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MILITARY SPECIFICATION
SWITCHES, PUSH BUTTON, ILLUMINATED,
GENERAL SPECIFICATION FOR

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

1. SCOPE

1.1 Scope. This specification covers the general 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 “switches" shall include the associated modutar subassemblies, including switches,
indicator lights, actuators, lenses, color filters, panet seals, barriers, and so forth.

1.2 Ctiassification.

1.2.1 Enclosure design. The enclosure design is 1dentified by a single digit in accordance with table I.

TABLE I. Enclosure design.

l | i
| Symbol ] seal |
! 1 l
! 1 | Unseated |
! 2 | bripproof 1/ |
| 3 | vatertight 1/ |
| 4 | spltashproof 1/ ]
I | i
x 1/ 1n accordance with MIL-STD-108.

.2.2 Temperature characteristic. The temperature characteristic is identified by a single digit,
indicating the temperature range of the switch in accordance with table II.

TABLE 11. Temperature characteristic
] 1 _ i
i Symbot { Operating Temperature range |
! ! |
| l | 3
| | Minimum | __Maximum |
i | | l
| 1 | -55°¢ | +85°C I
[ ] l |

; ]
| Beneficial comments (recommendations, additions, deletions) and any pertinent
t

eh i b —ddoo oo PREDY

data which may be of use in improving this document should be addressed 1o:

* ! Defense Electronics Supply Center, ATTN: DESC-EMM, Dayton, OH 45444-5283 by
. using the self-addressed Siendaroization Document Improverent Proposat
(20 form 1420) app2aring at the end of this documaent or by tletter. :
[ - j
AMSC H/A FSC 5930

DISTRIBUTION STATEMENT A. Approved for public release; distribution is untimited.




Downloaded from http://www.everyspec.com

MIL-S-22885¢€

1.2.3 yibratien gqraoe. Ine vipration graoe is identified vy a songle i3It 10 acctorscante witn tab.e Il

TABLE 111. Vibration grade.

| '

! Symbol | Frequency | Acceleration Level |
: ! range |
i I ! !
[ I 10-55 Hz2 © 0.06 inch total excursion, method 201 of MIL-STD-202 |
2 i 10-500 Hz | 10 g peak, test condition A, method 204 of MIL~STD-20Z |

3 | 10-2,00U Hz . 15 g peak, test condition B, method 204 of MIL-310-202 |

1 !

1.2.4 Operation. The operation of the switch is identified by a single letter in accordance with table
1v.

TABLE 1V. Operation.

Operation Symbol i
i i
] | |
! Momentary action : A i
| Alternate action | B
I Push pull i C
| Magnetically held | o
| Position indicating, alternate action | 13
| Position indicating, megnetically held | F
| Sequence action | G 1
* i Indicator light only | H i
! |

%* 1.2.5 Color. The cotor of the lens shall be identified by a single letter in accordance with table V.

TABLE V. C(olor.

Illuminated color

Symbol

Red
Green
! Yel low
i Blue

I uWhite
| Violet
|  Opaque
|

!

|

I

|
I
x
!

1/

NVIS Green A
NVIS Green B
NV1S Yellow
NVIS Red

~FXRXoeITOC LX< D

f il

14 Biue iu nct recormended ard
should be used only when
absolutely necessary
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1.2.6 Display type. The lens dispiay is gesignaiec by 8 single letter in accordance with table V1.

e e

!

!

!

|

Colored background (Shows color both when |
noniLluminated and itluminated). ]
|

e ———— o — — =~

white background (vhite ¢ntil illuminated,
then background appears in cotor).

sunlight readable (Legend not visible until
jlluminated, then Legend appears in color.
Background is black).

!
!
|
|
|
|
opaque background, visible legend with i
illuminating characters. |
\
|
|
l
|
|
!
|

Hidden legend. Same as display type S
except contrast requirements do not apply.

a

uidden Legend (black Legend on an obscure
background) when unlighted. When jttluminated,
tegend is black and the background appears in
color. The display shall not appear energized
in the unlighted condition.

* 1.3 Military Part or 1dentifying Number (PIN). The term Part or Identifying Number (PIN) is equivaient

to the term part number which was previously used in this specification. The military PIN (when applicable)

shall consist of the letter “M", the basic number of ihe specﬁficatien cheet, and an assigned dash number
(see 3.1), as shown in the foliowing example:
M 22885 /XX SXXXX
| | l
Military specification Dash number
designator sheet number (see specification

sheet for formulation)

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards and_handbooks. The foliowing specifications, standards, and handbooks
form a part of this document 0 the cxiant specified herein. Unless otheruise specified, the issues of
these documents are those Listed in the issue of the pepartment of Defense Index of Specifications and
standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

(€]
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SPECIF{CATIONSG

* FEDERAL
QG-h-290 - HNickel Plating (Electrodeposited).
21-R-7£5 - Fkubber, Silicon.

¥ MILITARY

MIL-1-1C - Insulating Compound, Electrical, Ceramic, Class L.

MHiL-H-14 - Molding Plastics and Molded Plastic Parts, Thermosetting.

MlL-b-5%7 - Plastic Material, Leminateq, Inermosetiing, tlectiic insclaiiun Shzels, Guass ciolr,
Silicone Resin.

MIL-C-5541 - Chemical Conversion Coatings on Aluminum Alloys.

MIL-R-5757/10 - Relays, Electromagnetic, Hermetically Sealed, DPDT, Low Level and 2 Amperes.

MIL-C-5809 - Circuit Breakers, Trip-free, Aircraft, General Specification for.

MIL-T-7928 - Terminals, Lug Splices, Conductor Crimp Style, Copper, General Specification for.

MIL-S-851% - Sealing Compound, Polysulfide Rubber, Electric Connectors and Electric Systems,
Chemically Cured.

MIL-A-B625 - Anodic Coatings, for Atuminum and Aluminum Alloys.

MIL-F-15160 - Fuses, Instrument, Power, and Telephone.

MIL-1-16923 - Insulating Compound, Electrical, Embedding.

MIL-M-18012 - Marxings for Aircrew Station Displays, Design and Configuration of.

MIL-P-18177 - Plastic Sheet, Laminated, Thermosetting, Glass fiber Base, Epoxy-Resin.

MIL-S5-23586 - Sealing Compound, Electrical, Silicone Rubber, Accelerator Required.

MIL-M-24041 -~ Molding and Potting Compound, Chemically Cured, Polyurethane.

MIL-M-24510 - Molding Plastics, Electrical, Thermoplastic.

MIL-M-25988 - Rubber, Fluorosilicone Elastomer, Oil-and-Fuel-Resistant, Sheets, Strips, Molded
Parts, and Extruded Shapes.

MIL-5-28786 - Switches, Electrical and Fiber Optic, Packaging.

MIL-G-45204 - Gold Plating, Electrodeposited.

MIL-§-81023 - Inductor, 28v. D.C. Laboratory Test, General Specification for.

MIL-1-81550 - Insulating Compound, Electrical, Embedding, Reversion Resistant Silicone.

MIL-L-85762 - Lighting, Aircraft, Interior, Night Vision Imaging System (NVIS) Compatible.

(See supplement 1 for list of associated specifications.)

STANDARDS
FEDERAL
FED-STD-H28 - Screw Thread Standards for Federal Services
* MILITARY
MIL-STD-12 - Abbreviations for Use on Drawings and in Specifications, Standards and Technical
Documents.
M1L~STD-108 - Definitions of and Basic Requirements for Enclosures tfor Electric and Electronic
Equipment.
MIL~STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-454 - Standard General Requirements for Electronic Equipment.
MIL-STD-889 - Dissimilar Metals.
MIL-STD-1285 - Marking of Electrical and Electronic Parts.
MIL~STD-1549 - Common Termination System for Electrical and Electromic Parts.
MIL-STD-45662 - Calibration Systems Requirements.
M$3338 - Lamp-Incandescent, T-1 Bulb, Based, 28 Volt, Integral Lighting.
MS25¢37 - Lamp, Incandescert, Single (ontast, tiuget :langea Bzre (T-1-%,4 bult:.
[ERESYI - {trelnt Breaker, Trap-free, PustoPult, 5 Theo 87 Ampires, Tyre 10 Sroe B

(Unless otherwise indicated, copies of federal and militarv specifications, standards, and handbooks are
avzilable from the Standardization Documents Order Desk, Huirtdirg 4D, 700 Rubning Avenue, Phatadelphia, PA

PR R
' .
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2.2 Mon-Government publications. The following documents form a part of this document to the extent
epecified herein  ri2cs otherwnse cpecrfied, the icsue o0t *ne documente whrch are 0D adapraes gre Thoce
Listed in the issue of the DODISS cited in the solicitation. Unless otherwise specified, the jssues of
documents not listed in the DODISS are the issues of the documents cited in the solicitation (see 6.2).

* ASTH DL05E - Standard Specification for Nylon Injection and Extrusion Materials.

(Application for copies of ASTM publications should be addressed to the American Society for Testing and
Materials, 191¢ Race Street, Philadelphia, Pennsylvania 19103.)

ELECTRONIC INDUSTRIES ASSOCIATION (EIA)

* EIA RS-448 - Standard Test Methods for Electromechanical Switches.
(Application for copies should be addressed to EIA Engineering Department, Standards Sales 0ffice, 2001
Eye Street N.W., Washington, D.C. 20006.)
UNDERWRITERS' LABORATORIES (UL), INC.
UL94 - Tests for flammability of Plastic Materials for Parts in Devices and Appliances.

(Application for copies should be addressed to the Underwriters' Laboratories, Inc., 333 Pfingsten Road,
Northbrook, IL 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 may be available 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 standards),
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 categories. Switches furnished under this specification shall be category I or Il as defined
in 3.2.1, and 3.2.2, respectively.

3.2.1 Category I switches. Switches completely defined by a military specification sheet (see 3.1).
Category 1 switches shall be ordered in accordance with 6.2.1.

* 3.2.2 Category Il switches. Switches, the same as qualified category 1 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 Limited 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 illuminated
color, display type, or color of bezels, mounting flanges, barriers, and mounting bushings. Category Il
switches shall be acquired from a source listed on the applicable qualified products list for the particutar

similar product n category 1. Category II switches shall be ordered in accordance with 6.2.2.

3 3 (lassit-cation of reguirements. The requirements for the switches are classified in accordance with
tatite VI1. '

w
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TABLE VII. (iassifrcation of requirements.

Regquirement ' Paragraph i

1
3
!
!
| Quatification 3. :
| Material 1.5 1
| Design and construction | 3.6 1
| Performance i 3.7 through 3.42 |
i Marking | 3.43 i
| Workmanship | 1.464 :
i ; :

3.4 Qqualification. Category I switches furnished under this specification shall be products which are

qualified for Listing on the applicable qualified products list at the time set for opening of bids (see 4.5
and 6.3).

3.5 Material. Material shall be as specified herein. However, when a definite material is not
specified, a material shall be used which will enable the switches to meet the performance requirements of

this specification. Acceptance or approval of any constituent material shall not be construed as a guaranty
£
]

A rha amsnee P
LUl LN allcpiLarilc v

thn £imschad noadiiae
e 1 nnngu pl DUyt L .

3.5.7 Metals. ALl metal parts, other than current-carrying parts, shall be of corrosion-resistant
material, or shall be suitably protected to resist corrosion.

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

3.5.1.2 Dissimilar metals and compatible couples. When dissimilar metals are used 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 steel
used in contact with aluminum or aluminum alloy) is not acceptable. However, metal plating or metsl

spraying of dissimilar base metals to provide similar or suitable abutting surfaces is permitted. The use
of dissimilar metals separated by a suitable insulating material is also permitted. Dissimilar metals and
compatible couples are defined in MIL-STD-889.

