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TINTR-POUNDT

MiL-S-2786F

29 July 1990
SUPERSEDING
MIL-5-3785¢

J September .98C

MiLITARY SPECIFICATION
SAITCHES, ROTARY (CIRCUIT SELECTOR, LOW-CURRENT CAPACITY),
GENERAL SPECIFICATION FOR

Tnys specification 1s approved for use by all Depart-
ments ard Agencies of the Department of Defense.

1 SCo2t

+ 1 szope ihYs spezaticaticn covers the genera’ require~ents €or circu-t
selector, rotary switches, designed for Tow power, alternating curv-ent {ac) or
direct curren:t (dc; switching applications (capab:e of making and breaking a
resistive 1cad of 2 amperes or less, unless otherwise specifiea {see 3.1), whicn
are primarily for use 1n electronic anrd communications equipment, Acguisition of
switches of a design ccvered by a specificatron sneet will regquire addrtroral data
s specifisd vn 6 2 2 Acquis tror ¢f swit-res ct 2 desisr roat cavered b, 2
tcezifacaticon sneet will reguire acditi0on2al data, 3iv ng cetailzd electirical anad
mechanical requ-remerts, tolerances, and applicable additions and exceptions %o

v1e gene-al requirenents aqd tests specified herein {see & ¢ 4, Switches wnirhn
drtrer because ot electrical configuration, shape, or s12e of >deraftirc sraft,
Tord o~ cvitebllawTivr y o whee! w am oo seel vhia ysee L, 0). -2 -1 J.E), Lusmi ¢ ]

length, temperature 11fe characteristic, angle of throw, vibration grade, shock
type, trsulation, o~ altitude are considered to be standard switches under a
c2-ticuler style [see 2 2), provided they meet the envelopDe § z° and Aimanivanal,
Tretrtamental, @nd 2teltrilz2l mega remerts of the pattiouwgr 3k

1 2 (C asstificatron

- '

. o Malateey Martooc et fy ong Nember (PN Taw ote n Fart oor o Ldertaitarng
Wumb=r (PIN} 15 equva ert to tne term part numbe~ wnich was previudsly usec 17
thi1s spec~fi1cation “he military, PIN {when appiicable) sha’l consi1st of the
cetter "M", the basyc number of the specification sheet, and an assigned dash
~umber {s3ee 3 1) The dash nwmoer shall be €.ther sequentia iy-assigned or coded,
2s shown 1n thre follow'pg eva~mcles

M 3786./xx -N0oY
| |
Mylitary designatian Srecr1frcasror sneet Se~yer*?i211,-ass grer
nuaber fash number
OR
M 2786, XX -88KJ
T L T
Miiitary designation Jpecification Sheet Coded dash nuymbder
number {see 1ndividual

specrfication shaat
far ferm,1atvan)

deneficial comments (recommendaticns, additicns, deletions) and any pertinent
data which may be of use 1n 1mproving thys document should be addressed to

ectronic Support Division AFLC, 2750 ABW/ES, Géntile AF Station, Dayton, OH

144.4500, by using the self-addressed Standard-zatir0n Document Improvement
osal (DD Form 14Z6) appearing at the end of thys documert o~ by liette-

FzC 5937

NIRRT PN R bparoaved fer omgnl 0 s e an e dy s e g gn vrelbimee- |
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1.2 2 Type designation (The type designation does not fully describe the individual rotary
switch since the electrica’ contiguration and number of switch sections are not ncluded
therein.) The type designation shall be in the following form (see 6 2 2)

SRO1 8 15 A 1 M C C A
[ T T 1 7 T T T T
! | I | I | | | |
Style Construction Angle of Temperature Vibration Shock Insulation Altitude Special
(1.221) (l.2.2.2) throw 11fe char- grade type (1.2.2.7) (1.2.2 8) features
(122 3) acteristic (1.2 258) (1.2.2.6) (1,2 2.9
{12.2.4)

1.2 21 Style. The style 1s rdentified by the two-letter symbol "SR" followed by a two-digit
number tnat describes the specification sheet The letters 1dentify low current capacity, circuit
selector rotary switches, the number identifies the design and configuration covered bv a sinole
PP TR ol VIV IS SR doedb oy Sl wdble paysied , NMectdNica,, abd electrice caaracletislos o3
the switch The style number 1s designated 1n the title of each specification sheet

1 2.2.2 Construction  The construction 1s 1dentified by a single letter in accordance with
table I.

i {
| T
|
|

TABLE I Construction

[ | I
" Symbol Type of construction |
. e 4
! g iiotaily closed construction, without sealed snaft and panel seal
| | J
I ] I
. T Totally .losea construction, with sealed shaft and pane)l seal
} | |
! | |
I E IExpiosion-proof, totally closed construction without sealed shaft and panel seal. |
] !
o e SR .
' F tExplosion-proof, totally closed construction with sealed shaft and nanel sw=al |

. |
] ] T
1 Y 1Explosion-proof, flux-proof, totally closed construction without sealed shaft and |
| jpane) seal. !
i 1 1
' K IExplusion-proof, flus-proof, totally ¢losed construction with sealed shaft and
i {panel seal. !
I I T I
J N |0pen construction, without seaied shaft and pane)l seal
[l |
!

. poven constructior, witn sealed snaft and pane! sea!
|

1 22.3 Angle of throw. The angle of throw {see 6.7 2) 15 1dentified by a two-digit number
For angles of throw that are fractions of a degree, the closest, lower, whole number shall be used.

(
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b o ¢ 4 Tewperature 1iyfe characteristic The temperature lifte cheracteristac
v ovue Ut cdTEH)T T eyt e YTetter, indic ting the temperdture range and the
“lootriva retetional 1ife of the switch, 1n accordance with table 11

TALLE T Tenperature 1ote characteristac

I N i
i Symbo) i Life {rotatronal) | Temperature range 1/ !
I . | (rotational cycles) | C ~ |
I ] T T
j A2y { 10,000 | -65 and *+1¢5

! B | ¢, LUl | -65 and 185 !
! L | 25,700 ! -65 and +125% I
| J L0,30¢C l -6% and +8¢% |
I L | T, ud8 ' ShY and +1EN '
| - 100,000 ! -65 and 1t |

i/ -u3T0 purtains to thermal shock {see 3 11 and 4 8§ 6
*B85 L and *12%5 L nertain to 13fe {(rotational) (see 3 23 and 4 8 18)

2/ Symtel A not for new desagn

S 2y VanraTtion grade The viorat or graade s 1dentified Ly a si1ngie d.g
“roalotrdanie  with cabtle 11

Thoeob 0l Wihratian girade

| Symbo?l | Frequenty range (Hz) i
e e e R R .

i
| 1 t 10 to 5% !

. N cn L
l_ T R ~l — _SC 10 2_,_0'0’0 _ !
I e o« b PRI A Thio b s tvge c yten*taf o bty 2 ¢ prte Yoaveryr p

atccercance with teble 1y

TALLE 1V Shock type

T T
' Symbod | Type of shock !
! | '
P e
' t PNerfyan mpalt (mettead 1) |
| 1l "'tigh tmpact ‘method II) |
2 “edriur and hiah imnact |
\o .. .| (method I and metnod 11) |
e ¢ 7 ansulaliun The 1nsulut.ion material for the switch stator shall be
coentiisea Ly d seigle letier an accordarce with table V (cee 3 4 2)
TABLE V. Insulation
- - - 1
yobe "ot ral
| e )
[ 1 T
| C I Ceramic or glass-bonded mica |
I G I Glass leminate !
' ¥ 1o klastic !




Downloaded from http://www.everyspec.com

MID - S-S THUF

- . 'lx'\uUL Ty A]'lf N 19 o f +} oy [EER L IV PR vAer v b4, 3 e e

Yetter o gccordance with table V]

TABLE VI Alt)ituc

[ T 1 |
| SYymbol I Altitude ] Pressure |
| ! {(ft ) ! {1n of Hg } |
] T | T
i 0 i Up to 10,000 ! --- [
! c | 70,000 ! 1 31 |
& D | 100,000 { 0 315
|

I 22 Y9 Special features Switctes having capabilirties of low level carcurt,
Enl/RF]  shielding, grounded shaft, or any combination thereof, shall be 1dentifred

oy 4 oadnhigle  Ctlur b wLlTrlenct o waty L le vl

TARLD VIS Speciel feertures
| T | I f T
|  tuntect | Both shaft | Shaft I EMI/RFI | MNeither shaft grounding !
! load i grounding ! grouncding | capability [ or |
| rating | and EMI/RFI | ! | EMI/RFI capabilaty |
[ | Capabrlaty | | | i
I T i I ]
D el , : ) )
| and low | f | | |
i . . | | |
T - s T T T S e R — s s e - '_‘-_'-‘-“!"_"‘ T eee————e T T s e e s
. f13h . | t f ! No des,gnation required |
{ | l | | |
[ T I 1 I T
| Low | G | H ! J | L |
| ! | |

¢ APPLICABLE DOUCUMENTS

¢« 4 Guvernwent duCumerts

<« 1 1 Sfpecifications, standards, and handbooks. The fcllowing specifications,
standards, and handbooks form « part of this document to the extent specified
herear Uniess otherwise specified, the 1ssues of these documents are those
Trsted 1n the 1ssue of the Department of Defense Index of Specifications and
stencarus (LCLISS) arc sdapplcment thoresce, ci1ted vn the sclic-tation [see € 2%

SPECIFICAT.LLNY

ROt kAL
L-P-365 - Plastic Molding and Extrusion Material,
Polychlorotrifluoroethylene.
Qu-N-2¢90 - Nichel Plating {(Electrodeposited)
Uy-P-41 - Flating, Cadryum (Electrodeposited)
B N Seleovr, Taa Alla, Lead Tyn A cy, ard _cad Alioy
LLL-k-v2b - Rosins Gum, Wood, and Tall 0
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MiLlTARY

Mio-] 13 - insuating Compound, Llectrical, Ceramic, Class |

MIL-P-997 - Plastic Material, Laminated, Thermosetting,
Electrical Inguylaton Sherts, Glass Cloth,
S1li1cone Resan

MiL-A-8625 - Anodic Coating for Aluminum and Aluminum Alloys

MIL-P-13949 - Plastic Sheet, Laminated, Metal-Clad (For Printed
wiring), General Specification for.

MI -14256 - Flux, Soldering, Liquid (Rosin Base)

M1 -18177 - Plastic Sheet, Laminated, Thermosetting, Glass Fiber
Base, Epoxy-Resn

MIL-M-23¢19 - Molding Plastics, Electrical, Thermoplastyc.

M$SZ5082 - Nut, Plain, Hexagon, Etlectrical-Thin

MIL-5>-28786 - Switches, Preparation for Delivery of.

My.5333 - dasher, Lock, Flat-Internal Tooth.

AR S Lnsdiat ng conpednd, JTetTiacal (Tour lualenyg ranteu
Circuit Assemblies).

MIL-P-£5110 - Printed Wiring Boards
MIL-1-81023 - Inductor, 28 Vv dc, Laboratory Test, Genera!

Specification for.

MS91528 - Knobs-Control, Plastic {(Round, Concentric, Pornter,

Spinner S1ip {lutch, Bar, Tactyle, Kpobdb Lock
“orater, and Knub LOCks

tSee surplemep* 1 for T1-+ f 3pn)jirahle cnarfi~3t on shpe*=< )

CTAMDARDS
FEDERAL
TEN-.STD-H28 - Screw-Thread Standards ‘or Tederal Serv-res
FED-STD-4y6 - Plastrcs Methods of Testing
MILITARY
M -STe o Samplong Procedures ard Tables for laspect-cn by
Attributes.
MIL-STD-20¢2 - “est Methods for Electronic and Electrical) Component
Parts.
MiL-STD-454 - Standard General Requirements tor Electronic
Equipment.
MIL-STD-889 - Dissimilar Metals
MiL-STD-1285 - Marking of Electrica’l and Electroni¢c Parts
MIL-3TD-456¢2 - Calibration Systems Requirements.

tUnless ctherwise 1ndicated, capies of federal and military specirficatrans,
c*grda-c., 2-d haadbock. ar2 ava "an e from the Maval Fubtlicatioas and Jurws
Center, (ATTN NPODS), 5801 Tabor Avenue, Phitadelphia., PA 19120-5099 )

¢ 2 Non-Government publications The followyng documents form a part of thys
document to the extent specified herein Unless otherwise specified, the 15sues
of tne documents which are DoD adopted are those l1isted 1n the issue of the DODISS

ci1ted 1n the solicitation Unless otherwise specified, the 1ssues cf documents
not li1sted in the DODISS are the issues of the documents cited in the solicitation
fope h ?)

AMERTCAN SOTCTFTY FOR TTOTING ARD MAT SN 6 (0T

ASTM Bb33 - Zinc On lron and Steel, Electrodeposited Coatings of
ASTM D4066 - Nylon Injection and Extrusion Materials

(Application for copies of ASTM publications should be addressed to the Amerscan
Socrety for Testing and Materials, 1916 Race Street, Philadelphya, PA 191C3 )



Downloaded from http://www.everyspec.com

MIL.S-3786F

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)
SAE HS J1086 - Uniffied Numbering System for Metals and Alloys

(Applicatron for copies should be addressed to Society of Automotive Engineers,
Inc , 400 Commonwealth Drive, Warrendale, PA 15096 )

{Non-Government standards and other publications are normally available from the
organizations that prepare or distribute the documents. These documents also may
be avarlable 1n or through libraries or other 1nformational services )

2.3 Order of precedence. In the event of a8 conflict between the text of this
document and the references cited herein (except for related assocrated detail
specifications, specification sheets, or MS standards), the text of this document
takes precedence Nothing 'n thys document, however, supersedes applicable laws
ana regulations unless a specific exemption nas been obtained

3. REQUIREMENTS

3.1 Specification sheets. The 1ndividual 1tem requirements shall be as
specified herein and in accordance with the applicable specification sheet In
the event cf any ccnflict detween the requirements of th s specification and the
spe§1f155t1on sheet or other comniementary document, the latter shall govern (see
6.2).

