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MIL-S--81619A(AS)
8 Octiber 1969

MiL1’lARY SPECIFICATION

SWITCHES, SOLID STATE TMNSDUCER,
GENEML SPECIFICATION FOR

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

1-. Sco?? E

1.1 scope - This specification covers the general require-
ments for the design and manufacture of solid state transducer switches (6.1
and 6.5).

2,2 Classification - Unless otherwise specified (3. 1), switches
shall be classified as CLiSs 3 equipment in accoxxiance with MIL-E-5400.

1.2.1 Enclosure Design - The enclosure design is identified by
a single digit in accotiance with Table I. In all types, the electronic package
is a hermetically sealed unit.

TABLE I

ENCLOSURE DESIGN

t
TITE ENCLOSURE

1 Unsealed
2 Dusttight
3 Watertight
4 Hermetic
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MIL-S-81619B

1.2.2 Military Part Number - llw inilitary pert number sbz~l
consist of the letter “M”, the basic nun~l)er of the spef’ification sI:oI?:. ‘{n(~aj~
assign~ dash number (3.1) as ~hown in the following:

Example:

2.1 The following docameuts, of %e issue in effect on date of
invitation for bids or request for proposal, t~rm a part of this specification to
the extent specified herein.

SPECIFICATIONS

Federal

QQ-S-571

22-R-765

Y!!&3Sx

Solder, Tin Alloy, Lead-Tin Alloy and Lead Alloy

Rubber, Silicone; Low and High Temperature znd
Tear Resistant

MIL-I-1O Insulating Compound, Electrical, Ceramic,
L

MIL-M-14 Molding Plastics and Molded Plastic Parts,
Thermosetting

Class

—

MIL-P-997 Plastic Material, Laminated, Thermosetting,
Electrical Insulation: Sheets, Glass Cloth, Sili-
cone Resin

..IIL-D-1OOO Drawings, Engineering and Associatd Lists

2
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NIIL-E-5400
u

MIL-S-6872

hllL-P-15037

lMIL-E-17555

MIL-G45204

MIL-1-45208

MiL-C-45662

-----\J!~-P-~1~~~

Sri’AXDARDS

Alilitarv

fklIL-sTD-143
-.

MIL-STD-202

MIL-STD-454

MIL-STD-456

MIL-STD-461

MIL-STD”749

MIL-STD-S1O

MIL-STD-883

lIIL-S-81619B
Electronic Equipment, Aircraft, General b3ecifica-
tion for

Soldering Process; General ~>ccification for

Plastic Sheet, Laminatccl, ?%ermosetting, Glass-
Cloth, Melamine-Resin

Electronic and Electrical Equipment and Associated
Repair Parts, Preparation for Delivery of

Gold Piating, Electrodeposited

Inspection SSSt~lli Requirements

(Xlibr:jtion System Requirements

Power Supply, filmlature; Generai Specif-ication for

Specification and Standards, Order of Precedence
for the Seiection oi

Test Methods for Electronic and Electrical Com-
ponent Parts

Standard General Requirements for Electronic
Equipment

Electronic Parts, Date and Source Coding for

Electromagnetic Interference Characteristics
Requirements for Equipment

Preparation and Submission of Data for Approval
of Nonstandard Electronic Parts

Environmental Test Methods

Test Methods and Procedures

3

for Microelectronics
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MIL-STD-1285 Marking of Electrical and Electronic Parts

MS27726 Integrated \Vire Termination Sj.stum fcr T’seo
Electrical Components

(Copies of specifications, standards, drawings ancipubiications requi r~’~hy
suppliers in connection with specific pl’ocuremcnt fu.nc:tions shoul’~ be !]ht~inur
from the procuring activity or as directed by the c’mtracting cfficer. ~

2.2 Other Publications - The folluwi~g documents form “~par!
of this specification to the extent specified herein. I’uless otherwise in~~~a~ed,
the issue in effect on date of in}-itation fcy bids or request for propcsa] sh:dl
apply.

NATIONAL BUREAU OF STANDARDS

Government Printing Offic~, Wasfingtm, D. C. ~’~~~: )

30 REQUIREMENTS

3.1 Specification Sheets - Individual switch
be as specified herein and in accordance with the applicable

requ iremtents sha!!
Weeifi .*atic~nsheet

In the event of conflict between requirenen% of this specific~timi and the spec-
ification sheet, the latter shall govern.

3.2 Switch Categories - Switches furnished under t.h~s speci-
fication shall be Category I or II as defined herein.

3.2.1 Category I - Switches completely defined by a military
specification sheet (3. 1, 4.5, and 6.2.1).

3.2.2 Category H - .%itches the same as Category I, except for
minor differences such as terminations and mounting means, which do not
change the basic design or construction of the qualified switch. Category 11
switches shall be procured from a source listed on the applicable qualified
products list for the particular similar product in Category 1. Category II
switches are nonstandard (4. 6, 6.2. 2).

—

4
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3.3 @difiCUti(Jn - Cate&oI’y ? switcheh furnished under this
specification shall be products which are qualified for listing on the applicable
qualified lists (6.4). This specification makes provi :ions for qualification in-
spection (4, 5).

3.4 ~lat erials - ‘!at.erials shall be as specified herein. When
a definite material is not spe(~ified, the selection of the nlaterial shall be :lt the
discretion of the switch manufacturer. Wherever practicable, the manufacturer
shall selef:t material standards n~d specificatims in accodance with NIIL-STD-
143. Materials selected will enable the switch to meet the performance require-
ments of this specification. Materials shall comply with requirements 3 and 4
of TdIL-STD-454 and shall not give off gases which are harmful tu humans, cause
explosion of sealed enclosures, contaminate or damage any part, or form cur-
rent carrying tracks when subject 4 to any of the test specified herein. Accep-
tance or approval of any constituent material shall not be construed as an cn--
dorse-mc,~t or a guarantee of acceptance of the finished product.

