurement 1s not
applicable after electrical endurance.

c?. Examination after test: Switches shall be examined for evidence of arcing, f~ashover, breakdown of
lnsu~ation, and damage.

4.8.19.2 At reduced barometric pressure. Switches rated for operation above 10,000 feet sha\l be tested
as specified in 4,8.19.1 and in accordance with method 105 of MIL-STD-202. TI
exceptions shall app~y:

a. Test voltage: Unless otherwise specified, 400 volts rms.

b. Test condition: Unless otherwise specified, C.

e fo(lowing detai(s and

fied in 4.8.20.1, 4.8.20.2, or* 4.8.20 Sea( (when applicable) (see 3.1). Switches shall be tested as spec
b 4.8.20.3. If switches incorporate an edge-tit panel mounting spacer, one-half of the sample units shall be

mounted with the spacer in front of the panel. The remaining half shall be mounted with the spacer behind
the pane( or without the spacer, as applicable. Following the test, switches shat~ be examined for water
leakage and subjected to the dielectric withstanding voltage test.

4.8.20.1 Splashpro@f (appllcab{e to enclosure desiqn 4) (see 3.25). With the switch mounted by Its
norma~ means, the switch shail be subjected to the splashproof test of MIL-STD-108.

4.8.20.2 Watertlqht (applicable to enclosure desiqn 3) (see 3.25). Sultches shall be properly mounted
uith the specified mounting hardware in the bottom of an open container. The suitches shail be subjected to
the watertight test of MIL-STD-108. While submerged, the switches shalt be manually operated for three
complete cycles of operation.

* 4.8.20.3 Dripproof test (applicable to enclosure design 2) (see 3.25). Ulth the switch mounted by its
normal means, the switch shall be sub]ected to the dripproof test of t!lL-STD-108, 15 degrees method, with a
5 galion quantity of water flowing over the specimen for a period of 5 minutes duration. The water sha[l be
d~rected u~thln 12 Inches above the test specimen.

4.8.21 14arkir~qvisib~llty (see 3.26). Switches shall be examined for ieglb~lity of required marking.

4.8.22 Salt spray (corrosion) (see 3.27). Switches shalt be tested in accordance with method 101 of
tllL-STD-20~ith associated mounting and terminal hardware assembled. The fo[towing detai~s and exceptions
shall app(y:

a Test conc!i?ion: A.

!3. Post tes:. Switches shall be examined for e~’ldsnce of karplna, cracklna, excessive corrosion. or
~j>p,a::~:T”’tr

-,,.
~-l
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a. Test cond~tlorr: B.

b. Points 01 measurement:

(1) Between each, terrrlnal and exposed noncurrent :drr)’ing JTW:3, c~f’g~c)u’)clt”,lpart ;

(2) Between adjacent terminals of mutualiy insuLated circuits.

(3) Between atl unconnected contact terrrrlnalso? tilesame FW(e

These tests sha~l be performed with the switch In norrna[ position, and shal~ then be repeated for other
operating positions.

4.8.24 Short circuit (see 3.29 and 3.1). Switches shal( be tested as specif}ed In 4.8.24.1, method 1, or
when specified (see 3.1), switches shalt be tested as spec~fied In 4.8 24.2, method 11.

4.8.24.1 ffethod I. The switch shall be inserted in a circuit calibrated to supplv current equal to 60
times the rated resistive toad at the lowest rated dc voltage specified (see 3.1). The switch shal~ be
connected in series to a therrna[-type circuit breaker or a fuse In accordance uith figure 5. A circuit

breaker shall be used for switches having a rated res~st~ve load of 10 amperes or greater, and a fIJse for
switches having a rated resistive load Less than 10 amperes. The wire shail be of a s~ze for slng[e use lr
free air as specified in tab~e XV as determin~ by the rated resistive load of the switch (see 3.1). If the
rated load of the switch does not coincide with a wire size, the next larger wire size sha(l be used. The
terminals shall be In accordance with HIL-T-7928. The circu~t breaker shal( be In accordance with
MIL-C-S809 and cable and fuses shall be In accordance with MIL-F-15160 and tabLe XV. It the rated load of
the switch does.not coincide with a circuit breaker or fuse current rating, the next larger breaker or fuse
shall be employed. Calibration shall be made with a substitute circuit breaker (or equivalent fuse), less
the test switch and with the switch leads in the circuit. With both the switch under test and the circuit
breaker in a closed position as shown on figure 5, the circuit shall be closed manually by switch S1. A
minimum of 2 minutes shall elapse between the successive closlngs of the sultch. The test shatl be
conducted five times. For double-thrw switches, ha(f the switches shall be tested in one position, and the
remaining haif shall be tested in the other position.