3.2 Switches types Switches furnished under this specification shal) be as
Tretpr T 1 7 [0 T2 e 32 % regner trvaely

2.1 Switches covered by specification sheets and 1dentified by military
s Switches which are completely defined by a military specification sheet

& 3 t shal’

ha ordered *n accordance wr<h € 2 1

(8]

2.2 Switches covered by specification sheets but not 1dentified by military
PIN's., For switches covered by a specification sheet but not jdentified by a
military PIN (see 1.2.1), the type designation {see 1.2.2) shall be specified 1nr
the complementary documents, such as service drawings or ordering data sheets {see
6€.2.2). Such switches shall be acquired from sources listed on the qualified
products Y1st for the applicable style.

3 2.3 Switches not covered by a specification sheet. Where there 1s no
specification sheet available, the 1ndividual part requirement shall be as
spec fied 'n complementary documents such as service drawings or ordering data
sheets (see 6.2 3) These switches shall be products which have been tester anc
have passed the 1nspections specified 1n 4.6

3.3 Qualifrcation. Switches covered by specification sheets and 1dentified by
milirtary PIN's shali be products which are qualified for 11sting on the applicable
qualrfied products Yi1st at the time set for opening of bids (see 4.5 and 6 3}
Switches covered by specification sheets but not identified by mirirtary PIN's
shall be products which are guali€ied for 1isting on the applicab’e qualified
products list at the time set for opening of bids (see 4 5 and 6 3) The
variations allowed from the specification sheet 1ncluded 1n 6,2 are as follows

a. Operating shaft length, diameter, shape, and special construction.
b Deck-to-deck spacing dimenstions

c. Optional assemblies such as spring return, push-to-turn actions, and
pull-to-turn actions.
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q Terminal angles
e. Bushing length
f Addition of a srield, dust cover, etc

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

341 Metals Al)l metal parts, otner than current-carrying parts, shall be of
corrosicn-resistant materyal, or shall be cadmium plated 1n accordance with
class ¢, type Il, of Q0-P-416, zinc plated in accordance with tyne 11  servire
curLbole e, of AL M Lboe, taenel Llated B odecviddinee wata class ., yrdade G, o
QQ-N-290, or anodized 1n accordance with MIL-A-8625, to resist corrosion
Aluminum shall not be usecd for parts such as the tushing, shaft, and detent
ATuminum may be used for the front mounting plate provided 1t 1s a minimum of 12%
inch thick and shall contayn corrosion-resistant steel inserts, when applicable
These requirements are also applicable to all supporting structures

34 1.1 Ferrous material Ferrous material sha'l not be usea for
current-carrying parts.

24 1.2 Di1ssim*idr metals (see 6 13). when dissimilar metals are used -n

rot e -t g T e I B L T T A [
shall be provided. Tne use of dissimilar metals 1n contact, which tend toward
active electrolytic corrosion {particularly brass, copper, or steel used 1n
contact with aluminum alloy) 1s not acceptable However, metal plating or
spraviny of diss milar base metals to provide s ymilar or sJitable ahutting
surfaces 1s permitted The use of dissimilar metals separated by a suftable
insulating material 1s also permitted. Dissimilar metals are defined in
MIL-ST0-88B9. The use of corrosion-resistant steel in contact with cadmium plating
15 allowed.

342 Insulation

3421 (Ceramic or glass-bonded mica Ceramic or glass-bonded mica shall be
grade L411 or higher, 1n accordance with MIL-1-10.

34,2 2 Plastic No cotton-base laminates or cotton- or cellulose-fi1lled
molding matérials shall be used. Thermoplastics shall not be used for the
stator Wnen used, thermoplastic material shall be 1n accordance with ASTM D4066
or shall be of a high-temperature polyc.arbonate matertal which 15
self-extinguishing when tested 1n accordance with method 2021 of FED-STD-406
dher specified {see 3 o, pelychlorutriFlaoioethylehe Mady be used ds spdier dnu
rotor material, and shall be 'n accordance wrth L-P-38%

342 3 Glass VYaminate 7iass laminate shail be 1n accordance with MIL.-®P.18177
or MIL-P-997,

34 2.4 Fungus resistance. Al insulation materials shall be nonfungus
nutrient 1n accordance with MIL-STD-454, requirement 4

J 42 % Printed-wiring board Lbrless otherwise specifiec (see 3.1,
vontedawir ity hudols chalt o pe des,iere v s ordance wormt MIL O A5LLT and
materiar shall be type ut 1n accordance witn MiL-P-13949 A1l edges of the
printed-wiring board shall be smooth and free from sharp edges, cracxs, or loose
fibers. When a conformal coating 1s specified, the conformal coating used shal)l
be 1n accordance with MIL-1-46058.
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34 3 Protective coatings and finishes Protective coatings and finishes which
melt, crafk, cnip, ot scale shall not he used

344 Zclder 3and solder.ng “lux “alder, when u
shall be composition 5n60 in accordance with QQ-S-5
‘n accordance with MIL-F-14256

pd ‘o~ rlectrical cgnnec*icre,
1, and soldering flux shall be

5
e
!

3 5 Design and construction. Switches shall be so constructed as to i1nsure
proper operation when mounted i1n any posttion. The switches shall be of the
design, construction, and physical dimensions specified (see 3 1)

3 51 Threaded parts. Unless otherwise specified (see 3.1), all threaded parts
shaii be Tn accordance with FED-STD-HZ28 wherever possible, unified screw threads
shal: be used Wnere a specral! diameter-pitch combinpation 15 required, the thread
shall be of American National Form and of any pitch which 1s used in the
f.one-thiedu s>e"1es,

3 £ 11 Engagement of threaded parts A1l threaded parts shall engage at “east
three full threads 1n soft metals like aluminum and ts alloys A minimum of two
full threads shal) be used 1n harder materials such as brass or steel When a
screw mates with a plastic part, a threaded metal insert shall be contained
therein

3.5 1 2 Locking of screw-thread assemblies. A1)l screw-thread assemblies sha’l
2e rendere¢ -esistant to looséen-ng under vibraticen, ‘Jniess ctherwise specifred
(see 3.1), bronze, staivnless steel, o~ suitably plated steel, split-type, or

n*erra’ teoth 1y xwashers shagl” be L oavarde” gader a'” nuts or worewheads when
through bolts are used Mechanical staking or the use of lock nuts s permitted
n Yreu of lockwashers

3513 Through bolts Unless otherwise specified {see 3 1), through boits cr
threaded spacers shall be used. FfFor switches that have five sections or less,
through bolts shall protrude at least one and one-half threads beyond the nuts
secdring the last switch section at the rear of the switch unless ctherwise
snecrfred tsee 1 1) fr» 2witrhes that Fave mere than frve sectirrz, rfr that are
more than 3 5 inches 1n length from the mounting surface, the through bolts shal’
protrude at least 0 250 inch minimum beyond the nuts securing the Jlast switch
section at the rear of the switch, unless otherwise specified (see 3 1), to enable
the through bolts to be used as auxiliary mounting bolts.

3 5.1.4 Mounting hardware {applicable only to manually-actuated switches)
gach switch shall be provided with hexagon nuts, as specitied {see 3 1), n
daccordance with MS25082, except that the material may be stainless steel, one
1nternal-toothed lockwasher in accordance with M535333, except that the material
may, ve stainless steel, and one nonturn devite {see 3.5.7) Fur direct Government
srders. hardware shall be assembled on the bushing Mounting hardware may be

I3

cmitted when specified (see 6.2

362 Stops Stops, when required, shall be furnished and their positions
cnall be as specified {see 6.2)

3 5.3 Contacts. Contacts shall be of such type that no adjustments are
required to cormplete the rotational life test (see 4 8 18), Contacts shall be
e1ther shorting (see 6.7 4) or nonshorting {(see 6.7 5).

J £,2 1 Posrt.ve contacs alignment in a Y switch posit ons, positive
rertdartiag o the auving cortact <hat. oe 1dde by cuaita t engagerent Througn tn-
longitudinal centerline ot the stationary contacts 1n a plane normal to the switch
section
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3 54 Terminals, Terminals shall be of the solder type designed to accommodate
two wires each having a nominal diameter of 0.032 inch, unless otherwise specified
{see 3.1). Provisions shall be made for mechanically anchoring any leads prior to
soldering Terminals shall be treated to facilitate soldering over all areas
designed to accommodate the wire connections Water tacquer shall not be used as
@ protective coating. Coatings such as hot solder, hot tin dip, or gold plating
are acceptable. When gold plating 1s used, its thickness shall be a2 minimum of 15
microinches. Gold flash shall not be acceptable

3 55 O0perating shafts (applicable only to manually-actuated switches) (see
6.7.1).

3.5.5.1 Operating shaft, single. The single operating shaft shall be metal and
shall be 1nsufated trom all terminals. The length, shape, and special shaft
construction and bushing Tength shall be as specified (see 3,1). Unless otherwise
specified (see 2 1), the kact ¢nd of the single operating shaft skall de 0 25C
+0.001, ~-0.003 1nch 1n diameter, or 0 125 +0 001, -0 002 inch 1n d1ameter, when
applicadle The shaft flat shall be located a minimum of 125 inch from the end
of the busning, chamfer, or C-washer, whichever 1s outermost, and shall extend out
to the free end of the shaft.

3.5 5.2 Operating shaft, concentric., Concentric operating shaft shall be
stainless steel and shall be insulated from all terminals. The length, shape, and
special shaft construction and bushing length shal) be as specified (see 3.1).
Unless otherwise specified (see 3.1), the knob end of the front assembly drive
shaft shall be 0 250 +0 001, -0 003 i1nch 1n diameter, single flatted to 0.216
£ A% yach. the knot end aof the shaft dr-ving the rear decks sha'® be 0 125
+0.001, -0.002 inch in drameter, single flatted to 0.093 +0,010, -0.000 inch.

3 553 Snaft flat alignment The shaft flat angle shall be as specified (see
3 1), and shall be dimensioned from the centerline of the ronturn device and shall
be within *5 degrees, unless otherwise specified (see 3.1 and 6.2)

356 Indexing. Switches shall have a positive detent or indexing mechanism,
locating each contact position, except when a spring return action is spvecified
{see 6 2.2). The positive detent or indexing mechanism shall be designed to
minimize the possibility of the movable element or elements coming to rest between
positions and the spring return mechanism (when specified) shall return to the
spec1fied fixed position when operating force is removed, and the movabie element
or elements must come to rest in a positive detent position. Glass or other
fragile materials shall not be used 1n detent or i1ndexing mechanisms.

3 5.7 Nonturn device (applicable only to manually-actuated switches), A
nonturn device, located as specified (see 3.1J, which fits a panel hole 0.140
£0.005 1nch 1n d1ameter, shall be provided to prevent rotation of the switch
assembly with respect to the surface on which the switch is mounted Where the
naximum diameter ¢f the switch sections, exclus ve of termina' projection, c~ the
spacing between the centerlines of the through bolts i{s more than 1 inch, the
nonturn device shall be located .531 *,016 1nch from the centerline of the shaft,
wnere the maximum diameter of the switch sectirons, exciusrve of terminal
projection, or the spacing between the centerlines of the through bolts 1s ! inch
or less, the nonturn device shall be located .375 ¢.016 inch from the centerline
of the shaft, unless otherwise specified (see 3.1).

3.6 Circurt configuration. When switches are tested as specified in 4.8,2, the
switch-circuit configuration shall conform %o the applicable diagram specr®red
(see 3 1} Switches shall make and break the required circurts in all positions
of all sections The making and breaking of circuits, in both momentary and
detented positions, shall be positive
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3 7 Torque (applicable only to manually-actuated switches)

3 71 Rotational. When switches are tested as specified 1n 4.8.3 and
4,8,3.1 17 the torque regqu-red to rotate the shaft from each detent position to
the next shall be within the specified 1imits (see 3.1). When switches are tested
as specified in 4.8.3.1.2, the torque shall not deviate by more than 50 percent
and shall be within the specified Timits (see 3 1).

3 72 Stops (applicable only to switches with stops) When switches are tested

as specified in 4.8.3 and 4 8 3 2, there shall be no broken, loose, deformed, or
displaced parts, nor shall there be any slippage of moving parts.

3 73 Strength of mounting bushing. When switches are tested as specified 1n
4,8.3.3, there shall be no damage to the switch, or loosening or twisting of the
bushing relative to the switch front plate assembly, nor shall there be any damage
to the nenturn device,

3 B Terminal strength

3.8 1 Pull When switches are tested as specified 1n 4.8.,4.1, the terminals
shall withstand the specified toad without breaking or affecting the switching
arrangement., A movement of the terminals within the confines of the
termindi-ancnoring device wiil be permitted provided continuity of elecirical
contact 1s not impaired. 1If any movement of the terminal 15 noted, the switch
shall be tested to verify that it meets the requirements for dielectric
withstanding voltage specified in 3 15,

3.8.2 Bend {when applicable). When switches are tested as specified 1n
4 8 4 2, there shall be no breakage of terminals, or visible cracks as detected by
a 10X optical means 1n ei1ther the terminals or the i1nsulating material

3 9 Contagct resistance When measured as specified 1n 4 8 5, the switch
section contact resistance shall not exceed the following values, unless otherwise
specifired (see 3.1).

a Inftial and after vibration and shock tests: 10 milliohms,

b. Duryng thermal shock 500 milliohms

c. After moisture-resistance and salt spray (corrosion) tests 15 miitronms.,

d After 1nitial soak and completion of 11fe test 20 mi11lrohms.

