Downloaded from http://www.everyspec.com

HIL-S~837S1A
26 JAN 1976
ED
MIL-5-83731
16 March 1872

MILITARY SPECIFICATION

SWITCHES, TOGGLE, UNSEALED AND SEALED TOGGLE,
GENERAL SPECIFICATION FOR

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

1. SCOPE

1.1 This specification covers the military requirements for unsealed and toggle
sealed toggle switches,

2. APPLICABLE DOCUMENTS
2.1 The following documents, of the 1ssue in effect on the date of invitstion for

bads or request for proposal, form a part of this specification to the extent specified
Nerein:

SPECIFICATIONS
FEDERAL
L1-9~765 - Rbber, Silicone, Low and High-Tempersture and Tear
Resistant.
MILTTARY
MIL-M-14 - Molding Plastic and Molded Plsstic Parts, Thermosetting.
MIL-P-997 - Plastic Materisl, laminated, Thermosetting, Electrical-
Insulsting; Sheets, Glass Cloth, Silicome Resin,
MIL-~-W-5086 ~ Wire, Electrical, Mook-up and Interconnecting, Polyvinyl
. Chloride Insulstion, Nylon Jacket, Tin-Coated Copper
Conductor, 600 Volt, 105°C.
MIL-T-5624 - Turbine Fuel Avaation, Grade JP-4 or JP-5,
MIL-1-7808 - Lubriceting 011, Aarcraft Turbine Engine, Synthetac Base,
MIL-T-7928 - Terminals, lug and Splice, Crimp-Style, Copper.
MIL-E-9500 - Ethylene Glycol, Technicsl.
MIL-F-14256 - Flux, Soldering, Liquad (Rosan Base).

MIL-P-15037 - Plastic Sheet, Laminated, Therwosettang, Glass Clott,
Melamine-~-resin,

MIL~-F-15160/2 Fuses, Instrument, Power and Telephone.

MIL~P-18177 -~ Plastic Sheet, Laminsted, Therwosetting, Glass Fiber Base,

Epoary-resan.
MIL-S-28786 - Switches, Preparation for Delivery of.
MIL-C-45662 - Calibration System Requirements,
MIl-1-81023 - Inductor, 28V DC Laboratory Test, General Specification for,
STANDARDS )
FEDERAL

FED-STD-404 -~ Plactic, Method< of Testing.

FSC s59°~
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MILITARY
MIL~STD-10% - Sampling Procedures and Tables for Inspection bv Attributes.
M1L-STD-2r2 - Test Methods for Electronic and Electrical Component Parts,

MIL-STD-1285
M]L-STD-)540

Marhing of Electrical and Electromic Parts,
Common Termination System for Electrical and Electronic Parts

For applicable switch MS military standards covered by this specification, see
Supplement |,

(Copres of specifications, standards, drawings, and publications required by
suppliers 1n connection with specific procurement functions should be obtained from
the procuring activity or as directed by the contracting officer.)

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

NATIONAL BUREAU OF STANDARDS
Handboo) H28 - Screw-Thread Standards for Federal Servaces.

(Applicataon for copies should be addressed to the Superintendent of Documents,
Government Printing Office, Wwashington, DC 20402.)

3 REQUIREMENTS

3.1 MS military standards or militar) specification sheets. Individual switcn
requirement< shall be as specified herein and 1n accordance with the applicable MS
military standard or m.litary specification sheet. 1In the event of any conflict
between the requirements of this specification and the MS military standa~d or
military spe:ification sheet, the latter shall govern.

3.2 Switch categories, Switches furnished under this specification shall be
categom I, II, or I1ll, as defined in 3.2.1, 3.2.2, or 3.2.3, respectively.

3.2.1 C(ategory I switches, Switches completely defined by a MS military standard
or military specification sheet,

3.2.0 Categorr 11 switches (see 6.2.21., Switches the same as category ] switches
except for minor difference< such as termination configuration, operating character-
1stics, and minoT actuator variations, which do not change the basic design or construc-
tion of the qual:ified swateh, Category Il switches shall be procured from a source
listed on the applicable qualified products list for the particular simlar product in
category 1. Category ]I switches are nonstandard.

3.2.3 Categery II] switches (see 6.2.3). Switches not covered by MS milaitarv
standards or milatary specification sheet. These swmitches are nonstandard.

3.3 Qual.fication. Category 1 switches furnished under this specification shall be
products shach are qualified for listing on the applicable qualified products list at
the time se: tor opening of bids.

3.4 Material., Material shall be as specitied herein unlesc otherwise approved
b+ the preraring activaty, When a definite material 1s not specified, a3 suitable
miterial shall be used which enables the suitches to conform to the performance
requiremenz~ of this specaficatior Acceptance or approival of amv constituent material
c¢hall not e corstruel ac< a guarant of tre zore.tan.e of the funisned product

re

 (
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3.4.1 Metsls. All metal parts, other than current—carrying parts, shall be of
corrosion-resistant smterial, or shal] be suitably protected to resist corrosion. Paime
1s not acceptable for corrosion protection.

3.4.1.1 Ferrous material. Ferrous material shall not be used for current-carrying
parts.

3.4.1.2 Dissamlar metals, When dissimilar wetals are used in amtimte contact wath
each other, protection against electrolysis and corrosion shall be provided. The use
of dissimilar metals which, i1n contact, tend toward active electrolytic corrosaion
{particularly brass, copper, or steel used 1n contact with ajuminmum or sluminus alloy)
1s not acceptable, However, metal plating or metal spraying of dissimular base metals
to provide similar or suitable abutting surfaces 1s permitted. The use of dissamilar
wetals separated by a suitable insulating material 13 also permaitted. Dissimilar metals

are defined in 6.8 through 6.8.4 inclusive,

3.4.2 Plastic materials., tnless otherwise specified (see 3,1), molded plastic
material shall conforer to MIL-M-14, and laminated plastic material shall confors to
MIL-P.997 MIL-F-1817", or MIL-P-15037; however, stacked laminstions shall not be used
for the switch bodv. Other types of plastic materials msy be used provided the manu-
facturer submits acceptable evidence of performance to the preparing activity during
the qualification test progras on the submitted product. The plastic msterial used 1in
al) external switch parts and enclosures shall be self-extinguishing when tested in
accordance with Method 2021 or Method 2022 of FED-STD-406, as applicsble, to the
thinnest section of the material used. The self-extinguishing requirement applies to
all materials for external parts and enclosures regardless of whether the material used
1s procured to a militars specification or not.

3.4.3 Elastomer seals. The material for all elastomer seals shall be silicone
rubber 1n accordance with 22-R-765., Other types of siiicone Tubber may be used provided
the manufacturer submits acceptable evidence of performsnce to the preparing sctivity
during the qualification test program on the submitted product.

3.5 Design and construction, Switches shall be of the desagn, construction, and
physical dimensions specified (see 3.1 and 3.2).

3.5.1 Toggple Jever. The toggle lever shall be metal, shall have & lusterless
finish, and shall be insulated frox all current-carrying parts.

3.5.2 Attitude. Switches shall be constructed 50 as to assure proper operstion
vhen mounted 1n any position,

3.5.3 Terminals. Terminals shall be as specified (see 3.1). Only the number of
terminals required to sccomplish the cincuit charscteristic shall be furmished.

3.5.3.1 Solderable teymanals. Solderable termanals shall be treated to facilitate
solderang. Silver plating shall mot be used as an external coating. When gold plating
15 used because the terminals are integral with the gold contacts, i1ts thickness shall
be s mumimm of 30 millionths of an inch and 3 maxamm of 100 millionths of an inch.
Terminals shall be designed so that wires csn be mechanically secured prior to solder-
ing. Terminals may be tapped or drilled after coating.

3,5.3.2 Screw terminals. Screw terminals shall be provided with the hardware
specified (see 3.1 and the appendix herean).

3.5.3.3 Integrated wire termination. Switches with integrated wire termanstion
shall be designed in accordance with MIL-STD-1549.

-
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3.5.4 Mounting bushing. The mounting bushing shall be as specified (see 3.1). For
toggle sealed switches the bushing shall be provided with a seal between the toggle
lever and the switching mechanism. The body of the elastomer seal shall not protrude
from the top of the mounting bushing with the exception of the tapered joint or meniscus
where the seal joins the toggle lever, which may be permitted to exceed the height of
the mountang bushing slightly,

3.5.5 Hardware. For direct Government procurement all hardware (see 3.1), mounting
and terminal, shall be supplied i1n a separate package and packaged with the switch.
QPL sources mav provide switches to sources, other than the Government, without hardware
and msay mark these switches with the appropriate MS or M part number.

3.5.5.1 Mounting hardware. The mounting hardware shall be as specified (see 3.1).

3.5.5.2 Terminal hardware. The terminal hardware shall be as specified (see 3.1).

3.5,6 Anti-rotational means. All switches shall be designed to have an anti-
rotational! mounting means which shall be as specified (see 3.1).

3.5.7 Screw threads. Screw threads on external threaded parts shall be in accord-
ance w1th Handbooh H2E. Threading of nonmetallic parts shall not be permitted., Terminal
thread engagement shall be at Jeast two full threads.