OSCILLOSCOPE

F CIRCUIT BREAKER
OR FUSE

POWER I I
SOURCE

l_c~

SWITCH
UNDER
TEST

F!G’JPE ‘, (IrCIJI* oJ3c!r3rnfo- shc,rt Clrcu:? :5s’.-——.—-- ------- --.-—-— —--------—.----.-——.

~()
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TABLE XV, Short clrcult and electrical endurance w~re s~ze,

and circuit breaker or fuse designations.
-—-— .—
i I j -

i Resist’l@ rating at lowest ~ Wire size \ Clrcu~t breaker or fuse I

I i 1 1
i I

Less than 10 I AN-20 I MIL-F-15160/2, characteristics I
I

i I A rating, as applicable I
1 10 AN-18 ~ tlSi52U-10

15 I AN-18 I tIS25244-J5 i
18 I AN-16 I m25244-2cl I
20 I AN-16 I tIS25244-20 I

I 25 AN-14 I MS25244-25 I
3C At+-14 I ttS25244-30 I

I 40 AN-12 j Ms25244-50 I

4.8.24.2 Method 11. Method 11 is slmllar to method I except as follows:
The ca[lbrated circuit shalL be ctosed by the sultch under test, and after the c?rcuit breaker or fuse
interrupts the circu~t, the test switch shall be manual(y opened. This procedure shall be repeated 10
times. After each closure, the test switch sha([ be returned to the “off” position, and the switch contacts
shaLL be checked for proper opening by any suitable continuity test method. The circuit breaker shal~ be
reset or the fuse replaced after each closure. The switch contacts under test must open after each c(osure
operation, and there shall be no mechanica( failure or damage to the switch case.

4.8.25 Explosion (see 3.30). Switches shall be tested in accordance with MIL-STD-202, method 109. The
fol~owing detail shalL apply:

a. ELectr~cal toad: Switches shall be operated at their rated inductive current and at their maximum
rated dc voltage.

* b. The switches, lnc(uding the Lamp circuits, shall be checked for electrical and mechanical operation
at the conclusion of the test.

4.8.26 Sand and dust (when specifid) (see 3.7 and 3.31). Switches shall be tested in accordance with
method 110 of ffIL-STD-202. The following detai~s app(y:

a. The second 6-hour test at 63°C (lf45°F
in step 2.

b. During exposure to sand and dust, the
60 *5 cycles per minute for 2,500 cyc

shall be performed immediately after reaching stabilization

switches shall be mechanical~y operated at a frequency of
es.

c. Post test examinat~on: Switches shall be examined for operating characteristics and circuit
continuity.

4.8.27 Overload cycling (see 3.32). Each suitch to he tested for electrical endurance shall first be
tested for overioad cycling at room ambient conditions, using the same voltage, electrical frequency, and
the same pairs of contacts that uiLl subsequently be used for the electrical endurance test. The suitches
sha(L ctose and open the over~oad current of a resistive circuit equal to 150 percent of the resistive load
rating at the particular voltage and electrical frequency. The cyc[lng rate shal~ be five to six cycles of
operation (see 6.4.12) per minute. Fifty cycies of operation shall be performed. The duty cycle shall be
approximately 50 percent on, 50 percent off.

.4 .

.1 1

Downloaded from http://www.everyspec.com



4.8,28 Electrical endurance (see 3.33). Sw~tches small make ano breaK tne spec-{fled e~eccrlcai Loac fo:
25,0W cyc~es of operation (see 6.4.12) untess otrter~~se spec>lled isee ~.i).

4.8.28.1 Condit~ons.

t,. S#~tches shal{ be continuously mon]tored and reccrded to determ]ne whett’er an) contact has fal[ed
to open or close its individual circuit In the proper sequence. The moc:torlng c’rcuit shall not
shunt Inductive components of lnductii’e toads or sul~:h contacts.

L. Temperature rise shaii be measured (see 4.8.28.3!.

d. The duty cycle shall be approximately 50 percent on and 50 percent off for resistive, inductive,
and motor loads. The duty cycle shall be approximately 30 percent on and 70 percent off for lamp
toads.

e. The cycling rate shall be 10 to 12 cycles per minute,

* f. When applicable, ha[f of the switches shall be normal[y open types and the other ha!f shaLl be
normally closed types. for double throw swltche~, one-haif of tne sultches sha(l be tested with
the load circuit connected to one throw, and tne remalnlng half of the switches shalL be tested
ulth the Load circuit connected to the other tnrow.