3.5.2 Insulation.

3.5.2.1 Ceramic. Ceramic insulation shall be grade L422 or higher, in accordance with MIL-I1-10.

* 3.5.2.2 Plastic. Unless otherwise specified (see 3.1), molded ptastic material shall conform to
MIL-M-14, thermoplastic material shall conform to ASTM D4066 or MIL-M-24519, and laminated plastic material
shall conform to MIL-P-997 or MIL-P-18177. 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 plastic material used shall pass the fungus test specified 1n
MIL-STD-454, requirement 4. The plastic material used in all external switch parts and enclosures shall be
tested in accordance with UL94 and classified as 94V-0; this requirement applies to all materials for
external parts and enclosures regardless of whether the material used is acquired to a military

-
«
[ ]
~
P
[«
]

* 3.5.3 Silicone rubber. All silicone rubber parts shall be in accordance with ZZ-R-765 or MIL-R-25988.

3.5.4 Potting compounds. Unless otherwise specified (see 3.1), potting compounds shall be in accordance
with MIL-S-B516, MIL-S-23586, MIL-1-81550, MIL-M-24041, or MIL-1-16922 within their specified temperature
ranges.

3.5.5 Fimish. uUntess otherwise specified in tne specitication sheet, al. external aluminam paiis shael.
be anodized 1n accordance with MIL-A-8625, or chemically treated in accordance with MIL-(-5541, and all
internal aluminum parts shall be chemically treaved 1n accordance with MIL-C-5541 Bezels, maunting

! s e eiie A U wr PR 1 I S r A ~ . ~ LR IR SO
flanqes, tarrie~e mounting bushinge and ac-esi3ted nountong hardiars trat are designad 1o be expnoeg 3t T

tront o the paneo atter assembiy 5nole navc o Siais LUstelen, t oion
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3.5 Design and construction. Switches shall be so constructed 2s to insure proper cperatiorn when mountec
@y posiTion.  The seitihes nnalc D6 of the JEsigh, CONSTIULT.Cn, ated phiyineal diaensions spesit ed {sez

3N,

3.6.1 Mounting hardware. Each suitch shall be provided with mounting hardware as specified (see 3.1).
Switches which are mountec by means of a tnreaded busning shalu include a norniturn gevice for direct
Government orders, the hardware shall be assembled n proper order or packaged with the switch as specified
ir. MIL-3-237866.

3.6.2 Termination. Termination shall be as speci
x 3.6.2.1 Solder terminals. Solder terminals shall be treated to facilitate soldering and shall be
designed so that wires car be mechanicatly secured prior to soldering. Coatings such as hot solder dip are
acceptable. Silver plating shall not be used as the external coating. Gold plating, when used, shall be
.000030 inch to .000100 inch thick. When gold plating is used, a barrier underplating such as nickel or
paltadium shall be used.

3.6.2.2 Screw terminals. Screw terminals shall be provided with hardware as specified (see 3.1 and 6.2).
Lockwashers shall 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 Plug-in terminations (not applicable to printed circuit boards). Terminals shall be gold plated
in accordance with MIL-G-45204, type 1I, class 1, over nickel plate .D0003 inch to .000150 inch thick.
Nickel plate shall be in accordance with QQ-N-290.

3.6.2.4 Common termination system. Switches with common termination system shall be designed in
accordance with MIL-STD-1549.

3.6.3 Screw threads. Screw threads on removable threaded parts shall 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 Mdeight. The weight shall be as specified (see 3.1).

3.6.5 Actuating mechanism. Unless otherwise specified, the external actuator shall be insutated from all
current carrying parts.

* 3,6.6 Lamps. Unless otherwise specified (see 3.1}, the Lamps shall be flange base
failure shall not constitute a test failure, unless the lamp is nonreplaceable.

Y_1 —— Y_A_2 117 e
=i, O 1=15J/%. ILC’IP

3.6.6.1 Lamp circuitry. The lamp circuits shaill be insulated from the switching circuits and from the
assembly case and 1ts mounting means.

3.6.6.2 Lamp replacement. The lamps shail be replaceable from the tront ot the panel. No tools of any
type shall be required to replace the Lamp.

3.6.6.3 Lamp contacts. Lamp contacts shall be of the multiple contact area design to provide for more
than one bearing on the mating tip of the applicable lamp when installed. The lamp contacts shall be of
able ma al i 3

st ar mloea s macis ralyes
suital l or plated to resist lytic corr

alare ¥
electrowytic corrosion of the contact

n or the lamp base

{e maters e contact base.
* 3.6.7 Lens. The lens design shall permit the application of Legends, and shall permit positioning of the
tegends in specific relationship to the nonturn device. When specified (see 3.1), lens markings shall
conform to the requirements of MIL-M-18012. (When abbreviations are necessary use MIL-STD-12, as
applicable.) Snap-on type lens shall not be used for push-pull operative switches. The lens shall be free
from defects which will prevent 1t from meeting tuminous distribution and color requirements. Unless

otheruwise specified, there shall be no high light reflective surfaces on the displays.

3.6.& Cap color filters. Material for lamp bulb filters in contact with lamps (used tc convert clear
incandecscent lamps to colored lighting) shall be silicone rubber or glass.

(Y]

2.6.% Barriers. Mounting and cpacing barrters shall b2 as cpecitied fiee

T 5.00 Pane! seals  MHaterig! for panel zzals chall be v ocrone roather,

~4
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3.7 Solderability (applicable to solderable terminals).

3.7.1 uWhen switches with solid wire terminations of 045 maximum diameter or stranded wire terminationt
of number 18 AWG or smaller are tested as specified in 4.8.2, the dipped surtace of the termination:

a.

N

hall be at least 95 percent covered hy a continuous new solder coat\nd

b.

'J’

hall not have pinholes or voids that are concentrated 1n one ar~es or that erxceed 5 percent of the
ntal

araa

L

«4

3.7.2 When switches with solder terminals, solid wire terminations

mm—mimneimra ) mamas ALV oea *ant

e rssmban 10 oad me ors
auuuucu "lIE \.CIMIHGLIWVD lﬂl gvl I.'lclll IRV iU AWYD TIT LTOWTWU GO ope
the termination:

f\(D

reater than .045 diameter, and
£1

ied in 4.8 .2, the ginnad curface of

~
' 0 W0 5.0.&, W GAppeY Sur

a. Shall have 35 percent of the tota
and the termination, tangent to t
pinholes and voids.

I ~

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

3.8 Resistance to soldering heat (applicable to switches with solderable
terminals). When switches are tested as specified in 4.8.3, there shall be no deformation or other damage
at the conclusion of the test sequence.

3.9 (ontact resistance (unless otherwise specified, see 3.1). When measured as specified 1n 4.8.4.7, the
contact resistance shall not exceed 25 milliohms. \hen measured as specified in 4.8.4.2, the lamp contact
resistance shall not exceed 1.0 ohm. After electrical endurance, the contact resistance shall 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 shall be as specified (see 3.1). Unless otherwise specified (see 3.1), switch action will
be break before make.

3.12 Coincidence of operating and releasing points (when specified) (applicable to multipole switches).
When switches are tested as specified in 4.8.7, all potes shall have actuated (transfer of contacts) within

imere emarifiad (saa 1 1)
IMIUS SPTCAITIST sed 5.5,

3.13 Permanency of mark
s

_______ X5
l'llﬂll'llgb \SEE J.90)

nq (uhen specified). Following the test specified in 4.8.8, all required

’
circuiting, breakage, Loosening, rotalion of terminals, of damage which witl
or mechanical performance of the switch.

3.14 Terminal strength. When switches are tested as specified 1n 4.8.9, there sh
s . - 4,
1 ]

3.15 Strength of actuating means. When switches are tested as specified in 4.8.70, there shall be no
damage which will interfere with the electrical or mechanical performance of the switch.

3.16 Strength of actuator (bushing mounted switches). Actuators on bushing mounted switches which
receive either snap-in or screw-in pushbuttons shall exhibit no electrical discontinuity or mechanical
Lloosening of the actuator when tested as specified in 4.8.11.

3.17 Strength of mounting bushing (applicable to threaded mounting bushings)
(see 3.1). When switches are tested as specified in 4.8.12, there shall be no damage to the switch or
loosening or twisting of the bushing relative to the switch.
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3.18 Lens orientatior. uher screw-1in orientable type lenses are specitied (see 3.1., the lens snhall be
capabie of rotating & mimimum of 3507, after instailation, wnen subjected to the tests specified in 4.8. 13.
when snap-in pushbuttons are specified (see 3.1 and 6.23, the lens shall not rotate more than 10 degrees

a
between stops, after installation, when subjected to the tests specified in 4.8.13. There shall be no
damage to the lens indexing mechanism.

219 Thermal shock. When switches are tested as specified in 4.8.14, there shali be no mechanicat or
electrical damage, or loosening of fastening devices. There shall be no discoloration or deformation of the
Leps.

2 20 Vibration. When switches are tested as specified in 4.8.15, there shall be no opening of closed
contacts or closing of open contacts in excess of 10 microseconds. During the test, the lamp circuit shalt
have no alectrical discontinuity in excess of 10 milliseconds. At the conclusion of the test, there shall
be no broken, toose, deformed, or displac a

3.21 Shock.

3.21.1 Hethod 1. When switches are tested as specified in 4.8.16.1, there shall be no opening of closed
contacts or closing of open contacts in excess of 10 microseconds. At the conctusion of the test, there
shall be no broken, lLoose, deformed, or displaced parts. HNo part of the switch shall become displaced from
its normal (ready to operate) position during shock testing.

3.21.2 Method 11 (when specified (see 3.1). When switches are tested as specified in 4.8.16.2, there
shall be no Open1ng 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 shall 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 4.8.18, the
insulation 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 locsening 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 material.

3.24 Dielectric withstanding voltage. When switches are tested as specified in 4.8.19, there shall be no
flashover, arcing, breakdown, or current flow in excess of 500 microamperes.

3.25 Seal (appiicable to enclosure 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 lamp module, or into the
switch, as determined by visual examination and the dielectric test of 4.8.19.1.

3.26 Marking visibility. When switches are examined as specified in 4.8.21, all required markings shall
be Legible (see 3.43).

3.27 Salt spray (corrosion). When 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
mechanical performance and has penetrated the plating and has attacked the base material.

3 .28 1lnsulation resistance. When switches are tested as specified in 4.8.23, the insulation resistance
shail be not less than 1,000 megohms.

3.29 Short circuit. When sw1tcnes are tested as specified in 4.8.24, there shall be no welding o
sticking of contacts, or damage. S<itches shall be mechanically and electrically operative at the e,d of

the test.

3.30 txplesion. vhen rw1tfhp‘ are tested 1< cpecified in 4.8.25, the explosive mixture in the tect

chamre s cucro vl 3 eaTorndl tIott Terttoina Lo notoexp ode «rether ©f 0T €apLlo Ton O sty Wt Ty

C Qre OO ey Wt

switch.  The s.ytch oshall hﬂ e! nr'rrfall/ and machanically operable at +he conclusicn of the test.
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operative at the conclusion of the tests.
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3.32 oOverload cycling. When switches are tested as specified in 4.8.27, there shall be no mechanical or

electrical tarture,

3 33 Etectrical endurznze. Wher switches are tested as specified in 4.8.28, no cortact shall fail to
open or close its individual circuit in proper sequence. The temperature rise shall not exceed 50°C when

o
measured as specified in 4.2.23.3. The contact resistance, unless otherwise specified, shall not exceed 1
percent of the Load resistance using the electrical parameters of the electrical endurance test load. Atfter

vre tacy cha bios oy " . mweham ezl by anenrat sy
tne test, switches sha.. be tcetiricaliy anc mechanicaliy operastive.

* 3.34 Mechanical endurance. following the test specified in 4.8.29, the switches shall 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 4.8.29%.

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

3.36 Low-Level life (when specified) (see 3.1). When switches are tested as specified 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 shall fail to open or close its individual circuit in proper sequence.

3.37 Logic level circuit (when specified, see 3.1). When switches are tested as specified 1n 4.8.32,
there shall be no contact sticks or misses detected by the monitoring device. A voltage of 2.1 volts or
greater across the switch terminal shall constitute a contact miss (failure to properly close the circuit).
A voltage drop of less than 90 percent of the open-circuit voltage shall constitute a contact stick (failure
to properly cpen the circuit).