3.5.B Solder. Where solder 1s employed, flux shall be in accordance with

MIL-F-14256. Solder shall not be u<ed to obtain mechanical strength.
3.5.9 height. height shall be as specified (see 3.1).
3,6 Performance.

3.6.1 Solderability (applicable to solderable terminals). When switches are tested et
as specafied in 4,8.2, 95 percent of the total length of fillet between the standard _‘J’
wrap wire and the terminal shall be tangent to the surface of the terminal being tested.

There shall be no pinholes or voids<. A ragged or interrupted line at the point of
tangency between the fillet and the terminal under test shall be considered a failure,
At the conclusior of the test there shall be no fracture, loosening of parts or am
other mechanical failure.

3.6.> Resictance tco soldering heat (applicable to solderable terminals). When
ewitche. ive tested a< sperified ar 4,B.3, the switches shall remain operable. When
opencd, there shall be no internal deformation or damage.

.6.% Seitching characteristics. When tested &s specified in 4.8.4, switches shall
operate 3~ <pecified (see 3.1).

3.0.4 Strength of terminals. When Switches are tested as specified in 4.8,5, there
shal]l be no breahage, loosening, or rotating of terminals, and no damage to the switch

by,
[ 4
3.6 & Strength of toggle lever, pivot, and lever stop. When switches are tested

4« spevitied 1n 4,.8,6, there shall be no malfunctior, damage, brealage, or short
circuli, ~»1tches shall operate mechanically and electrically,

S.6.6 Strength of mounting bushing., When switches are tested a< <pecified 1n 4 8.7,
there < 1 bc one looseming of the mounting bushing or other mechanicai eamage.

3.6 T Lontact \oltage drop. When switches are tested ac< specified 1n 4.8.8, the

contact 1oltage drop shall not exceed 2.3 rillivolte 1nitially and 5 millnvolts after
mecha=icl endurance.
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3.6.8 Dielectric withstanding voltage. When switches are tesrad as specifasd 1n
€.8.9, the smitches shall withstand the application of the specafied voltages wnithout
arcing, flashover, breskdown of i1nsulation, or dsmage, there shall be po womentary
flashover or leakage current in excess of SO0 microamperes,

3.6.9 Mechanical endurance. When swatches are tested as specified an 4.8.10, there
shall be noc deterioration of the toggle seal, sechanica) breskage, or malfunction.
Circuitry and degree of toggle lever movement shall be as spscified (see 3.1).

3.6.10 Electrical overload, electrica]l endurance, intermediate current, low level
1ife and temperature rise. When sSwitches are tested as specified 1n 4.8.11, each paar
of switch contacts under test shall open and close the circuit 1n proper sequence during
each cycle of the switch actuating sember. There shall be no malfumction or damage
during or after the test, and any blown fuse or tripped circuat breaker shall constitute
failure. When switches are tested as specified 1n 4.8.11,6, the temperature rise of the
switch terminals shall not exceed SO°C. At the conclusion of the test, switches shall
be electrically and mechanically operable while controlling the test load, st the test
envirorment and at room conditions. Electrical tolerances are as follows:

Voltage- S percent for 28 V, 125 V, and 250 V, DC
7 percent for 125 V and 250 V; AC

S percent

S

b
*
fFrequency*
+S percent on all voltages

Current *

3.6.11 Short circuit, When tested as specified 1n 4.8.12, swvatch contacts under
test shall open after each closure, and there shall be no mechanical failure or damage.

3.6.12 Vibration. When switches are tested as specified an 4,.8.13, there shall be
no separation of closed contacts or closure of open contacts in excess of 10 micro-
seconds. There shall be no damage,

3.6.13 Shock. When switches are tested as specified 1n 4.8.14, there shall be no
separation of closed contacts or closure of open contacts in excess of 10 microseconds
for Method 1 (see 4.8.14.1), and 20 milliseconds for Method J1 (see 4.8.14.2). There
shall be no damage.

3.6.14 Salt spray (corrosion)., When switches are tested a5 specified in 4.8,15,
there shall be no warping, cracking, excessive corrosion, or other damage, and the
specified cycling shall be compieted without farlure. The mounting hardware shall be
Tead1l) removable st the conclusion of the test.

3.6.15 Thermal shock. When switches are tested as specafied in 4.8.16, there shall
be no mechsnical or electrical damage, or loosening of rivets or other fastening
devices.

3.6.16 Moisturc resictance, When switches are tested as specified an 4.8.17, there
shall be no electrical failures, or bresking, spalling, cracking or loosening of
terminals,

3.6.17 Sand and dust. Wnhep switches are tested as specified im 4.8.18, switches
shall, at the conclusion of the test, be electrically and mechanically operable as
evidenced by ability to control a pilot-lamp circuit.

3.6.18 Explosion. When switches are tested as specified in 4.8.19, there shall be
no explosion within the test chamber whether or not explosion occurs wathin the swatch,

3.6.19 Toggle sesl (applicable to toggle seal switches omly). Whea switches are
tested as specified in 4.8.20, there shall be mo leakage of water imto the switch, due

to entry through the togglie sesl.
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3.6,20 Terminal sealing, fluid submersion (applicable to switches with integrated
vire terminsls). When switches are tested as specified in 4.8,21, the svitches shall
meet the requirements for dielectric withstanding voltage, there shall be no cracking,
loosening of bonds and seams, and the switches shall be operable.

3.7 Merking.

3.7.1 1ldentification of product. As a minimum switches shall be marked in sccord-
ance with MIL-S5TD-1285 as follows:

(a) MS m1litary standard part number or M number (category I only).
(b) Manufacturer's part number (category Il and III).

(¢) Mamufacturer's name, trademark, or source code,

(d) Date code.

(e) Switch positions {on-off, etc.).

3.7.2 Terminal identification. Term:nals shall be marked 1n accordance with
figure 1., Terminal positions not used need not be identified. Terminal marking on the
side of the swatch case 1s permissible,

® 0.0, @
@ 8l0 ®
® ©I0; ®©

SINGLE POLE DOUBLE POLE FOUR POLE

OO
©@Q
PO®

NOTES

1. Al]l views are rear of switch with keywa: or flat down as applicable (see 3.1).

2. Terminals 2, 2 and 5, and S and 8 are considered inboard terminals for single,
two and four pole, respectivels., Al]l others are outboard terminals.

FIGURE 1. Terminal i1dentification.

3.8 hworkmanship. Switches shall be processed in such a2 manner to be free from
rached or displaced parts, sharp edges, burrs and other defects which will affect
li1fe, serviceability, or appearance.

4. QUALITY ASSURANCE PROVISIONS

4.1} Responsibality for inspection. Unless otherwise specified, the supplier 1s
responsible for the performance of all inspection requirements as specified herein,
Except as otherwise specified, the supplier ma) use his own or any other facilities
suitable for the performance of the inspection requirements specified herein, unless
disapproied by the Government. The Government reserves the right to perform any of
tte inspections set forth in the specification where such inspections are deemed
necessary 1o assure supplies and services conform to prescribed requirements.

4,1.1 Tes: equipme=t and inspection facilities. Test and measuring equipment and
irspection facilities of sufficient accuracy, quality, and quantity to permit perform-
ance of the required inspection shall be estahlished and maintained by the supplier.
The establishment and maintenance of a calibration <vstem to control the accurach of
the measuring and test equipment shall be 1n accordance with MIL-C-4566..
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4.2 Classification of inspection. The exsmination and testing of switches shall be
classified as follows

(a) Materials iaspection (see 4.3),
() Qualification inspection (see 4.5),
{c) Inspection requirements for category I1 and category 111 switches (see 4.6).
(d) Quality conformance anspection (see 4.7).
(1) 1Inspection of product for delivery (see 4.7.1).
{2) Inspection of preparation for delivery (see 4.7.4).
(e) Periodic inspection (see 4.7.2).

4.3 Materisls inspection. Materials inspection shall consist of verafication that
the materials jisted 1n table 1 used in fabricating the switches, are 1n accordance with
the spplicable referenced specifications or requirements prior to such fabricatiom,

rd

TABLE ’l. Materials inspection.

Requireaent Applicable
Materasl parsgraph speci1fication
Plastic - = = = = = = « = = = 3.4.2 MIL-M-14
MiL-P-997
MIL-P-15037
MIL-P-18177
FED-STU-406
Rubber « ~ = =« =« =« = =« « « = 3.4.3 22-R-T765 -
Solder flux ~ = - = = = « =« = 3.5.8 MIL-F-1425¢

4.4 Inspection conditions  Unless otherwise specified herein, all inspections shall
be performed in accordance with the test conditions specifiec in the Geners! Require-
ments of MIL-STD-202.~

4.5 Qualification inspection (category 1 switches; see 3.1 and 3.3). Qualification
inspection shall be performed st a laboratory acceptahle to the Government (see 6.3),
on sample umits produced with equipment and procedures normally used in production.

4.5.1 Sample, For qualafication inspection, the sample shall be as specified 1n
Table 11 ancd the appendix to this specification.