9. in any of the specified load tests, each conductor shall be of an applicab~e s~ze for single use Tn
free alr as listed In table XV, If the sw~tch ratlrrgunder test does not co~nclde ulth a wire
size, the next Larger diameter wire sha~l De used.

h. One side of the power supply, one side of the test load, the switch mounting plate, metal case (If
applicable) , and theactuating member, if metal, sha[[ be connected to a common ground.

* i. ALL lamps (or LEO’s when specified, see 3.1) shall be continuously energizea at their maximum rated
voltage during cyctlng. MS3338-6839 or tlS25237-327 lamps (or Industry equivalent) or industry lamp
number 86 shall be used, as applicable.

j Temperature conditions during electrical endurance load cycllng are as specified in table XVI.
A(titude electrical tests shall be conducted at room temperature conditions only. Switches which
are tested to reslst~ve, inductive, and lamp loads sha[l be subjected to the mlnlmum number o<
operating cycles at maximum temperature as specif~ed (see 3.1). Switches which are tested to motor
loads shalt be subjected to the minimum number of operating cycies at room amb~ent conditions.

* k. The dc power source sha~l provide the rated or inrush current on resistive loads within 300
microseconds after closing the circuit with a bounce(ess contact device. Oscillograms sha[l be
provided with the test report documenting this characteristic.

* 1. Electrical tolerances are as foltows:

VoLtage: 2S percent for dc

*7 percent for ac

Frequency: t5 percent

Current: *S percent.
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Temperature conditions durlnq e[ectrlcal endurance
ioad cycles.

TABLE XVI. —

I
—----lI

{
I

_ Irductlue !
~e~istli~- ~amp f’19tf-)” —1

4
I

I ! 4 I l; I

I I AC Oc i AC !DC

1 1 AC DC I AC DC
I

4.8.28.2 Loads. voltage, current, fr~uencyr a~titude, and operating cycles shal( be as specified (see
_—

3.1). The loads are as follows:

a, Resistive load, dc. .

* b. lnductlve load, dc: Inductive dc loads shali use ~nductors In accordance with tllL-I-81~3.

ControL~in9 a tungsten tamp which provides the rated, steady state Lamp current.
c. Lamp l-d, dc:

The circuit shall be arranged so as
to provide a minimum of IS seconds cooling time prece’ding each

time a lamp is energizd. Only tungsten Lamps having a nominal uattage not to exceed 50 watts, at

the voltage specifid, sha~l be used to make up the load.

The duration of the inrush current shall ~ ~t Less than
.05 second. Only

Motor load, dc:
resistive com~nents shall be used.

Switches shall make SIX tlrftesthe rated Load and break thed

e.

f.

9-

h.

rated load.

Resistive load, ac.

Inductive load, ac: Inductive ac
element connectd in series, The

0.7 *0.05 laggitvl power factor at

. .
Load test circuits sha~l consist of inductive and reslstlve

load

circuit parameters shall be rated Inductive \oad current at
115 volts.

Simi~ar to (c) above, except that the rat~ aC Voitage ‘haL( be ‘Seal:
Only

Lamp load, ac:
tungsten (amps having a nomina( wattage not to exceed 200 watts,

at the vo(tage specified, shall be

used to make up the load.

The duration of the inrush shall be not less
than .05 second. Only resistive

Motor Load, ac:
components shall be used. Switches shall make six times the rated \oad and break the rated load.
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4.8.28.3 Temperature rise measurement. l~e suitches tested $or ~!.~<tric=j( endurance at the ra~ed
r.?$lst~’,~ecurrent, sn~i I & ~~c~~d Jw413”-!I, tl~ereqfter 4:>- *e77~~?T’:r= r~sv Th’ t!,,t---.,. ‘c~m:r3!
temperature sha~[ be nwas.urea using a sultanle thermocouple {.28-32 AUG), while the GulTcn IS cont7nuolJsii’

carrying Its maximum resistive Load. The test shall be performed with the switch In still alr which has a
temperature of 25°C t5°C. The temperature measuring thermocouple shal( be attached to the terminals which

were carrying current during the o~erioad and encturance tests. If wire leads are proviaed, the measurement
shal( be maae on the copper conductor at the Point of the entrance of the leads to the su~tch. If wire
leads are not prov~ded, the connections to the switch sha~l be made with not !ess than 1 foot Length copper
wire Cf the Size USM durlrq the encurance test and the measurement shall be made on the termina( at a Point
adjacent to the insulating medium. The test current shall be passed through the sw~tch w~thout
interruption. The terminal temperature shall be recorded at not (ess than 5 minute intervals, until the
temperature has stabilized or until a minimum period of 2 hours has elapsed. TFe temperature shalt be
considered stable when three successive readings taken at 5 minute Intervals indicate no change in
temperature. The ambient temperature sha(~ be measured during the same period at a point sufficiently far
from any heat source (~ncLudlng the test switch) to obtain a representative temperature value for the air
reaching the switch by convection. The temperature rise shall then be calculated by subtracting the lowest
recorded ambient temperature from the highest recorded switch terminal temperature.