3.9 1 Contact resistance (low level circuit) {when specified, see 3.1). dhen
tested as specified In §.B.5.1, the switch section contact resistance shall not
exceed 100 milliohms, unless otherwise specified (see 3 1)

3 10 Positive shaft grounding (when specified, see 3.1). When tested as
specified in 3.8 5.2, the shaft-to-bushing resistance shall not exceed the
foilnowing values

a Inttial 1 0 ohm maximum
b fFollowing environmental and mechanical tests 10 0 ohms maxi1mum
3.11 Thermal shock. nWhen switches are tested as specified in 4.8.6, the

contact resistance shall not exceed 500 midliohms, and there shall be no
mechanical or electrical damage, loosening of rivets or other fastening devices

10
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312 Vibration Wwhen switches are tested as spectfied 'n 4,8.7, any pair of
mating switch seéction contacts shali not open for a period of time longer than 10
microseconds (.s) before reclosing unless otherwise specifred (see 3.1). After
“rc test, =here 3hall e nc change -r shaft poesiticn, ar evidence 5f brcken,
‘cose, deformed, or displaced parts.

3.13 Shock. When switches are tested as specified 1n 4 8.8 1, any pair of
mating switch sectign contacts shall not open for a period of time longer than 10
.5 unless otherwise specified (see 3.1), and when tested as specified in 4.8 8 2,
for a period of time not longer than 5 milliseconds unless otherwise specified
(see 3.1), before return to the closed position. After the test, there shall be
no change 1n shaft position, or evidence of broken, loose, deformed, or displaced
parts

3.14 Sand and dust {when specified, see 3.1). When switches are tested as
spevified n §.C.3, Lhere >hail D€ NC tsidenve Gf Mecnan.odl or clectritdl daduje

2 15 Dielectric withstanding vcltage when tested as specified 1n 4 8 10 %o
4 8 10 25, inclusive, switches shall withstand the application of the specified
voltages without arcing, flashover, breakdown of 1nsulation, or damage A leakage
current greater than 1.0 milliampere shall be considered a farlure

3.16 (o1} current {applicable to e‘ectromechanically-actuated switches only)
When tested as specified in 4.5.11, co1] current shall not exceed the vaiue
“hes f1ed jsee 3 1)

3 17 1-sylatior rezistance When meac,red 35 sperifiad n 4 & 7 <*he
1nsulation resistance shal] be not less than the following values.

a Ceramic or glass-bonded mica* 10,000 megohms
b. Plastic* 1,000 megohms.
c Glass laminate: 5,000 megohms
3 16 Bushing and shaft seal (applicable only to constructions -b, -F, -K, and

-S switches)., When switches are tested as specified in 4.8.13, there shall be no
Teakage. -

J.19 Moisture resistance. When switches are tested as specified 1n 4.8.14, the
insulation resistance, immedrately after conclusion of the test and while the
switches are s5t111 1n the humidity chamber, shall be as follows, unless otherwise
specified {(see 3 1)

d Ceramic or glass-sonded mica Greater than 100 megohms

t. Plastsc areater than 10 megchms.

c. Glass lTaminate Greater than 50 megohms,
At the end of the drying period, the insulation resistance shall be as specified
in 3 17. At the conclusion of the test, there shall be no evidence of corrosion,

breaking, cracking, spalling, or loosening of terminals outside of the confines of
the terminal ancharing device, and mounting hardware shall be readily removable,

3 23 Lerona {(when specified, see 3 . hnen switches are tested as specified
1o« 3 T eTe sha 1 bPe niw evideace ol (¢ una

3 21 Explosion (applicable only to constructions -E, -F, -J, and -K switches)
when switches are tested as specified in 4 B 16, there shal] be no expiosion
within the test chamber, whether or not explosion occurs within the switch

11
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3.22 Salt spray (corrosion) When switches are tested as specified in 4.8.17,
there shall be no evidence of excessive corrosion Excessrve corrosion s defined
as corrosion which interferes with the electrical or mechanical performance, or,
in the case of plated metals, corrosyon which has passed through the plating and
exposed the base metal. After the test, mounting hardware shall be readily
removable.

3.23 Lirfe (rotational). When switches are tested as specified in 4 8 18 to
4 8 18.3, incTusive, they shall start and remain electrically and mechanically
operative During the intervals specified, no evidence of i1ntermittent electrical
operation shall occur as noted by operation of a neon lamp or other suitable
device. Contacts undergoing low level load test shall not be loaded or monitored
by loads exceeding their low level rating. Movement of terminals within the
confines of their terminal-anchoring devices shall not constitute a farlure., The
specified contact-sequential pattern (see 3.6) shall be maintained throughout the
test. At the conclusion of the cycling, the ro%taticonal torque avevrage [see
4 B 3.1) shal)l not have changed more than *20 or -30 percent from the inftial
value {see 3 1) and there shall be no evidence ¢cf broken, deformed, displaced, or
loose parts

3 23,1 Switch-section alignment (applicable only to nonshorting switches).
When switches are tested as specitied in 4,8 18, during the period of monitoring
for switch-section alignment, the 1dentical circuits, 'n the first and last
sections of the switch, shall both be open for same duration while switching from
one position %o the next

3 28 Temperature rise 'when specifired, see 2 1) When tested as speclfved n
4.8.19, the temperature rise of the switch terminals shall not exceed 20 C above
ambient

3 25 Thermal electromotive force 'EMF) (when spec-fied, see 3 1) wher
switches are tested as specified in 4,8.20, the thermal EMF measurement shall be
as specified (see 3.1).

3.26 fLapacitance (when specified, see 3.1). When switches are tested as
specifred Tn 4.8,721, the capacitance measurement shall be as specified (see 3,1)

3.27 Random vibration (when specified, see 3.,1). When switches are tested as
speci1fied 1n 4.8 Z2<, any pair of mating switch section contacts shall not open for
a period of time longer than 10 us before reclosing, unless otherwise specified
{see 3 1} After the test, there shall be no change 1n shaft position, or
evidence of broken, loose, deformed, or displaced parts

3.28 Solderability. When switches are tested as specified 1n 4.8.23, 95
percent of the total length of fillet, which is between the standard wrap wire and
the terminal, shall be tangent to the surface of the terminal being tested. There
shall be no pinholes, vords, etc. A ragged or interrupted Yine at the point of
tangency between the fillet and the terminal under test shall be considered a
defect. After the test, there shall be no evidence of fracture, loosening of
parts, or any other mechanical failure of the switches. A movement of the
terminals within the confynes cf the terminal-anchoring device will be permitted
provided continuity of electrical contact ¥s not 1mpaired. If any movement of the
terminal 1s noted, the switch shall be tested to verify that 1t meets the
requirement for dielectric withstanding voltage specified in 3.15.

3.29 EMI/RF] shielding (when specified, see 3.1). When switches are tested as
specified in 4,8,24, the shielding attenuation shail be not less than 60 dB over
the frequency range from 100 to 1,000 MHz, unless otherwise specified (see 3 1}

3 30 Flux sea) (applicable to J and K construction). When switches are tested
as specified Tn ¥, B. 75, the contact resistance, dielectric withstanding voltage
and 1nsulation resistance shall meet the requirements as specified »n 3 9, 3 15,
and 3.17.

12
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3.31 Marking.

3 311 1ldentification of product Switches shall be marked in accordance with
MiL-S7D-1285 Only the following shall be ~equired.

3.31 1 1 Switches identified by military PIN's

a. Military PIN.

b Manufacturer's name or trademark
c. Date code

d Terminal 1dentification

e Addityunal mark ng opticgnal,

3 31 1 2 Switches covered by specification sheets but not ident fied by
military PIN

El Type designation

b. Design control drawing/doCument identification number or manufacturers
part number {(as applicable).

¢ Manufacturer s name or trademark
d Jate code.
e Terminal 1dentification

f Additional marking optional. Depending on available space to mark
product.

3 31 1 3 Switches not covered by a specification sheet.

a. Manufacturer's part number, Government drawing number, or prime
contractor's number,

b Manufacturer's name, trademark, or federal supply code for manufacturer
C Date code

d Terminal 1dentification.

3 31 2 Terminal identification. Switch terminals shall be marked with numbers,
whose sequence 1s counterclockwise and visible when viewed from the rear end of
the switch, unltess otherwise specified (see 3 1). Open-frame construction
switches shall be marked with an identifying dot or with terminal numbers on a
marking plate. If a dot 1s used, 1t shal) consist of a contrasting color dot,
rarsed or depressed molding, or punched indentation on or near the periphery of
the switch section at terminal 1 or between terminals 1 and 2 and shall be visible
when viewed from the rear end of the switch, unless otherwise specified (see 3,1)

3.32 MWorkmanship., Switches shall be processed in such a manner as to he
uniform In quality and shall be free from cracked or displaced parts and other
defects that will affect 11fe, serviceability, or appearance. Al]l molded or
laminated parts shall be free of chips, blemishes, or flakes which are detrimental
to the operating functions of the switch Gate marks shall not be considered a
defect.

13
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4 QUALITY ASSURANCE PROYISIONS

4 1| Responsibility for inspection. Unless otherwise specified 1n the contrac?
Jr parzhase crder, *h¢ rort-actaor 5 respenstale for *he perfrrmance ¢f ald

nspection requirements (e>aminations and tests) as specified herein Except a»
otherwise specified in the contract or purchase order, the contractor may use nhis
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 1n the

specification where such i1nspections are deemed necessary to assure supplies and
services conform to prescribed requirements

4.1.1 Responsibiirty for compliance A1l 1tems shall meet all requirements of
sections 3 and 5 " The inspéciions set forth 1n this specification shall! become a
part of tne contractor's overall inspecticn system or quaiity proaram The
alselee U dRy hapeLbliuvi redu.temelite (0 The spec i Toedion shall not re.ieve
contractor of the responsibility of ensuring that all products or supplies
submitted to the Government for acceptance comply with all requirements of the
contract Sampling 'nspection, as part of manufacturing operations, 1s an
acceptable practice to ascertain conformance to requirements, however, this does
not authorize submission of known defective materfial, either indicated or actual,
nor does 't commit the Government to accept defect-ve material

e

4 1 2 Test equipment and 1nspection facilitres Test ana measuring equipment

and tnspeccion faciiities of suff. o ens deiuracy, Qud Tty, dhd 4dant ty tc pe-mit
pertormance of the required 1nspection snall be established and maintained by tne
Yt g Thy oerab ] oam.r b o aag v pymmaman, s o F gy d ‘hra~qipoes cytom v pee )

J
the accuracy of the measuring and test equipment shall be 1n accordance with
MIL-5TD-45662.

4.7 (Classificatron of inspections The 1nspectron requiremen*s specified
nerewn are classified as follows

a Mater1als inspection (see 4 3)

5. Gua 3ticdticr 1rsgection {(see 4 &)

c Inspection of switches not covered by specification sheets (see 4 6€)
d. Quality conformance inspection (see 4.7).

4 3 Materrals 1nspection, Materials rnspection shall consist of certification
that the materials Tisted in table VIII, used 1n fabricating the switches, are 'n

accordance with the applicable referenced specifications or requirements pr-pr to
such faoricat.on

TABLE YIII Materials 1nspection

' ] I
) Material | Requirement | Applicable specification
i | paragraph |
1 | I I
{Metal plating or treatment } 3 4.1 ! QQ-P-416, ASTM 8633
. ; QC-N-2GC, or MIL-A-EEZT
rirsulation .
i A1 amy O O AU O I | B vYIL oo
I Plastic 3.4 22 | LoF- 385 or FED-STD-400
I Glass laminate | 3423 | MIL-P-967, MIL-P-18177
|  Fungus resistance ! 3424 |  MIL-STD- 454 I
ISolder | 344 | QQ-5-571 !
P Flux | 3.4.4 ] MIL-F-14256 |

14
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4 4 Inspection conditions Unless otherwise specified herein, all inspections
shall be performed 'n accordance with the test conditions specified 1n the
"GENERAL REQUIREMENTS" of MIL-STD-202.

4 4 ) Mpnitoring devices. The monitoring devices for switcnes hav ng low level
capabilities shal not Toad the contacts above 10 millramperes resistive at 30
millivolts dc or peak ac maximum open circult

4 5§ Qualification 1nspection Qualffication 1nspection shall be performed at a
laboratory acceptable to the Government (see 6.3), on sample units produced with
equipment and procedures normally used in production.

4 51 Sample size. The number of switches to be subjected to qualificatior
inspection shall be as specified 1n the appendix to this specification.

1oL lnuzolt o an cowt to, Tml LLmpnte chgt Y ke antastad s tke ung et

speci1fred in table 1X, In the order shown. A1l sample units shall be sudbjectec tu
tre ynspection of group I The sample units shall then be divided as specified 11n
table IX for groups Il to ¥V inclusive, and subjected to the 1nspection for their
particular group. Two sample units that have passed group 1 tests shall be
subjected to group VI tests, when applicable Group VII inspection shall be
conducted on separate switch sections Four sample units that have passed grcup !
tests snall be subjected to group VIiil tests, when applicable.