4,5.2 Farlures Failure of sny switch to comply with the applicable requirements
shall be cause for refusal to grant qualification,

4.5.3 Test data. All test data shall be submitted 1n triplicate.

4.5.4 Certificatior of material. When submitting samples for qualification, the
manufacturer shall subrit certification that the mater:als used in his components are
in accordance with the applicable specification requirements, or shal)l state whether
other materials are used. With the qualaficstion test report, the manufacturer shall

submit a cross-reference list of the switch parts and the materials used to fabricate
those parts,
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TABLE T1. Qualification test sequence.
2 Switches
R for each
|Requirement} Test Specimen
Examanation or test voitage,
paragraph |paragraph current and
1] 21 31 41516|7]18]9 [10 ] frequency
Examination of product - 3.1 4.8.1 I ISR R IDE DRI I D BN B!
Solderabilaty- - - - - - 3.6.1 4.8,2 2
Resistance to
soldering heat - - - - 3.6.2 4.8.3 2
Switching
characteristics- - - - 3.6.3 4.8.4 2] 29 2] 21333 2(2 21212]2
Strength of
termanals 1/ - - - - - 3.6.4 4.8.5 3
Strength of toggle
lever, pivot and
lever stop 1/ - - - - 3.6.5 4.8.6 4
Strensth of mounting
bushing 1/ - - - - - - 1.6.6 4.8.7 5
Contact voltage drop - - 3.6.7 4,.8,8 313 61313
Dielectric withstanding
voltage- - - « - - - - 3.6.8 4,8.9 71414
Mechanical endurance - - 3.6.9 4.8.10 41 4
Electrical overload
and endurance- - - - - 3.6.10 4.8 11
Overload circult - - - 4.8.11.1 8155
Resistive load - - - = 4.8,11,2 bl
Inductive load - - - - 4.8,11.3 6
lapp load- - - - - - = 4.8.11.4 6
Intermediate current - 4.5.11,5 3
Temperature rise - - - 4.8.11,6 10
Contact voltage drop - - 3.6.7 4.8.8 5] 5
Short carcult- - - - - - 3.6.11 4.8.12 3
\ibration- - - - - - - « 3.6.12 4,.8,.13 |3 3
Shocke =« =« = = = = - - = 3,6.13 4.8.14 4; 4
Salt spray (corrosion: - 3.6.14 4,8.15 4 4
Thermal shock- - - - - ~ 3.6.15 4,8.16 4] 4
Moisture Tesistance- - «~ 3.6.16 4,8.17 {S{ 5 51§
Direlectric withstanding
voltage- - - - - - - - 3.6.8 4.8.9 6] 6 616 111 7] 7
Sand and dust- - - - - - 3.6.17 4.8.18 2] 2
Explosion- - - - - - ~ - 3.6,18 4.8.19 31 3
Examination of product - 3.1 4.8.1 71 St S} 717] 6] 6] 4| 412 8 B| 4
Switching
characteristics- - - « 3.6.3 4.8.4 8 6 6} 8] 8] 7] 7] 5] SJi31 9|9 S
Toggle seal 2/ - - - - = 3.6.19 4,.8,20 |9 N 7 9|9 8f 81 6| 6] 14]10[10 | 6
Jerminal sealing
(when applicable) 2/ - 3.6.20 4.8,21 NO
e [

1/ Test shall be performed on two specimens only.

ZI Only the odd-numbered specimens shall be opened by the manufacturer.
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4.6 Inspection irements for category !l and cat 1I] swnitches. Thspection
requirements shall be pe?o—r;a by the supplfer. after u%ﬁ of contract and prior to

production, in accordance with the ordering data (see 6.2.2 wnd 6.2.3).

4.6.1 Category Il switches. Additional tests may be required to verify the
deviationms, ’

4.6.2 Category 1I] switches. Unless specified otherwise in the orderimg dats, the
inspection requirements shall be in accordance wvath 4.5,

4.7 Quality conformance inspection.

4.7.1 Inspection of product for delivery. Inspection of product for delivery shall
consist of group A inspection.

4.7.1.1 1 ction lot. All switches that appear on the same MS military standard
or malitary specx?xcauon sheet and that are offered for delivery st one time shall be
considered 8 lot for purposes of sampling and inspection. Momentary sction switches
shall fors s separate lot.

4.7.1.2 Group A inspectiop. Group A inspection shall comsist of the examination
and tests specified in table 111, in the order shown, Statistica] smmpling and inspec-
tion shall be 1n accordance with NIL-STD-105, general 1level 11. Exsmination of product
shall be limited to marking and workmanship. At the optiom of the supplier, iw-process
inspection may be used to meet the AQL requirements. All of the supplier's in-process
control data on these tests shall be made svailable to the Govermmest upon rTequest.

TABLE III. Group A inspection.

fogquirement Test
Exsmination or test paragraph paragreph b)or‘%‘ w—
Examnstion of product - -~ - -~ - -~ - 3.1 4.8.1 1.0 4.0 |-
Snitching charscteristics- = ~ - ~ - 3.6.3 4.8.4
Dielectric withstanding voltsge- - - 3.6.8 4.8.9 1.0 -
Contact voltage drop - - - - - - .- 3.6.7 4.8.8

4.7.1.3 keected lots. If an inspection lot is rejected, the supplier mmy withdraw
the lot, rework 1t to correct the defects, or screen out the defective units, as appli-
cable, and reinspect. Such lots shall be kept separate from mew lots and shall be
clearly i1dentified as reinspected lots. Rejected lots shall be reinspected using
tightened inspection,

4.7.2 Perniodic 1nspection.

4.7.2.1 Group C inspection. Group C inspection shall be completed in sccordance
with table I] within ] yesr after initial qualificstion and within esch 3-year periocd
thereafter.” A manufacturer's norwmal quslity control tests, production tests, environ-
sental tests, and so forth, may be used to fulfill all or part of growp C inspection;
however, all of group C inspection shall be completed as specified. Data used mmy be
accunulated within the previous 24 months,

4.7.2.1.1 Sampling plan. The samplang plan and test procedure shall be as specified
in the appendix to this specafication.

4.7.2.1.2 Disposition of semple umits. Sample units subjected to groap { imspection
shall be forwarded to the preparing activaty.
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4.7,2.1.3 Noncompliance. If » sample fails to pass group C inspection, the supplier
shall 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 essen-
ti1ally the same conditions, with essentially the same materials, processes, and so
forth, and which are considered subject to the same failure. Acceptance of the product
shall be discontinued until corrective action, acceptable to the preparing activity,
has been taken. After the corrective action has been taken, group C inspection shall
be repeated on additional sample units (all inspections or the inspection which the
original sample failed, at the option of the preparing activity). Group A inspection
may be reinstituted, however, final acceptance shall be withheld until the group C
reinspection has shown that the corrective action was successful.

4.7.3 Retention of qualification. To retain qualification, the supplier shall
forward to the preparing activaty, via Goverrnment quality assurance representative, at
yearlv intervals, summaries of group A inspections for that period, along with the
group C test report, when applicable. The summary of group A inspection shall indicate
as a mimamm the number of i1nspection lots which passed and the number which failed,
including the number and type of anv part failures, the reason for failure, the correc-
tive action taken and how the lot was reexamined. The group C test report shall cover
the actual tests performed. If the results for group C test indicate monconformance
with the specification requirements, action shall be taken to remove the failing product
from the qualified products last, Failure to submit the summary shall result in loss
of qualification for that product. In the event that no production occurred during the
reporting period, a report shall be submitted certifying that the company still has the
capabilities and facilities necessary to produce the item.

4.7.4 Inspection of preparation fOr delivery. Sample packages and packs and the
inspection of the preservatior-pachaging, packing,and marking for shipmwent and storage
shall be 1n accordance with tne requirebénts of Se;t‘au S.

4.8 Method< of examination and test,

4.8.1 Examination of product. Switches shall be examined to verify that the design,
construction, marking, and workmanship aTe 1n accordance with the applicable require-
ments. Only two of the sample units shall be inspected for compliance with physical
dimension<. Th,< inspection shall be performed before anv other test 1s performed on
the sample units (see 3.1, 3.4, and 3.5)7

4.8.2 Solderability (applicable to solderable terminals, see 3.6.10.7 Switches shall
be tested .r accordance with method 206 of MIL-STD-202. The following details and
exceptiorc xhall apply

(3> Number of terminals to be tested - A mimimm of one terminal of a closed
contact per switch.
(0 Depth of immersion in molten solder - Terminals shall be immersed to the
maximum extent possible,
(¢) Examnation of terminals - Method for evaluation of lugs snd tabs shall
apply,
(d° Dipping machine - Need not be used,

4,8,3 Resistance to soldering heat (applicable to solderable terminals, see 3.6.2].7
Switches t=all be tested in accordance with method 210 of MIL-STD-202. The following
details shall apply

(2 ‘wumber of terminals to be tested - A n;nxlun of one terminal of a closed
contact per switch,

(b Depth of 1mmersion i1n molten solder - Terminals shall be 1mmersed to the
maxipurn extent possible.
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(c) Test condition letter - B,
(d} Cooling time prior to final exsminations snd measuremsnts - Mot uppl:able.
(e) Examinations and measurements: Before - Nonme.