4.8.29 flechanlca~ endurance (see 3.34). UnLess otherulse specified (see 3.1), switches shall be tested
as follows:

* a, The switches shall be subjected to 5,0(30 cycles of operation (see 6.4.12) at -SS”C t2°C, 10,000
cycles of operation at 85’C *2C’C, and 35,000 cyc(es of operation at room temperature. The cyc~lng
rate shall not exceea 100 cyc~es of operation oer minute and shalt not be less than 10 cycles of
operation per minute. Eacn cycle of operation shall be the movement of the actuating means through
the entire range of its travel (from free posltlon to fu(~ overtravel position and return to the
fully released posit~on) causing the switch contacts to change from one posltlon tc another arid

then return to their orlglnal posltlon. Atl s~ltches except those with push-puil operation shaLi
be returned from their depressed position solely by the internal mechanism of the switch. Switches
shaLL be continuous~y monitored to determine whether any contact has failed to open or ctose Its
individual circuit in proper sequence. Lamps shall not be energized.

b. After tests are conducted as specified in 4.8.29a, a lamp retention test plug in accordance with
figure 2 shail be inserted (to comp~ete engagement) and withdrawn five times. The test plug shall
then be instal(ed and the lens held so that the base on the test plug points directly downward.

c. After tests are conducted as specified in 4.8.29b, a modular suitch assemb(y, as applicable, shall
be completely engaged and removed from the modular indicator llght assembly a mlnlmum of 10 times.
The lens lampholder assembly sha~l be completely removed, relamped and insta(led a minimum of 100

times. After the tests, the switch shalt be examined for any physical damage, that is stlcklng of
switch actuator, loose latching of lens assembly or broken, deformed clips or springs.

4.8.30 Intermediate current (when specified) (see 3.1 and 3.35). One throw of each pole of the switches
under test shall be connected into a circuit having a 27 + 3, -O volt dc source and a load consisting of the
coil of relay M5757/10-033 of HIL-R-5757/10, or equivalent. Suitch performance during the test shall be
continuously monitored by a device wh~ch indicates failure of the relay to close and oDen during each cyc~e
of operation. Unless otherwise specified (see 3.1), the number of operations shall be 50,000 cycles. The

suitch shal~ be cycled by a mechanical actuating device. During each cycte of operation, the actuating
member of the switch shall be moved once to each extreme of its travel. Double-throw switches shall be
tested with half of the sample lot contro~~ing the load with the normally open contacts and half controlling
the load with the normally closed contacts. Each multipole sultch shalt be connected with all normally open
circuits loaded simultaneously or all normatly closed circuits loaded simu(taneousl). The frequency of
actuation shall be compatible ulth the time response characteristics of the relay monitoring device. Prior
to testing, ●ach switch shalt be subjected to a 24-hour minimum conditioning in air at the maximum rated
temperature. The test shal( then be performed at the following operating temperatures:

a. 25 percent of the test :Yc!es at the mlrlmum temperature speclfiec!.
t) 5C percent 04 the lest ‘.r.e: at rcofr amblert temp~rr4Tur-
C. 25 percent of the cycles at the maximum temperature cpeclf~ed.

3L
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a.

b

c.

* 4.8.32
withEIA

a.

c.

Contact load: Each set of normally open and normalLy
individual Loads.

Witches Sna[! be tested as srerl+lec[ Ir

closed contacts shall be connected to

Operate cycl.es- 50,[y3p at a rate not to exc~e~ 60 cyc~es per min~te with “OYi”ar~d “O~J” t~mes

apprGxlmatety equaL.

Operating temperatures:

(1) 25 percent of the test cycles at the minimum temperature specified.

... pc;cent :f t!i~test ~~~ies ~i :WW ambier~t teapetature.Q} -r

(3) 50 percent of the cycles at the maximum temperature specified.