4 5§ 3 Fa-“ures Cre r» mnra faflures shall he rause for refusal to grant
suali1fizat-on approval

4 5.4 Retentron of gualification. To retain quairtication, the Contracior
shall forward after initial qualification, at the concliusfon of each succeeding

12-month peryod, a summary of the results of %roup A and group B tests performed
during that perxod, *ndrcating as a mynimum, the number of Jots which have passed

and the number whicn faried The contractor shall forward for each 36-montn
interval the complete results of group C tests which shall be performed during the
ast 12 months of that interval. If the test results i1ndicate nonconformance with
specification requirements, action shall be *aken to remove the failing product
from the gualrfred products Tist Fariure to suomit the summaries and test cata
shall result n loss of qualification for that product. 1In addition to the
periodrc subm ssion of i1nspection data, the contrdctor sha'l 1mmed.ately rotify
the qualifying activity anytime during the applicable 1nterval that the i1nspection
data 1ndicates faillure of the product to meet tne requirements of this
specification In the event that no production occurred during the l2-month
reporting 1nterval, a report shall be submitted certifying that the company still
has the capabilitres and facilities necessary to produce the 1tem. If the 1tem
has not been produced for 36 months, the product must be requalified

4 6 Inspection requirements for switches not covered by specification sheets
recpection requtreverts fo- cwitches reo* ccvered by specifiratinn shee*s <hall he
performed by the contractor, after award of contract and prior to production, at a

laooratory cert-fied by tne Goverrmert rsece § 3

4.6.. Sample. Unless otherwise specified (see 6 2 3), the samples and test
routine sha!i be as specified 1n 4.5.1, 4.5.2, and table IX This approval s
valid only on the contract under which it 1s granted unless extended by the
Government to another contract Samples subjected to this inspection shall not be
delivered on a contract or order

4 6" Tatures Cre « moyr f2 “uwrcs FolY 5~ zause ‘e -~2fugal ¢ gr2nt
rskection aporove.

15
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TABLE IX Qualirfication i1nspection

Eramina*yon or test Sequ~rement

paragraph

Method oarag-aph

Group | (all sample units)

31, 34 to
3 5.7 incl,
3.31 and 3.32

Visual and mechanical examination 1/

I
jCircurt configuration 1/
IRotational torque .;
,Terminal strength
“Lntact res.stanee s &
|Positive shaft grounding
| {when speci1fied, see 3 1) 1/
|Strength of mounting bushing ~
|
[ Group 11 (4 sample units)
|
| Thermai snock
I5trength of mounting bushing
Y¥-braticn
.Shock )
“and and dust {when spe 1fied  wwe T 1)
iRotational torque }
|Stop strength 1
1

=
©

6 8.3 ¢

Wi W ww

-~ Lol * IR <)

Eod H oo b

@ (e MeaNoo

. b

W NP o N
.

w

[

o

B (a3

| 4.8.

IDielectric withstanding voltage
1C011 current 3/

~ Oy On

tinsulation resistance

| Contact resistance 2/

IPositive shaft grounding {when specified, see 3 1}

iBushing and shaft seal (aoplicable to ronstructions
L, -F, x, and -5 switches)

(VRIS FCR VL N UUR FUR 75 S R Y R N PV R V)
. .
AL e g N s g
LS ol
S DD AW (>
OO Do moo®
.

]

]
|
t
{
\ 4 8 12
| I
] Group 11l (4 sample units)
I |
|
i
i
j
|
]

IMoi1sture resistance

jRotational torque

IDrelectric withstanding voltage
1Contact resistance 2/

|
t Group .V {4 sample urits)
|Lorona (when spec.fsed, see & 1)

jInsulation resistance

{Explosion (applicable only to constructions -E, -F,
| -J, and -X switches)

{Salt spray (corrosion)

IContact resistance 2/

{Positive shaft grounding (when specified, see 3 1)
|Rotational torque

|

|

|

|

1

[

|

}

i 4.8.14

| 4.8.3 to 4.8.,3..1.1
| 4 B 10

| 185
|

1

|

{

!

|

o~ $-

Wi o w

. .

N YN
~N —

g Cactnotes a4t el of taodie

16

——— i —



Downloaded from http://www.everyspec.com

MIL-S-3786F
TABLE IX Qualification inspection - Continued.
T ] 1 T
| Exramination or test | Requirement | Method paragraph
! | paragraph ! %
|
| Group V (4 sample units) :
| I ]
[Life (rotational) (manually-actuated switches) | 3.23 | 4.8.18
ILife (rotational) (electromechanically-actuated | I I
| devices) 3/ | 3.23 | 4.8.18
! At minimum voltage {see 3.1) 2 sample units | ! |
| At maximum voltage (see 3 1) 2 sample units I ! !
[Temperature rise (when specified, see 3.1} 4/ | 3.24 ! 4.8.18 )
IDfelectric withstanding voltage | 3.15 | 4.8.10 ]
ICo31 current 3/ | 3.16 ' 4811
|Rotational torque i 3.7.1 | 4.8.3 to 4.8.3.1.1
IInsulation resistance ) 3.17 ! 4.8.12 !
[Contact resistance 2/ I 3.9 ! 4 8.5
[Pos1tive shaft groundwn? (when specified, see 3.1) | 3.10 | 48652 |
IBushing and shatt seal (appliicable only to | ] |
| constructions -D, -F, -K, and -S switches) ! 3.18 ] 4.8.13 |
| | i i
i } | |
} Group VI (2 sample units) | !
i (when applicable, see 3.1) ] |
! | | |
IThermal EMF (when specitied, see 35.1) ] 3.25 ] 4.8.¢0
iCapacitance (when specified, see 3.1) ] 3.26 | 4 8,21 |
{Random vibration (when specified, see 3 1) ! 3.27 | 4.8.22
IEMI/RFI shielcding (when specified, see 3.1} 5/ { 3.29 ! 4.8.24
I | I I
} Group VII (2 terminals, 3 sections minimum) ! | |
i {switch sections only) [ | [
| | | |
:Solderab111ty | 3.28 | 4.8.23 |
| | |
I Group VIII (4 sample units) | | |
: {when applicable, see 3.1) } } !
]
{Flux seal (when specified, see 3.1) } 3.3 ! 4.8.25, 4.8.25.1, and |
! i | 4 8,25 2 |
Contact resistance 2/ [ 3.9 | 4.8.5 |
[Delectric withstanding voltage I 3.15 | 4.8.10 I
. 31 } 4.8.12 I
|

fInsulation resistance
}

1/ Nondestructive tests, see 30.2,

3/ When applicable.

4/ Two sample units, one set of contacts submitted to resistive loads.

5/ For EMI/RFI test, 4 sample unmits are required
requirements of gwoups II, III, IV, and V

17
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4 7 Quality conformance i1nspection

4.7.1 Inspection of product for delivery. Inspection of product for delivery
shall consist of groups A and B8 Tnspections.

4.7.1 1 Inspection lot. An inspection lot shall consist of all switches of the

same style, constructicn, temperature 11fe characteristic, vibration grade, shock
type, 1nsulation, and altitude rating, produced under essentially the same
conditions, and offered for 1nspection at one time. Similar switches meeting
these requirements, but having different circurt configurations and number of
switch sections, may be combined to form an inspection lot if the 1nspection 1s
performed to the most severe conditions exi1sting in the lot.

4,7.1 2 Group A inspection. Group A 1nspection shall consist of the
examinations and tests specitied 1n table X, in the order shown.

4.7 1 2 1 Samplain lan. Statistica) sampling and inspection shall be 1n
accordance with MIL-S1D-105 for general inspection tevel II. The acceptable
quality levels (AQL} shall be as specified in table X Major and minor defects
shall be as defined yn MIL-STD-105

4.7 1 2 2 Rejected lots, If an fnspection lot s rejected, the contractor may
rework 1t to correct the defects, or screen out tnhe defective units and resubm:t
for reinspection. Resubmitted lots shall be i1nspected using tightened
inspectfon Such lots shall be separate from new lots, and shall be clearly
1dentif.ed as reinspected Tots.

TABLE X Group A inspection.

[ 1 T Y40 T
\ cxdamination or test | Regquirement, Metnod | (percent detective) |
| | paragraph | paragraph ajor T~ Minor }
i ] | | il B
|Visual and mechanical examination:| [ I |
| Design and constructyon { 35 to | 4 8 | | )
| | 3 5.7 1nct | ] | }
{  Marking I3 31 | f$l1 o0 ) 4 0 :
| Workmanship | 3.32 | ] [ ]
tLircurt configuration | 3.6 { 4.8 2 | 1.0 | ---

4 7 13 4Group B i1nspection. Group B 1nspection shall consist of the tests
specified 1n table X[, in the order shown, and the sample shall be selected from
inspection lots that have passed group A inspection

TABLE XI. Group B 11nspection.

i i

| Test {Requirement Method I
! ] paragraph | paragraph }
! I T T
|Torque {(applicable only to manually-actuated switches}| 3.7 | 4.8.3 to

I ! | 4 8.3 11 !
| ! | and 4.8.3.2
|D1electric withstanding vo1ta?e | 3.15 } 4.8.10
IC61) current {when applicable ! 3 16 | 4 811
{Contact resistance 1/ [ 3.9 i 4 85
|Positive shaft grounding (when specified) | 3 10 | § 8.5.2

1/ When low level circurt 15 specified, contact resistance shall be low level
{see 4 B8 5 1) Terminal pull test 1s not applicable

18
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4,7 1.3.1 Sampling plan The sampling plan shal)l be 1n accordance with
MIL-STD-105, Tor specTal Tnspection level 5-4 The sample s12e shall be based on
the 1nspection 1ot size from which the sample was selected for group A
1nspection The AQL shal) be 4.0 (percent defective),

4,7.1.3 2 Rejected lots. If an inspectfion Yot is rejected, the contractor may
rework 1t to correct the defects, or screen out the defective units and resubmit
for reinspection., Resubmitted Yots shall be 1nspected using tightened
inspection. Such lots shall be separate from new lots, and shall be clearly
1dentified as rernspected lots

4.7.1.3.3 Disposition of sampie units., Sample units which have passed all the
group B 1nspection shall be delivered on a contract or order, 1f the 1ot 1s
accepted.

4.7.2 Qualification verification inspection., Gualif.cation verification
inspection shall consist of group C fnspection Except where the results of these
inspections show noncompliance with the applicable requirements {see 4 7 2 1 3},
delivery of products which have passed groups A and B i1nspections shall not be
delayed pending the results of these qualification verification 1nspections

4 7 21 Group C 1nspection Group C inspection shall consist of the tests
speci1fied 1n table Xil, 1n the order shown, for each subgruup. Group C 1nspection
shall be made on sample units produced with normal production processes and
tools. The sample units shall be identical and a minimum of four switch sections
shall be submitted, unless otherwise approved (see 6.3)., One-half of the sample
dnrrs an e3~nh grpyp $hall have the maximum number of sectians or length which zan
be used without mounting brackets, and the other half of the sample units shall
have the maximum number of sections or length which will require the use of
mounting brackets Each switch section shall have the contact arrangement of a
single pcle, nonshorting switch with the maximum number of contacts for the angle
of throw for which qualification has been established When fixed stops are used,
they shall be set to allow rotation for the maximum number of contacts. A
contractor’'s normal quality control tests {production tests, environmental tests,
etc.) may be used to fulfill all or part of group C i1nspection. However, all of
group C 1nspection shall be completed as specified.

4 7.2 11 Sampling plan Sixteen, eighteen, twenty, or twenty-two sample units
as applicable, plus three switch sections for each style, subdivided as specified
for each subgroup 1n table XII shall be provided (see 4.7.2.1) 12 months after the
date of notification of qualrfication, and after each subsequent 1nterval as
specified (see 4 5 4). When production of a particular style of switch has been
suspended for 12 months, the qualifying activity shall be notified. For switches
of each style produced during each inspection period, if more than one type (see
30.1.1) has been produced covering a number of performance levels, and if
inspection 's performed on sample units with the highest performance level
produced during that period, inspection can be omitted for the types with lower
performance levels. When inspection of switches not covered by specification
sheets 1s performed (see 4.6), group C i1nspection 15 not required

4 72 12 Disposition of sample units, Sample units which have been subjected
to group C inspection shall not be delivered on a contract or order, but shall be
kept on hand until the next inspection peryod for submittal to the qualifying
activity 1f so requested.
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TABLE XII Group C 1nspection

1 1

] I
( Test Re Juirement Yeshed parag-iph '
| ,  paragraph | i
I T ] T
i Subgroup | {4 sample units) i :

|
I Thermal shock i 3.11 | 4,.8.6 !
{Strength of mounting bushing i 373 | 4 833 |
}Vibration | 3.12 | 4 8.7
1Shock | 3.13 | 4.8.8
ISand and cust {(when specified, see 3.1) | 3.14 | 4.8.9
IRotaticnal torque 1 371 | 4 832 to 88311
IStho strength ' 372 I 4 832
iTerminal >trenygth 5.8 ) 4.3 4
Jj01electric withstanding voltage | 3.15 | 4 810
iCo1l current (when applicable, see 2 1) | 3.16 | 4.8.11 ,
Ilnsulation resistance I 347 ! 4 8 12
IContact resistance 1/ I 39 | 4 B 5 J
{Positive shaft grounding | 3.10 | 4 8 52
! {when specified, see 3 1) ! |
{Busning ard shaft seal f(applicable anly to | {
| constructions -D, -F, -K, and -5 switches) ! 3 18 i 4.8,.13
‘ {
! Subgroup Z (4 sample units) . !
ILife (rotational) 2/ | 3.23 | 4 8 18
|Temperature rise {when specified, see 3 1) i 3.24 { 4 8 19
{Drelectric withstanding voltage ! 315 i 4 8 10 f
Covl current (when applicable, see 3 1} | 3 16 | 4 § 11
IRotational torgque ! 371 | 4 8.3 to 4 8.,3.1.1
(Insulation resistance | 3.17 | 4 8,12
jContact resistance 1/ | 3.9 | 4.8 65 |
|®as-t-ve thaf* grounding ARy ! e g &
| (when spec fied, see 3.1} ) ]
|Bushing and shaft seal {applicable only to | |
|} constructions -D, -F, -K, and -S switches) ) 3.18 I 4.8.13 !
| I
| Subgroup 3 (4 sample units) I !
I i I i
IMoi1sture resistance ! 319 | 4 8 14
{Rotational torque ! 3 71 . 4 8 3 to 48311
iDrelectric withstanding voltage | 3.15 | 4 8 10
jlontact resistance ./ : 3.9 ‘ 465 |
| !
i Sudgroudp 4 (4 sample uni:s) . !
] i ! |
1Corona (when specified, see 3 1) I 320 t 4.8 15
‘Explosron fapplicable only to ! ! |
{ constructions -E, -F, -J, and -K switches) | 321 | 4 8 16
15alt spray (corrosion) | 3.22 i 4.8,17 |
I[Contact resistance 1/ | 39 | 4,.8.5 |
IPos1tive shaft grounding f 310 | 4.8,8 2 |
! {whea specifraed, ses 31 1} ! {
Rotatiunal torque 371 | ¢ E 2 to 8 8 - ...