3.38 EMI/RFI shielding (when applicable) (see 3.1). When switches are tested as specified in 4.8.33.1,
screen to mounting surface resistance shall not exceed 1 ohm. Uhen 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 Illuminated colors. \hen switches are tested as specified in 4.8.34, the illuminated colors of the
tens shall be in accordance with table VII1 and figure 1.

*x 340 Luminance. When switches are tested as specified in 4.8.35, the measured photometric brightness in
foot lamberts shall be as specified (see 3.1).

* 3.41 Sunlight readability (when specified) (see 3.1). When switches are tested as specified in 4.8.36,
the average contrast ratio of each lighted legend character to the background shall 0.6 minimum unless

be
1) - e ha mvarama ~oamtrac rat i
otherwise specified (see 3.1}, and the average contrast ratic of each unlighted legend character to the

background shall have an absoiute value less than or equal to 0.1 unless otherwise specified (see 3.1).

PSRN N

* 3 42 Night vision imagqing system (WVIS) compatibility (when specified, see 3.1).

When switches are tested as specified in 4.8.37, the chromaticity, luminance, and spectral radiance output
of the 1lluminated display shall be NVIS compatible as specified in MIL-L-85762: NVIS green A and NVIS
green B colors shall meet all class A and class B equipment requirements for illuminated controis. WVIS
yellow color shalt meet atl class A and class B equipment requirements for caution signals. HVIS red color
shall meer all clacs E sguircment requirements fcr warring signals.
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Itiuminated chromaticity limits.

! ! | |
I j___x i Y l
X ! k :
| Red | 695 | 285 |
| | 703 | st2/ |
| | .655 | 325 |
i | 660 | sL g/ |
! | | l
| | | {
| Green | .260 | .570 |
I | .300 | .630 |
1 | .160 ) .660 |
; { 200 | .70 |
| | i t
| vYellow | .562 |  .415 |
[ | .s70 | sL 2/ |
l | .59 | .38 |
| | 605 | st2/ |
i ! | ]
| | ! |
| Blue | .150 | .260 |
| | 220 | .20 |
i | 220 | .320 |
| | _.150 | .320 |
| | | |
| wnite | .400 |  .420 |
| I 460 | .420 !
! [ .400 | .30 |
| | 460 | .38 |
{ | | !
| violet | .480 |  .280 |
| | 480 |  .320 [
[ | .530 |  .280 |
| | _.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.

SL - Spectrum locus (where

intersected by other coordinate

pair).

11

A/
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L {when specified) (see 3.7). Tre c.spiay
3rt and to shield all lasp filasents tron &
38, the stray light emitted shall not exceed

¥ 1,43 Stray Lignt
mrntmize £1t&y bign

1 ighting system shali e so noused as o
L <
specrfied in 4.8,

Fect wview. Wher switines are tested as
0.20 foot lamberts in any direction.

* 3 44 Field of vie WUhen switches are tested as specified in 4.8.3 the visibility of any signat,
legend, symbology or alpha-nuperics shall not be restricted by the Qe"hhﬁrv of the enclosure for the
dispiay.

X.45 Farkin

2.45.17 ldentification of produst. Switches shatl be marked I1n accorcance with MIL-STD-1285 as follows:

a. Military PIN (category 1 only).

b. Manufacturer's part number (category 1I).

d. Source code (if space 1s available).
e. Date code.

f. Terminal identification (see 3.7).

»
Lo

Night vision imaging system (NVIS) type and class as specified in MIL-L-85762 (when applicable).

3.45.2 Terminal identification (see 3.1). Terminals shall be marked to indicate the contact arrangement
of the switch. Yhen SpeC"-f‘-& (see 3. 1\ terminal markings cshall be auamented hv a circuit schematic.

minal Ay G e aug

There shall be no overmarking of the term1nal identaficatior.

3.45 orkmanship. Switches shali be processed in such a manner as to be uniform in quality and shall be
free from cracked or displaced parts, sharp edges, burrs, and other defects which will affect life,

serviceability, or appearance.

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 specified herein. Except as otherwise
specified in the contract, the contractor may use his own or any other facilities suitable for the

performance of the inspection requirements specified herein, unless disapproved by the Government. The
Government reserves the right to perform any of the inspections set forth in the specification where such

inspections are deemed necessary to assure supplies and services conform to prescribed reguirements.

4.1.1 Test equipment and inspection facilities. Test and measuring equipment and inspection facilities
of sufficient accuracy, quality and quantity to permit performance of the required inspection shail be
established and maintained by the contractor. The establishment and maintenance of a calibration system to
control the accuracy of the measuring and test equipment shall be in accordance with MIL-STD-45662, except
that the reguirement for out of tolerance evaluators is not applicable.

*x 4L 1.2 I
£es

neibily
§.1.2 R 101

-

-3

nons y for comoliance. ALl items shall meet all requirements of sections 3 and 5. The
inspection set forth in this spec1f1cat1on shall become a part of the contractor's overall inspection system
or quality program. The absence of any inspection requirements in the spec1f1cat1on shall not relieve the
contractor of the responsibiiity of ensuring that all products or supplies submitted to the Government for
acceptance comply with all requirements of the contract. Sampling inspection, as part of manufacturing
operations, is an acceptable practice to ascertain conformance to requirements, however, this does not
authorize submission of known defective material, either indicated or actual, nor does it commit the
Government to accept defective material.

t
14
1

4 2 (Classification of inspections. The inspections specified herein are classitired as follows:
a. Materials inspection (see

-~ Miinalrdrraernn \r\r.\nf\“‘ﬁh

. wug . 1 i1eation anspeloion

Inopecvoor for categors Torwitorern loss L)

1. Guatity cenformance inspection fsee Lo 7).
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4.3 Materials inspection. Materials inspection shall consist of certification supported by verifying
data that the materials tisted n table IX, used 1n fabricating tne switcnes, are in accordance with the
applicable referenced specifications or requirements prior to such fabrication.

TABRLFE 1Y Matarvales 1nspection
*

| | | f
| Material | Requirement paragraph | Applicable specification |
| | l |
| | I |
| Ceramic | 3.5.240 | #iL-1-10 !
i i \ t
| Plastic | 3.5.2.2 | MIL-M-14, MIL-P-997, f
i { | MIL-P-18177, MIL-M-24519, |
\ | | MIL-STD-454, UL94, ]
| | | ASTM D4LD6S |
| | i |
| Rubber | 3.5.3 | 17-R-765, MIL-R-25988 |
| | | I
| Potting compounds | 3.5.4 | MIL-S-8516, MIL-S-23586, |
! | i MIL-1-81550, MIL-M-24047, |
l | | MIL-1-16923 |
| | | i
| Metal plating or | 3.5.5, 3.6.2.1 and | MIL-pA-8625, MIL-(C-5541, i
{ protective coating I 3.6.2.3 | MIL-G-45204, QQ-N-290 |
i t 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 MIL-STD-202.

4.5 goualification inspection. Qualification inspection shall be performed at a laboratory acceptable to

the Government (see 6.3), on sample units produced Wwith equipment and procedures normally used in
production.

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

4.5.2 lnspection routine. Sample units of switches shall be subjected to the qualification inspection
specified in table X, in the order shoun ALl sample units shall be subjected to the inspection of group I.
The sample units shall then be divided as specified in table X and subjected to the inspection for their
particular group. All applicants for qualification approval under this specification shall demonstrate that
each of their items conforms to all the requirements specified in the applicable documents (see 3.1),
singularly and in combination with all other previously qualified items, regardless of manufacture.

4.5.3 Failures. One or more failures shall be cause for refusal to grant aqualification approval. Lamp
failure shall not be considered a unit failure, if when the lamp failure is noted, immediately a new lamp is
installed and the lamp functions, test shall then be continued, ac required. A lamp or LED failure for a

nonreplaceable item however (see 3.1), shall be considered a unit failure.

4.5.4 Extent of qualification.

4.5.4.1 Single submission. Qualification shall be restricted to the type submitted.

4.5.4.2 Group submission. The extent of qualification shall be in accordance with the applicable
specification sheet (see 3.1).

14
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1
!
Inspection Requirement | Test method

i o paragraph | oparagraoh
; ' '
! Group 1 (aly sample units) i |
| !
i visual angd mechamical examination 1 3.4,3.5, 3.6| 4.8
i © 345 and 3.46 |
| Solderability (when applicable) 1/ i 3.7 | 4.8.2
; Resistance to SOLTETIIg heat (vhen applicaple) 1/ | 3.8 i 4.8.3
' tontact resistance ! 3.9 ! 4.B.4
| Contact bounce (when specified, see 3.1) { 3.0 | 4.8.5
| operating characteristics ] 3N | 4.8.6
| Coincidence of operating and releasing points \ |
| (when specified) | 3.12 | 4.8.7
| permanency of marking (when specified) 1/ ! 313 | 4.8.8
| | 1
! Group 1! (4 semple units) ' |
| 1 |
' Terminal strength (2 sample units) i 3.1 | L.3.9
i strength of actuating means (2 sample units) | 3.15 i 4.8.10
i strength of actuator (when applicable) ! 3.16 j 4.8
' strength of mounting bushing (2 sampie units) ! !
; (when applicabie) ! 3.17 i 4.8.12
| Lens orientation (when appl icable) | 3.18 | 4.8.13
| Thermal shock ] 3.19 I 4.8.14
| vibration i 3.20 | 4.8.15
| Shock 2/ ! 3.21 | 4.8.16
| Acceleration (when specified, see 3.1 | 3.22 | 4.8.17
| Moisture resistance ! 3.23 | 4.8.18
| Dielectric withstanding voltage i 3.26 | 4.8.19
| operating characteristics | 3.1 | 4.8.6
| seal (enclosures 2, 3 and &) i 3.25 {4,820
i Marking visibility ! 3.26 | 4.8.2
f { |
! Group 111 (2 sample units) ' i
| ! |
i sait spray {(corrosion) L 3.27 | 4.8.22
| Dielectric withstanding voltage (enclosure 3) | 3.24 | &.8.19
! insulation resistance (enclosure 3) i 3.28 I 4.823
| Operating characteristics {(enciosurs 3? | 3.1 | 4.8.6
| 1 |
| Group IV (2 sample units) | ]
| : l,
| Short circuit | 3.29 | 4.8.24
| Dietectric withstanding vol tage i 3.24 | 4.8.19
| Operating characteristics i 3.0 | 4.8.6
| Sseal (enclosures 2, 3 and &) } 3.25 | ..8.20
| Harking visibility ! 3.26 | 4.8.2
| l i
| Group V (2 sample units) i |
| “ I
| Explosion J 3.30 | 4.8.25
| sand and dust (when specified, see 3.1) | 3.3 | 4.8.26
| Operating characteristics . inm | 4.B.6
i seal {enclosures 2, 3 and &) | 3.25 | 4.8.20
. t i

cos footnotes at end of taole
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TABLE X. Dualiticaticon taple - cortinued

{
B i

Inspection i Requirement | Test method
1

|

Group V1 3/

|
I
|
Overioad cycling (il group V! sample units? ! 1.32 i 4.827
Electrical endurance 3/ i 3.33 | 4.8.28
Resistive load, dc i 3.33 | 4.8.28.2
Inductive Load, dc ) 3.33 ; 4.8.28.2
Morar load, de ! 2.33 t 4.8.28.2
Lamp load, dc | 3.33 | 4.8.28.2
Resistive load, ac &/ | 3.33 i 4.8.28.2
Inductive load, ac 4/ ] 3.33 | 4.8.28.2
Lamp load, ac 4/ i 3.33 | 4.8.28.2
Motor Load, ac &/ | 3.1% | 4.8.28.2
Contact resistance i 3.9 I 4.8.4
Dielectric withstanding voltage 5/ | 3.24 | 4.8.19
Operating characteristics ! 3.1 I 4.8.6
| [
Group V1l (2 sampie units) ; !
i |
Mechanical endurance | 3.34 | 4.8.29
Intermediate current (when specified, see 3.7) &/ | 3.35 i 4.8.30
tow-level life (vher specifred, cee 2.71) 6 3.35 I 4.8.31
Logic level circuit (when specified, see 3.1) 6/ 1.37 | 4.8.32
Operating characteristics 3.1 i 4.8.6
ERI/RFI shielding {(when specified) j 3.38 i 48733
Seal (enclosures 2, 3 and 4) . 3.25 j 4.8.20
E |
Group VII1 (2 for each color) ! |
t |
Illuminated colors ! 3.39 | 4.8.34
Luminance | 3.40 | 4.8.35
sunlight readability (when specified, see 3.1) ; 3.41 4.8.36
HVIS compatibility (when spezified, cee 3.1} | 3.4? i 4.8.37
Stray lights (when specified, see 3.1) ! 3.43 | 4.8.38
Field of view i 3.44 i 4.8.39
|

paraqrarh paraaraph _

22

Two sample units only. These 2 sample units shall be used for group 1V

Amemant same
INSPECTIoNSs.