3,4,1 Metals - Requirement 15 of MIL-STD-454 shall apply. The
use of a~y protective coating that will crack, chip, or scale with age or when
subjected to any of the inspection tests specified

3.4.1.1 Dissimilar Metals - Unless
use of dissimilar metais shall be as specified in
,:14 [or Class i equipment.

herein shali be avoided,

otherwise specified (3. 1), the
Rcqui rement 16 of MIL-STD-

shall conform b ~ecification3.4.2 Plastics - Plastic materiaI
MIL-M-14, MIL-P-15037 or MIL-P-997. other types of plastic” material may
be i~s~d provided the manufacturer submits satisfactory evidence to the activity
responsible for qualification that tbe materials are ~witible for fie purpose
inttmied. Cotton-filled or wood -flour-fiIled materials shall not be used,

3.4.3 Ceramic - Ceramic insulating material shall conform to.—
MIL-I-1O, grade LA22 or higher. Ceramic used for external surfaces shall be
glazed.

3.404

3.4.5

3.4.6
parts shall conform

Rubber - Rubber shall conform to ZZ-R-765.

Solder - Solder shall conform to QQ-S-571.

Adhesives - Adhesives used in the assembly of electronic——
to Requirement 23 of NIIL-STD-454.

5
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MIL-S-81619B
3.5 Design and Construction - Switches shall beofthedrs!th,

construction and physical dimensions specified (3. 1). ‘l%c use of materialq,
parts and processes other than those re~~”~ired”hy .Specificntion MIL-F-540(~
shall be investigated, and when it appears that a su}.w%.ntial reducti Cmia s?‘/e
and weight, or improvement in simplicity of design, ~erformancs, apd rel i-
ability can be realized by their use, a ~*equest for approval of a ~o[:stat~datd
part shall be submitted for consideration i~ accordance with MIL-STl>’~49.
The construction of the sw’tches shall preclude mechanical damage. fla!dn~ of
the finish, loosening of terminals, or deterioration of marking whea su}}je~:wd
to the test methods in section 4 of this specifiw.tkm.

3.5.1 BIT (Built-in-Test) ilesi~i Consideration - When spe;>:.fitxl
(3. 1), transducer switches shall incorporate a tN’1*scheme which will provide
the necessary information to the data handling s-tstt-rr, ior each of the t{~;l{’wirig
conditions:

(a) Normal switch operaticn.

(b) Abnormal sw1tch operation.

3.5.2 Screw Threads - Screw threads shall be in accordance
with Handbook H28. Where practical, all threads shall be in conformity with
t-ha~ ~Qp-T~e-+’&r’2~ ~er~e~ . T%mnndinm .,6 nnnmn+mll<n n.-+. .k.11 mm+ An ●.*--;+.

&AA AWUULLb& LA iAWkAUtiWWALU FUA be O~A LAUb UQ ~WA AA IL&

ted ,

3.5.2.1 Thread Engag ement - Thrc ads shall engage by a mininmtn
of two full threads with all required ‘hardware assembled.

3.5.2.2 Thread Length - The minimum thread
one and one-half threads to extend beyond the retaiuing nut
sembled.

3.5.3 Actuator - Mechanical actuators shall
(3. 1). The number of movable members shall be kept to a
multiposition switches, mechanical stops or detent action,
plicable, shall be provided for each actuator position.

length shall permit
with all parts as-

be as specified
minimum. In
whichever is ap-

3.5.3.1 Actuator Operation - When tested as specified in 4.8.2.1,
the actuatxw shall operate smoothly with no indication of mechanical
malfunctioning, nor evidence of electrical discontinuity or oscillations (6.5).

3,5.3.2 Operati ng Forces - The operating forces shall be as spec-
ifieci /3 :) when tested in accordance with 4.8.2.2.

6

u)l - -,
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3.5.3.3 Pretravel (6..1 The 1; lear or angular pretravel distance
skill be as specified (3.1) when te::ted in ac[ mdance with 4.8.2.3.

3.5.3.4 Movement Diti”erenti al t i, 5) - Wherl tested in accordance
with 4.8.2.4, the linear or angular distance shall not e teed the value spec-
ified (3.1).

3.5.3,5 Overtravel ~ ~- Whet testxd in accordance with 4.8.2.5,
the linear or angular overtravel d ~stance shall not be less than the value spec-
ified (3.1).

:.5.4 N.t.ch Acti or - Switches shal 1 incorporate a threshold
point at which a ckmge of state (5. 5 t iil the output circuit will be initiated
riuri n: switch operation. The chan~e of state will be completed prior to
reaching the limit specified (3. 1 ) f! r con JpIetion of switch action. Manually
operated .~ring return devices ma.’ not I-/eof the snap act on type. For snap
action switihes, th ~switch action [r change 1~f sta: o of th ~ output circuit sbU
occur at or beyond
travel and before tl

3.5.5
mount ing hardware
T.~3x-eshall be a sse]

3.5.:..1

he thrc shohi ]“JOint in the JeleC’~d direction of actuator
e next specified (3. 1) swi}ch position.

Mount ing Means - Each switch shall be provided with the
specified (3. 1). For direot GcJ\ernment orders, the hard-
]blwi in proper order.

Singlt Hole - The mount ng bu: ning shall be as specified
(,3.1). When specified (3. 1), a seal between Ie act ~tor and the bushing shall
be provided. Should an eIa stomer seal be us, d, it shall not protrude above the
top of the mounting bushing except for the tap, red joint or meniscus where the
seal loins tbe actuator. Single hole mounting, means shall incorporate an anti-
rotauonal device as specified (s. I)

3,5.5.2 NXultihole - Multiho]e mour,ting shall be as specified (3.1).

3 .5,6 Terminations {3. 1) - Term inals shall not be provided when
not functionally required.