See footnotes at end of table.
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TABLE XxI! Group C inspection - Continued

T T T
| Test | Requirement | Method paragraph [
f | paragraph | !
i i | Ii
| Subgroup § | J |
' {when applicable, see 3.1){2 sample units) | !
| ! | |
[Thermal EMF (when specified, see 3.1) | 3.25 { 4.8.20 I
Capacitance (when specified, see 3.1) ] 3.26 ! 4.8.21 |
Random vibration (when specified, see 3.1) | 3.27 | 4.8.22 I
IEMI/RF1 shyelding ! | !
{  (when specified, see 3.1) 3/ { 3.29 I| 4,8.24 }
| 2
' Sabgroup 6 | ]
| {2 terminals, 3 sections minimum) ] | |
' Tswitch sections on'y) } { f
ISolderabil1ty | 3.28 } 4.8.23
| ] {
Subgroup 7 (4 sample units) | [ |
1 (when applicable, see 3.1) { :
| |
IFlux seal (when specified, see 3 1) ! 3.30 | 4 8,25
IContact resistance 1/ | 3.9 | 4.8.5
ID~electr c withstanding vrltage ! 215 | 4 8.1C !
Iinsulation resistance ] 3.17 | 4.8.12
| ! f

1/ When low leve' zircult 1s specified, contact resistance shall be Yow leve)
Tsee 4.8.5.1),

2/ For 11fe rotational tests, an oscillogram is not required provided the power
supply has been previously certified during the initial qualification or group
C inspection, and the manufacturer has not made any changes 1n the dc power
source since that certification.

3/ For EMI/RFI test, 4 samples are regquired. One each which has passed the test
requirements of subgroups 1, 2, 3, and 4. The EMI/RF] test is not required
provided the manufacturer has not made any changes 1n the design,
construction, or material of the switch since the last EMI/RFI group
inspection or 1nitial qualification (whichever came later) and the switch has
met the shaft grounding requirements of qualification, group B, and group C
inspections

4.7.2 1.3 Noncompliance. 1f a sample farls to pass group C inspection, the
contractor shali take corrective action on the materials or processes, o both, as
warranted, and on all units nf product which can be corrected and which were
manufactured under essenti1ally the same conditions, with essentially the same
materials, processes, etc., and which are consfdered subject to the same failure,
Acceptance of the product shall be discontinued until corrective action,
acceptable to the Government, has been taken. After the corrective action has
been taken, group C 1nspection shall be repeated on additional sample units (all
inspections, or the inspection which the original sample failed, at the option of

the Government). Groups A and B inspections may be refnstituted, however, final
acceptance shall be withheld until the group C reinspection shows that the
corrective action was successful In the event of faflure after reinspection,

information concerning the failure and the corrective action taken shall be
furnished to the cognizant i1nspection activity and the qualifying activity.
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4 7 3 Inspection of packaging Irspection of packaging shall be 1n accordance
witn MIL-S.2878n

4 9 Metnods of examinatser and tect

4 81 Visual and mechanica) examination. Switches shall be examined to verify
that the design, construction, physical dimensions, marking, and workmanship are
'n accordance with the applicable requirements {see 3.1, 3.4 to 3.5.7 inclusive,
3 31 and 3.32).

4 8.2 Circurt configuration {(see 3.6). Switches shall be tested to determine
conformance to the actual open and closed switch circuit conditions 1ncluding
shorting and nonshorting functions to the applicable dragram Yisual examination
cr electrical means may be used on open corstructicn type switches, Closed
switches shall use suitable test circurts of an electrical design, however, visual
cxaminativun may be used on the switieh sectiuns tor 17-' nc fnspection *n 'rer F
test circuits.

4.8 3 Torgque [applicable on'y to manually-actuated switches) (see 3 7).
Switches shall be mounted by their normal mounting means, unless otherwise
speci1fied (see 3 1)

4 3.3 1 Rotatirundi {(see 3 7.1},

A‘q 311 PRoom temperature, Switches shall be exposed to a *emperature of 25°C
+10°C, -5°C "For qualification inspection and group C 'nspection the values of
*arque requored to rotate *he sw-otch through a'' pesitions 1n btoth drrections
shall be determined A1l readings shall be taken, and the average value ot the
torque shall be recorded For group B inspection, values need not be recorded,
however, the torque shall be observed to determine whether 1t remains within the
“imits specified Wher group C 'nspection Vs to follow group B inspection, the
torque values shall be recorded during group B inspection. Al} readings snall pe
observed to determine whether they are within the range as specified On
concentric shaft switches, the rotational torque ‘see 3.1) shall be measured while
rotat rq the tnnar chaft when a dummy knob (MS5S91528), with two no. B8-32 screws, GSC
degrees apart, tightened to 15 pound-inches, 's placed on the outer shatt

4;8 3.1.2 Minimum temperature. Switches shall be exposed to a temperature of
-65°C #2°C for a period of & hours, The values of torque reguired to rotate the
switch through all positions 1n both directions shail be agetermined wnile tne
switch 1s maintained at -65 C t2 C.

4 8.2 2 Stops lapplicdable only tu switches with stops) (see 3.7.2). Unless
otherwise specified (see 2,1), a8 torque of 25 pound-inches for switches with 2
maximum cross-sectiun dimension of the switch section, excludirg termina’
projection, greater than 1,125 inches, and 1% pound-inches for switches witr a
maximum crass-secticon dimension c¢f the switch section, excluding terminal
projection of 1.125 inches or less, shall be gradually applred to the shaft
against the stops 'n clockwise and counterclockwise directions After this test,
switches shall be examined for broken, loose, deformed, and displaced parts, and
slippage of moving parts.

4 8 2,3 Strength of mounting bushing (see 3.7.3) Bushing mounted switches
shall be mounted on a metal panel by the normal mounting means with the specirfied
hardware A torque af £ paund-1nches, 1nless ctherwlse specifred ‘see 3,10,
snall be applied to the mountiry nut Jwitcres sha"7 then be evamined ‘o damace
snd lonsening or *wist rc of the bushing re ative to the switch front plate
assembly Damage to the nonturn device shall be construed as a fairlure
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4 84 Terminal strength {see 3.8). The following minimum number of terminals,
where the circuit configuration permits, shall be tested

a. Three terminals per section, one section per switch,
b A1l terminals of the electromechanical-actuator device {when applicable)

Two of the terminals shall be adjacent at minimum spacing, and located on opposite
sides of a through bolt, 1f used, where the circuit configuration permits

4.8.4 1 Pull. Unless otherwise specified (see 3 1), a force of 5 pounds shall
be applied to the terminals at the normal location for attaching lead wires, The
pull force shall be gradually applied to each terminal and maintained for 15
seconds 1n each of three mutually perpendicular directions as follows:

a in a directicn parallel to the plane c¢f the sectsicn and perpendicu’a~r t¢
the longrtudinal axis of the terminal,

b In a direction along the longitudinal axi1s of the terminal.

o In a direction perpendicular to the plane of the section for which there
15 a minimum support provided by the 1nsulation

4.8 4.2 Bend (when applicable). Terminals bent permanently out of position as
a result of the pull test [see §.8.4.1), shall be tested 1n accordance with method
211 of MIL-STD-202 The following detarls shall apply

a. Test condition B.
b Number of bends*: Two

o Location of applied bending force Normal location for attaching lead
wires.

After this test, switches shall be examined for evidence of breakage of terminals
and visible cracks in either the terminals or the insulating material {see 3,8.2)

4 85 Contact resistance (see 3 9) Switches shall be tested 1n accordance
with method 307 of MIL-510-202 The following detalls and exceotions shall apply

a Method of connection. To two different pairs of mating contacts on each
electrical sector Where the switch has undergone a 1ife (rotational)
test {(see 4 8 18.1 or 4.8,18.2, as applicable), the contacts snall have
been subjected to the specified electrical test loads (see 3.1). At
least one of the stator contacts on each section shall have been
subjected to the terminal-strength pull test (see 4 B.4 1).

b. Test current 100 milliamperes

(R}

Maximum open-circuit test voltage Two volts

d Number of activations prior to measurement Four, for mating contacts
wiped across each other

e Number of test activations One for each mating contact under test.

f Number of measurements per activation One for each pair of mating
contacts under test.

4 851 Contact resistance (low level circurt) (see 3 9.1) {(when specified, see
3 1). Switches shall be tested as specified in 4.8.5, except that test current
shall be 10 miiliamperes and open-circuit test voltage shall be 30 millivolts dc
maximum or peak dacC.
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4.8 52 Positive shaft grounding {see 3 10) (when specifred, see 3.1)
Resistance between the mounting bushing and the switch shaft shall be measured n
accordance with contact resistance method 307 of MIL-STD-202 The following
details and exceptions sha'l apply

a. Method of connection. Between a suitable exterior point on the mounting
bushing and the switch operating shaft. The shaft shall have no exterior
force applired to 1t during measurement of resistance.

b Test current 100 milliramperes

o Cpen-circuit test voltage 2 to 6 volts

d Numper of measurements per activation. O0One n each shaft positicn

4 3t “rermal zhoch tsee J.Lll). Sw.tcres shall oo sested .roaccu~daace witn
method 10/ of MIL-STD-202 The following details shall apply

a Test condition
8 For switches with temperature 11fe characterystyc letters A, C, and E

A For swi tLhes witn temperature lite (haracteristic lettery B, D, and
F, except that the Tow temperature of tne cycle shall pe -65C

b Measurements during test At the end of the last thermal cycle of step
1ne and whhrle 'r the chamber, each ~onta-%t of 2ne sert on of the ~w tot
shall be checked for contact resistance through one rotational cycle of
the switch., The contact resistance shall be checked as specified n

4 8 5, except contact actuations prior to measurement shall be one
instead of four.

C After removal from the chamber, the switch shall be examined for evidence
of mechanical and electrical damage, 'oosening of rivets or other
fastening devices

4,8 7 Vibration {see 3 12). Switches shall be tested i1n accordance with the
applicable test methods of MIL-5TD-202, as follows

a. tor switches of vibration grade 1 Method 201.

b For switches of vibration grade 2 Method 204, test condition A

Fcr switches of vibration grade 3 Method 204, test cond tion B

d The following detarls and exceptions to each applicable test method shall
2apply

i1} Test and measurements prior to vibration Not applicable

(2) Method of mounting. Switches shall be mounted by using appropriate
mounting hardware and secured in a normal manner on a rigid metal
panel. The mounting fixture shall be free from resonance over the
frequency range Switches with mounting brackets shall be supported
3t *ha erd 2f *Pe last section
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(3) Direction of motion One of the directions of vibration shall be
parallel to the longitudinal axis of the switch

t4) Flertriral.lnad condrtinns The *test cirrurt chal) he vn acrordance
41tk method 310 of MIL-STD-202 and shal'! consist of cne pair of
mated contacts 1n closed position on each electrical section (each
pole group of contacts that performs a nonduplicating electrical
function), sertes-connected, or individually monitored with each
switch under test set at a different operating position

{5) Test and measurements during vibration: Switch-contact stability
shall be continuously monitored during vibration by means of a test
circult 1n accordance with method 310 of MIL-STD-202. In the event
of 1ndication ocf failure, tne vibration cycle shall be continued
Yong enough to monitor contacts, switch by switch, and sect on by
seetiun, tu determ ne 1t a Lsw.tel 1s defect ve.  If au Cpun NG wun
be found 1n a switch by switch or section by section monitoring, the
switch may be considered to be a good unit

{6) Tests and measurements after vibration Not applicable

After the test, switches shall be examined fcr change 1n shaft position, and
evigence vt proken, deformed, displaced, or loose parts

4,8,8 Shock ‘see 3 13) Switches shall be tested 1n accardarce with 2 F 8B 1
anag when required, 1n accordance with 4.8.8 2.