Loqic leve~ circuit (when specified, see 3.1) (see 3.37). Switches shaLL be tested in accordance
RS-448, method 17 as follows:

Contact Load: Each switch contact shall make, carry, and break a resistive load of 10 *’I MA at an
open circuit vo~tage of 5.0 *0.5 V dc. Both normaLly open and normally clcsed contacts shalL be
1oaded. Contacts shall be connected to individua~ loads.

Cycles of operation: UnLess otherwise specified (see 3.’?), the number of operations shall be
50,000 cycles. The actuation rate shall be 120 cycLes per minute maximum. Unless otherwise
specified (see 3.1), each stroke of the actuating means shaL\ Include the fulL range of travel from
free position to ful[ overtravel position and return to the ful~y released position. The actuation
force applied to the switch actuator sha~l not exceed the force required to reach the extreme
position of travel un~ess so authorized by the manufacturer.

Monitoring: During each closure of the contact, the vo~tage drop across the switch term?nals shalL
be monitored for a duration of no less than 50 percent of each contact static closure. The switch
contacts need not be monitored until qO milliseconds after the initial contact c~osure to exclude
any contact bounce. During each opening of the contacts, the voltage drop across the switch
termlnaLs shall be monitored for a duration of no less than 50 percent of each contact opening.
The monitoring device shall either record the number of contact closures at which sticks or misses

occur, or discontinue the test when sticks or misses occur.

4.8.33 EMI/RFI shleLdlng (when applicable) (see 3.38). Switches uhlch are equipped with EMI/RFI
shielding shal( be tested as specified in 4.8.33.1, or when specified (see 3.1), switches sha~l be tested as
specified in 4,8.33.2.

4.8.33.1 Positive qroundinq. Resistance between the mounting bushing or beze~ and the EtlI/RFI shield
shall be
appLy:

a.

b.

c.

d.

measured in accordance with metki 307 of tlIL-STD-202. The foLtowing details and exceptions sha(l

Meth@d of connection: 8etween a Wltable exterior point on the mounting surface and
(lens may be drilled for access to screen).

Test current: 100 *IO milliamperes.

Open circuit test voltage: 6 *I V dc.

Number of measurements per activation: One in free position and one in fu(l plunger
position. lhere shaLl be no exterior force applied to plunger during measurement of
free position.

the screen

overtravel
resistance in
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efi7clemcy4 .6.33.2 Shlelci~nq _ (when sv -c:fled, see 3.1). Switches ~ha([ he tested u?l[:zlnq a test setuo. .——.
(or equivdient) as shown on tlgure 6. Measurements sha~l be made as foLl@#s:

a. With the door open and the antennas in the “~nltla~ setuP” po~~~l~)n, estabilsh a test level ove~
the 20(3H}{zto 1 ~kiz range such that the received slg~l Level 13 at ieast as many a~ above the
amblerl~ [eve[ a: ?haf C+ tbe Shle(cid enc[osurc attenudtlcm.

c. Move the antennas to the final test positions, cLose the door and with ah RF-tight b(ank panei
between tne antennas, measure the integrity of the enciosure by setting the signal generator to
same ctitput end recorc! the rccelved signal Leuei for eacn frequency US- In step b. The shielded

enclosure attenuation is then calculated using the following equation:

RF

the

g
Attenuation (dB) = 20 log ~2

Where El IS the receiver reading in step b and E2 is the receiver reading in step c

d Mount the test suItct” In the blank panel with the rear of the sultch outside of the shielded

enclosure (toward the signal generator antenna). The switch shall be mounted a< lt uou~d be for

normal installation us~ng the mounting hardware supplled or recommended. Repeat the measurements

of step c above and calculate the shielding attenuation of the sultch using the new receiver
readings.

SHIELDED
ENCLOSURE

-i
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F
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I
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I
----- ---- ---- -- !!!!EHZEI: (IF NEEDED) I

fi2TE. Test pane~ shatl be Located !n the chamber wall at least ‘1meter from any
corner and at least 1 meter from tloor and ceillng.
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4.8.34 Illuminated colors (see 3.39). The chromaticlty shall be determin~ by spectrographic or visual
means, as sDecified be(w. Unless otherwise specified (see 3.1), Lamps used fcr chrom8Ticitv testi~ she{!

\@tie o tiil~rateo mean spnerlca~ candte power of .34 1.02 for T-1-3/4 lamps and .15 *.02 for T-1 lamps.

a.

b,

c.

4.8.35
taken in
readings

Method I: Spectrophotometer - flat slab: Chromaticity sha~l be determined us~ng a

spectrophotometer, fLat slab material of the same density and thickness of the shaped filter, and
necessary calibration filters.