3.5,6.1 Flexible Wire - Wire size Lndt: pe shall be as specified
(3.1). Each wire shall be identified by color as spec ified (3.1), or marked at
3.0 inch intervals with the specifitd (3.1) terminal d ;signation,

3,5,6.2 Solder - Terminals shall be as tpecifi?d and designed to
accommodate MO conductors. Terminals m:~y be treated t ~facil .tate soldering.
Solder terminals shall not be gold ~~lated unless so specified (3,1).

‘7
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(a)

(b)

(~)

(d)

(e)

(f)

Military part numhe c (Cakgory 1 ody).

Manltiacturer’s part number.

Manufactur-rfs narr >, trndemark, or code symbol in
accor ~ancc with MI] -STD-456.

Date code n accordance with MIL-STD-456.

Switch position (when specified 3. 1).

Terminal identification as specified (~. 1).

3.6.1.1 Use of Military Part Number - Milit:my part numbers shall
not be applied tr~ a product, except f~ r qualifi~>ation test s~mples, nor referrti
to in correspon ience, until notice of appro~al has been received from the ac-
tivity responsil Ie for qualification.

\
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3.7 Intcrchangea l>ilit~ - AU parts having the same manufac-
turer’s part number shall be functionally an I dimensionally interchangeable.
The drawing number requirement of Specifi ation MIL-D-1OOO shall govern
changes in manufacturer’s part numbers.

3.9
operation when

3.9
MIL-STD-454,

3.9.1

Attitude - Switches sbi 11be construct to ensure proper
mounted in any position.

Workmanship - Workmanship shall be in accordance with
Requirement 9.

Soldering - Soldering pr~cesscs sha il conform to MIL-S-
:’4E!72• Solder] ng shall be so exec’.]t~d that both a ~ )sitiw electrical and strong
mechanical connection is ilssured. However, cou ~ectiol s shall not depend on
solder alone for me{’hanical strength.

3.10 Mechanical Character tics

3.10,1 Strength of Actuating hl ~ans ~When tested as specified in
4.8.2.6, there shall be no evidence of bend ~g, b,’eaki~g, or loosening of parts
and tie mechanical and electrical character sties of the switch shall remain as
specified (3, 1),

J. IC.2 EQXE@LO!f’wiu”= - When teste I as specified in
j GQV ●LA-A ah.il~ hA -n n.,; AAmn. n4 h&m4<u*0.-,1, Lwnnl?;mmUIG1Gmu(.lt UC LAW G* lUC.LAVV VA L.w Lub AiA59

n- lnnt--ninrrn~ nn-te
AJA WUAk LU5$ WA &uuowu Au6 WA paA -u

lr~~ W me.-:iumica and electrical characteristt cs of the switci~ plmll remain as
specified (3. 1),

3.10.3 Terminal Str mgth - When teste~ as specified in 4.8.2.8,
there dxdl be no short circuiting, breakage, h)osen tng of terminals or damage
to the switch body and the mechanical ai~d electrical characteristics of the switch
611211retnain as specified (3.1).

3.10.4 Resist mce t! SoIde]ing H @ - When tested as specified in—— —
4.8.2.9, there shall be no evident e of 10 >senii g of J arts. After test, the
swttch shall comply with the speci ‘ied (3 I ) elt ctric d operating characteristics.

3.10,5 %lderal}~iity - Switx ~es tested as specified in 4.8.2.10
shall meet the applicable requiren ients oi Method 208 of MIL-STD-202.

3,10.6 Seal - tJpon completion of the applicable test (4.8.2.11}
and prior to any internal inspection, the switch shall comply with the specified
(3. 1) electrical operating characteristics.

9
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3.10.6.1 htsttight (T~~e 2 Enclosure~ - When X@ed as
4.8,2.11.1, th re sh ill be \ J evidence of :J]c~.Lanic:~! or e!ewrica!
and no dust sh:lll be c’.ident ~side (he s’t~it(’h.

3. 10.6.2 Waterti ;ht. (T4.J~e3 Encl{ wme~ - ~be~.—
in 4.8.2.11.2, there shall b ‘ no l~akage as e~idencod by a
bubbles.

3.10.6.3 Hermetic (Typ e 4 Enelo.~. ~ - When les[.ed as spc< ‘c] ‘.;:.— .—

9119
U. AA. V

4.8.3.3, the output

3.11.4
4.8.3.4, theo@ut

3.1.1.5
4.8.3.5, the output

@dJa l& \*~Al~fT~ p~ @~ “~g~ @- ~-en t.e~ted as specified in
voltage and currect shal! be as s~~ecified (3. 1).

Output Rise and Fall Time - %%en tesd as specified h
rise and fall time (6. 5) shall be as specified (3.1).

Outpu - Voll.age Wavefor ~ - Whetl tested as specified in
voltag ‘ waveform shall show no evidence of oscillations

(6.5), ringing, spskes, dii continuity, and overshoot during steady state and
during transitl on between itates.

3.11.6
shall be no evidence
pletion of the test.

3.11.7

Short Circuit - When tested as specified in 4.8.3,6, there
of damage and the switches shall be operational upon com-

Transient Voltage - When tested as specified in 4.8.3.7,
there shall be no change of s tate during a transient. When pulses are applied
between the inp~”t and groun[ term nal with the switch in the actuated (logical
‘l’) condition, c reduction of :mlse
shaH be operati~ mal upon complet.

3.11.8 Insulation Re
4.8,3.8, the inm lation resistanc(

shall not constitute a faiIure. The switih
)n of the test.

:istance - .Vhen tested as specified in—..
skiy be g eater than 100 megohms.

..

—

\
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3.11.9
in 4.9.3.9, there shall he no leak: ;e curren! in e~cess of 1.0 milliampere (n~~~,
nor evidence of damage due to arc, .~g (air iii: ubarge), flashover (surface dis-
charge), or instdation breakdom. ~~unctire d schar~e), [J~on C O n-,pl~tiOII of the
test the switch shall be operational.