After - Switches shall be opersble and
there shall be no evidence of
internal deformstion or other
damage when opened st the
conclusion of the test sequence,

4.8.4 Switching charscteristics (see 3.6.3)/ Switching action (e.g., on-off, on-off-
on, and so forth), and circuitry shall be inspected for compliance with the applicable
requirements (see 3.1), Circuit continuity shall be inspected using a 6-volt source
wvith 3 maxamus load of 100 milliamperes.

4.8.5 Strength of terminals (see 3.6,.4). Switches shall be mounted by their normal
mounting means, Two terminals on each switch shall be tested (see figure 1).” Wowever,
a terminal shall be tested only once in one direction,

4.8.5.1 Solderable terminals, Solderable terminals shall be tested 1n accordance
with method 211 of MIL-STD-202. The following details and exceptions shall apply:

(3) Test condition letter - A.
(b) Applied force - S pounds.
{c) Dairection of applied force -
(1) With the terminals vertical and pointing downward, the specified
pull shall be applied directly downward.
{2) W¥ith the terminals horizontal, the specified pull shall be applied
directly downward.

4.8.5.2 Screw-lug terminals., Screw-lug terminals shall be tested in accordance
with method 211 of MIL-STD-202. The following details and exceptions shall apply:

(a) Test condition letter - A,
(b) Applied force - 25 pounds, except that where 4-40 terminals are used,
a8 5-pound pull shall be used.
(c) Direction of applied force -
(1) Parallel to the axis of the terminal screw,
(2) Perpendicular to the axis of the terminal screw,

4.8.5.3 Inteprated wire terminals., Integrated wire terminals shall be subjected

(3

to 8 15 pound pull except 5 pound pull for miniature switches for 5 to 10 seconds in
the following directions:

(a) ¥ith the long dimensions of the terminal contact vertical and the contact
opening facing downward, specified pull shall be applied directly
downward.

(b) Wwth the long dimension of the terminal contact horizontal, the specified
pull shall be applied directly downward,

(c) Two outboard terminals on each switch shall be tested; however, s terminal
shall be tested only once 1n one direction,

4,8.5.4 Screw-thread terminals. Screw-thread terminals shall be tested in accord-
ance with method 211 of MIL-STD-202, test condition letter E. The torque shall be
applied 1n a direction whach will tighten the screw,

H
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4,8.6 Strenptt of toggle lever, pivot, and lever stop (see 3.6.5). The switch shall
be operated mechanically and electrically st a maxamum load of 6 volts dc, 100 mulla-
amperes after the following tests:

(a) A 25-pound load shall be applied to the tip of the actuating lever for
1 manute under each of the following conditions:

(1) Perpendicular to the lever axis and parallel to the line of lever
travel at each end position of the lever, For lever-lock types,
the test shall be conducted at each fixed position of the lever,

(2) Perpendicular to the lever axis and perpendicular to the line of
travel at each lever position,

(3) Coaxial with the lever axis away frog the lever pivot, throughout
the entire range of lever travel,

(b) A 15-pound load shall be applied to the tip of the actuating lever,
coaxial with the lever axis and toward the lever pivot, throughout the
entire range of lever travel, For lever-lock types, this test 1s only
applicable to those changes in lever position which may be accomplished
without lifting the lever from its detent position,

4.8.7 Strength of mounting bushing (see 3.6.6). Bushing-mounted switches shall be
mounted on a metal panel using normal mounting means and hardware. A torque of
25-pound-inches shall be appliec to the mounting nut on switches with 15/32-inch
diameter bushings or larger anc a torque of 15-pound-inches shall be applied to the
mounting nut oh smaller size bushings h1th the mounting nut tightened using a

maxamum torque of S-ounce-anches, a torque of S-pound-inches shall then be applied
to the mounted switch bods,

4.8.8 (ontact vcltage drop (sec 3.6.7). Switches shall be tested in accordance w»1th
method 30" of MIL-STD-202. The following details and exceptions shail appl)

{(a) Measurements shal] be made between the terwinals of the contacts of the
sare pole form:ng a switching circuit, Measurements shall be made for
each pole of multipole swatches.

(b) Test current - 10( m:lliamperes.

(c) Open-circuit voltage - 2 to 6 volts dc.

(d) Number of activations prior to measurement - Three.

(e} Number of test aciitations - Three.

(f) MNumber of measurements per activation - One.

4.8.9 Duelectric wathsyandang voltage (see 3.6,8). Switches shall be tested an
accordance with method 301 of MIL-STD-202. The following details and exceptions shall
1pply

(a) Special conditior< - For qualification and group C 1nspections, switches
shall be tested in accordance with 4,.8,9.1 and 4,8,9,2, For group A
inspection, switches shall be tested in accordance with 4.8.9.1,

{b) Test voltage - The magnitude of the applied test voltage shall be as
specified an 4,8.9.1 and 4.8,9,2,

(¢} Duration of application of test voltage -

(1) Qualification and group C inspections - l-minute Bini1Bum,
(2) Group A inspection - 2 to S seconds.

(d) Points of application - The following points of application shall appls

for each toggle lever position.
(1) Between current-carrying parts and all uncommon exposed or grounded
metal parts,
(2) Between current-carrying parts of adjacent poles of multipole switches,
(3) Between mutually insulated current-carrying parts of the same pole
(not applicable after electrical endurance tests).

12
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(e) Monitoring - The circuit shall be continucusly momitored during the appli-
cation of the test voltage to determine 1f the leakage current exceeds
500 microamperes.

(f) Examanation after test - Switches shall be exmmuned for evidence of arcang,
flashover, breakdown of 1nsulation, or dsmage,

4.8.9.1 At atwospheric pressure. The applied test voltage shall be:

(2) Qualafication and group C inspections ~ 1,000 Vras minimm except:
(1) Switches rsted above 250 volts shall be subjected to a winimm voltage
of 1,000 Vras plus 200 percent of the maximm rsted voltage.
(2) 750 Vras munimm after electrical endurance tests.
(b} Group A inspection - Test shall be conducted at room sabient conditions,
and the potential shall be 1,200 Vras sanimm except smatches rated above
250 volts shall be subjected to s manmimm voltage of 1,200 Vras plus
240 percent of the maximum rated voltage.

4.8.9.2 At reduced barometric pressure. The following details shall spply:

(3) Method 105 of MIL-STD-202 at 65,000 feet,

(b) The applied test voltage shall be S00 Vrus minamm except switches rated
above 250 volts shall be sub)ected to & minimm voltage of 500 Vrms plus
200 percent of the maxamm rated voltage.

4.8.10 Mechanical endurance (see 3.6.,9)., Unless otherwvise specified (see 3.1), the
switches shall be subjected to 40,000 cycles of operation. The followng detarls shall

apply:

(a) One half the cycles shall be at -6s'jf.c. while the other half of the
cycles shall be at 471’:;.C.

{(db> A cycle shall be the wovement of the toggle lever from one extreme
position to the other extreme position and return to the original
positaon,

{c) Cvcling rate shall be 10 to 18 cycles per minute (cpm). At the manufac-
turer's option, a faster rate of cycling up to 60 cpm may be used.

{d) Lever-lock switch handles shal]l also be tested for 20,000 actuations,
at room anbient conditions, by pulling the lever to its fully extended
position and then permitting 1t to return to 1ts fully retracted
position without operation of the switches, at s maximm of 60 cpm.

(e) With the toggle lever 1n the unlocked position, lever-lock switches shall
be tested with the toggle lever moving through all positions,

(f} Momentary switches shall return from their momentary position(s) solely
by the internal mechanism of the switch,

4.8.11 Electrical endurance, electrical overload, intermediste current, low leve]

Life, and temperazure vise (see 3.6.10). The following conditions and exceptions shall
apply

(3) Test switches shall be mounted by thelr normal mounting means against &
meta) plate, Insulators shall not be interposed between the switch case
and the metal plate 5T between the metal actuator of the actuating
machine and the switch toggle.

(db) The metal wounting plate, one side of the power supply, and the metal
actuator of the actuating machine shall all be connected to a cowmon
ground through a 3 sapere fuse per MIL-F-15160/2, characteristic A
(FO2A, 250V, 3A) (see figure 2). For dc, the megative side of the
poser supplv shall be grounded. The test switch shall be connected
to the power source and test load using 3 1/2 to 6 feet length of
wirte as specified 1n table IV,
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(¢) The test voltage magnitude and electrical frequency shall be maintained
within the tolerances specified when the test voltage 15 measured at
the switch terminals. Each operation of the switch shall be monitored
to determine whether anv contact has failed to open or close its
individual circuit in proper sequence. Each failure shall be recorded
and reported. Momitoring circuits shall not shunt smitch contacts or
inductive components in the test circuit,

(d) One throw of each pole of the switch shall be connected to an independent
test circuit meeting the specified conditions., Multipole switches are
to be tested with a load per pole and with opposite line polarity on
adjacent poles in accordance with figure 2. For double-throw switches,
one half the switches shall be tested with the load circuit connected
to one throw and the remaining half of the switches shall be tested
with the load circuit connected to the other throw,

(e) Switches shall be actuated at a frequency of 10 to 18 cpm and at a velocaty
of 3 to 5 inches per second by a power driven actuator. The switch shall
be actuated for the specified number of cycles and shall be actuated
only throug™ the toggle lever positions necessary to make and break the
test load. At the option of the supplier, cycling may be interrupted,
periodically, after each 5,000 cycles of operation. Switches with lever
lock toggle levers shall be tested with the toggle lever in the unlock
position.