4.8.8 1 Method I (shock type M - medium 1mpact). Switches shall be tested 1n
accordance with method 213 of NIL-57D0-20Z. The following detalls and exceptions
shall apply

a Specral mounting means Switches shall be mounted by using appropriate
mounting hardware and secured 1n a normal manner Switches with mounting
brackets shall! be supported at the end of the last secticn

b Test condition. I {100 g, sawtooth).
c Electrical-load conditions As specified 1n 4.8.7d (4)

d. Measurements during shock. Switch-contact stability shall be
continuousiy monitored during shock by means of a test circuit 1n
accordance with method 310 of MIL-5STD-202, and shall consist of one pa1ir
of mated contacts 1n closed position on each electrical sector (each pole
group of contacts that performs a nonduplicating electrical function),
series-connected, or individually monitored with each switch under test
set at a different operating position In the event of indication of
contact opening greater than that allowed, tne test shall Se modified Dy
applying successive identical blows in the same plane to monitor
contacts, switch by switch, or section by section, to determine 1f a
switch 1s defective

e Measurements after shock. Not applicable.

After the test, switches shall be examined for change 'n shaft position, and
evidence nf bwavan, cdeformed, displaced, or l1aose parts
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4 8 82 Method Il (shock tyoe H - h1%;~3m act) Switches shall be tested

aLcordance with methcd 207 of MIL-57D 2

shall a

d

After t
evidenc

4.8 9
method

a

4 81
accorda
4 8 10

4 81
method

a,.

e

pply

Special mounting

Fe ‘ollowing details and excep?

means As specified 1n 4.8.8.1a.

Electrical-load conditions As specified 1n 4.8,.7d.(4)
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ng shock. As specified 'n 4.8 8.1d. Switch-conta
e monitored for each blow.

Measurements after shock, Not applicable
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e of broken, deformed, drsplaced, or loose parts

Sand and dust (see 3 14). Switches shall be tested i1n accordance w

110 of MIT-5T0-202

The following details shall apply
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reaching stabilizatron in step 2.
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3
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c Test during subjection to reduced pressure* The switch contacts
spec:fied in 4.8 10.1d shall be tested at 450 volts rms, unless otherwise
specified {see 3.1). For electromechanicaliy-actuated devices, duration
of application, and points of application shall be as specified 1n
4.8.10.1.

After the test, switches shall be examined for evidence of arcing, flashover,
breakdown of i1nsulation, and damage

4 B.11 Co1l current (applicabie to electromechanically-actuated switches only)

(see 3.16), With the unit stabilized at 85°C *5°C, unless otherwise specified
{see 3 1), the maximum specified operating voltage shall be applied to the co1}
termina‘s and the current fiow determined within 10 seconds after applicetion of
the co1l voltage.

4 8 12 Insulation resistance (see 3 17) Switches shall be tested 1n
accordance with method 30Z of MIL-3TD-20¢ The following details shall apply

a Test condition A

b Points of measurement Between all terminals on each section tied
together and frame or ground. Each switch section shall be measured
separately

4.8.13 ODushing and shaft sea) (appiricable unly to vonstruction -u, -F, -sn, dng
-S switches] (see 3,18). Before conducting this test, all gaskets which normally
can be replaced 1n service without disassembly of the switch proper, shall be
disassembled from the switch and then reassembled with the switch The switch
shall then be mounted on a test enclosure (see figure 1), by 1ts normal mounting
means, with the shaft bushing submerged in water to depth of 6 £t2 1nches and
subjected to a gradually 1ncreasing pressure at the rate of 1 pound-per-
square-inch gauge {(1b/in? g) every 2 minutes, until a pressure of 15 lb/1nzg is
reached, and then maintained 4t that pressure for 30 minutes. During this periog
of maximum pressure, the switch shall be operated for 25 cycles of rotation, 360
clockwise and 360 counterciockwise while submerged A switch with stops shall be
operated in both directions to the limits of the stops, however, the switch shal)
be operated for an addit onal number of such rotations necessary to egual a tota?
angular rotation of 25 cycles of 360" in both directions During this test, the
switch shall be observed for evidence of water leakage (see figure 1)
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/— AIR PRESSURE

15 lb/lnzq

Ao s, A~ A A,

ROTARY
ST N

v

Enclosed switches shall have an opening 1n the body to observe 1f leakage

occurs around the sealed shaft and bushing

FTGURE 1, Seal test enclosure

4 & 14 Morsture resistance (see 3 19 Switches shall be tested 'n accordance
with method 106 of MIL-31D-20¢ The Tollowing details and exceptions shall apply
a Mounting Switches shall be mounted on a corrosion-resistant metal panel

with the shaft in a horizontal position

initial measurement Not applicable.

Polarization Curing steps 1 to 6 ynclusive, a polarization voltage of
100 volts dc shall be applied between twe terminals tied on opposite
s.des and adjacent to a through bolt, or a terminal adjacent to a
grounded metal portion 1f no through bolting 1s used, and the metal
panel. Polarization voltage shall also be applied to two other adjacent
terminals elsewhere on the switch section One section of each switch
shall be so tested The negative polarity shall be applied to the metal
panel

Steps 7a and 7b are not applicable
Load voltage Not applicable

Final measurements immedrateiy after the conciusion of the test anc
while the switches are sti117 sn the humidity chamber, 1nsulation
resistance shall be measured as specified 1n 4 B, 12, unless otherwise
specified (see 3.1) At the end of the drying period, nsulation
resistance shall again be measured as specified 1n 4 8 12, unless
otherwise specified (see 3 1).
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Within 24 hours after the test, switches shall be examined for evidence of
corrosion, breaking, cracking, spalling, or loosening of terminals., A movement of
the terminals within the confines of the terminal-anchoring device will be
permitted provided continuity of electrical contact is not impaired. Mounting
hardware shall be removable at the end of the test

4 8.15 Corona (when specified, see 3.,1) (see 3.20). Switches shall be tested
1th a test potential of 1,200 volts, uniess otherwise specified (see 3.1 and

2 3}, or when specified (see 3.1), 1n accordance with method 105, test condition
, of MIL-STD-202 with a test potential of 600 volts. The switch assembly shall
be isolated from the ground by a radio frequency 1nductor of at least 20
millihenrys for test power of 60 hertz (Hz), Voltages across the radio frequency
ynductor shall be coupled to a corona detector which shall be ei1ther an
oscilloscope having a minimum sensitivity of 0.1 peak volt-per-fnch up to at least
200 kilohertz (kHz) or a radio receiver having a minimum sensitivity of 25
microvoits 1n the 550 to 1,000 kHz band. Noise-limitsng and narrow-band filtering
circuits in the recetver shall be disabled. A radio-noise-free and corona-free
power-frequency test voltage shall be applied to the switch terminals This test
shall be conducted in a suitable radio-noise-free location

w
6
8

4 8 16 Explosion [applicable only to construction -E, -F, -J, and -K switches)
(see 3.21). Switches shall be tested in accordance with method 109 of

- -202 The following detaf) shall apply. Electrical load. Switches shall

be operated with the inductive load specified for atmospheric pressure (see 3.1),

4,8.17 Salt spray (corrosion) {see 3.22). Switches and their mounting
Nnardware, Assembied with their mounting means, sha'! be tested "n accordance w-th
method 101 of MIL-STD-202. The following details shall appiy.

a Test condition B.
b Measurements after exposure. Not applicable,.

After the test, switches shall be examined for evidence of excessive corrosion.
Mounting hardware shall be removable at the end of the test.

4.8.18 Life (rotational) (see 3,23), Switches shall be tested 1n accordance

:1§hlg 8.18.I, and when applicable (see 3 1), in accordance with 4 8 18.2 and
. .3

4 8 18 1 At atmospheric pressure. Switches shall be tested i1n accordance with
method 206 of MIL-STD-Z207. The following details and exceptions shall apply

a. Test potential and load. Each switch shall be energized by the specified
test loads (see 3.1), with each load aﬁplied to approximately the same
number of sections Inductive Yoads shall be in accordance with
MIL-1-81023. The dc power source shall provide the rated or in rush
current on resistive loads within 30 microseconds after closing the
circult with a bounceless contact device, Oscillograms shall be provided
with the test report documenting this characteristic The first and last
sections shall be energized with the resistive test 1oad of the highest
voitage rating. The specified 1oad for each section shall be wired to
the contacts which are subject to making or breaking the circuit during
rotation of the switch shaft. Al1 contacts of nonshorting decks shall be
loaded, alternate contacts only for shorting decks shall be loaded
Where there are insufficient switch sections to accommodate all test
loads, the loads shall be apportioned, approximately equally, among the
other switches being sub)ected to the 1ife {rotational) test. For
electromechanically-actuated devices the coil input voltage shall be the
minimum rated voltage as specified (see 3.1),
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Cycling and cycle rate Manually-actuated switches shall be continuously
cycled at the rate of approximately 10 cycles per minute
Electromechanically-actuated devices shall be cycled at the rate
speci1fied (see 3.1). £Each shaft of concentric shaft switches shall be
rotated the total number of cycles prescribed (see 1 2 2 4) A cycle
shall consist of a rotation of the shaft from one stop position to the
other stop position {passing through detent positions, 1f any), and
return to the original position For specimens not having stops, a cycle
shall consist of a rotation of the shaft 360 and return, unless
otherwise specified. Specimens with adjustable stops shall have the
stops so placed as to permit maximum rotation. Specimens that are
rotated by means other than a shaft shall meet the requirements of this
paragraph by rotation 360 and return, unless otherwise specified, or
from stop to stop

Test condrton: D, F, G, or H, as applicable (see table XIII)

TABLE XIII Atmospheric pressure test condition.

! T 1 1 |
| Test condition letter | Number of cycles | Temperature | Temperature 13rfe |
| {method 206, MIL-STD-202) | | c { characteristic

| | | ! {1 2 2 &) |
f | | ] }
T j T T T
J D | ig,000 | -65 and *+125 | A |
) F | 25,000 | -65 andg +8% i B

| F [ 25,000 | -65 and +125% ! C !
| G 50,000 | -65 and +85 | D |
| G ! 50,000 | -65 and *+125 | E |
{ H | 100,000 ! -65 and +85 1 F

Other test conditions Oniy the original lubricant applied during
manufacture of the switch shal) de used, and no lubricant shall be added
after the tests have been started

Tests during rotations The 1i1fe test will be conducted as follows

{1) Measure initial contact resistance.

{¢) Soak at maximum temperature for 24 hours.

} Measure contact resistance

e

[
i

{4; Cycle units 1/2 11fe trotational) One terminal of a suitable
resistor shall be connected to *he contacts of the front and rear
sections, and the other terminal of the resistor shall be connected
to a NE76 neon lYamp or other suitable 1ndicating device, At the
beginning of the test and every 5,000 cycles of operation
thereafter, the switches shall be monitored for 10 successive cycles
of operation for extinguishing the neon lamp Rotation of the
switch may be slowed to allow observation of extinguishing the neon
Tamp. At the option of the manufacturer, the testing mav be
interrupted for a pervod not to exceed 96 hours mmediately
following the moniytoring after a group of 5,000 cycles of operation
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(5} Soak for 24 hours at marimum temperature
{6) Measure contact resistance.

(7) Resume 11fe tests to completion

(8) Measure final contact resistance

Coupling to rotary-actuation mechanism Loose (applicable only to manually-
actuated switches)

After the test, switches shall be examined for broken, deformed, displaced, or
loose parts.

4.8.18.2 Low level circuit life test. Low tevel circurt 1ife test is the same
a5 Yife (r1otatiunai, dt atmospheric pressure as .t 4.3, .8.0 abuve with the
following details and exceptions-

a Test potentral and 1oad Same as 4 8.18.1a, except contact loads each
shall be 30 millivolts dc maximum or peak ac open-circuft voltage and 10
mi¥lramperes maximum

b, >Same as 4 8 lt lb.
c Same as 4 8 1F.lc.
v Same ac< 2§ 1F 1d

e Same as 4.8 18.le, except contact loads shall be 30 millivolts dc maximum
or peak at¢ open-circuit voltage and 10 milliamperes maximum Also,
contact resistance measurements shall be made with 3C millyvolts dc
maximum or peak ac open circuit voltage and 10 milliamperes maximum

After the test, switches shall ve examined for broken, deformec¢, displaced, or
lnose parts

4.8.18.3 At reduced barometric pressure, Switches designed for operation above
10,000 feet shall be tested as specified in 4.8,18.1 and 'n accordance with method
105 of MIL-STD-202, except that the temperature condition shal) be room ambient
The following details shall apply.

a Test condition C or D, as applicable (see 1.2 2 B)

b. Tests during subjection to reduced pressure Switches shall be operated
at the applivdble test loads (see 3.1).

¢. Minimum inpJdt cc1l voltage to electromechanically-actuated cevices shall
be as specified (see 3 1),

After the test, switches shall be examined for broken, detcrmed, displaced, or
loose parts.

NOTE Scak test s not a2 part of the reduced barometric pressure test

2
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4,8.19 Temperature rise (when specified, see 3.1) (see 3.24). The temperature
rise of any terminals shall be measured by means of a thermocouple. This
thermocouple shall be made of no. 2B to 32 AWG wire. The thermocouple shall be
soldered on the termina) within .0625 inch of its support Two hook-up wires,
each having a nominal diameter of .032 inch, shall connect the terminal to a power
supply. The terminal under test shall be loaded to the maximum rated current at
any convenient voltage. This test shall be performed in sti111 air The
temperature of the terminal shall be determined when three successive readings
taken at 5-minute ntervals i1ndicate that the temperature remains constant within
21 °C The room temperature shall be measured during this test at a distance of 2
to 4 feet from the terminal, and shall remain constant within 21 C throughout the
duration of the test.