3.12 Environmental Characte i sties - Whil~ being subjected to
the foliowing [ests, switches shall shuw no e! dence of phys :cal, ]mechanical, or
electrical malfunction. Upon con ~~letion of e ~ch test, switches shall comply
with the requirements of 3.12.1.

l’emperature b3,1wK
Tmnperature-Al~ irude
Humid it:

Salt Fog
l-ibration

Aooe~ov~tinn. .. ”-w- .. . . . . . .

shock
Electrom~gnt~ic Cil~lpatibility
Magnt?ti[ Coniptitil Iil!t,y

Life
seal

1,8.4,1
4.8.4. !
4.8.4..~
4.8.4.4
4.8.4.5
4.s. ’:.$
4.8.4.7
4.8.~.6
4.8.4.9
4,8.4.10
4.8,2.11

~a) Desi[;n and construct, )n 3.5, 3,5.3, 3.5.4, 3.5.8

(c) Output-voltage w:ivefl rm 3.11.5

(d) Insulation resistance 3.11.8

●.’oltage

4, QuALITj- ASS1’H-4NCL PROVIS1ONS

11

When tested as specified in 4.8.5,
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4.1 Ins]ectio~Re~ ‘onsibi~ity - Ins!?ccticm requirements shell—— ——
comply wit! MIL-~-452c8. Ulless lther=wise pecified in the contract or ~ii: -
chas{ ordej , the .iupplier is respol -~iblc for t:je pcrformar.cc nf ~l? ins~: cton
and test ra!uirements as specified lerein. Exce~t as othemtise spccLfi(Ii, the
supplier m:y use his own facilities ~r any com.ncrcjal laboratory ticccp!nbl~~ 10
the ]~rocuring ag(ncy. The procuri tg agency reserves the right t~ IIoriiorn: ar v
of the inspection: and tests se! furtj in the specification where SUIJhlnsp~ctic:;s
and tests are deemed necessary to : .Rsure thgt the stlpplies and sech’ic!?s ccnff m
to prescribed requirements.

(a) Materials 11“-. ~

(b) Qudi ‘UiCati )11 4.5

(c) Cate~ ory I Switches 4.6

(d) QualJ ty Co: Iormance 4.7

4.3 Inspectio 1Conciitions - Ualess othenvise sperifie ~herein,—.
all inspections sha.1 be perfo] med ir accordance with the test cc nditiol s spec-
ified in the “General Requirements” of MIL-STD-81O.

4.3.1 Power Supp& - The power supply required for all electri -
cd tests shall co’tiorm to Specification MIL-P-81279.

4.3.2 St: biliz:.tion of Test Temperature - Stabilization of the
test temperature for ~ th tht” operating and nonoperating conditi( m shall be de-
termined in accordance with the “General Requirements” of MIL-STW~10.

4.4 Materials In. ‘pection - Materials inspection shall consist
of certification supper ed by veril ‘ing data thal the materials used in fabricating
the switch are in acco -dance with the applicab’ e specifications referenced
herein (- .4).

.

.—

i

12
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4.5 Qualification hspectiol! .~@.;orYI Switch=. 3.2.1
6.2.1 ~-Qualification inspction tests shall be conducted on production samples
to determine the ability of the switihes to n~eet the requirements of this spec-
ification prior to designation as a qualified producl.

4.5.1 Sampling In: :ructions - The number of switches @ be EWb-
jected to q’=lification inspef:tio~ ,hall be as specifid. in ‘~able H. Samples shall
be submitted for each manu: acturerfs part Kumber for which qualification is de-
sired. SainpIes shall ile icit :~tified by a sec lrely attached tag marked with the
manufacturer’s part n~mbe~ dnd the militw y part number, and furwarded to the
activity r~sp~n~~~J]e (6.4) for qualification.

~daples.

TABLE “I

QUALIFICATION INSPEC ITON

I Group I

Visual and Dimensional ‘ 3.1, 3.4,
Examination ! 3.4, 3.6

!

IAc1uatir Operation

I

insulation Resistance
Dielectric Withstanding

Voltage
— ..- . ——.

I

Operating Forces
Pretravel
Movement Different al
Overtravel
Strength of A~tuating

I Means

3.7, 3.9
3.5. 3.1
3,11.8
3.11.9

.—

3.5. 3.2
3.5. 3.3
3.5.3.4
3,5.3.5
3.10.1

4.8 1

4,8,2.1
4.8 3.8
4.8 3.9.1

4.8.2.2
4.8.2.3
4.8.2.4
4,8 2.5
4.8 2.6

—— .

All Units

No. of
T’9illlraf2. -.--””

Allowed

o

I w

1)

1- 1 t. -—-- -—. ”
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I Examii~ation or Test

I
~ren~ of Mounting

Means
Terminal Strength
{esistance to Soldering

Heat
kdderability
~’ibration
\ cceler:+tiorl
hock
kal

Gymup TTT—.

[nput Power
A’usd-ute hlax~~li-ufil

Supply Voltage
Dutput Voltage and

Current
Output Rise anc Fall

~Time
Output Yaltage WaveforI’r
Short Circuit
Transient Voltage
Dielectric Withstanding

Voltage
Temperature Shock
Salt Fog

Group IV

Electromagnetic

L.

Compatibility
Mag ~etic Compatib lity
Hun) idity

— .- --- — ———
1 T

———-- ---—-—---“-,
N(), >f ~ NO “;

!lequi rl ment I Method I sample t~r~,i~..s: ?ailu~ es I

I I
3.11. L

).11.

3.11.

3,11.
3.11.
3.11.