(f) During the overload test, the closed time of the switch shall be 0.5 second
minimunm during each cvcle of operation. Unless otherwise specified
(see 3.1), the endurance test duty cycle shall be a minmimum of 25 percent
on

(g) Unless otherwise specified (see 3 1), two switches shall be subjected to
the overload, resistive, inductive, and lampload endurance tests at each
voltage, currert, and frequency specified (see table 1),

(h) Orerload and endurance tests snals be performed on the same parr of
contacts using the same voltage and electrical frequency for both tests.

4.8.11 1 Over'oad carcuit The switch shal]l make and break 150 percent of the rated
resistive Joad at the applicable voltage and electrical frequency for 50 cycles of
operation at room conditions,

4,8.11.2 Res.stive Joad (dc and ac). One half of the switches shall make and
break the rated resistive load for 20,000 operating cvcles while at room ambient

[ ]
ressure and a temperature of 71“4.C (or other temperature as specified). The other
P -0 &P p

half of the switches shall makhe and breal the rated resistive load for 20,000 operat:ing
cvcles while at room temperature and a pressure equivalent to 65,000 feet altitude,

4,.8.11.3 Inductive load (dc and ac). One half of the switches shall make and
break the rated inductive load for 20,000 operating cycles while at a pressure equiva-
lent to 65,000 feet altitude and at room ambient temperature while the other half shall
make and breal the rated inductive load for 20,000 operating cycles at room ambient
temperature and pressure, The dc i1nductive loads shall use i1nductors i1n accordance with
MIL-1-81023. The ac inductive loads shall have a power factor of 70 %5 percent.

4.8.11.4 Llamp load (dc and ac). Switches shall be subjected to 20,000 operating
cycles when wired 1nto a circuit having rated steady state lamp load current at the
applicable rated voltage. For ac lamp loads, only tungsten filament lamps having a
mattage not exceeding 200 watts at the specified voltage shall be used to make up the
Joad. For dc lamp loads onlv tungsten filament lamps having s wattage rating up to
S0 watts at the specified voltage shall be used to make up the load. A mimmum cooling
period of 15 seconds shall be allosed between Successive operations of the lamps. At
the option of the manufacturer, a svnthetic lamp load may be used for this test. The
synthetic lamp load shall consist of making 10 times the rated lamp load and breaking
the rated lamp load. The duration of the 10 times inrush shall be ,015 second mimmur.

14
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4.8.11.5 Intermediate current. Switches shall be subjectmad to 20,000 opersting
cycles of making and qu s 35 to 40 milliampere resistive ioad et the lowest reted
L]

dc voltage in an ambient temperature of 71‘:;.C. Multapole switches shall be subjected

to this test with alternate poles making and breaking the rated resistive load st the
Jowest rated dc voltage.

l,m m .‘.mm
CIRCUT BREAMER ‘
© - AY _ —L/’
P
POWER
SUPPLY 3A
O

= COMMON GROMD
a) Test set-up for single pole switches.

O
3/ R OR "A"(SEE SELOW)
CIMCUIT SREAKER S. -

1 n,"l
J‘—ﬂ'
i/ FUSE OR Lo J
=~ CIRCUIT SREAKER
A
-

b) Test set-up for multipole ewitches (opposite polarity between adjacent poles)

“A' Metal mounting plate and meta] actuator of actuating machine.
1/ See table IV for praper fuse or circuit breaker.

FIGURE 2. Test set-up for electrical endurance test.

1.8.11.6 Temperature rise, Each pole(s) of the switch shall be comnected in a
circuit carryang the resistive endurance test current at any convenient ac or dc
veltage, At the end of 8 1-hour period, the terminal tempersture rise at a point
ad)acent to the insulating medium shall be determined by weans of appropriate thermo-
couples consisting of No. 28-32 AWG i1ron-constantan wire. This test shall be performed
or the saxc switch contacts previously sub)ected to the overload and resistive elec-
trical endurance test. Duning this test, switches shall be mounted é inches spart 1n
sti1ll air on a 1716 inch-thick steel panel at least 6 inches wide,

15
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4.8.12 Short circuit (see 3.6.11),'watches shall be tested in accordance wath
4.8.12.1, or 4,8,12,2 when specified (see 3.1). The following detaals shall apply to
both methods:

(a) The switches shall be inserted in a circwit calibrated to supply current
equal to 60 times the rated resistive load at the lowest rated dc
voltage specified (see 3.1).

{b) The switches shall be connected 1n series to a thermal type circuit
breaker or a fuse 1in accordance with figure 3‘and table TV,

(¢} The ware shall be as specified 1n MIL-W-5086 and tablelV, as determined
by the rated resistive load of the swatch (see 3.1).

(d) Terminals shall be in accordance with MIL-T-7928.

(e) Calibration shall be made with a substitute circuit breaker (or fuse),
without the switch being tested, and with the switch leads in the
carcult,

(f) The calibrated circuit shall be closed by the appropriate switch (see
4,8.12.)1 or 4.8.12.2), and after the circuit breaker or fuse interrupts
the circuit, the appropriate switch shall be manually opened by means of
the toggle lever., This procedure shall be performed 10 times. After
each closure, the toggle lever of the switch under test shall be returned
manually to the “OFF" or an alternate position, and the switch contacts
shall be checked for proper opening by any suitable continuity test
method. ‘The circuit breaker shall be reset or the fuse replaced after
each closure. 7Two minutes manimum shall elapse between closures,

(g) For double throw switches, one half shall be tested 1n one position and
the other half shall be tested in the other position, For sultipole
switches any (one) pole shall be tested,

—

TABLE IV. Wire size and circuit breaker or fuse designations.

Amperes 1/ MIL~W-5086 wire si:e Circuit breaker or fuse
3.0 or less 20 The si1ze of the circuit breaker
or fuse shall be equivalent
to the test current.
5.0 20
".5 18
10.0 18
15.0 18
18.0 16
20.0 lo
25.0 14
30.0 14
40.0 12
60.0 10
80.0 8
175.0 2

1/ Where the ware size, circuit breaker, or fuse size does not coancide with the

required current, the next larger wire size, circuit breaker, or fuse shall
be used.

4,8.12.1 Method 1. The switch used to calibrate the circuit shall close the
circuit,

4.8,12.2 Method 11, The switch being tested shall close the circuit,

16
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FIGURE 3. Circuit diagram for short circunt test.

4.8.13 \ibration (see 3 6,127, Switches shall be tested 1n accordance with method 204
of MIL-STD-2(I, The following details and exceptions shall apply

(a)
L)

(c)
()

(e)

(f)

(g
h)

Contact chatter shall be monitored in sccordance with method 310 of
MIL-STU-202.

Test condition letter - A,

Tests and measurements prior to vibration - Not applicable.

Mourting - Switchec< shall be rigidlv mounted by their normal mounting
means on a rigid metal panel. The mounting fixture shall be free from
Tesonances SveT the test frequency range. Half of the switches shall
be tested 1n one lever position and the other half of the switches shall
be tested in the alternate lever position,

Electrical load conditions - The electrical load shall consist of the
monitor circuit only,

Measurements during vibration - Switch contact stabilitv shall be continu-
ously monitored during vibration, If more than one contact pair 1s
being monitored simultaneously by one chatter indicator, open contact
pairs shall be connected 1n paralle]l and closed contact pairs shall be
connected 1n series during this test. In the event of indication of a
contact opening greater than specified, the test shall be modified so
that sewitche< ma) be individually tested to determine 1f a switch 1§
defective,

Measurements after vibration - Switching characteristics (see 4.8.4),

Examination after test - Switches shall be examined for change 1n actuated
position, and esvidence of broken, deformed, displaced, or loose parts.

4.8,14 Shoch (see 3,6.13), Switches shall be tested in accordance with 4.8,34.1,

and 1n addition 4.8.14.20 when specified {see 3.1). The following detsils and exceptions
shall apply to both methods:

(a)
(b\

Contact chatter shall be monitored in accordance with method 310 of
4IL-STD-202,

Mounting - Switches shall be mounted by their normal sounting means. Half
of the switches shall be tested in one lever position and the other half
of the switches shall be tested in the alternate lever position,

Electrical load conditions - The electrical load shall consist of the
moni1tor circult only.



Downloaded from http://www.everyspec.com

NIL-5-83731A

(d) Measurements during shock - Switch contact stabilitv shall be continuous!:
monitored durang shock. If more than one contact pair 1s being wonitored
simultaneously by one chatter indicator, open contact pairs shall be
connected 1n parallel and closed contact pairs shall be connected an
series during this test. In the event of indication of a contact opening
greater than specified, the test shall be modified by applying successive
identical blows in the same plane to monitor contacts, switch by switch,
to determine 1f @ switch 1s defective,

(e) Messurements after shock - Switches shall be anspected for swatching
characteristics (see 4.8.4),

(f) Examination after test - Switches shall be examined for evidence of
broken, deformed, displaced, or loose parts,

4.8.14,1 Method 1.