Method11: Saectroradlometric - Chrcmatl:lty shall be determined using a spectroradlometer, a
comp~ete illuminated push button assembly, calibrated lamps of specified co(or temperature, and
necessary calibration filters.

Method 111: Visual comparator - Chromaticity shall be determ~nd by a color comparator, necessary
high and Lob !imit plastic or gLass fiLters of known chromatlclty, and ca~lbrat~ llght sources of
specific co~or temperature.

Luminance (see 3.40). Unless otherwise specified (see 3.1), all luminance measurements shall be
completely dark surroundings. A[l readings shalt be point readings and averaged. Luminance
shall be taken by a calibrated photoelectric photometer. Luminance may be taken ulthout the Lqend

a significant part of the illumination system. Unless otherwise
nance testing shalL have a calibrated mean spherical cand~epower of
for T-1 lamps. For points of measurements, see figure i’.

instal~ed if the Legend material is not
specified (see 3.1), lamps used for lure”
.34 *.02 for T-1 3/4 lamps and .1S *.02

* 4.8.36 Sunllqht readability (when specified) (see3.1 and 3.411. A {ight source of 3,000° to 5,000°
Kel’/in coLor temperature shalt be directed at an angte of eI= 15° *2° to the normal of a diffuse
reflectance standard (pressed barium sutphate or PTFE powder (Polytetraf tuorethytene resin), see figure 8).
The size of the tight source shatl be Limited so that 6 < 20°. A photometer shall. be positioned at an angle

of C2 = 15° *2” to the normaL of the reflectance standard. The liaht source shalt be adjusted to produce
10,000 foot candLes illumination on the reflectance standard as measured by the photometer. The reflectance
standard shalt then be removed and replaced by the viewing surfaces of the disp(ay to be tested. Using this
test configuration, the luminance of the legend, both illuminated and noniLLuminated, ptus that of the
adjacent b~ckground areas shall be measured: Three
(see figure 7). From these readings, the fotlowing

The ON/BACKGROUND

luminance readings per
contrast ratios can be

B2- BI
contrast CL= —

B1

legend character shalt be taken
calculated for each character:

ET- BI
The OFF/BACKGROUND contrast CUL= ~

B1 = Average background luminance
B2 = Average character luminance, lighted
B3 = Average character luminance, untighted

The test shalL be repeated with q and 02= 30° t2°. Normal prduction units shall be tested. The sample
units shall have two lines of characters which utilize at Least three-fourths of the maximum legend area.
The contrast readings for the characters with the highest and lowest average contrast on each unit shall be
reported.

37
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FIGURE 8. Specular reflectance test for sunliqht readability.

* 4.8.37 Niqht vision imaqinq system (NVIS) compa tibi(ity (see 3.42) (when specified, see 3.1). The test
procedure for ~asuring luminance, chrostaticity and spectral radiance shall be in accordance with
HIL-L-85762 for illuminated controls (for NVIS green A and B), caution signals (for NVIS yetlou), and
warning signats (for NVIS red).

4.8.38 Stray liqhts (when specified) (see 3.1 and 3.43). Mm switches are tested for stray lights, a
photometric measurement shall be made on stray light areas as determined fros visual inspection. To
determine stray light emitted at acute angles to the display face, a flat-white neutrally reflecting surface
of 85 *S percent reflecting shall be placed perpendicular to the front face and parallel to the top edge
(horizontally) at a distance of 1 inch from the switch. A minimum of five (above display, upper third,
center of display, lower third, and below disp~ay) sets of brightness-readings shall be made. The
brightness readings shall be made perpendicular to the reflecting surface at a distance of one Inch in front

of the display (or at any point on the reflecting surface that appears to be reflecting stray light from the
display). The reflecting surface shall then be positioned paraltel to a side edge and a: Least five more
sets of readings shalt be made in the same manner as the above. All readings shall fa(l within the Limits
specified in 3.43.

4.8.39 Field of view (see 3.44). The switches shall be mounted in a yertical gmsition with the
character(s) displayed on the screen. Unless otherwise specified (see 3.1), the screen shalt be viewed fr~
a distance of 3 feet, at al( angles up to 40° to a line perpendicular to the viewing surface.

5. PACKAGING

>.1 facka~nq requirements The requirements for packaq?ng shai! be In ac’crdtir~:c .I-! ‘1 .-C-2f~:~A.— —.——

L
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6. NOTES

(This section conta~ns information of a general or explanatory nature thdt rn~, be ne(pful, but 1s not

mandatory. )

6.1 intended use. The stiitches covered by this speclf~catiorl are Intended fo- use as panet displays and
swltchlng devices ?n alternat~ng and direct current appLlcatlons. tlu~tlpo(e switches are not to be used on
polyphase circuits exceeding 115 volts line to Line.