3.12
3.12

3.12

I4 3.3.4 ,
i

4.8.3.5
4.8.3.6 4
4.8.3.7
4.8.3.9.2

4.8.4.1
4.8.4.4

1

I

4.8.4,8

o

03.12 4.8.4.9 2
3.12 4.8.4.3 I—.

i
I

+. —

14

I I WI
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QUAILIFICATION I,\ ;PEC ‘.*lON

r —— ..— -
‘Fi :
—

) K3. of No. of

Examinaticu or Test Requi~~meiit I }:(~thod Sam] .le Units ~l’:~iiures

r

ParaS -aph ! P21wgra~~!l To bs Tested ~Allowed

Group 1’ -—t——
I
i“icI~perature-A ltitude 3 ; ‘).-’- ~4,3.4.2 1 2 0:I)ip

I
3.J2 [4. Y.4.1O ~+- 4..

1
II I.-. . .—— I————. —4.. . . . . .—— — -- —-.— - .–.—~~

I , .1 -1 A,. . .2. -
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4.6 Inspectio I of Cate{!ory II Switches (3.2.2\ - Test to :’: .f”,

suitability of the variations frl lm the Category I SWItche~ .shall be PCrfo’ ~.:’-1 .;
spet:ified (G.2. 2).

4.7 Quality C0nforn13nce Ir.spection -

4.7. 1.2 QQ!iU Jnspec@i - Group A inspc~~ion shall consist of tne
examinations and tests specified in “1.lble “::, at.f~ ~hall be pertcrmed in tho
oxxier shown.

4.7.1 .2.1 Dispositif*o of Sample I?nit - Satnple units which have be~n
subjected to and have passed group .1 in~pcctim shall ‘bedeil~.ered in the ccn--
fr~ni nr nllvohoca nwlcar----- -. =U..”..MV- v.--&*

4.7.1 .2.2 Reject- Lots - If an inspection IOLis rejc~ted. the su~)plier
may rework it to correct the Iefects, or scree ~ out ~be defective units and
resubmit for inspection. Such lots shall be separate from new lots, and shall be
clearly identified as reinspected lots.

4.7.2 Periodic Inspection - Periodic inspection shall consist of
groups B and C inspections.

4.7.2.1 Q?X?UIB @ @@l - Group B inspection shall consist of the
test(s) specified in Table 1V, an( shall be performed in the order shown.

4.7.2.1.1 Sampling P] an - The number of sample units specified in
Table IV shall be select~’ every =x months from inspection lots which have
passed group A inspectio~ i.

4.7.2 .1.2 Reiected Lots - Lf an inspection lot is rejected, the supplier
may rework it ti correct the defects or screen {mt the defective units, and
resubmit for inspection. Resubmitti d lots shall he subjected to groups .4 and B
inspet tiun. Such 1ots shall b~ sepmwte from new lots, and shall be ckarly
identified as reworked lots.

—
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4.7.2.1.3 _tionof Sample_U& - San~plc units wfich Mve
been subjected to a group B inspection shai not )e ciel ivered on the contract or
purchase order.

4,7,2*2 Group C Inspection -

4.7.2,2.1 Sampliug Plan - Ever~ 24 months, switches shall be sub-
jected h the inspections of Table 11, performed in the orier shown. The num-
ber of failures allowed shall be afi specified in Table II.

4.7,2.2.2 DispostiQn f f Sample Jnits - I’nles! otherwise specified,
sample units which have be’m swl}iected to group 1.”inspe~tion shall not be de-
Ii;’ered on the contract or purcha le order.

4.7,2 .2.3 &mcompliar. ~ - If a ;ample fails h pass group C inspec-
tion, the supplier shall take currcctive act Ion on the ma’ urials or processes,
or both, as necessary, an6 [m all units of The product which were manufactured
under essentially the same conditions, witi 1essentially the same materials,
processc. s, etc. , and which are considerc~ subjec t b the same failure, Ac-
ceptance! of the prod[ict shall be discontinu~ 6 until corrective action, accepl -
able b the Govermnent, has been takcc. After t; ; corrective action has be~[]
taken, group C inspection shall be repeate~~ on a~ itionai sample units. GrOUpS
A and B inspections may be reinstituted; h( wever firid acceptance shall be
-*~thhcld tmtil the group C reinspection has shown that t) e corrective action was
s.l~ccessfil.

4 .7.3 inspection of Prt mration for Delivery - Simple packages
or packs and the inspection of the pr~.:ervation, packaging, packing and mark-
ing for shipment znd storape sIMII be In accordance with the requirements of
see:.ion 5 or ihe documents specified l~lereiri,

Examination or Test

Conditioning (Burn In)
Actuator Operation
Marking
Absolute Maximum Sup-

ply Voltage

TABLE 111

C;RO~P A INSPECTION

Requirement Method No. of Sample Units
Paragraph P[.ragraph To be Inspected I

L!(U :d3.5.3.1

+ 17
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GR@(.’P A INSPECTION

-. ..— .—.

Ex .mination or Test ?{~v rement Method 1No, of Sample ‘Vrllts
Pal graph Paragraph TO be in ~per; ed !

i J-—~–—-–” ~
Output Voltage .md Cur- 3. 11.3

!
<.8.3,:? ‘ I

rent I
Output Voltage Wave- 3.11.5

form
Insulation Resistance ,.1108 _l l~j~~ I ___ i

TAWE IV

GRC)UP B TNSP~i’TION

t , , , 1 -9

Examination or Test

Operating Forces
Input Power
Short Circuit
Transient Voltage
Dielectric With-

standing Voltage
Temperature Shock
Seal

I

I I

No. of I No. of ~
Requirem eqt Meti M Sample Units Defectivcs

t

I
Paragra] h Parag *aph

I
To be Tested

I
Allowed

I——
I

~
3.5.3.:. 4.5.2.2 I
3.11,1 4.8,:.1 1
3 11.6 4.8.2.6 I
3 11.7 4.80~07 , 5 I I o
3.11.9 4*~*3.~ /

3.12 4,8.4.1 I
3.10.6 4.8.2.11

1

4.8 Methods of Examination and Inspection -

4.8.1 visual and Din msional Inspection - Switches shall be ex-
amined to verify that tie dime mien , materials, design and construction,
marking and workmanship o are in ac ‘orda nce with the applicable requirements
(3.1, 3.4, 3.5, 3.6, 3.7 and ~.9).