(a) Method 213 of MNIL-STD-202,
(b) Test condition letter - B.
(c) Allowable contact opening or closure - 10 microseconds maximum.

4.8.14.2 Method II.

(a) M™ethod 207 of MIL-STD-202.
() Allowable contact opening or closure - 20 mlliseconds maximum.

4,8.15 Salt ssrav (corrosion) (see 3.6.14). Switches shall be tested in accordance
with msethod 101 of MIL-STD-202. The following details and exceptions shall apply

(a) Test condition letter - B.

(b) Switches shall be subjected to 10 cycles of operation using s 6 volt
source and 3 maxlmur losd of j00 miliismperes ammediasteiy followang
the wash,

(c) Switches shall be examined for warping, cracking, Or excessive CCrrosion.
Excessive corrosion 1s defined as corrosion shich interferes with elec-.
trical or mechanical performance, or in the case of plated metals,
corrosion which has passed through the plating and attacked the base
metal, After the test, mounting hardware shall be readily removable.

4.8.16 Thermal shock (see 3,6.15). Switches shall be tested i1n accordance with
method 107 oF NIL-STD-20Z. The following details shall apply:

(a) Test condition letter - A

(d) Measurements before and after cycling - Mot applicable.

(¢) Examinstions after test - Switches shall be examined for mechanical and
electrical damage and loosening of rivets or other fastening devices,

4.8.17 Moisture resistance (see 3.6.16). 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 g cOTrosion resistant metal pancl
positioned 15° from the vertical. One half the switches shall be mounted
with the toggle lever up and the other half with the toggle lever down,
The mounting panel shall have appropriate mounting holes so that switches
are at Jeast 1 inch apart.

(b) Polarization - During steps 1 to 6 inclusive, a dc potential of 100 volts
shall be applied between current-carrying parts snd panel. DMegative
polarity shall be applied to the panel. Steps 73 and b are not aopla-
cable,

18
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{¢) Final measurements - Following a3 24-hour drying period at 25 #5°C and
50 =5 percent relative humidity, switching characteristics shall be
measured as specified 1n 4.8.4, Switches shall be examined for evidence
of breaking, spalling, cracking, or loosening of terminals and shall be
electrically operable.

(d) hater - Stear, deicnized or distilled water shall be used.

4.8.18 Sand and dust (see 3.6.17). Switches shall be tested 1n accordance with
method 110 of MIL-STU-202, The following details shall apply:

(8} The switches shall be oriented so that the toggle lever 1s exposed to the
dust stream.

(t)} Ouring step 3, the switches shall be mechanically actuated for 2,500 cycles
at a rate of 14 +4 cycles per minute.

(c} Ster 3 shall be performed 1mmediately after reaching stabilizstion in
step 2.

4.8.19 Explosion (see 3,6.1R), Switches shall be tested in accordance with
method 10¢ of MIL-STD-20I. The following detail shall apply-

(aV Electrical load - Switches shall be operated at their maximur rated dc
inductive current (see 3.1)., If 8 dc inductive current 1s not specified,
then the maximum dc resistive current shall be used.

4.8.20 Togple seal (applicable onl)y to toggle seal switches (see 3.6.19). Switches
w1th suitable removable panel seals mounted behind the panel shall be mounted in the
bottor of an oper container., Tap water shall be added to the container to obtain a
depth of one-half inch above the top of the bushing. The switch bushing shall remain

- submerged in water with the leéver in any position for & period of S minutes, Then,

‘\ while submerged, the switches shall be operated through all lever positions for fave
complete cvcles, The switche< shall remain under the one-half ainch depth of water for
an adcitional 5 minutes. The water shall then be removed from the container and the

switches shall be removed, opened, and examined for evidence of leskage of water into
the switches due to entrv through the toggle seal. Fixtures ma) be designed for testing
more than one switch at a taime,

4 B.21 Terminal sealing, fluid submersion (applicable to switches mith integrated
wire terminals) (see 3.6.20).

(8) Applicable to qualiaficatiaon and group C only. Switch terminals shall be
immersed for three cycles as follows:
(1) Switches with integrated wire terminals shall be fully wired.
(2) Switch terminals shall be completely submerged in esch of the
+1/2

0 ainutes which shall consist of one

following fluids for 2
cycle:

MIL-T-5624 ‘Turbine Fuel, Aviation, Grade JP-4 or JP-5,

a.

b. Skydrol 500 A - Federal Stock Number 9150-857-8069,

¢. Coolanel - Federal Stock Mmber 9150-551-4022,

d. MIL-E-9500 - Ethviene Glycol, Technicsl.

e, MIL-1-7808 - Lubricstang 0il, Aircraft Turbine Engaine,
Synthetic Base.

f. After each immersion, the excess liquid is to be blown off the

switch external surfaces with an sir jet,
(3) At the end of the third cycle, the d:electervathstlndxng voltage
shall be measured ss specafied 1n 4.8.5.1.7 The switches shall be
exacined for evidence of cracking and loosening of bonds and seams,

19
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S. PREPARATION FOR DELIVERY

S.1 Preparstion for delivery. Preparation for delivery shall be in sccordance with
MIL-S-28786,

6. NOTES

6.1 Intended use. Switches furnished under this specification are intended for use
1n protected environments having a minimun of moisture and contaminates. Unless other-
wise specified on the 1ndividual MS military standards of milatary specification sheets,

the swatches are not intended for use in circuits with ratings lower than the ainter-
mediate current.

6.2 Ordering data. Procurement documents should specify the following"

6.2.1 Categor: 1 switches,

(a) Nationa]l Stock Number (NSN).

(b) Switch, Toggle.

(c) MS or M number along with document mumber and date (see 3.1).

{(d) Basic document and date.

(e) Amendments 1f applicable,

(f) Levels of preservation-packaging, and packang.

{g) ¥hether mounting and/or terminal hardware 1s not to be furnished.

6.2.2 Category Il switches. (Available manufacturing test data showing compliance
may be substituted as meeting these requirements at option of procuring sctivit), A
copy of the drawing furnished under (f) including the description of the variations
from individual specification sheet. Preparation and submission of data shall be 1n
sccordance with step 1], MIL-STD-749, Preparation anc Submission of Data for Approval
of Nonstandard Electrical Parts).

(a) Nataonal Stock Number (NSN).
M) Switch, Toggle.
() MS or M number along with document number and date of similar category 1!
switch
(d) Basic document and date and amendment 1f applicable.
(e} Statement that switchH 1s category I1.
(f) Manufacturer's part number of modified switch,
{g) Details of the variations from the MS milatary standard or militan
specification sheet,
(h) Inspection requirements - (To verify variations frox category I switches).
{1} Tests to be performed (if any).
(2) The laboratory at which inspection 1s to be perforwed.
(3) Samples and submission of data, 1f other than that specified.
(1) Levels of preservation-pachaging, packing, and marking (see Section §5).

6.2.3 Category II] switches.

(a) National Stock Number (NSN),

(b) Basic document and date, and amendment 1f applicable,

(c) Manufscturer's part mumber,

(d) Detaals of design, corstruction, phvsical damensions, and weight
(see 3.5).

(e) Other plastic material, 1f required (see 3.4.2).

(f> Other types of silicone rubber, i1f required (see 3.4.3).

(g® Switching characteristic< (see 4.8,4),

p——
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{h) Inspection requirements:
(1) The laboratory at which inspection 1s to be performed.
(2) Samples and submassion of data, 1f other than that specified.
(1) Mounting hardware (see 3.5.5.1).
(3) Terminal desagn and construction (see 335.3).
(k) Screw-terminal hardware {see 3.5.5.2).
(1) Altitude rating,
(m) Electrical load conditions for electrical endurance and number of cycles
(see 4.8.11).
(n) Whether method 11 shock 1s required (see 4,8.14.2),
(o) Contact voltage drop if other than specified (see 4.8.8),
(p) Short circuit (see 4.8.12).
{Q) Operating temperature range.
(r) Levels of preservation-packaging, packing, and marking (see Section §$).

6.2.4 Indirect shipments. The preservation-packaging, packing, snd marking speci-
fied an Section 5 apply only to direct purchase by or direct shipments to the Government
and are not intended to apply to contracts or orders between the supplier and prame
contractor unless so specified.