Additional qualification of identical switches for method II (high-impact)

PR TR Y < i - Tt e 3
shock will require four additional sample units for submission 1o groups 1

and I1 tests, using methed IT for the shock test.
Two sampie units for each electrical icad {see 3.1J.

Unless otherwise specified, ac tests are to be 60 Hz. Where different
current ratings for 60 and 400 Hz are shown (see 3.1), both 60 and 400 Hz
tests are to be performed.

Sea level dielectric withstanding voltage test (see 4.8.19) 1s to be
conducted only on those urits Which are tested for sea level electrical
endurance (see 4.8.28). Altitude dielectric withstanding roltage test {(see
4.8.19) < to be conducted on thone units which cere tested for altitude
elecrricil erduran-e tects (ape o 8 28

Tac addriora . sample units,

16
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4.5.5 Retention of cualification. To retain qualification, the contractor shall forward the reporte
Listed below to ihe qualifying activity. The qualifying activity will establish the initial reporting daze.
The reports shatl consist of:

* a. At 12-month intervals, a summary of the results of the tests performed for inspection of product
for delivery, group A, for category 1 and Il switches, indicating as a minimum the number of lots
that have passed and ?hn numher that have fallgd_ The results of tests Of BLL rcworked lots shall
be identified and accounted for.

t. At 36-month intervals, the results of tests performed for periodic inspection, group B,
the number and mode of failures. If the test results indicste nonconformance with spec
requirements, and corrective action acceptable to the qualifying activity has not been taken,
action may be taken to remove the failing product from the qualified products list

uding

L
arion
n

inc
13~
ific

iGN

Failure to submit a report within 30 days after the end of each period may result in loss of qualification
for the product. In addition to the periodic submission of inspection data, the contractor shall
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 1 and 11 switches occurred during the reporting period, 8 report
shall be submitted certifywng that the company still has the capabilities and facilities necessary to
produce the item. If during two consecutive reporting periods there hss been no production, the
manufacturer may be required, at the discretion of the qualifying activity, to submit each type of switch
for which qualification is sought to testing in accordance with the gualification inspection requirements.

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

4.7 oGQuality conformance inspection.

- a R PR P N

4.7.9 inspection of product for delivery. Inspectiof
inspection.

X 4.7.1.1 lnspection lot. An inspection lot shall consist of all category 1 and category II switches of
the same specification sheet, of the same enclosure design, temperature characteristic, vibration grade,
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.

*x 4.7.1.2.1 Sampling plan. Statistical sampling shall be in accordance with tables XI and X1l. Separate,
randomly selected groups of samples are required for subgroups 1, 2 and 3. For acceptance there shall be
zero occurrences of defects.

* 4.7.1.2.1.1 Subgroup 1. A sample of parts shall be randomly selected in accordance with table X11, minor
defect sampling plan.

* 4.7.1.2.1.2 Subgroup 2. A sample of parts shall be randomly selected in accordance with table X11, major
defect sampling plan.

ubgroup 3 (contact bounce) (when applicable, see 3.1). Two samples shall be selected
ch inspection lot.

[ N 1%
»

.4 Subgroup & (NVIS compatibility) (when applicable, see 3.1). The lot shall be 100 percent
he sub

—_—— S S, Sans

ubgroup 4 NVIS compatibility test.

*x 4.7.1.2.2 Rejected lots. If an inspection lot is rejected, the lot shall be 100 percent inspected for
the defects noted. The contractor may correct the defects or remove the defective units from the lot. The
lot shall then be sampled again 1 accordance with table X11. FPor acceptance, there chall pe zero
occurrensze cf defects.  3uoh (08: shall br separate “rom new ots ard shaill be clearly adentifizd as
reinspected lots

17
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JABLE XI. OGroup A inspection

| l ! | !

] Inspection | Requirement | fHethod | Sampling i

: | paraqraph | paragraph | plan |

| i | i '

: subgroup 1 ! i i !

| visual and mechanical examination 3.4, 3.5, 3.6, | 4.8 | see 4.7.1.2.1.0 1/

i | 3.45 and 3.46 | i |

| | | | i

I l i | |

! Subgroup 2 ! ! \

| seal (enclosures 2, 3 and &) ! 3.25 2/ ' 4.8.20 | See 4.7.1.2.1.2 3

| Operating characteristics i 3.1 © 4.B.6 !

! tontact bounce (when appiicable) i 3.10 6,85

i Dielectric withstanding voltage i 3.24 4.8.19.1 | |

! Contact resistance i 3.9 - 4.8.4 ;

| 1lluminated colors i 3.39 |4.8.34 |

i Luminance ! 3.40 i 4.8.35 | |

| Sunlight readability (when applicable) | 3/ 4/ o304

| | ! !

| | u | !

i Subgroun 3 | i | 1

| contact bounce (when applicable) | 3.10 | 6.8.5 | see 4.7.1.2.1.3 3/

| i I ! |

| ! l i [

l subgroup 4 l : l i

| NVIS compatibility (when applicable) | 6/ | 6/ | See 4.7.1.2.1.4 6/

I ! \ t |

1/ At the option of the contractor, in-process inspection may be used to meet the
materials (see 3.5) and design and construction reguirements (see 3.6) provided they
meet the acceptance criteria and all of the contractor's in-process control data on
these tests are made available to the Government upon request. Only one sample unit
per lot need be inspected for compliance to physical dimensions.

2/ Dielectric test and external inspection only.

3/ At the option of the contractor, incoming or in-process inspection by photometric
measurement of raw materials may be used to meet the illuminated color, luminance, and
sunlight readability requirements provided that they meet the acceptance criteria and
all of the contractor's in-process controt data on these tests are made available to
the Government upon reguest.

4/ Vvisually inspect switches with sunlight readable displays 1n each lot agarst the
appropriately colored standard switch. The switches used as visual standards shall be
certified annually by performing the sunlight readability test.

5/ Two sample units per 1ot shall be tested for contact bounce (when applicable).

6/ 100 percent test switches for light teak using NVIS viewing d

MIL-L-85762.

1€

evice in accordance with
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TABLE XI1I. Zero defect sampling slan
| l 1
| Lot size | Number of switches to be tested |
i ! .
| |  Subgroup 2 | Subgroup 1 |
| | (major) 1/ | (Hinory 37/ |
! i ! !
| ! | !
j1-8 | ALL | 5 ‘=
| ! [ ‘
19 -5 { 13 I 5 1
! : I =
L6 - 23 ! 13 i : 1
| | i |
| 26 - 50 | 13 | 5 |
| 1 | 1
| 51 - 90 1 13 | 7 |
i ! | |
| 91 - 150 | 13 | 1 |
l | | |
| 151 - 280 | 20 | 13 |
= | \ |
| 281 - 500 | 29 | 16 ;
! i | !
i 501 - 1,200 | 34 | 19 |
‘. | | |
| 1,201 - 3,200 \ 02 i 23 !
| | * |
| 3,201 - 10,000 | 50 i 29 |
| I | i
| 10,001 - 35,000 ] 60 | 35 |
i ! | !

1/ Major and minor defects a
6.

—— mimAn

re defined in section

inspection for minor defects 1s appiicable
to visual and mechanical examination only.

19
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L.7.2 Periodic inspection. Periodic tnspection shall consist c* group 8. Except where the results cf
these inspreticons show nenzompliance with the applicable regquirersnits (cee &.7.2.71.4,, delivery of product
which have passed group A shall not be delayed pending the results of these periodic inspections.

4.7.2.17 Group B inspection. Group B inspection shall consist of the inspections specified in table XIII.
in the order snhown. When a manufacturer has similar products qualified under ditferent specification
sheets, the qualifying activity may authorize group B tests which do not require redundant 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 manutacturer's normal quality control tests,
production tests, environment tests, and so forth may be used to tulfill all or part of group B inspections;
however, all of group B inspections shall be completed as specified.

4.7.2.1.1 Sampling plan. Group B inspections shall be completed in accordance with table XIII within 36
months after the date of notification of qualification and within each subsequent 36-month period. The
sample units shall be selected either from stock or a current production lot unless the Government considers
it more practical to select a sample from current production. Switches selected from stock shall have been
produced after the date of notification of qualification or subsequent to the date code of the previous
groun B inspection samnle units, Group B ingpection shall be performed on samnle units nroduced nclnn the

e~ -y Spvvs it b2t S0Y OCLCeC Lo

same manufacturing facilities and processes as units normally 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. When the
specification sheet covers more 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 unit(s) need not be

ihmitead *4 imenacrtinane nat enarifiad for \'f rats

Ame a wAn
Sucmitied & Inspedlions NGt specivied 1o iCavion.

guat
4.7.2.1.2 Failures. 1If one or more sample units fail to pass group B inspection, the sample shall be
considered to have failed. Lamp failure shall not be considered a unit failure, if when the lamp failure is
noted, 1mmediately a new lamp s installed and the tamp furctiors, test shall then be continued, as
required A lamp or LED failure for nonreplaceable item however (see 3.1), shall be considered a unit

|dlLUlC

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 shall be kept on hand until the next inspection period
for submittal to the qualifying activity if so requested.

* 4.7.2.1.4 noncompiiance. 1f a sample fails to pass group B inspection, the contracior shatl 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 all units of product which can be corrected and which
were manufactured under essentially the same conditions, with essentially the same materials, processes, and
so forth, and which are considered subject to the same faiture. 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 shail be repeated on additional sampie units {compiete inspection,
or the inspection which the original sample failed, at the option of the Government.) Group A inspection
may be reinstituted; 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 Packaging inspection. The sampling and inspection of the preservation-packaging, packing, and
container marking shall be in accordance with the requirements of MIL-5-28786.

4.8 Methods of inspection.

4.8.17 Visual and mechanical inspection. Switches and associated modular sub-assemblies shatl be examined
to verify that the materials, design, construction, physical dimensions, marking, and workmanship are in
accorgance with the applicable requirements (see 3.1, 3.5, 3.6, 3.45 and 3.46).