6.2 Acquisition requirements.

6.2 1 Cateqory I switches (items co’Jered by specificaticm sheets and ic!entlfled by rmi!ltary FIN, ~~~

3L2-J~. The acquisition document should specify the foLLowlng:

a. Title, number and date of this speclflcatlon.

b. Title, number and date of the applicable specification sheet and the PIN.

c. Issue of DODISS to be cited in the so~icitation, and If required, the specltlc issue of individual
documents referenced (see 2.1).

6.2.2 CaTegory II switches (qualifled switches with modlflcatlon, see 3.2.2). The acquisition document

sktould specify the followlng:

a. Tit[e, number, and date of this specification.

b. Title, number, and date of appl~cabLe speclflcatlon sheet.

c. Issue of DODISS to be cited in the solicitation, and if required, the spec’

documents referenced (see 2.1).

d. Switch is category 11.

e. Military PIN of qualified switch.

f. Manufacturer’s PIN of modified switch (see 3.43.l(b)).

fic issue of ~ndividua

x !I. Details of the variations from the spec~flcat~on sheet. A copj of the drau~ng furnished, including

the description of the variations from the specification sheet, should be sent to the agent
activity specified at the bottom of page 1 of this document.

* h. inspection requirements (in addition to group A) - To verify suitability of variations from
category I switches. Available manufacturing test data showing compliance may be substituted as
meeting these requirements at the option of the contracting activity.

(1) Tests to be performed (if any).

(2) The laboratory at which inspection 1s to be performed.

(3) Samples and submission of data, If other than that speclfled.

* 6.3 Qua~ification. Ulth respect to products requir~ng qualiflcatlon, awards will be made only for such
products as have, prior to the time set for opening of bids, been tested and approved for inclusion in the
explicable qualified products list whether or not such products have actually been so listed by that date.
The attention of the contractors is cal~ed to this requirement, and manufacturers are urged to arrange to
have the products that they propose to offer to the federa~ Government tested for qualification In order
that they may be e(igible to be awarded contracts or orders for the products covered by this specification.

The activity respcmsib(e for the qualif~ed product~ 11ST 1s the SDaCe and Navai Warfare Systems Command

(SF’AWAR 003-114), Uashlngton, DC 20363-5100. lnform~tlon pertalnlnq TO quallflcatlon of products shou(d be

obtained from the Defense Electronic Supp\y ~elter (DESC), PTT!I: DFCC-EOP, Dayton, Ch10 L5~LL-50m, A9ent
fc” Adnln>strat?on of the Oua!lf?ed Product:. .::.t. 2pr!Icat ’c’I fcr- q~a!;f’.a’lm test:st-.ou~dbe made In
accordance with “provl~lols Governing (jua(lf~;3tl@n” (see 6 3.1)
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6.4 Definltlons.

641 !jb)ltch assemt)~. Sw~tch assemhtv IS one or more s~lr~hes that are Permanently fixed to a brac~et— —..—.
ha<lng a common actuating means, that is, Lever, rocker, button, or ptunge-.

+5.4.7.1 Manual switch assemb~y. A manual switch assemb(y 1s one or more switches adapted to or intended
fcr hand operation, I.e., to be depressed or operated manually and subject to operator variations.

6-4.2 Actuator. The s~itch actuator IS the mechanism Gf the s~itcti or housing which, uhen moved as
Intended, will operate the contacts.

6.4.3 Actuator free POsition. Actuator free position is the initial actuator position when there is no
external force (other than gravity) applied on the actuator.

6.4.4 Contact separation. The contact separation distance of a sw~tch is the minimum open gap distance
between the stationary and movable contacts or llve parts connected thereto, with mmlng contact member in
the open position.

6.4.5 Actuating force or torque. Actuating force or torque 1s the force or torque app~ied to the
actuator to operate the contacts.

4.4.6 Re\easing force or torque. The releaslng force or torque 1s the value to which the force or torque
or the actuator must be reduced to permit the contacts to return to the unoperated posltlon after operation.

6.4.7 Overtravel force or torque. Overtrave~ force or torque ;s.the force or torque applied to actuat~ng
mechanism to move the actuator to the overtravel (lmlt position.

6.4.8 Contact bounce time. The contact bounce time is the tota~ time between the initial contact and the
cessarlon of contact opening due to transfer mechanism disturbance. D~namic contact voltages due to
resistance fluctuations or “white noise”

-- shall not be included in contact bounce time.