6.3 Qualification. With respect to products requiring qualification, awards »ill
be made ornly for such products as have, prior to the time set for opening of bids, been
tested and approved for inclusion an Qualified Products List (QPL) 83731, whether or
not such products have actually been so listed by that date. The attention of the
suppliers 15 called to this requirement, and manufacturers are urged to srrange to have
the products that they propose to offer to the Federzl Government tested for qualifica-
tion, 1r order that thev mav be eligible to be awarded contracts or orders for the
products covered by this specification. Information pertaining to the qualification
of products mav be obtained from Air Force lLogistics Command, AFLC/(MMGE), Wright-
Patterson Air Force Base, Ohio 45433, Application for qualification tests shall be
made 1n accordance with "Provisions Governing Qualification.” (Copies of specificatione
and "Provisions Governing Qualification” may be obtained upon application to Commanding
Officer, Naval Publacations and Forms Center, $801 Tabor Avenue, Philadelphia,
Pennsylvanmia 19120},

6.3.1 Test for switches not qualified. Qualification inspection for toggle switchec
covered by military specification sheets that are not listed on or spproved for listing
on QPL 83731 1s waived. Until the toggle switches are qQualified, first article and
acceptance testing shall be in accordance with table II and inspection of product for
delivery,

6.4 Luminescent tips. When luminescent taps are required, they should be in accord-
ance wath MS70089 (Marker, Self-luminous and Marker, Fluorescent; Tip, Toggle Swatch).
Luminescent material should conform to Type F of MIL-1-3891 (Luminescent Materisl and
Equipment, Non Radioactive),

6.5 Panel seals. Panel seals should be 1n accordance with MS25196 (Seal, Bushing,
External).

6.6 Boots. Boots should be 1n accordance with MIL-B-5423 (Boot, Dust and Water
Seal For Toggle and Pushbutton Switches and Rotary-actuated Parts).

6.7 Switch guards. When switch guards are required, they should be in accordance
with MIL-G-7703 (Guard, Switch).
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6.2 Intermetallic contact. The finishing of wetallic areas to be placed in
intamate contact by assembly presents a special problem, since intermetallic eontact
of dissimlar metals results in electrolytic couples which promote corrosion through
galvanic action., To provide the required corresion protection, intermetallac couples
are restricted to those permitted by table V. Table V shows metals and alloys (or
platangs) by groups which have common electromotive forces (EMF) within 0.05 volt when
coupled with 2 saturated calomel electrode 1n sea-water at room smbient temperatures.
All members of a group are considered ss completely compatible, one with the other.
Compatible couples between groups have been specified in table V based on a potential
difference of 0,25 volt maximum, To simplafy any arithmetic 1nvolved, table V shows,
in addition to EMF against a calomel electrode, a derived "anodic index" wath group 1
(gold, and so forth) as 0 and group 18 (magnesium, and so forth) as 175. Subtraction
of & lower group anodic index from s higher index gives the EWF difference in hundredths
of a volt.

6.8.1 Groups. Table V sets up 18 primary groups. It may be noted that neither
the metallurgical similaritv nor dissimilarity of metals 1s the parameter for selection
of compatible couples. All members within a group, regardless of metallurgical simi-
laraty, are considered inherentl) nonsusceptible to galvanic action when coupled with
anv member within the group, for example, such dissimilar metals as platinum and gold.
Simrlarly, such basically dissimilar alloys as austenitic stainless steel, silver-
solder, and low brass (all members of group 5) are inherently nonsusceptible when
coupled together.

6.8.2 Compatibility graphs. Permissible couple series are shown in table V by
the graphs at the right. #embers of groups connected by lines will form permissible
couples, An "0" indicates the most cathodic member of each series, 3 "9 an anodic
mesber, and the arrow indicates the anodic directaon.

6.8.3 Selection of compatible couples. Proper selection of wetals in the design of
equapmsent will result in fewer intermetallic contact problems. For example, for
sheltered exposure, neither silver nor tin requires protective finishes. However,
since silver has an anodic index of 15 and tin 65, the EMF generated as a couple 1s
0.50 volt which 1s not allowable by table V. In this case, other metals or platings
w»1l] be required. It should be noted that, in intersetallic couples, the member with
the higher anodic index 1s anodic to the member with the lower anodic index and wall
be susceptible to corrosion an the presence of an electrolytic medium. If the surface
area of the cathodic part 1s significantly grester than that of the anodic part, the
corrosive attack on the contact area of the anodic part may be greatly intensified.
Material selection for intermetallic contact part<, therefore, should establash the
smaller part as the cathodic member of the couple, whenever practicable.

6.8.4 Plating. When base metals intended for intermetallic contact form couplec
not sllowed by table V, they are to be plated with those metals which will reduce the
potential difference to that allowed by table |,

44
N

~a
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TAULE Vv, Compatibic couples (see 6.8) v

Lroup EMF | Anodic
No Metallurgical category (voll) | index Compatible couples
{0.01 v)
1 Gold, solid and plated, gold-platinum ai- +0. 15 0
loys, wrought platinum {most cathodic)
Rhodium plated on silver-plated copper +0,05 10 Q
Silver, sohd or plated, high silver alloys 0 15 !Q
4 Nickel, solhid or plated, monel meta], high!| -0 1§ 30
nickel-copper alloys ?
] Coupper, solid or plated, lou brasses or -0 20 35
bronzes, silver solder, Germar silver,
high copper-nicke! atloys, nickel-chro-
mium alloys, austenilic corrosion-resist-
ant steels
Commercial yellow brasses and bronzes -0 2 40 x}‘p
High brasses and bronzes, naval brass, -0 30 45
Muntz metal ?
8 18 percent chromium type cOrrosions -0 35 50 i
resistan' steels CP
9 Chromium, plated, tin, plateq, 12 percent | -0 45 60 ! .
chromium type corrosion-resistant steels T
10 Tin-plate terneplate, tin-lead solder -0.50 65 x
11 Lend, solid or plated, high lead alloys -0 85 0 Q
12 | Aluminum, wrought alioys of the duralumin| - 0 60 15 x
type ?
13 Iron, wrought, grasv, or malleable plain -0.70 85 x
carbon and low alloy steels, armco iron ?
14 Aluminum, wrought allovs other than ~0.75 90 i :
duralumin type, aluminum, case alloys
of the silicon type
15 | Aluminum, cast alloys other than silicon | - 0. 80 95 ‘xx‘
type, cadmium, plated and chromated 9
16 Hot-dip-21nc plate, galvanized steel -3.08 120 ‘ Q
17 | Zinc, wrought, zinc-base die-casting -1.10 | 128 . 1
alloys, zinc, plated
18 Magnesium and magnesium-base alloys, -~1,60 175

cast or wrought {most anodic)

1/ Compatible couples - potential difference of 0. 25 volt maximum between groups.
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6.9 Military standard part nusbering.
formmt, MS27740 sgttﬁe:, MIL-5-3950 Iﬂ

In order to provide unifors part number and
should be followed.

MIL-5-83731, Military Standard Part Mumbering)

6.10 Changes from previous issue. Asterisks are not used in this revision to
identafy changes with respect to the previous issue, due to the extensiveness of the
changes.

Custodians:
Arwmy - EL
Navy - AS
AT Force - 8%

Preparing sctivity:
Air Force - 8%

{Project 5930-0981)
Review activities:

Arwy - AV, MU, EA, MI
Nsvy - EC

Ar Force - 11, 80
DSA - ES

User activities:
Army - AT, WC

—
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APPENDIX
Procedure for qualification inspection and mounting and terminal hardware,

10, SCOPE

10.1 This sppendix details the procedure for submission of samples for qualification
and group C inspection of toggle switches covered by this specification. Thas appendix
also lists mounting and terminal hardware used with toggle switches covered by this
specafication. Mounting and terminal hardware should be of the following design and
construction as specified (see 3.1).

20, SAMPLES

20,1 Qualification For qualification inspection, the sample size shall be as
specified 1n table 11 and the test shall be performed 1n the sequence shown,

20.1,1 Sirgle submission. A sample consisting of the required numher of specimens
of each switch shall be submitted., Qualification shall be restricted to the type -
submitted,

20.1.2 Group subrission. A sample consisting of the required number of specimens
of each basic switch listed 1n table VI shall be submitted and shall be subjected to
the qualification tec<t sequence of table 11 1n the order shown. In addition, two
specimens of each of the other sowitches listed in table VI shall be submitted and shall
be subiected to tne exainat.on of product and switching characteristics test of
table T1,

20.2 Groop C inspection, Sample units shall be selected at random from lots that
have passec group A i1nspection,

20,2.1 Sarple submiscsion. The sample size shall be as specified 1n table II and
the tests shai. be performed in the orde~ shown

20.2.2 Grour submiscion. A sample consistang of the required number of specimens
of each basic switch listed in table V1 shall be subjected to the test sequence of
tatle 11 1n the order shown. In addition, two specimens of each of the other switches
li<ted 1n table \I shall be submitted and shall be subjected to the examination of
Froduct and switching characterastic test of table II. If the basic switches of a
group are not in production at the time of selection of samples, other switches of the
same group mas be submitted, but maintained action switches shall not be substituted
for momentary action switches,
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submission for gqualification anspection for complete listang.