4.8.1.1 Switching characteristic  The switching operatior skall be examined by use of suitable test
2ircunts for compliance with the applicable regquirements (see 3 1),

4.86.1.2 Lamp crocunt. The Lamp ciroedt
Stk tre men

11 shali be examired “0r ContinuTty @nd Operslien TCr compllenie
a2 oapetfied e 3070

LCTmeRent:

e
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X TABLE XIYl. Groug B Snspec

: i i { i
| inspection | Require- | Method i Sample numbers |
i { ment | paragraph | f T | 1 1t 1 i 01
I i paragraph | 11 12 13 14 15 6 |7 18 19 ;10{3/|
| ! | LSS S NN S SO VU NS S S
‘ .‘ ! A
! solderability (when applicable) 4 j4.8.2 TR T
| Strength of mounting bushing (when applicable) | 3.17 8122/ Ix i<t bbb bbb
{ lans orientation ! 31.18 |[0 8.13 ix | X l ! | l l [ ‘ ( ‘ l
| shock 3/ f 3.1 1£.8.16 LN L N T e
| Noisture resistance o 3.23 1%.8.1¢8 S R U N S S B
i salt spray {corrosion) i 3.27 14.8.22 [ O 3 T T T T A A
| Overload cycling | 3.32 ]4.8.27 T O P O S B 2 R T B
| Electrical endurance | 3.33 |4.8.28 [ T T T (R NS O B
| Inductive load, dc &/ | 3.33  |4.8.28.2 | | | 1 @ 1 dxixi o4 i
| Resistive load, ac 3/ | 3.33 14.8.28.2 | | ] Ixedixd bbb
g Mechanical endurance 6/ | 31.34 I4. 8.29 | l | I { i ‘ I IX Ix ‘ '
| Low-level life (when applicable) o236 [4.8.31 N [ N A S N E O S O |
| EMI/RFI shielding (when applicabie) 7/ | 2.38 14.8.33 R R A I L S
| Color [ 3.39 j4.8.34 N T R N T T O
| Luminance i 3.40 {4.8.35 T R S
| sunlight readability (when applicable) 2.4 14.8.36 A T T T N [ S N B P O
| NVIS compatibility (when applicable) | 3.42 j4.8.37 [ T A T D O B E O
! Dielectric withstanding voltage | 3.26 14.8.19 [ T T S £ O S AR
| Operating characteristics 8/ P3N 4.8.6 e dxobxox b fx I Ix i b
; SeaL (when applicable) | 3.25 |4.8.20 VS O T T T T R N F O

| Marking visibility | 3.26 14.8.21 P xix x| 0 b b
P ! ! R T S R T O S N N SO W

1/ Two samples for each color.

/ TYorque shall be applied to the switch body only.

/ When method 1l (high impact) shock is applicable, two additional sample units are required for

submission to sample number one and two tests, using method 11 for the shock test.

4 1f rated for use at altitude, test at rated altitude only.

5/ Test at maximum temperature rating only. If resistive ac load was not required for qualification
inspection (see 3.1), test resistive dc load.

6/ when tow level life is specified, the low level life test shall be performed. When low level life
1s not spec1f1ed the mechanical endurance test shall be performed.

7/ 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).

8/ On samples 3 and 4, applicabie only to enciosures 3 and 4.

4.8.2 solderability (applicable to solderable terminals, see 3.7). Switches shall be tested in
accordance with method 208 of MIL-$TD-202. The following details and exceptions shall apply:

* a. Number of terminals to be tested: A minimum of two switch and two lamp terminals shall be tested.
When lamp terminals are located only on recessed planes and cannot be readily dipped, separate
specimens of the lamp terminals may be tested.

b fxam nation of terminalz: Method for evatuation of lugs and tabs shali apply.

M
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4.8.3 Kesistance 1o soldering heat (applicavie to swilches witn_sotderacle terminals
snall be tested In accordance witn method ¢d ot MIL-5370-2l2. The fuliowing dituiie st

a. Humber of terminals to be tected: A minimum of two terminals of closed contacts per switch and two
indicater light terminals (the indicatcr tight terminals may be tested separately).

* b. Depth of immersion in mclten solde~: Terminals shall b2 “mmersed 1o within 2.0 te 2.5 mr (.C79 to
077 1nch) cf the sertcr booy

c. Jest condition letter: B.

d. (ooling time prior to final examinations and measurements. HWCl applicabic
e. Examinations and measurements:
Before - None
at ternal eramination not required. Ssmples shall be subjected to Group IV testing 1n

nt L
the qualification table.

4.8.4 Contact resistance {see 3.%). Switch contacts shall be tested in accordance with method 307 of
L-S

MIL-STD-202.

4.8.4.1 Switch contact resistance. The following details shall apply:

a. Measurements shall be made between the terminals of the contacts of the same pole forming a
switching circuit. Three measurements shall be made on each pair of switch contacts. The switch
contacts shall be operated once between each measurement.

b. Test current: 0.7 ampere =5 percent. After electrical endurance, use the electrical parameters ot
the electrical endurance test load.

c. Open-circuit test voltage: 6 :1 V dc. After electrical endurance, use the electrical parameters
of the electrical endurance test load.

d. Number of test actuations: Three.
e. Number of measurements per actuation: One measurement.

4.8.4.2 Lamp contact resistance. The following details shall apply:

or test: Lamp circuit continuity shall be estabtished using the applicable test plug
)

b. Test current: 0.1 ampere 25 percent.

c. Test voltage: 6 21 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 shall be connected to a test circuit in
accordance with figure 3. The switch shall be mechanically operated at a velocity 6 22 inches per second.
The contacte under test shall be closed five times and the duration of the contact bounce shall be
monitored. The duration of the contact bounce shall be defined in accordance with figure 4. Any contact

bounce which exceeds the maximum value specitied (see 5.1), shall constitute Failure. The test shail oe
repeated unt-| all sets of contacts have been measured for contact bounce

L.8. 6 Cperating characteristics (see 3 11)  Surtches chall be measured for operating rnaracteristics n
accoroance with the applicable recurements (cew 3079)
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D ¢.005 =

Vs e

IA
\ '
AOIA 4= - — - + C DIA
r Inches ma
.002 0.05
e £ ][> .030 005 0.13
1 4 002 .010 0.25
.030 0.76
LAMP CIRCUIT RESISTANCE TEST PLUGB .060 1.52
.072 1.83
.080 2.03
.104 Q.64
T .115 2.92
T t 130 3.30
181 4,60
ADIA | — — — o Bigao 247 6.27
i 285 7.24
i
b x—
LAMP RETENTION TEST PLUG
| | | | ! | | |
| vLamp | A :.002dia| 82005 | C=*.030dia | b dia { Ex010 | x |
! | ! ! | | | |
| | l | | | I I
! I i | | I | l
] -1 | .155 | 060 | .080 | .181 | .104 | see |
; 1 | 1 L | | note |
| l ! | l I P&
| 1-1 3/4 | 247 | .ar2 | .130 | .285 | .260 | ]
| { ! | i ] i 1
NOTES:
1. Dimensions are in inches.
2. Metric equivalents are given for general information only.
3. Both the Lamp circuit resistance test plug and the Lamp retention test plug may be of
multi-piece construction providing, when assembled, it meets the specified requirements.
L. The "X" dimension shall be adjusted to provide a total weight of 5 +1, -C gram.
5. The test plug material shall be 1/2 hard brass for the lamp ¢ircult resistance test plug.
€. Test plug may be suitably plated to resist corrosion.

FIGURE 2.

f2st plug.

23
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FIGURE 3. Contact bounce test circuit.
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FIGURE 4. Typical recoroing of contact bounce.
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L.8.7 Coincidence of operating and releasing points (see 3.12) (when specifiedi. Coincidence of
UpEral 0y @nG reeasing puinis Gl all poles of o Muitipoe swileh shoil be determined with suitabie
indicating circuits. The switch shall be rigidly held in a suitable fixture allowing the actuator to be
moved in its intended manner. The actuator shall be advanced and retracted slowly and uniformly with no
external vibratory influence while passing through the operating and releasing points, at a rate not
exceeding 0.001 inch or 1 ocegre2 per second.

L £ 3 Permanency of marhing ltes 3 13) (wnen specified).  Switches shall be tested in sccordance with
MIL-STD-202, method 215. The following details shall apply:

a. Portion of switch to be brushed: Brush strokes of each solvent solution shall be evenly divided
between required identification, terminal, and circuit schematic markings.

b. Mechanical or electrical damage: Not applicable.

4.8.9 Terminal strength (see 3.14). Switches shall be mounted by their normal mounting means. The
switches shall be examined after the test for evidence of breakage, loosening of terminals, or damage to the
body of the switch. A circuit. such as a pilot tight shall be used to monitor for short circuiting during
the test. No terminal shall be tested 1n more than one direction.

4.8.
4.8.9.

ny

4.8.9.1.1 Pull. The terminals shall be tested in accordance with method 211 of HIL-STD-202. The
following details and exceptions shall apply:

a. Test condition: A.

b. Direction of the pull: Along the axis of the terminal screw, perpendicular to the axis of the
terminal screw, and in the direction most tikely to cause failure.

o
wr
~
o
-+
-
o
C
=
)
o
.
7
a
4
-t
Y]
Cr
—
"
>
—
<

TABLE XIV. Static vaiues of force.

a | ‘
i Thread size | Force in |
i | __pounds |
| | s
| 4 - 40 | 5 |
| 6 - 32 | 30 |
1 8 - 32 ] 35 |
) 10 - 32 | 40 |
| 10 - 24 | 40 }
| - 28 | 50 |
! [ !
4.8.9.1.2 Jorque. Terminals of the switches shall be tested n accordance with method 211 of
MIL~STD-202

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

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

a. Test condition: A.

b Applied force: 5 pounds

. Corectvon of torier rer3tosy ootne lng aris Ot thes terminay, pofpreiadicucal Lo Uhe outid 3eas
the terminale, ard 10 the direstron most Lowels 1o caqce farture

25
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4.8.9.3 wire-{ead terminals. Switches snaii be tested in accordance witn method 211 of MiL-STD-202. The
tollowing details and exceptions shail appiy:

a. Test condition: A.
b. Applied force: 15 pounds.
c. Dbirection of force: In any direction (including the one most likely to cause failure).

4 8.9.4 Integrated wire terminals. Unless otherwise specified (see 3.1), integrated wire terminals shatl

be tested as foliows:

a. Applied force: 15 pounds.

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 vertical, the specifiec pull shall be applied

directly downw

(2) With the long dimension of the terminal contact horizontai, the specified pull shall be
applied directly downward.

e. A terminal shall be tested only cnce in one direction.

4.8.10 Strength of actuating means (see 3.15). With the switches mounted by their normal mounting means,
a static toad 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 toad shall be in & direction to cause actuation
of the switch.

4.8.11 Strength of actuator (bushing mounted switches, see 3.16). With the switch mounted by its normal
means, a torque of 5 pound-inches in a plane perpendicutar to bushing or actuator and about the centertiine
of the actuator shall be applied to the actuator for a period of one minute.

4.8.12 Strength of mounting bushing (applicable to threaded mounted bushings) (see 3.17). Switches shall

be mounted on a metal panel by their normal mounting means with the hardware specified. & torgue of 15
pound-inches shall be applied to the mounting nut for 5 seconds maximum. The switch body shall be subjected
to 2 torque of 5 pound-inches for 5 seconds maximum with the nonturn device normally mounted. Before

testing of the nonturn device, the mounting nut shall be tightened with a maximum torque of 5 ounce-inches.

4.8.13 Lens orientation (single Lamp bushing mounted switches) (see 3.18). With the pushbuttons mounted
in an actuator which has met the requirements of 4.8.11, a torque of 5 pound-inches shall be applied to the
plastic lens 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 shall be examined for evidence of damage.

4. 8.14 Therma 19). Switches shall be tested in accordance with method 107 of MIL-STD-202
e f i L

a. Test condition: A.
b. Heasurements before and after cycling: Not applicable.

¢. Examinations after test: Switches shall be examined for mechanical and electricai damage and
toosening of rivets or other fastening devices.

n
o~
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4.8.15 Vibration (see 3.20). Switches shall be tested in accordance with MIL-51D0-202. The foilowing

a.

details and eaceptions shaci apply

Test condition:

(1) For vibration grade 1 - Method 203 (10-55 Hz).

(2) for vipbration grade 2 - Method 204, test condition A (10-500 Hz).
(3) for vibration grade 3 - Method 204, test condition B (10-2,000 42).

Tests and measurements prior to vibration: Not applicable.

ﬁounting: Switches with Lamps shall be rlg!uly mounted by their normal means on a rlgnu metat
panel. 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.

1f switches incorporate an edge-lit panel mounting spascer, 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.

Electrical load conditions: The etectrical load shatl consist of the monitor circuit only. In
addition, magnetically held units shall be tested with 80 percent rated oc voltage applied to
coils.