4.8.2 Mechanical and Physical Inspection

18
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4,3.2. j .4ctu:\tor CJ-~erat]on (:< 5 3, :, , ~ - Wi ‘.kl the SPCCified sup~!y
voltage (3, 11 applied and the ou?put circui~ monif ’jred, he swtches shall be
operated through all rang’~s of actuator rnt>tion.

4,8.2.2 Opel Jting Forces (3. 3.3.2 ~ - The switcl shall be mounted
hy its normal mounting m cans. Tl}e f~~.~~s r~~ red t J mov~ the actuator be-
tieen specified i3. 1) positions kJ both dirf’ctior of tr: vel shall be measured.
(For toggle switches, the force shall be ITeasu: cd 0.125 +0. 020 inch from the
top of actuatir. )

The s~ itch shall be
tied supply voltage (3. 1)
differential (6. 5.5) shall

shall bc miounted l)J its
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4.8.2.8. ” Pull Test (A.}1‘?’ermind-~:~es~ -—.. —-—. —L.— —

(a) ‘Iest Conr.lltif.>;I - A

4.8.2 .8.2 Bend Test {N~/t4AA)>~!i~d?1 C “3 P’:,”;:-’m ~W~X@ -
—A. -.— -.— -. —-.. -—

4.8.2.8,3 Torque Tes: (Scrm T( mina~ ----——. -—

(a) Test Condit.ir n - E

(b) Direction of Force - IYIthe direction which will tighten
screw.

~\.8.2.9 Resistance h Soldering He t (3. 10.41- Switohes shall be
tested in accordance with Method 210 of MlL-S’] D-202. The following detalis
and exceptions shall apply:

(~) Depth of 1] ~mersion in Mclten Solder - Within
0.060 *@o( ?0 inch of tile swi cl~bdy.

—

(b) Test Condition - B

trlml c1 I 1 1
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4.8.2.10 %lderabili~v (3. I0,5j Switthes shallbe tested in accord-——
ante with Method 208 of k]IL-S’ ‘D-X)2. Tl, following details shall apply:

(a) Number of terminations ~,f each part to be t Wed -.411.

(b) Depth of Irm;lersion in Flux and Sold :r - Leads shall be
immersed to within l/16” inch {~fthe seal or case.

4,8.2.11 Seal (3.10.6) -

4.8.2 .11.1 Dusttlght (3. 10. [~ - Switchls Sk 1 be I ~ounted on a metal
panel by their normal m(>unting mean; and su ~ject :d to he du t test in acc~rd-
ance with Procedure 1, hletheci 510 of MIL-S” D-81 O. T~ith ‘h specified supply
voltage applied b the inpat terrilinal Lnd the f utput circuit monitored, mecmn-
ically actuated switches shall be oper \ted during steps 1 and 3 at a rate of 6
cycles per minute,

4. f!.2,11.2 Watertight (3. 10. 6.2) -

~a) Switches shall be ini mersed in a container of water
containing approxim”~tely one percent aerosol, and
s~ta~l then be placed n a vacuum chamber. The abso-
lute press~re ;hall t e 1.3 inches of mermlry aud this
n-fi-m-vwo mhfill hm -.~-t-: -~~--. _ “ ~ -r --- .. . . ..P.WUNJUAK.O~LUihkJG Atl<. lLIUll itiu lUI d Feri OuWIulle lll~u-
ute or until ai: ‘mbb; ~s C( ase to be given off by the
w:{ter, -~hic?w er is iong( r. Th J absolute pressure
shall th ‘n ix i:wreas.4 to 2.5 inches of mercury and
this pre ;scre naintz ined for two minutes. During the
two-minute pc ‘iod, :he switches shall be observed for
e~’idence of a cntint m st ream of bubbles.

(b) Measurement after t ?st - As required in 3.10.6.

4.8,2 .11.3 Her~metir (3. 10,6.3~ - ~~itches shall be tested in accordance
with Method 112 of MI L- STD-202. The following details shall apply:

Test Condition - C (procedure III or IV at the option of
the manufacturer). Test condition B shall be used to
test for gross Ieal.s.

Reduced pres:iure of chamber and duration of pressuri-
zation @rocedure rv’ - Below 5mm of mercury for 6
wmrs,

21
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(c) Measurements aft.-~ te~t - Not applicahl e.

4.8,3 Electrical Inspections -

4,8.3.1 Inpu Powt:r (3. 11. 1~ - V;ita the specified (3. I, supp~ J VUJt
age applied, the input po’ver shfill b -lcn sured ~Iythe ‘.’folt-amme us~-n eti,cl~~f 1“
each of the following contlitions:

(b) Actuated a! d ousput cc !ceutti tc the spec~ied (? 1,
load roped mce.

(c) Actw ted an(? output shorted to ground.

4.8.3.2 Absolute [aximum Sup~Ji~ ~olta~~ ~,. 11.2) - Wi$h th~, SPN -——
ified (3, 1) absolute maximum }upply v[>ltage :..~~lie~ +. the input terminal and ‘he
output connected to the specified (3. 1) ~uad irtlp x!:.’~ce, tr t! switch shall operas.e
in the actuated condition for 30 minut~s. ‘h~ output voltage andIAn- in; thid tu ‘ I

current shall be monitored, The test sMI be I epeated with the switch in the
deactuated (output !n ‘OFF’ state; condition. F( r acceptance testing, the test
time may be reduced to 5 second .

4.8.3.2.1 ReveJ se Po ~rit~ -- The q [ cified (3. 1‘1absolute m~wimum.—
supply voltage shall be ap llied i turn to each ~crminai with all othei terminals
connected tc ground. The mini? urn test time shall be 1 minute for each wltage
application. During this test th maxi mum supply cur]’ent specified shall n@ be
exceeckxl. ?’he test shall be ret ~ated Cor the actuated :ind deactuak.5 cootiition..