4.8 20 Thermal electromotive force (EMF} [when specified, see 3.1) (see 3.25)
Connectors to the switch should be made as follows: A no. 22 TnsuTated copper
wire shall be fastened mechanically to the collector terminal to g ve a good
electrical connection and then soldered. An identical wire of the same length
shal) be similarly fastened to the selector terminal diametrically opposite the
collector terminal. Solder used shall be Snbé0 in accordance with QQ-S-571, and
flux shal) be 25 percent rosin, 75 percent alcohol, class A, type 1, grade WW
conforming to LLL-R-626. The switch shall be positioned so as to close the
circuit between the terminals to which the wires have been connected. The switch
shall then be placed yn a chamber which 1s maintained at the maximum rated switch
temperature #5 C. Equal portions of each wire (a minimum of 12 inches) shall be
placed inside the chamber with the switch to equalize and minimize heat transfer
through the wires. After a period of stabilization of 4 hours at the prescribed
temperature, the voltage between the ends of the wires shall be monitored while
the switch 1s re@oved‘from the heated chamber to room temperature which shali pe
maintained at 25 C #*5°C The equipment used for voltage measurement shall be
maintained at 25°C #5°C, having an accuracy of #5 percent, and have precautions %o
minimize thermal EMF at connections. The leads shall be twisted after removing
from the chamber,

4 8 21 Capacftance (when specified, see 3.1) (see 3.26). Switches shall be
tested in accordance with method 305 of MIL-STD-202. The following details shall
apply.

a Measurement frequency 1,000 kHz, unless otherwise specified

b. Measurement accuracy +2 percent * 0 2 picofarad

d Poynt of measurement. Between any two adjacent terminals on one switch
section, between one open contact and its common terminal and between a
common terminal on one switch section and a common terminal on the
nearest separate switch sectyon.

4.8.22 Random vibratyor {(when specified, see 3.1) (see 3.27). Switches shall
be tested in accordance with method 214 of MIL-35TD-20¢. The following details and
exceptions shall apply

a Tests and measurements prior to vibration Not applicable

b. Method of mounting: Switches shall be mounted by using appropriate
mounting hardware and secured in a normal manner. The mounting fixture
shall be free from resonance for the entire bandwidth. Switches with
mounting brackets shall be supported at the end of the last section.

c Electrical load conditions The test circuit shal' be 1n accordance with
method 310 of MIL-STD-202 and shal) consist of one pair of mated contacts
fn closed position on each electrical section (each pole group of
contacts that performs a nonduplicating electrical function),
series-connected, or 1ndividually monitored with each switch under test
set at a different operating position
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d Test and measurement during vibration: Switch-contact stability shall be
continuously monitored during vibration by means of a test circurt 1n
accordance with method 310 of MIL-STD-202 In the event of indication of
farlure, the vibration cycle shall be continued long enough to monitor
contacts, switch by switch, and section by section, to determine 1f a
switch 1s defective I1f no opening can be found 1n a switch by switch or

section by section monitoring, the switch may be considered to be a good
unit,

e Tests and measurements after vibration, Not applicable
f. Test condition and letter. As specified (see 3.1}.

After the test, switches shall be examined for change 1n shaft position, and
evidence of broken, deformed, displaced, or loose parts.

4 B 23 Solderadility (see 3,28). Switches shall be tested 1n accordance with
method 208 of MIL-5D-20¢ The following details and exceptions shall apply

a. Number of terminations to be tested Six.
b Dipping device Need not be used

¢c. Examination of terminations: Method for evaluation of lTugs and tabs
shall apply.

Thys test mav be nerformed or terminals on additional switch sections ~dentiral to
those used 1n the switch being tested.

4 8 24 EMI,/RFI shielding (when specified, see 3 1) (see 3 29) Switches shal’
be tested utilizing a test setup (or equivalent) as shown on figure 2
Measurements shal) be made as follows.

a With the door open and the antennas 1n the "{nitial setup” position,
establish a test level over the 200 MHz to 1 GHz range such that the
recefved signal level 1s at least as many dB above the RF ambient level
as that of the shielded enclosure attentuation.

b. Record the received signal level and the signal generator output leve)
Repeat measurements at 100, 200, 400, 600, 800 and 1,000 MHz.

c. Move the antennas to the final test positions, close the door and with an
RF-tight blank panel between the antennas, measure the integrity of the
enclosure by setting the signal generator to the same output and record
the received signal level for each frequency used 1n step b. The
shielded enclosure attenuation 1s then calculated using the following

equation
Attenuation {dB) = 20 log Bl
£2
Where E1l 1s the receiver reading in step b and E2 is the receiver reading
in step ¢

d. Mount the test switch 1r the blank panel with the rear of the switch
oputside of the shielded enclosure {toward the signal generator antenna)
The switch shall be mounted as 1t would be for normal 1nstallation using
the mounting hardware supplied or recommended. Repeat the measurements
of step c above and calculate the shielding attenuation of the switch
using the new receiver readings
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SHIELDED
ENCLOSURE — ™
INITIAL
(FINAL SETUP) SETUP [MoNITOR
it RECEIVER
/’L\
Iy
Lo
SWITCH | METER | METER
UNDER TEST

TEST PANEL

(SEE NOTE) ! METER | METER
\\‘ - -,17 \
) ¢
il o RN 1
i JAMPLIFIER || SIGNAL
""""""" F NEEDED): GENERATOR

NOTE Test panel! shall be located in the chamber wall at least 1 meter from any corner
and at least 1 meter from floor and ceirling.

FIGURE 2 Block diagram of switch shielding efficiency test.
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4 8 25 Flux seal (applicable to J and K construction, see 3.30) Switches
shall be tested in accordance with 4 B 75 1 and when specified (see 3 1), 4 8 25.2

4 B.25 1 Level 1 flux seal Switch will bde placed in a shalliow pan, with the
5raft pcrrting urward o~ “r *he ~ase where the terminals radially exi1t the
peripnery of the switch bdody the terminals shall he facing down. Pour flux, type
RMA 1n accordance with MIL-F.14256 at a temperdture of BO F #5°F 1nto the pan uf
to ¢« depth of approximate'y 062 1nch (! £7 mr) past the base of the terminals
including all adjacent decks (when applicable) Soak the terminals for 5
minutes Remove the switch from the flux Dip the switch terminals into a solder
pot to w thin 035 2,015 1nch (0 89 +0.38 mm) of the body of the switch fo: a
period 0 5 t]1 seconds. The solder temperature shal) be maintained at 500 F
s5°F Where the terminals radially ex1t the periphery of the switch dody, 1nstead
of using a solder pot, each 1ndividual terminal may be heated for & secondsctl
second with a controlled tip temperature soldering “ron, chisel tip, at 580 °F

£10°F A small amount 0f solder shall be applied to eacn terminal during heat ng
2. e S s I RN Y1 meem gy me T oRe tpctad

Cool “or 1 minute Place the switch rn a shallow pan filled with 1sopropy)
alcohel and soak for 5§ minutes The switch shall be placed 1n the pan with the
same orientation and depth as previously described above for the application of
FWux_

Remgve tne switen from the alcohol and immediaglely place .1 an oven far 2r,°ng o*
175°F 10 F for 2 hours minimum.

28 258 72 Leve' 2 flux seal Switches shall be “ezxted “r accordance with

T L TR TTE YT T 6 rem e g

3 For type ¢ construction, the flux and 1soproply alcohol must completel)
cover the entire switch up to but not including the shaft bushing

b For type K construction, tne flux and 1scproply aicohol must Lomplete y
cover the entire switch

5. PAZKAGING

5 1 Packaging The -equirements for packaging sna'’ be 1n acgordance with
MI_ -S.2387

6. NOTES

(This section contayns information of a general or explanatory nature that may
be helpful, but s not mandatory

5.. Intended use Switches covered hy *his specification are 1ntended ‘o~ use

1n low power ac and dc applications.

f 7 Acquisition reguirements. Acquisition documents must specify the following

2 1 Switches covered by specification sheets and 1dentificd by milaitary
5 The acquisition document shall specify the following

a. Title, number, and date of this specification

S Title rumaer, 2nd date of *he applir.dahle specifizatinn sheet and PIN

w J
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6 2.2 Switch types covered by specification sheets but not identified by
military PIN's Acquisition documents should specify the following:
a. Title, number, and date of this specificaticn.
b Titie, number, and date of the applicable specification sheet, and the
complete type designation (see 1.2.2 and 3.1).
d Insulation (see 3.4 2).
d. Design and construction {(see 3.5).
e. Number of hexagon nuts required (see 3.5,1,4), if other than specifired.
f. Whether mounting hardware may be omitted (see 3 5 1 4), if other than
specified.
3 Whetnher stops are requ>red and their positions (see 2.5.2)
h Operating shaft (see 3.5 5)
(1) Length and shape
{2) Specral construction {e.g , double-flatted, with or without end
screw, slotted, etc ).
(3) Operating chaft 4 menzrans, {f "ther than <necifiad
1. Circuit configuration (see 3 6) Drawing to be used for specifying the
circurt configuration for each switch section should be 1n accordance
witn figure 3 or comparable figure or description .
——
J. Terminals, 1f other than specified.
k Deck to deck spacing dimensions, if other than specified in the
applicable specification sheet.
1 whether shield is required and location of (see figure §)
m. Bushing thread length
n Terminal marking, when not required, shall be approved by the acquisition
activity.
0. Optronal assembly,.
{1} Spring return action.
{2} Push to turn
(3) Pull to turn
p Terminal angle when other than specified.
q Whether knobs are required (1f so, what size)
A4
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SECTION TERMINOLOGY
SHOW SHORTING TYPE THUS

SHOW INSULATED SMORT CLIPS THUS
XS

SHOW INSULATED LONG CLIPS TH

Ys
SHOW SHORT CLIPS wWIT
REVERSED LUGS THUS

RX
SHOW THRU ELECTRICA
CONNECTION THUS

SHOW LONG CLIPS WITH
REVERSED LUGS THuS / X
SHOW NON SHORTING TYPE THUS

N SHORTING (MAKE BEFORE BREAK) ROTOR W
CONTACTS ROTATES WITH SHAFT

RESPECT IO ROTER-ToRTAZr FbsTrions

ONTACTS
remgoéu.s

NON SHORTING (BREAK BEFORE MAKE)

ROTOR CONTACT ROTATES WITH SHAFT (- SHOWN THUS

MMON OR POLE TERMINAL AND ITS
LOCATION WITH RESPECT TO STATOR
CONTACTS

STATOR CONTACT

POSITION NUMBERS ARE
FOR REFERENCE ONLY

VIEW FROM KNOB END

THESE YIEWS APPLICABLE TO EITHER OPEN OR ENCLOSED TYPE SWITCHES

NOTE  Circuit configuration for rear deck 15 also viewed (transparent from knob end).

FIGURE 3. Circuit configuration details.
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6.2.3 Switch types not covered by specirfication sheets Acquisition documents
should specify the following:

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

b Detasls 1n accordance with figure 4 or comparable figure 1n complementary
documents

c. Inspection for switches not covered by specification sheets
(1) The laboratory at which inspection 1s to be performed (see 4.6).

(2) Samples, submission of data, and test routing, 1f other than
spectfied (see 4.6)

d Insulation f(see 3.4.2).
e. Spacer, rotor, and stator matertials (see 3.4.2,2).
f Design and construction {see 3 5)
g. Threaded parts, 1f other than in accordance with FED-STD-H28 (see 3.5.1)
h Through bolts, 1f other than specified (see 3.5,1,3).
1. Whether hexagon nuts are required (see 3 5 1 8)
2 Wrether mepyntyng hardware mar Se omitted {see 3 F 1 4
k Whether stops are required and their positions (see 3.5.2)
1 Angle of bend for terminal tabs {see 3.5 4),
m. Operating shafts (see 3.5.5)"
{1} Length and shape

(2} Special construction (e.g., double-flatted, with or without end
screw, slotted, etc ).

{3) Operating shaft dimensions.
(4) Shaft flat angle
{5) Bushing length.

n. Circurt configuration (see 3 6). Drawing to be used for specifying the
circuit configurat:on for each switch section should be 1n accordance
with figure 3 or comparable figure or description.

) Yib-ation and shock

{1) Allowable contact opening during vibration and shock (see 3.12 and
3.13).

(2) Electrical load conditions for vibration ard shock test, 1f other
than specified (see 4.8.7d and 4.8.8.1c).

(3) Khether shock test method Il is required {see 4.8.8).
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Moisture resistance, 1f other than specified (see 3 19).

Torque -

(1)
(2)
(3)

Life,

Rotational torque l1imits {see 3.7.1 and figure 4)
Stop torque, 1f other than specified (see 4.8.3.2).
Bushing torque, 1f other than specified (see 4.8 3.3}.

rotational

tlectromechanical devices

{1

Whether reduced barometric pressure tests are required (see 4.8 18)
ana altitude test vundition letter {(see 4.8.18.3a).

Switch section electrical loading conditions (see 4.8 18 la)
Minimum input voltage of the co1l (see 4.8.18.1a)

Cycle rate (see 4 B 18 1lb)

Test condition letter (see 4 8 18,1c).

Temperature conditions (see 4.8,.18,1c).