Heasurements during vibration: Ail open and ciosed contact circuits shall be monitored for cont
chatter in accordance with method 310, test condition A, of MIL-STD-202. The lamp circuits shal
be monitored by a similar circuit capable of detecting discontinuities of 10 milliseconds or
greater. Halt of the units shall be tested with the actuating means 1n one position 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
shall be modified by successive testing in the same plane to monitor contacts, switch by switch, to

ne if a switch is defective.

act
L

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

4.8.16 Shock (see 3.21). Switches shall be tested as specified in 4.8.16.1, and in addition, when
specified (see 3.1), switches shall also be tested as specified in 4.8.16.2. The following details and
exceptions shall apply to method 1 and method II.

b.

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

Half of the units shall be tested with the ggtggt1na means in one position and the other half of
the units shall be tested with the actuating means in an alternate position. Open circuits may be
connected in paratlel and monitored for closing and closed 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 wmodified by applying successive identical blows in the same plane
to monitor contacts, switch by switch, to determine if a switch is defective. Magnetically held

units shall be tested with 80 percent rated dc voltage applied to coils.

Measurements before the test: Not applicable.

Hounting: Switches shall be mounted by their normai mounting means. If switches incorporate an
edge-lit 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.

27
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4.8.16.1 Method 1. Switches shall be tested in accordance with metnod 213 of MIL-5TD-202. The following
detrails shall apply:

a. Test condition: B (75 G's, half-sine).

b. Measurements during test: Switch contact stability shall be continucusly monitored in accordance
with method 310, test condition A of MIL-STD-202.

¢. Measurement after test: Switches shall be examined for evidence of broken, deformed, or displaced
parts.

d. Mounting: Switches shall be mounted on a rigid metal panel.

4.8.16.2 Method 11 (when specified). Switches shall be tested 1n accordance with method 207 of
MIL-STD-202. The following details shall apply:

a. Measurements during test: Unless otherwise specified (see 3.1), switch contact stability shall be
continuously monitored in accordance with method 310, test condition E of MIL-ST0-202.

b. Measurement after test: Switch shall be etectrically and mechanically operable.

€. 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). Switches shall be tested 1n accordance with
method 212 of MIL-STD-202. The following details and exceptions shall apply:

P Toot rmemdis sonm . A
1EoL LUnu L Iun, A

b. Acceleration force: 20 G.

c. The switches shall be monitored for opening of closed contacts and closing of open contacts with 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 of the units shall be tested with the actuating means in an alternate
position (see 3.1 and 6.2). Magnetically held units shall be tested with 80 percent rated dc
voltage applied to coils.

4.8.18 Moisture resistance (see 3.23). Switches shall be tested in accordance with method 106 of
MIL-STD-202. The following details and exceptions shall apply:

a. 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.

b. Polarization: During steps 1 to 6 inclusive, a polarizing voltage of 100 v dc shalt be applied
between current carrying parts and the metal panel. The negative polarity shall be applied to the

metal panel. Steps 7a and 7b are not applicable.
c. Load voltage: Not applicable.

d. Final measurements: Within 5 minutes after conclusion cf the test and while the switches are stili
wet, insulation resistance shall be measured as specified in 4.8.23.

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

f. [istilled or deionized water may be used for this test.

28
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4. B.19 Dielectric withstanding voltage (see 3.24). Switches shall be tested in accordance with 4.8.19.1

8 A0 "

ard, when applicable, n atcordancs with 4.8.79.2

R 19.1 At atmospheric pressure. Switches shall be tested in accordance with method 301 of M1L~STD-202.
These tests shall be performed with the switch contacts In normal position, and shati then be repeated for
each other contact operating position. The following details shall apply:

3. Ta2st potential: 1,000 volts r~ms.

1cation: 1 minute for qualification and group B tests; 5 seconds for group A

g
~

c. Points of apptication:
(1) Between each terminal and exposed noncurrent carrying metal or grounded parts.
(2) Between adjacent terminals of mutually insulated circuits.

(3) Between 2ll unconnected contact terminais of the same pole. This measurement 1s not
applicabie after electrical endurance.

[

Examination after test: Switches shall be examined for evidence of arcing, flashover, breakdown of
insulation, and damage.

4.2.19.2 At reduced barometric pressure. Switches rated for operation above 10,000 feet shatl be tested
as specified in 4.8.19.1 and in accordance with method 105 of MIL-STD-202. The following details and
exceptions shall apply:

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

* 4.8.20 Seal (when applicable) (see 3.1). Switches shall be tested as specified in 4.8.20.1, 4.8.20.2, or
4.8.20.3. 1f switches incorporate an edge-iit panel mounting spacer one-half of the sample units shall be
mounted with the spacer in front of the panei. The remaining half shall be mounted with the spacer behind
the panel or without the spacer, as spplicable. Following the test, switches shall be examined for water
leakage and subjected to the dielectric withstanding voltage test.

4. 8.20 1 Splashproof (appticable to enclosure design 4) (see 3.25). With the switch mounted by 1ts
normal means, the switch shall be subjected to the splashproof test of MIL-STD-108.

4.8.20.2 watertight (applicable to enclosure design 3) (see 3.25). Switches shall be properly mounted
with the specified mounting harduare in the bottom of an open container. The switches shall be subjected to
the watertight test of MIL-STD-108. While submerged, the switches shall be manually operated for three
complete cycles of operation.

* 4.8.20.3 Dripproof test (applicable to enclosure design 2) (see 3.25). With the switch mounted by its
normal means, the switch shall be subjected to the dripproof test of MIL-STD-108, 15 degrees method, with a
5 gallion quantity of water flowing over the specimen for a period of 5 minutes duration. The water shall be
directed within 12 inches above the test specimen.

4.8.27 Marking visibility (see 3.26). Switches shall be examined for {egibility of required marking.

4 8.22 salt spray (corrosion) (see 3.27). Switches shall be tested in accordance with method 101 of
MIL-STD-202 with associated mounting and terminal hardware assembled. The following details and exceptions
shatl apply:

a. Test condition: A.

L. FPost test: Switches shall be examined for evidence of warping, cracking, excessive corrosion. or

cther damaue,

i

-+
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AR P Insulataor ance (gae 3 22° Switches shai!l be testead 10 acinrlen.e it method 302 of

MIL-S10-202. Tne following details snatl apply:

a. Test condition: B.

5. Points
(1) Between each terminal and exposed noncurrent Zarrying mela. Of grounved parts
(2) Between adjacent terminals of mutually insutated circuits.

(3) Hetween all unconnected contact terminals o1 the same puie.

These tests shall be performed with the switch in normal position, and shall then be repeated for other
operating positions.

4.8.2L Short circuit (see 3.29 and 3.1). Switches shall be tested as specified in 4.8.24.1, method 1, or
when specified (see 3.1), switches shall be tested as specified in 4.8 24.2, wethod 11

4.8.24.1 Method 1. The switch shall be inserted in a circuit calibrated to supply current equal to 60
times the rated resistive toad at the lowest rated dc voltage specified (see 3.1). The switch shall be
connected 1n series to a thermal-type circuit breaker or a fuse in accordance with figure 5. A circuit
breaker shall be used for switches having a rated restistive loag of 10 amperes or greater, and a fuse for
switches having a rated resistive load less than 10 amperes. The wire shall be of a size for single use ir
free air as specified in table XV as determined 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 shall be used. The
terminals shall be in accordance with MIL-T-7928. The circuit breaker shall be 1n accordance with
MIL-C-5809 and cable and fuses shall be in accordance with MIL-F-15160 and table XV. 1t the rated load of
the switch does.not coincide with a circuit breaker or fuse current rating, the next larger breaker or fuse
shail 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 3 closed position as shown on figure 5, the circuit shall be closed manually by switch S,. &
minimum of 2 minutes shall elapse between the successive closings of the switch. The test shall be
conducted five times. For double-throw switches, half the switches shall be tested in one position, and the
remaining half shall be tested in the other position.

OSCILLOSCOPE
AJ,~\\,
-/

l CIRCUIT BREAKER
DA FUSE

S

POWER
SOURCE
o o— o0—T—
51 SWITCH
UNDER
TEST

FIGUPE & (arcuir oraaram fo~ short circutt %est,
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TABLE XV, Short circuit and electrical endurance wire size,

and circuit breaker or fuse designations.

| i o ) |
ve rating at lowest | Wire size | Circuit breaker or fuse |

Resisty
ltage, 10 amperes , ‘

Vo

i
.
.
i
i
!
|
!
!

t
i
Less than 10 i AN-20
)
|

! ﬁ

I l

| MIL-F-15160/2, characteristics |
‘ | A rating, as applicable !
! 10 ; AN-18 H MS25244-10 |
! 15 } AN-18 | MS25244-15 |
f 18 | AN-16 | MS25244-20 |
| 20 | AN-16 | MS25244-20 {
} 25 i AN-14 ! MS25244-25 |
{ 3C | AN-14 } MS25244-30 |
! 40 | AN-12 i MS25244-50 |
| ! P i

4,.8.24.2 Method I1. Method 1! is similar to method I except as follows:
The calibrated circuit shall be closed by the switch under test, and after the circuit breaker or fuse
interrupts the circuit, the test switch shall be manually opened. This procedure shall be repeated 10
times. After each closure, the test switch shall be returned to the "off" position, and the switch contacts
shall be checked for proper opening by any suiltabie continuity test method. The circuit breaker shall be
reset or the fuse replaced after each closure. The switch contacts under test must open after each closure
operaticn, and there shall be no mechanical failure or damage to the switch case.

.30). Switches shall be tested in accordance with MIL-STD-202, method 109. The
y:

a. Electrical load: Switches shall be operated at their rated inductive current and at their maximum
rated dc voltage.

* b. The switches, including the lamp circuits, shall be checked for electrical and mechanical operation
at the conctusion of the test.

4.8.26 Sand and dust (when specified) (see 3.1 and 3.31). Switches shall be tested in accordance with
method 110 of MIL-STD-202. The following details apply:

a. The second 6-hour test at 63°C (145°F) shall be performed immediately after reaching stabilization
in step 2.

b. During exposure to sand and dust, the switches shall be mechanically operated at a frequency of
60 25 cycles per minute for 2,500 cycles.

c. Post test examination: Switches shall be examined for operating characteristics and circuit
continuity
continuity.

4.8.27 Overload cycling (see 3.32). Each switch to be tested for electrical endurance shall first be
tested for overload cycling at room ambient conditions, using the same voltage, electrical frequency, and
the same pairs of contacts that will subsequently be used for the electrical endurance test. The switches
shall close and open the overload current of a resistive circuit equal to 150 percent of the resistive load
rating at the particular voitage and electrical frequency. The cyciing rate shall be five to six cycies of
operation (see 6.4.12) per minute. Fifty cycles of operation shatl be pertormed. The duty cycle shall be
approximately 50 percent on, 50 percent off.
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4.8.28 Electrical endurance (see 3.33). Switches snell make ano brear tne specified ewectrical loas for
25,000 cycles ot operation (see 6.4.12) untess otherwise specitied (see 3.1),

4.8.28.17 Conditions.

—h

Urlecs otherwise specified (see 3.1), test 'sads chall be arrangesd s~ that an 1ndependent (oad
shati be provided for each pole.

Suitches shall be continuously monitored and reccrded to determine whether any contact has taited

1o open or close its individual circuit in the proper sequence. The moritoring circuit shall not
shunt 1nductive components of inductive {oads or switch contacts.

Temperature rise shall be measured (see 4.8.28.30.

ha a

] NnArRAvYimata
v O appréeximate

i
P4 7 d hd
and motor loads. The duty cycle sha

Tha Aty rurla €
v Gun TyCi@ 2

rcent off for resistive, inductive,

pe
percent on and 70 percent off for lamp

nanr
[

y S0 D
LL be approximately 30

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

When appiicable, nalf of the switches shali be normally open types and the other haill shall be
normally closed types. For double throw switches, one-haif of the switches shall be tested with
the load circuit connected to one throw, and tne remaining half ot the switches shall be tested
with the ioad circuit connected to the other throw.

In any of the specified (oad tests, each conductor shall be of an applicable size for single use n
free air as listed in table XV. If the switch rating under test does not coincide with a wire
s12e, the next iarger diameter wire shail pe used.