4.8.3.3 Output Vol age ar J Current (3. 11. 3~ - With a suitable load
impelance connectw~ to the outI ut ter ninal, the voltage and current shall be
measured for each (~fthe follov ing conditions:

(a) With tl e load impedance connected to ground and the
specif~ .xl (3. ) minimum supply voltage applied to the
input tcrmina 1, the load impedance shall be adjusted for
the specified (3. 1) minil mm output current flow for the
switch in the actttatd c{ ndition (logical ‘l’ output).
The voltage at the outpu, terminal shall be measured.
DeacttM~ e the switch (logical ‘O’ output) and repeat
voltage nea surement.

\
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(b) With Lhe s~vitch i~ the ~{~ctuated condition, tie spec -
fied 3, I J maxiin (m m. ply voltige shall be applied to
the 1 )ad impedan ‘e. ‘] ~eload impedance shall be ad-
just.cd for the sp cified (3.1) minimum (sinking) cur-
rent flow an(l the voltag at th(’ output terminal shall
be measured.

4.6.3,4 Output Rise and Fall rime (3. 11,4 - Witli the sjjecif~ed
(3. 1) supply volt:lge applied to the in]mt tt rminal and the outpv ~ connected to a.
sultabl~’ impedanne adjusted fo r the specil led (3. 1) minimum output current for

‘h stall be {tetuated andthe actuated Con( ition (lO~i~:.1 ‘1’ oubi ‘Jt), (Ile s~’:i.’w
deactuated. The voltage waveform a ~the outpui crm.i]-al shall be recorded and
cbe rise and fall time measure{: (~. 5!.

4. E.3.5 Output ~oitage Ravel >rm ~ .11.5) - me switch shall be—.
uperated as in 4 .6.3.4 and the output

4.8.3.6 h%ort Circuit (3,
vol[age applied to the input terminai
operate tile switch f{ r 30 min ttes.
‘.cst time may be red~ cd to 5 ;econd

i.8.3,’7 “rransient Voltzy——— ...- —-
11 ‘KIIZ frequenc~ and 100 volt.%maxi

volt ge wa eform noted.

11.6 - Wit the specified (3. 1) supply
~ i outp terminals shorted to ground
por i uality onforrnance inspections, the
‘9