6.4.9 Enc(osure. An encLosure is an auxiliary housing providing protection and means for mounting and
actuating of the basic switch.

6.4.10 Leqend. The lnscrlbed message (Lords, numbers, symbols, etc.) on the face of the switch wh-lch
conveys switch function to or signa~s the operator.

6.4.11 Sunliqht readable. A switch with a legend which lS visible under direct sunlight cortdltions when
illuminated and hidden when not illuminated.

6.4.12 Cvcleof operation, A cycle of operation is the movement of the actuating means through the
entire range of its travel, caus~ng the switch contacts to change from one position to another position and
then return to their original position. Each stroke of the actuating means includes a ful( range of travel
from free position to full overtravel position and return to the fully released position.

6.4.13 Intermetallic contact. The finishing of metallic areas to be placed in intimate contact by
assembly presents a special problem, since ~ntermetallic contact of dissimilar meta~s results in
electrolytic coupLes which promote corrosion through galvanic action. To provide the required corrosion
protection, ~ntermeta((ic couples are restrlctecf to those permitted by fflL-STD-889.

* ~ 4.’f4 GoL~ Crjntacts. Contacts in which the mating surfaces are gold or go~d al~oy throughout the rated
~lfe of the switch. (In some instances, gold platlng may be used for shelf llfe or multi-rating capability
and 1s fully expected to be destroyed during llfe.)

* <.4.75 Sllher cont~. Contacts in which the mat~ng surfaces are silver cr si(vc” al!oy throug?oct the
rated !-fe C+ the sw~tch
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use or operation of the switch.

* 6.4.18 Iiiqht Visior lmaqing System !!4’;15;. A system Aich. u~es
image l~tenslfler tube: to PeOdUCe an

f8n~a~c~d image O+ ~ Scenb i~ tight conditions ton (OU for norms! nav7rjat70n and pilotage.

4< Human enqlneerlnq. Governrnerlt conzracts :orlTm!) speclf~ ttlat ~1’-ltar: s~a’y~r~
-..

scnxnwts be used

and that MIL-sTD-1472, Human Engineering Design
Criteria For Military Systems, Equipment and Faclllties,

appiies. Due to performance and environmental requirements, or other factors,
military specification

switches frequently do not meet the requirements of MIL-sTD-1472.
To orovlde the desired Operability, lt iS

LuggeStd tnat equl~ant designers
~e~ect Crw ml~llar) speclfi~at~~n stillcrws wnlc;) c,dri rrt:b7- LLGbei) Wlfbill

y:: eTn *:77

tc I!de hxan ;zle~facc rcquire~c~?r 24 . . . . . . .,
.+Ls.,* “1:,?~-if-~ *~ ~e[.~~.!;+;,

* 6.6 Subject term (key word) Listinq.

Controls
F\uorosi(+cone

Legend
Light, indicator

twIs
Potytetraf luorethylene

* 6.7 Part or ldentifylnq Number (PIN). See 1.3.

6.8 Chanqes from Drevious issue. The margins of this specification are marked w~th an asterisk to

lndlcatt’ where changes (acidltlons, modlflcatlons, corrections,
de(etlons) from the preblous issue were made.

This was done as a convenience only anc the Government
~s~umes no Llabl~lty whatsoever fOr anY lnaccurac]es

in these notations. Bidders and contractor are cautioned to eva(uate the requirements of this document

based on the ●ntire content irrespective of the marginal notations and
relationship to the last previous

issue.

COF4CLUDING !lATERIAL

Custodians:
Army - ER
Navy - EC
Air Force - 85

Review actlvltles:

Army - AV, flI
Navy - OS, AS

Air Force - 99
DLA - ES

Preparing actlvltv:

Wvy - Ec

Agent:

DLA - ES

(Project 5930-1431)

User activities:
Army - AR

Navy - nc, SH
Air Force - 19
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

lNSTRUCllONS

~r. The preparing activity must complete ~loc~s 1, 2, 3, and 8 In block 1, both the document number and revision
letter shouM be given.

The Submitter of this form must complete blocks 4, 5,6, and 7.- --

3. The ~repari~g activity must provide a reply within 30 days from receipt of the form.

NOTE: This form may not be used to request copies of documents, nor to request waivers, or clarification

requirements on current contracts. Commefits submttted on this form do not constitute or imply authorization
waive any portion of the referenced document(s) or to amend contractual requirements.

of
to

5. REASON FOR RECOMMENDATION

1 1 4

DD Form 1426, OCT 89 l%evtous edmom we obsolete
‘~b:’>’l
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