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

ALl tamps (or LED's when specified, see 3.1) shall be continuously energized at their maximum rated
voltage during cycling. MS3338-6839 or MS25237-327 lamps (or industry equivalent) or industry lamp
number 86 shall be used, as applicable.

Temperature conditions during electrical endurance load cycling are as specified in table XVI.
Altitude electrical tests shall be conducted at room temperature conditions only. Switches which
are tested to resistive, inductive, and lamp loads shall be subjected to the minimum number of
operating cycles at maximum temperature as specified (see 3.1). Switches which are tested to motor
Loads shall be subiected to the minimum number of operating cycles at room ambient conditions.

The dc power source shall provide the rated or inrush current on resistive loads within 300

misrrncarnnde aftar rlaceina tha rirmiit uith a hnincaleece rantart deuvice NDeril lnarame chali he
microseconcs atter clesing the circunt 2 bouncelesc contact 1ce. QOscrllograms shatll be

L4 L RRSH coey L

provided with the test report documenting this characteristic.

voltage: 25 percent for dc
+7 percent for ac

frequency: 15 percent

Current: 15 percent.
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TABLE XVI. TYemperature conditions during electrical endurance toad cycles.

irductive ! Resicstive : Lamp : Motor

; | ! : I i i i i
AC L DC_ 1 AL i A ! i AC {DC

<)
5

e ]
e}

percent o1 electrical toad cycles

|
Wl
1
E
|

i

! i ) | i i \ i |

| High | sea w00 | 00 | e | oo 1100 |00 |
|_temperature | level i | | | | | |

| | l | | | i i !

| Room | Sea | | | | | | 100 | 100

| ambient | _level ! | | | | i 1

| temperature | | | | | | | i

| | Altitude ! 100 | 100 | 100 1 100 00 o1 | |

| ] i | i ' ! ! ! : 1

{.B.28.2 Loads. Voltage, current, frequency, altitude, and operating cycies shall be as specified (see

3.0,

* b.
d.
f.
g.

The loads are as follows:

Resistive load, dc.

—

Inductive load, dc: Inductive dc loads shall use inductors 1n accordance with MIL-1-81023.

tamp load, dc: Controlling a tungsten tamp which provides the rated, steady state lamp current.
The circuit shall be arranged so as to provide a minimum of 15 seconds cooling time preceding each
time a lamp is energized. only tungsten lamps having a nominal wattage not to exceed 50 watts, at

the voltage specified, shall be used to make up the load.

ijon of the inrush current shatl be not less than .05 second. Onty

Motor ioad, dc: The duratie
s shall be used. switches shall make six times the rated ioad and break the

resistive component
rated load.

Inductive load, ac: Inductive ac 1558 test circuits shall consist of inductive and resistive load
element connected in series. The circuit parameters shall be rated inductive {oad current at
0.7 $0.05 Lagging power factor at 115 volts.

) above, except that the rated ac voltage shall be used. only

Lamp ioad, ac: similar to (¢
inal wattage not to exceed 200 watts, at the voitage specified, shall be

tungsten lamps having a nom
used to make up the load.

motor load, ac: The duration of the inrush shall be not less than .05 second. Only resistive
components shall be used. switches shall make six times the rated load and bresk the rated load.
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4,8.28.3 Temperature rise meaturement. Tre switches tested “or elestrical endurance at the rated
ragi1stive current, srail be tected immedizreiv thereafrer +fo- tarrer

ure ryee The eyree sermiral
temperature shall be meacurea using @ suitanle thermocouple (2B-32 AWG), while the switcn 1 continuousiy
carrying its maximum resistive Load. The test shall be performed with the switch n still air which has a
temperature of 25°C 25°C. The temperature measuring thermocoupte shall be attached to the terminals which

LA raRPrIme fineam® Aiinsns Fha arleaad and eIy *acr o I3
were carrying current quring the overload ang endurance tests. 1f wire leads are pFOviﬂEd the measu'en%ﬂt

shall be made on the copper conductor at the point of the entrance of the leads to the switch. If wir

Leads are not provided, the connections to the switch shall be made with not less than 1 foot length copper
wire cf the size usec during the endurance test and the measurement shaill be made on the terminal at a point
ad\acent to the insulating medium. The test current shalt be passed through the switch without
interruption. The terminal temperature shall be recorded at not less than 5 minute intervals, until the
temperature has stabilized or until a minimum period of 2 hours has elapsed. The temperature shall be

1A ad 3. 1 5
considered stable when three successive readings taken at S minute intervals indicate no change in

temperature., The ambient temperature shall be measured during the same period at a point sufficiently far
from any heat source (1ncLuding the test switch) to obtain a representative temperature value for the air
P T Sy & AR Py sl o d

reacn1ng the switch Dy convection. The temperature rise shall then be calculated uy subtracting the lowest
recorded ambient temperature from the highest recorded switch terminal temperature.

4.8.29 Mechanicat endurance (cee 3.34). Unless otherwise specified (see 3.1), switcnes shall be tested
o .

runlon ~Ad mmsiea -5 &cer Az“r amd ZE DMWY ~rurlone Af Araratian a2+ rnAnAm toamearariira Th

Tyclwes OV operastion at ¢ e L, ant oo,vuu Cy{igs OF Operalitn al rolm temperaiure. 1

* a. The switches shall be subjected to 5,000 cycles of operation (see 6.4.12) at -55°C 22°C, 10,000
a ruerlann
e cycling
rate shall not exceed 100 cycles of operation per minute and shatl not be less than 10 cycles of
operation per minute. Each cycle of operation shall be the movement of the actuating means through
the entire range of its travel (from free position to full overtravel position and return to the
fully released position) causing the switch contacts to change from one position to another and
then return to their original position. All sWitches except those with push-puil operation shail
be returned from their depressed position solely by the 1nternal mechanism of the switch. Switches
shall be continuously monitored to determine whether any contact has failed to open or close its
individual circuit in proper sequence. Lamps shall not be energized.
After tests are conducted as specified in 4.8.29a, a lamp retention in ce
figure 2 shall be inserted (to complete engagement) and withdrawn five t1mes. The test plug shall
then be installed and the lens held so that the base on the test plug points directly downward.

cr

- ~ean nitk
i N

mi

¢. After tests are conducted as specified in 4.8.29b, a modular switch assembly, as applicable, shall
be completely engaged and removed from the modular indicator light assembly a minimum of 10 times.
The lens Lampholder assembly shall be completely removed, relamped and installed a minimum of 100

times. After the tests, the switch shall be examined for any physical damage, that 1s sticking 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 esch pol {
under test shall be connected into a circuit having a 27 + 3, -0 volt dc source and a Lload consisting of the
coil of relay M5757/10-033 of MIL-R-5757/10, or equivalent. Switch performance during the test shall be
continuously monitored by a device which indicates failure of the relay to ciose and open during each cycie
of operation. Unless otherwise specified (see 3,1), the number of operations shall be 50,000 cycles. The
switch shall be cycled by a mechanical actuating device. During each cycle of operation, the actuating
member of the switch shall be moved once to each extreme of its travel. Double-throw switches shall be

®
o
e

@

v

b
-
£I
o
w

Tt ek Lol S P t PN o Annen nantants and halé cantral

tested with half of the bdmpLE Lot LUHLIUL\IHg the load with the uUlmaLLy Ope€in CGNtalts anag nadi puu;-ukxing
the load with the normally closed contacts. Each multipole switch shall be connected with all normally open
circuits loaded simultaneously or all normally closed circuits loaded simultaneously. The frequency of
actuation shail be compatibie with the time response characteristics of the reilay monitoring device. Prior
to testing, each switch chall be subjected to a 24-hour minimum rnnd1t10n1nn in air at the maximum rated

unjectie

temperature. The test shall then be performed at the following operating temperaturef.

a IC mar~ant *ha tact alar =t tha minimoam tamearacsara cnonri1$iad
a €2 PTILTiivt Ut it 1oLl oy LT gt LT di5anidm LThipgu i g unrc spluiritu
b 50 percent of the test ~.c. e 3t room ambrert temperature
c¢. 25 percent ot the cycles &t the maximum temperature specified.
Switch contact resistance shall be measured tollowing the test ysing the electrical parameters of the

minimum current test load Tnree measurements <hal!l be rade o @2 h cnmtact ey Ted T2 The monmgT
current test.

LYA
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4.6£.31 row level Lite (wnen specified) (see 3.1 and 3.35). SwWitches snall be tested as sresitied or
metho 171 of MIL-5I0-202. The following datails shali apply:

a. Contact load: Each set of normally open and normally ctosed contacts shall be connected to
individual loads.

b. Operate cycles: 50,000 2t a rate not to exceec &0 cycles per minute with "ON" and "OFf™ times
approximately equal.

c. Ope 1no temperatures:
(1) 25 percent of the test cycles at the minimum temperature specified.
@ ¢

percent of the test oycles &t room ambient temperature.

(3) 50 percent of the cycles at th

o
il
-
%l
Ell
-t
1}
®
-3
o
-t
<
L4l
3
[

% 4.8.32 Logic level circuit (when specified, see 3.1) (see 3.37). Switches shall be tested in accordance
with EIA RS-448, method 17 as follows:

a. Contact load: Each switch contact shall make, carry, and break a resistive load of 10 $1 mA at an
open circuit voltage of 5.0 0.5 v dc. Both normally open and normally clcsed contacts shall be
loaded. Contacts shall be connected to individual loads.

b. Cycles of operation: Unless otherwise specified (see 3.1}, the number of operations shall be
50,000 cycles. The actuation rate shall be 120 cycles per minute maximum. Unless otherwise
Jpe»illcu (see 3.1), each stroke of the actuating means shall include the full range of travel from
free position to full overtravel position and return to the fully released position. The actuation
force applied to the switch actuator shall not exceed the force required to reach the extreme

position of travel untess so authorized by the manufacturer.

c. Monitoring: During each closure of the contact, the voltage drop across the switch terminals shall
be monitored for a duration of no less than 50 percent of each contact static closure. The switch
contacts need not be monitored untit 10 mitliseconds atter the initial contact closure to exclude
any contact bounce. During each opening of the contacts, the voltage drop across the switch
terminals 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
oceur, or discontinue the test when sticks or misses occur.
4.8.33 EMI/RF1 shielding (when applicable) (see 3.38). Switches which are equipped with EMI/RFI
shielding shall be tested as specified in 4.8.33.1, or when specified (see 3.1), switches shall be tested as
specified in 4.8.33.2.

4.8.33.1 Positive grounding. Resistance between the mounting bushing or bezel and the EMI/RF1 shield
shall be measured in accordance with method 307 of MIL-STD-202. The following details and exceptions shall
apply:

a. Methed of connection: Between a suitable exterior poirt on the mounting surface and the screen
(lens may be drilled for access to screen).

b. Test current: 100 210 milliamperes.

¢. Open circuit test voltage: 6 7 V dc.

d. Number of measurements per activation: One in free position and one in full plunger overtravel
position. There shall be no exterior force applied to plunger during measurement of resistance in

free position.

o

[}
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8.33.2 sShielging efficiency {when specified, see 3.1). Switches shall be tested utilizing a test setu
Lor eau1valent> as shown on tigure 6. Measurements shall be made as follows

With the door open and the antennas in the “initial setup" position,
the 200 MHz to 1 GMz range such that the recelved signal level 1s at
ambient level a: that ot the shielded enclosure attenualioun.

establish a test level over
least as many oB above the Rf

Recorc the received signat | gnal gererator ostput .evel.  kepez® feasurements at
100, 200, 400 €00, BOP and

FHove the antennas to the final test positions, close the door and with an RF-tight blank panel
between tne antennas, measure the integrity of the enclosure by setting the signal generator to the

same cutput and reccrd the received slgnaL level for each frequency useg 1n step b.
enclosure attenuation is then catculated using the following eguation:

The shhelded

Attenuation

Where E1 15 the receiver reading in step b and E2 ic the receiver reading in step ¢

Mount the test switck in the blank panel with the rear of the switch outside of the shielded
enclosure (toward the signal generator antenna). The switch shatl be mounted as 1t would be for
normal instatiation using the mounting hardware suppiied or recommended. en
of step ¢ above and calculate the shielding attenuation of the switch using the new receiver
readlngs.