Basic swatch
(all applicable
tests)

Additional switches
(Examination of
product and switching

Basic switch
(all applicable

tests)

Additional switches
(Examinstion of
product and switching

characteristics) characteristics)
MS25068-21 MS25068-24 MS27746-21 .-
MS25068-27 MS25068-28 MS27746-27 ——
MS25098-23 - MS27747-21 -
NS25098-29 -—- WS27747-27 -—
#525100-23 -~ MS27753-1 .
MS25100-29 --- NS27753-6 ——-
MS25125-1 MS525125-4 MS27754-1 ———
MS25125-7 MS25125-8 MS27754-6 ——-
MS25126-1 MS25126-4 MS27790-1 ——-
MS25126-7 MS25126-8 MS27790-6 ——-
MS25127-1 M525127-4 MS35058-21 MS35058-24
MS25127-7 MS25127-8 MS35058-27 MS35058-28
uS25201-4 -——- MS35059-21 MS35059-24
MS25201-~6 ——— ! MS535059-27 MS35059-28
MS27716-21 -—- MS75028-21 -
MS27736-2" -—— MS75028-27 -
MS27717-21 -—-- MS75029-21 .ee
MS27717-2° --- M575029-27 ——
MS27718-21 .e- MS75075-1 MS75075-4
MS2=718-27 -——
I M83731/1-21 .-

MS27719-21 - MB83731/1-27 -
MS27718-27 .-

M83731/2-21 -
MS27"20-21 .- M83731/2-27 -
MS27720-27 -

M83731/3-21 -
MS2-"21-21 .- 14_33731/3-27 .-
MS27721-27 .--

M83731/4-21 .-

M83731/4-27 -

e
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30. MOUNTING HARDWARE

30.1 Nut, plain, hexagon, electrical, thain.

8 -
A B C
Threads Max | Min { Max | 4,005
250-40 UNS-2B1.302).313}.348).361] .062 20° »
.469-32 NS-2B|.553].564}.630].651; .078 y.J
terial -B-626, alloy no.360 half hard | INCHES MM
Brass|Finish Nicke) plate QQ-N-290, class 1, grade G (matte . 005 .13
MS25082-B14 (. 250-40) -062  1.57
MIL hardware}Can be replaced by MS25082-B21 (. 468-32) ggg é gg
Material FED STD No. 66, 55, 000 PS! {min sulphur or :302 7: pas
phosphaorus shall not exceed 0. 05 by weight) 313 7.85
Steel [Fiumish Cadmium plate QQ-P-416, type W, class 3 :343 3: B4
MS25082- 14 (, 250-40) 361 9,17
h db
MIL hardware|Can be replaced by MS25082-21 (. 468-32) ;22 ii gg
Material FED STD No. 66 564 14.33
Cres {Fimsh Passivate .8630 16.00
MS25082-C14 (. 250-40) -651  16.54
MIL hardware|Can be replaced by MS25082-C21 (. 468~32)
3n.2 washer, lock, flat, internal tooth,
r ‘”‘ Se A B c m%{zz-:s lﬂgs
| Max | Min | Max | 2. 002 . 018 46
,250 1.256 | .267 | .395 | .410 . 018 250 6' 35
3 “ft- [-e68 [ 472 | 480 | .53 | . OI8|  ‘5ee 650
‘ .267 6 78
[Materia) FF-W-100 _— 2?3 ig 2:13
Finish Cadmium plate QQ-P-416, type I, class 3 | ", o0 )" p0
Stee) ' ’
. None (. 250 size) 472 11 89
MIL hardware|Can be replaced by MS35333- 121 (. 468 size) 480 12.19
Material FF-W-100 ] gg:? ig 22
Cres|{Fiunsh Pasgsivate :
MIL hardware!None

27
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INCHES MM
.005 .13
50.3 Masher, key. . 024 .61
.034 .86
"1 [’ 0 ‘1 087 .4
.043  1.09
Bushl A {B|]C{DiE|P]G L0489 1,24
12 .050 1.27
250 |- 049]- 067].226]. 258]. 406]. 268{. 634 L057  1.45
: .043]. 057| 220].252] 388|.258].024 | -059 1.50
ec“- 468 |- 065 - 115[. 440, 480|. 735]. 397[. 043 | -085 1.85
' .059]. 105]. 433}. 470].703}.887}.037 | -087 1.70
.105 2.67
terial -S-698 J L115 2,82
Steel [Finish Cadmium plate QQ-P-416, type [, class 3 .220 5.50
L bhardware |Can be replaced by NOU€ 50 size) 3% o
are replaced by \rcr5081-4 . 468 size) | 252 6. 40
rial FED STD No 66 .258 :- :i
res[Finis ssivate ::13 9- 83
None (. 250 size) :333 g: 86
E UL hardware|Can be replaced by Loooo: oo g6 size)| 397 10,08
.408 10.36
30.4 Washer, key 'D", '::g ii?g
.468 11,89
.470 11.84
067 085 L6890 12,16
"“"057 M‘”’ .703 17.86
258 ) ', 785 18.67
=
- ] INCEES MM
. - .24 .61
2% . 034 .86
'—r L0845 1,14
‘|L L055  1.40
408 084 L057  1.45
388 024 .067  1.70
.230 5.84
terial ___|oQ-5-698 "335 591
Steel Cadmium plate QQ-P-416, type I, class $ .252  6.40
MIL hardware{None .358 .55
' : .268 6.81
Cres 388 9.86
.408 10.36

[ S—



Downloaded from http://www.everyspec.com

MIL-S-83731A

40, TERMINAL HARDWARE

40.1 Screv (pan head).

.250
[ 4000
S]]
T—- Thread A EF
g size Min | Max | Min | Max |
A S— .138-32 UNC-2A | .256 | .270 .m;_L._QQ_g_{ IN%!;IES M;dp
| e +164-32 UNC-2A 1.306 | .322 [ . 085 | .096 | ‘070 4 g3
Materia) B-626, alloy no, 360, half hard ’83% 2‘,’2
Silver plate, tin plate or nickel plate ’ ‘
Brass|Finish N-zoo,c’hss 1, grade G (matte) gg : ;:
ML Rardware[None 164 417
Material FED STD No. 86, 55, 000 PSI (min sulphur or] ° 250 6. 35
_jphosphorus shall not exceed 0. 05 by weight) 256 6.50
Steel |Finish Cadmium plate QQ-P-416, type I, class 270 .86
MIL hardware|Can be replaced by “53! !§§§§g§:§f§ (" ’];:::‘z)] 306 7.77
Material FED STD No. 66 322 818
Cres |Fimsh Passgivate
MIL hardware |{Can be replaced by ﬁ:::g;:if é i:g:;g
40.2 Screw with captive interna) tooth lockwasher, INCHES MM
.016 4]
.018 46
. 020 51
. 022 .96
D A 071 1.80
.085 2.16
— _{ .087 2.21
’ 3 ™ 096 2,34
c - - ] read .138  3.51
- size A{B]J]C|DI|E 164 4,17
MR siae v ronieon o SRS
-J .219].265/.2561.072/.016] ‘o5p & 3e
o £ .164-32 UNC-2A].250].338].322].096].02: :256 6. 50
.265 6.73
Screw  |Material QQ-B-626, alloy no. 360, half hard 280 7,37
(Brass) [Fimsh Silver or tin plate .285  7.49
MIL hardward None .306 17.77
Lockwasher |Material QQ-B-750, comp A .322 8.18
{Phos bronze)[Finish Silver or tin plate .327 8.31
MIL hardwarel None .338 8.59
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40.3 Washer, lock-spring, helical series.

% Size A B C
il L INCHES MM
W__L Min | Max } Max | Min | Max 081 .79
238 | 241 | .151 [ .253°1.0301.087 | ‘a7 .9«
L_ .164 | .168 | .1768 | .296 | .040 | .046 | ‘o0 1.02
.046 1.17
Material QQ-5-700 e .138  3.51
MIL hardware| Can be replaced by M3 23000 %‘ m:s 151 3.8
mmm___.}:@_mm 66 168 4.27
Cres MS35338- 155 (, 138) (178 4.52
MIL mwnu)cm be replaced by Msss3e- 15¢ Cieq) | "33 &8
Material QQ-B-1750, cmsmm '
Bronze|Fnish Cadmium plate QQ-P-4 l class 3
MIL hardware Can be replaced by 338-98 (. 138
re ussssss-w (. 104)

The captive internal tooth lockwasher on the terminal screw shall rotate treely.
The terminal screws with the captive internal tooth lockwasher shall be threaded
to within . 024 of the lockwasher

The terminal screw (pan head) shall be used 1n conjunction with the bhelical
series lock-spring washer.

Dimensions are in inches.

Metric equivalents (to the nearest . 01 mm) are given for general information
only and are based wpon 1 inch = 25.4 mm.
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INSTRUCTIONS: In s eoatinuing effort to make our standardization documents better, the DoD provnides thus form for use i
wbmitting commests sad suggestions for improvements AD users of mibitary standardissbion documents sre wvited (o provide
suggestions. The form mey be detached, folded along the lnes 1ndicated, taped along the locse edge (DO NOT STAPLE), and
mailed In block 5, be as specific as possible sbout particuiar problem asress such as wording whuch reguired interpretation, was
too rigd, restnctive, looss, ambiguous, or was incompatible, and five propossd wordung changes which would alleniste the
problens Enter 1z block 6 any remarks not related to s specific paragraph of the document U block 7 w filled out, an
scknowiedgement will be wmailed to you wmthun 30 days (o let you know that your comments were recaived and are being
considered

NOTE This form may notbeu-dwmuuwmotm.mbmmm,‘mnof
epecification requrements oo current contracts Comments submitted on this form do aol eoastitute or imply suthenzstion
t0 waive any portion of the referenced document(s) or to amend copiractual requiressants.
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