Electrical switch section loading condition at reduced barometric

pressure (see 4.8 18,3b), and mynimum 1nput co1) voltage rating (see
4 8 18 3c)

Manually operated switches

(1)

{2)
(3)
(4)

(5

Wwhether reduced barometric pressure tests are required (see 4 & 18),
and altftude test condition letter (see 4 8 18 3a).

Switch section electrical loading conditions (see 4.8.18.1a}.
Test condition letter (see 4 8.18.1c}
Temperature conditions (see 4.8.18.1c).

Electrical switch section locaaing condition at reduced barometric
Fressure {see 4 6.18.3b).

Corona, 1f applicable {see 3 20)

(1)
12)
Co

Tempe

Test potential, if other than specified (see 4 B 15)
Whether reduced barometric pressure test s applicable (see 4 &, 15)
current (see 3.16).

rature rise, 1f applicadle (see 3.28).

Thermal EMF, 1f applicable (see 3 25)

Capac

1tance, 1f applicable (see 3.26)
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x. Switch terminal marking, 1f other than specified (see 3 31.2)

y. 7Jermina)l pull force, 1f other than specified (see 4.8.4 1)

2. Dielectric withstanding voltage
(1) Whether reduced barometric pressure tests are required (see 4.8.10)
(2) Test voltage, 1f other than specified (see 4 B,10 la and 4 8 10 2c¢)
{3) Test condition letter {(see 4 8 10 2b).

aa. Whether additional support 1s required (see 6 10)

bb. Electromechanical-actuation device (solenoird)
(1) Solenord 1nput voltage, minimum and maximum.
{2) Solenord current, maximum allowable

{3) Solenord duty cycle.
(e) Maxymum “ON" time and minimum "OFF ' time
{b} If duty cycle 15 continuous
4) Flange or fcot mount (solenosd switch)
{5) Self-interrupter switch (solenord switch)
€} homing deck and configuratiron (solengrd switch)
(7) Sclenoi1d power source type.
18) Auxiliary detent devices, when applicable
cc Terminal angle when other than specified.
dd. Random vibration, 1f applicable.

ee Knobs.
ff. Sand and dust (see 3 14}

6 3 Qualification, With respect to products requiring qualification, awards
will be made only for products which are at the time set for opening of bids,
qualifiea for inclusion in the applicable qualified products 1i1st whether or not
such products have actually been so lTisted by that date. The attention of the
contractors 1s 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 1n order that they may be eli1gible to be awarded contracts or
orders for the products covered by thys specification. The activity responsible
for the qualified products Yi1st 1s the Electronic Support Division AFLC, 2750
ABW/ES, Gentile AF Station, Dayton, OH 45444-4500. Application for qualification
tests sha'l be mede 171 accordance with 30-b “Prcvisions Govern ng Guelitication’
(Copies of specifications and SD-6 may be obtatned upon application to Commanding
Cfficer, Naval Publycations ana Forms Center, 5801 Tabor Avenue, Philadelphia, PA
16120.}
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6 4 Part or .dentifying Number (PIN) (See 1,2 1 )

6.5 Subject term (key word) listing.

Angle of throw Deck Section
Bushing Knob Shaft
Concentric Nonturn device Shaft-flat
Concentric shaft Pull to turn Spacer

Corona Push to turn Spring return
Cycle Rotor Stator

6.6 Inspection requirements for switches not covered by specification sheets.
Information pertaining to this inspection should be obtained from the acquisition
activity for the specific contracts involved.

5,7 Definftions. Fcr the purpose of this specification, the “cllowing
definitions apply

6.7.1 Operating shaft. A part that drives the rotating members of the switch
This shaft may be made of one or more pieces so arranged as to operate essenttally
as one plrece.

©.7.2 Angle ot throw. The number of degrees of rotation through which the
shaft travels in moving from one detented position of the switch to the next
consecutive detented position,

5.7 3 Bidirectional rctatinan Switch shaft ma, be cperated e1ther « Ynrkyige v
counterclockwise,

6 7.4 Shorting type switch Also called make-before-break When switching
from one position to the next, the second contact 1s closed before the first 1
opened.

6.7.5 Nonshorting type switch. Alsoc called break-before-make. When switching
from one position to the next, the first contact fully breaks before the second
contact 15 made.

6.7.6 Section. That part of a switch complete 1n itself except for means of
operating 1t, and consisting of a rotor and stator assembled as a unit with
stationary and moving contacts.

6.7 7 Stator The stationary insulating portion of the switch section.

7 8 Rotor. The moving 1nsulating portion of the switch section

stators. Normally the termfnal 1s an integral part of the clip and has a

6
6 7.9 Stator contacts or clips. The stationary conducting members mounted on
e
lder lug termination.

th
so
€ 7 10 Rotor contdct, rotor blade, nr rotor wiper The moving conductyng

member, mounted on the rotor, which makes and breaks connections to the stator
contacts

6 7.11 Common or collector, Also called "pole terminal”, The stationary
contact on the stator which is common to al)l other contacts in any one pole
through the action of the rotating elements,

b 7 12 Long contacts or clips. Normally used to contact the inner level of the
rotor contact and tunction as a common for any one pole
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6.7 13 Short contacts or ¢
the rotor contact 1n
electrical circurt

ps Normally used to contact the outer level of
d position of the switch and thereby complete an

6.7.14 Dummy Tug. A tre point tug not associated with the switching.

6.7.15 Insulated contact or clips. Clips mounted back to back on opposite
s1des of the stator by the same fastener but electrically 1nsulated from each

other. This 1s usually accomplished by the use of special clips and an 1nsulating
washer

6 7.16 Straight contacts or clips. A contact or clip whose terminal lug
extenas on the piane of the stator.

6 7 17 Bent contacts or clips Contacts whose terminal lug 15 bent at an angle
awdy {rom the stator.

6 7 18 Reverse bend contacts or clips., CLontacts whose terminal lug 1s bent
toward the opposite side of the stator from the side on which the clip 15 mounted

6 7.19 Totally closed construction, Both detent mechanism and switch sections
enclosed (3ee I 2.2 29

6 7 20 Cycle of operation. For specimens not having stops, a ctycle shall
consist of a rotation of the shaft 360 and return, unless otherwise specified.

€ & Afirhorne appiicatirns [see MIL-E-5407 "Electrony Fau-pment, Brr-raft,

General Specification For'). Only switches having vibration grade symbols Z and 3
should be used for airborne applications

6 9 Submarine applications Switches using phencolyc plastics should rot be
Jsed for submarine appliications.

6 10 Additional support Switches which have more than five sections, or which
are more than 3 5 inches 1n length from the mounting surface, may use a rear
support, if required to meet torque, vibration, and shock requirements {see 3 7,

3 12, and 3.13). Switch contractors should provide information to users of
switches when additional support should be used.

6.11 Panel seal and knobs.

6 11 1 Panel sea) boots Boots, when used to provide a panel seal, should be
'n accordance with MIL-B-5423, "Boots, Dust and Water Seal (For Toggle and
Push-Button Switches and Rotary-Actuated Parts), General Specification Faor"

6 11 2 Knobs Knobs, when required should be in accordance with MIL-K-3926,
"Knobs, Control [(For Use with Electronic Communication and Allred Equipment)"”, or
MIL-X-25049, “"Knobs Control, Equipment, Aircraft”

6.12 Separate switch sections This specification primarily covers completely
assembled switches The Government desires that complete switches be used
whenever possible. In those instances where only the separate switch sections can
be used, the switch sections should be in accordance with this specification and
the applicable individual specification sheet Responsibility for the performance
of complete switches assembled by the user from separate sectrons, rests with the
user Users acquiring separate switch sections should therefore make certarn that
the complete switches, after assembly, can pass the tests in group V of table IX
to assure quality commensurate with this specification,
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¢ 13 Intermetallic contact The firishing of metallic areas to be placed 1n
irtimate contact by assembTy presents a special problem, since 1ntermetallac
contact of dissimilar metals results 1n electrolytic couples which promote
corrosion through galvanic action To provide the required corrosion protectron,
intermetallic couples are restricted to those permitted by MIL-STD-889

6 14 Low level applications. Switches tested or subjected to high level loads
cannot be used for subsequent low level applications

6.15 Changes from previous 1ssue. Marginal notations are not used 'n this
revision to identify changes with respect to the previous issue due to the
extensiveness of the changes.
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APPENDIX

PROCEDURE FOR QUALIFICATION INSPECTION

e This appendix details the procedure for submission of samples,

with related data, for qualification inspection of switches covered by this
speci1fication. The procedure for extending gualification of the required sample

to other swi
appendix 15§

tches covered by this specification is also outlined herein. This
a mandatory part of this specification. The information contained

nerein 1s i1ntended for compliance

20. APPLICABLE DOCUMENTS. This section is not applicable to this appendix.
30. SUBMISSION

36 1 Sample

30.1.1 Type submission A1l sample units of each type switch for which

qualificatio
(FIN s, shal

n 1s sought and i1denti1fied by military Part or ldentifying Numbers
| be of 1dentical construction and shall be as follows

a Number of sample units 16, 18, 20, or 22, as applicable, plus 3 switch

sec

) tac
spe

< Jua
ar

tions.

n sample shail have a minimum of 4 switch sections unless otherwise
cified in the specification sheet

1vf1catron approval shall be 1i1m1ted to the max mum rumber of sect uns
length which was supmitted for quairlfication,

d Eight sample units shall have the maximum number of sections or length

whi

e. Erg

ch can be used without additional support {see 6.10).

ht sample units shall have the maximum number of sections or length

which will require rear support.

f tac
max
qua

g Sto

For the purp
switch cover
characterist
1nsulation,

h switch section snall be single pole, nonshorting contacts, with the
imum number of contacts possible for the angle of throw for which
11fication 15 sought

ps shall be set to allow rotation for the maximum number of contacts.
ose of qualification inspection, a switch type shall be defined as a
ed by a specification sheet, having a particular temperature 11fe

1c, angle of throw, construction, vibration grade, shock type,
altitude rating, and operating shaft and vdentified by a military PIN
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30.1.2 Additional qualification At the time of submission of & single switch
type to qualification inspection or at any time subsequent to the approval of any
switch type for 1isting on the qualified products 11st, the manufacturer may
request the option of testing additional sample units to obta)n additional
qualifrcation as 1ndicated below

Option Test sequence

Shock, high 1mpact (4 samples) 1/ Group I and group !I using method Il shock.

Barometric pressure {reduced) Group I and group V. The Tife and
(4 samples) 1/ dielectric withstanding voltage tests to
be run at reduced barometric pressure.

vibration (4 samples) 1/ Group I and group Il with the vibration
- test run at the vibration leve® for which
gualification 1s sought.

Temperature I1fe Group I and group ¥. The 1ife and
characteristic (4 samples) 1/ rotational torque shall be run at the
- temperature selected and numper of cycles
speci1fied (see table 1I).

Low Yevel circuit (2 samplies) Group I. A1l tests except that contact
res stance 3haltl he low Teyal anly
Group V 1ife {low level), dielectric
withstanding voltage, insulation resistance
and contact resistance (low level)

EMI/RF1 shielding (4 samples) 4,8.24: One sample each that has
passed the requirements of groups I, III,
1V, and V.

30 2 Test data. When tests are to be performed at a Government laboratory,
prior to submission, all sample units shall be subjected to all of the tests
indicatea as nondestructive in table IX Each submission shall be accompanied by
the test data obtarned from these tests, The performance of the destructive tests
by the contractor on a guplicate set of sample units 1s encouraged, although not
required A1l test data shall be submitted i1n duplicate. Additionally, one copy
shall be submitted to each military custodian as listed for the particular style
for which qualification 1s requested.

30 3 Certification of material. When submitting sample units for
qualification, the confractor shall submit certification, yn duplicate, that the
materials and processes (1 applicable), used in their components are in
accordance with the applicable specified requirements

3 EXTENT OF QUALIFICATION

40 1 Type submission, Qualification will be restricted tc the military Part or
Identifying Number {PIN) type submitted,

17 Two sample units shall be without additional support (see 30 1.1d), and two
sample units may have rear support {see 30.1 le),.
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40.2 Additional qualification. Qualification of a group of types will include
qualification for all types in the group of a greater angle of throw, lower
frequency vibration grades, and less stringent temperature l1i1fe characteristics.
Submission of additional switches to be subjected to method I[ shock test
subsequent to units tested to method I shock test, will provide qualification for
switches covered by both shock types. Submission of additional switches to be
subjected to 11fe (rotational) and dielectric withstanding voltage tests at
reduced barometric pressure, will provide additional qualification for switches
rated for use at reduced barometric pressure

a. Faillure in the 1ife (rotational) and drelectric withstanding voltage
tests at reduced barometric pressure will not prevent qualification of
1dentical switches rated for use at atmospheric pressure, if the switches
tested at atmospheric pressure have guaiified.

b Construction

qualifies B
qualifies B
qualifies B,
qualifies B.
qualifies B
qualifies N

NOrMmMox

¢ Anglie of throw 7, 11, 13, 1B 18, 22, 26, 30, 26, 45, 60 72, and 90C
Smallest angle of throw approved qualifies any larger angle of throw
d Temperature 1:fe characteristiz
E qualifies D, C, B, and A
F qualifies D and B
D qualifres B
C qualifies A and B.
e. Vibration.

Grade 3 qualifies grades 2 and 1.
Grade 2 gualifies grade 1.

f Method Il shock does not gqualify method [ shock, nor doces method [ shock
qualify the method 1]l shock
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