Repeat the measurements

SHIELDED
ENCLOSURE ———
INITIAL
{FINAL SETUP) eeTin e
A e i MONITOR
: 1 RECEIVER
i
! 1 A
Do N
[ ‘ T &
' i
SWITCH i i
UNDER TEST METE ETER
TEST PANEL ¥ \ I
(SEE NOTE) 1 \ "
METER METER
U | 1
Vo A
P \ + /
; | ! AMPLIFIER ! SIGNAL
_____________ + (IF NEEDED) : —1 GENERATOR

Test panei shall be located 1n the champer wall at least 1 meter tfrom any

corner and at least 1 meter from tloor and ceiling.

TIAyRE AL Blosk dizqoam ot evnnteh chyeldirg ex*rc s Tent

3¢
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lors (see 3.39). The chromaticity shall be determined by spectrographic or visual
W U-"x'\é s otherwise specified (see 3.1), lamps used for chromaticity testing shell

L , C
have & caiibrated mean spnerica. candle power of .34 2.02 for 7-1-3/4 lamps and .15 .02 for T-% lamps

a. Hethod I: Spectrophotometer - fiat siab: Chromaticity shall be determined using a
spactrophotometer, flat slab material of the same density and thickness f the shaped tfilter, and

necessary calibration filters.
b. Method 11: Spectroraciometric - Chromaticity shall be determined using a spectroradiometer, a

complete illuminated push button assembly, calibrated lLamps of specified color temperature, and
necessary calibration filters.

(23

Method I11: Visual comparator - Chromaticity shall be determined by a color comparator, necessary

high and low 'imit plastic or glass filters of known chromaticity, and calibrated light sources of
specific color temperature.

4.8.35 Luminance (see 3.40). Unless otherwise specified (see 3.1), all luminance measurements shall be
taken in conpletely dark surroundings. All readings shall be point readings and averaged. Luminance

readings shall be taken by a calibrated photoelectric photometer. Luminance say be taken without the legend
installed if the legend material is not a significant part of the illumination system. Unless otherwise
specified (see 3.1), lamps used for luminance testing shall have a calibrated mean spherical candlepower of

.34 .02 for T-1 3/4 lamps and .15 £.02 for T-1 lamps. Ffor points of measurements, see figure 7.

* 4.8.36 Sunlight readability (when specified) (see 3.1 and 3.41). A light source of 3,000° to 5,000°
Kelvin color temperature shall be directed at an angLe of e1= 15° £2° to the normal of a diffuse

reflectance standard {pressed barium sulphate or PTFE powder (polytetrafluorethylene resin), see figure 8).

The size of the Light source shall be Limited so that § < 20°. A photometer shall be positioned at an angle
of e2 = 15° 2° 1o the normal of the reflectance standard. The light source shail be adjusted to produce

10,000 foot candles illumination on the reflectance standard as measured by the photometer. The reflectance
standard shall then be removed and replaced by the viewing surfaces of the display to be tested. Using this

test configuration, the luminance of the legend both 1Llum1nated and non\Lluu1nated plus that of the

adjacent background areas shall be measured. Three Luminance read1ngs per legend character shall be taken
{see figure 7). From these readings, the following contrast r s can be calculated for each character:

n
CS Tan o8 (G lulaieu Lnaracier.

T e e mem s o B2 - Bl

The ON/BACKGROUND contrast CL = T
83 - 81

The OFF/BACKGROUND contrast Cyi= BT

Average background iluminance
B2 = Average character luminance, lighted
Average character luminance, unlighted

m
Wi =
[TI]

The test shall be repeated with o1 and 02 = 30° 22°. Normal production units shall be tested. The sample
units shaLl have tuo tines of characters uhxch ut1l1ze at least three-fourths of the maximum legend area.
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NORMAL |
5>
\ /////< 4
Yo /" LIREFLECTANCE STANDARD
’ —— |(REPLACED BY VIEWING
£ \_ SURFACE OF DISPLAY
\ )Y 8<e0° AFTER ADJUSTMENT
OF LIGHT)
E = LIGHT SOURCE
P = PHOTOMETER
FIGURE 8. Specular reflectance test for sunlight readability.

% 4. 8.37 Night vision imaging system {NViIS) compatibility (see 3.42) {when specified, see 3.13. The test
procedure for measuring luminance, chromaticity and spectral radiance shall be in accordance with
MIL-L-85762 for illuminated controls (for NVIS green A and B), caution signals (for NVIS yeliow), and
warning signats (for NVIS red).

4.8.38 sStray lights (when specified) (see 3.1 and 3.43). wWhen switches are tested for stray lights, &
photometric measurement shall be made on stray L\ght areas as determined from visual 1nspectlon To
determine stray {ight emitted at acute angies to the display face, a flat-white neutrally reflecting surface
of 85 15 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 display) 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

PorpeTRa LU

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 paraliel to a side .edge and az least five more

sets of reau"\gs shatl be made in the same manner a
specified in 3.43.

[P [
ne avove. ALl Teaaing v

w
m
w

4.8.39 Field of view (see 3.44). The switches shall be mounted in a yertical position with the
character(s) displayed on the screen. Unlegs otheruise specified (see 3.1), the screen shall be viewed from
a distance of 3 feet, at all angles up to 40° to a line perpendicular to the viewing surface.

5. PACKAGING

$.1 Packaging requirements. The requirements for packaging shall be 1n accordanse wich M - 28700

(V)]
0
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6. NOTES

(This section contains information of a general or explanatory nature that may be nelpful, but 1s not
mandatory.)

6.1 1Intended use. The sWitches covered by this specification are intended for use as panel displays and
switching devices in alternating and direct current applications. Muttipole switches are not to be used on

polyphase circuits exceeding 115 volts line to line.

6.2 Acquisition requirements.

6.2 7 Category I switches {iiems covered by specification sheets and igentified by military PIN
3.2.1). The acquisition document should specify the following:
a. Title, number and date of this specification.

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

¢. lssue of DODISS to be cited in the solicitation, and if required, the specitic issue of individual
documents referenced (see 2.1).

6.2.2 Category I1 switches (qualified switches with modification, see 3.2.2). The acquisition document
stould specify the following:

a. Title, number, and date of this specification.
b. Title, number, and date of applicable specification sheet.

be cited in the solicitation, and if required, the specific issue of individual
ed (see 2.1).

c. Issue of DODISS to
-l
!

ssmam® o

documents referenc
d. Switch is category II.
e. Military PIN of qualified switch.
f. Manufacturer's PIN of modified switch (see 3.43.1(b)).

x g. Details of the variations from the specification sheet. A copy of the drawing furnished, including
the description of the variations from the specification sheet, shoutd 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 1 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 is to be performed.
(3) samples and submission of data, 1f other than that specified.

* 6.3 Qualification. With respect to products requiring qualification, awards will be made only for such
products as have, prior to the time set for opening of bids, been tested and approved for inclusion in the

The attention of the contractors is called to this requirement, and manufacturers are urged to arrange to
have the products that they propose to offer to the federal Government tested for qualification in order
that they may be eligible to be awarded contracts or orders for the products covered by this specification.
The activity resporsible for the qualified products tist 1c the Space and Mavat Warfare Systems Command
(SPAWAR 003-114), washington, DC 20363-5100. Information pertaining to qualitication of products should be
obtained from the Defense Electronic Supply (enter (DESCY, ATTN: DESC-EOP, Dayton, Chio 45444-5000, Agent
fer Admincstration of the Qualified Products .iot. Aprlicatron for guzl:friation tects chould be made n
accordance with "Provisions Governing Qualifi-ation” (see & 3.1).

40
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5.3.7 Lopies of specitications and "Provisions Governing Gualification” masy be obtained upor application
1o Commanuing Officer, Navai Pubiications aid borks Center, 5801 Tator Avenue, Fhiladelptia, PA 17720.

4.4 Definitions.

6.4.1 Switch assembly. Switch assembily 1s one of @ore SWitcthe

tches
having a common actuating means, that ic, lever, rocker, hutton, or p

€.4.1.17 Mmanual switch assembly. A manual switch assembiy 15 one or more switches adapted to or inte
for hand operation, i.e., to be depressed or operated manually and subject to operator variations.

6.4.2 Actuator. The switch actuator is the mechanism ¢f the switch 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 switch is the minimum open gap distance
between the stationary and movable contacts or live parts connected thereto, with moving contact member in
the open position.

6.4.5 Actuating force or torque. Actuating force or torque is the force or torque applied to the
actuator to operate the contacts.

6.4.6 Releasing force or torque. The releasing force or torque is the value to which the force or torgue
or the actuator must be reduced to permit the contacts to return to the unoperated position after operation.

6.4.7 Overtravel force or torque. Overtrave. force or torgque is the force or torgue applied to actuatin
mechanism to move the actuator to the overtravel Limit position.

6.4 .8 Contact bounce time. The contact bounce time is the total time between the initial contact and the
cessation of contact opening due to transfer mechanism disturbance. Dynamic contact voltages due to
resistance fluctuations or "white noise"
shall not be included in contact bounce time.

6.6.9 gnclo

¢.6.9 \ ure

>

n en
. non

sy closure is an auxiliary housing providing protection and means for mounting and
actuating of the basic switch.

£.4.10 Legend. The inscribed message (words, numbers, symbole, etc.) on the face of the switch which
conveys switch function to or signals the operator.

6.4.17 Sunlight readable. A switch with a Legend which is visible under direct sunlight conditions when
illuminated and hidden when not 1lluminated.

6.4.12 Cycle of operation. A cycle of operation is the movement of the actuating means through the
entire range of its travel, causing 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 full range of travel
from free position to full overtravel position and return to the fully released position.

amamd Al 3 3
aced 0 ntinat

6.4.13 Intermetailic_contact. The finishing of metallic areas to be pl
assembly presents a special problem, since intermetallic contact of dissimilar metals result
electrolytic couples which promote corrosion through galvanic action. To provide the required corrosion
protecticn, intermetallic couples are restricted to those permitted by MIL-STD-BB9.

¥ £.4.%4 Gold contacts. Contacts in which the mating surfaces are gold or gold alloy throughout the rated
Life of the switch. (In some instances, gold plating may be used for shelf Life or multi-rating cepability
and 1s fully expected to be destroyed during life.)

* ¢.4.75 Silver contacts. Contacts in which the mating surfaces are silver or silver alloy throughout the
rated L-fe of the switch.
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use or operation of the switch.

* 6.4.78

It may be 2 geparture Trom estab.

night Visior Imaging System (NV
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and that MIL-STD-1472, Human Engineering Design

applies.
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pue to performance and environmental requirements,

conditions tan Louw for normal navigation and pilctage.

conTonly specify that miiatary
Criteris For Military Systems,

stancarc -ormocnents be used
Equipmert and Facilities,

or other factors, military specification

switches frequently do not meet the requirements of MIL-STD-1472. To provide the desired operability, 1t is
rnnnpgted that eou|oaent designers select tne migitarny specification switihes wnlch can miLi o ciosely confora
tc the hugman saterface requireTents S MIL TTD ATD Wit aac-ificing reizabs Ui
% 6.6 Subiect term (key word) listing.

Controls

Flyorosilicone

Legend

tight, indicator

VIS

Polytetrafluorethylene
% 6.7 part or ldentifying Number (Plh). See 1.3,

6.8 Changes from previous issue. The margins of this specification are marked with an asterisk to
indicate where changes {acditions, mogitications, correctiont, deletions) from the previous issue were made.
This was done as a convenience only anc the Government assumes no {rabii1ty whatsoever for any inaccuracies
in these notations. Bidders and contractcrs are cautioned to evaluate the requirements of this document
based on the entire content irrespective of the marginal notations and relationship to the last previous
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