~1(3. i 1 .7J -.4 tral I of positive pulses of—
1~~~ amplitxde sh’ 11be applied be~een

~~~ :nput and grow.cl terminals for a I erlod of 1.0 mill) second. The duty cycle
of each pulse in ~he t~aln shall be 10 ~~ercenl. ~ltiess otherwise specified (3, 1),
the transient vol’~ge source impedanf e shall be 250 ohms. me pulse train shal
be repeated 5 times at three-second i ~terval ,. The test shall be repeated acress
the output and ground terminals. Th{ tests .>hall be performed for both the ac-
tu~ted ~loglcal ‘1’) and unactuated (log cd ‘o’ ) condition.

4.8.3.8 Insulation Resistance (3. 11. 8~ - Switches shall be tested in
accordance with Method 302 of MIL-STD-202. The following details shall apply.

(a) Test Condition - A

(b) Points uf Measurement - The terminals shall be shorted
mgether and measurements takeri betieen enclosure
and terminals.

4.8.3.9 Dielectric Withstanding Volta{ e (3. 11.9) - Switches shall
be tested as specified in4.8.3.9.l and 4.8.; ”.9.2.

nl\l I 1

23
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4.8.3.9.1 At ..tmospher c Pressure - S%titches shall be tested in ac-
cordance with Mel hod 301 of MlL-f TD-202. The following details shall apply:

4.8.3.9,2
operation above
MIL-STD-202.

4.8.4

4.8.4.1

(a) Test Voltlge -120 volts RMS

(b) Poin s of Appl cation - The terminals shd{ be short.cd
toge~ her and the test w JItage applied between the en-
closure aid terminals. Repeat test fcr e~ch actuator
position.

At Reduced 13aromtatric Pressure - o%tches specified for— ——- —
10,000 feet shall bc tes? xl in accor.:ance ? ‘ith Method IG5 cf
The following deta i1s SIXLll apply:

(a) Method of Mout ting - No~imal nm?unting meflns.

(b) Test Condition - D

(c) Testx during subj=ti~~ to reducer’ pressure - As spec-
ified n 4.8.3 .9.1 exc ~pt test vol.ta:;e shall be 60 volts
RMS.

Environme Ital C laracterij tics (3. 12) -

Tem~ leratu e Shock - Switches shall be tested in accordance——
with Method 503 of MIL-S rD-810. The following details and exceptions sl.all
apply:

(a)

(c)

(d)

(e)

Mount] ~g - Sv:itches shall be suspended in the test
chamb~ r by twine or other nonheat conducting n aterial
in a place parallel to the normal air flow.

Exposure Time - In steps 1, 3 and 5, the chamber tem-
perature shall be maintained for a period of not less
than 1 hour.

Temperature levels - As specified.

Inspection during test - None. Switches shall not be
energized nor mechani tally o~erated during this test.

Inspection afl er test - As specified in 3.12.1

—
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4.8.4.2 Te.nperature-Altitide - ~itt hes shall be tested in accor-
dance with Procedure h’lethof~ 50~ of MIL- STD- lo. The following details and
exceptions shall apply:

(a) Equipment class -3

(b) Test Conditions - I] step 7 change 125° C to the max-
imum operating tel~lpera tire specified ~3. 1). Gmit
S&p 8.

(c) Inspect ion during test - ~there s~)ecified, switch oper-
ation shall conform h 3. 11.3 and 3.11.5.

@) in~~ection after tesL - A specified in 3 12, I

4.8.4,4 ~lt Fo g - Switches shall be 1ested in accofiance with Pro-
cedure I, Method 508 of MIL-STW81O. The following details shall app~y:

(b) Inspection after t :st - As specified ir 3.12.1.

4.8.4.5 Vibration - Switches Aall be tested in ac :ordance with Pro-
cdure 11, Method 514 of MIL-STD-81O. The following details and exceptions
shall apply:

(a) In part 1, the sinusoidal vibration test curve shown in
Figure 1 of this specification shall be used.

(b) Mete part 20

(c) In part 3, curve AH sh.111be used.

(d) The time schedule of Table 514-IV shall be used.

25
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(c) Inspection aft x test - As specified i~ 3.12.1,

4.8,4.7 Shock - SWitches hall be test.ed in accomlance with Pro-
cedure IV, Nlethod 516 of MIL- $TB81 1. The following details and ~~ceptions
shall apply:

(a) Pulse configuration - Half sine wave with level and
duration as specified (3. 1).

0) Inspection during test - The specified (3. 1) supply volt-
age shall be applied to the input terminal and output
circuit shall be monitored. In each of the 6 directions
the switch shall be in the actuated condition (logical ‘lt
output) “m the first shock pulse and in the unactuated
conditi( 1 (logical ‘Ot outputl for the second. The output
shall. sl ~w no evidence of oscillation (6.5) or change in
state (6. 5).
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(c) !nspection after test - as sp~cif7d !n 2.?2. ? ,

(a) Equipment cl:Iss - ID.

4.8.4.9 Magnetic ( ,~m.pa~‘~ili~~~- ‘!”hL~ ‘. ~”~ oper~ting in the ~ciI: -
a~ed (6.5) con{ ition as specifie: in 4. - .3.3. s~ a?: 1. ~o!:~.’edin :4 ~’ertica? pkt~r
ajmut a short-imr magne? rem~’ s b’ ;’ 1 .’ ? i“ 1:1’-2I’:“~g*:e?if f!eld {-tw~it~..
of G. 17 to O. 19 oerstedo The n{ :1est part of tr~e switch SIJM be five inches
from and magnetie:llly w st of ti J ten’ er of the comp~ss. At this starting point
and at each 45 deg~”ee an{ [e intcl-val, ,he switch shall be rotated 360 degrees on
its own horizontal axis. Vith tlic swi- ch at any ~weeified position. the comPass
deflection shall no ~exce~ ! 1 de:. ree n r shaH the s-~itch output change state ,~s
a result of the magnetic f :eld. The t( ;t shall be repeatc<j with the switch oper-
ating in the unactuated conditio as s! scified in 4.8.3.3, !n~e~tiOrA alter ~sst
is not required.

4.8.4.10 Life - With the specified (3. 1) supply voltage connected to
the input terminal an=e output conncctd to the specified (3. I ) load impedance,
the switch shall be cyc’ed “ON” and “OFF” at a rate t~f not less than 10 to 18 cJ.-
cles per minute for th( minimum number of cy( ies w ~cificxl (3. 1). At the op-
tion of the manufacture ., a faster rate of cycling up h) 60 cycles per minute may
be used. The duty cycl ~ shall be 50-percent.

Eighty percent of the operating cycles shall be evenly di-
vided between operatir~n at the specified (3. 1) maximum and minimum operatinp
temperatures. The r ;maining cycles shall be performed at room ambient.
Switches with momentary actuator po: itions shall 1le returned from their mo-
mentary position sole? y by their interl al mechanism. During this test the out-
put 1 voltage shall be monit ~red for p~ oper op(’ration, Inspection after test
shall be as specified in 3.12,1.

—
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4.8.5 Conditioner ; (Flurn-l!\\ (3. i-—
be perforrncxi on all electrmlc ~omponenls :lnd
or on the completed electronic ] ackages at ihe
be performed in accordance wit!! test con~~i~ion
$33* The test duration shall bc a minimu)n of ,
sting temperature specified (3 1 ~. On co] ~?>let(

fill L- S- Flti19L

~ - Conditioning (burn-in) shall
ubasfiemblies prior to tissembiy
ption of the vendor. 1ests shail
) of Method 1015 of 31!L-S’~D-
;8 hours at the nmxirnum oper-
1electronic packages the rated

electrical parameters may be used. In a[ dition W the above test, all completed
switches shall be operatfti for a minimum of 50( cvcles at the maximum oper-
ating temperature specified (3. 1 ) and 500 :ycle~ at room ~mbient prior to being
subjected to the electrical characteristics tests (3. 11).

&a+. PREPAMTION FOR DELIVERY

-+ 1 1‘reserwtjo!:, l)3Cka~IQ’ * and ,Marking - Switches
s’hall”~c preserved a~td packaged ‘in accordance v th Level A or C of Specification
?~~~-~ -17555 as speiifit;d (6.2;1. Thej shall be ! ~cke~ in accordance with
A, B or C as specific’d (6. 2), anJ marked in accc rdance with Specification
E-17555.

6. NOTES

{;.1 lnt.emi ed U.>~ - % ;.ches cow red k~ythis specification.—
lr~t~mtied for use ~n SGSTF,L i,~i d STa c &iectrlc &ogic) t.~e s.vstems..—

Level
MIL-

are

ii,2 ~ Ordering Lztita - P mcurement documents should specify the
f ;Ilowilig,

6.2.1 Category I (SWitci.es co ‘ered by Specification Sheets (3. 2.
lJ -

(a) ‘i’:tle, :~unl!wr, aml date ,Jf this bpeclfication.

(b) Title, number, and date ~f the applicable specification
sheet, and the military part number.

(c) The packaging and packing level required (5. l).

Category 11 (Qualified Switches wi :h Modification) (3.2,2) -

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

~)) Title, number, and date of applicable specificat~on
sheet for similar switches.

29
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(c) Militarv part munber of similar qualified power stitch.

(d) ~lanu.facturer ‘ part numJ~er of modified switch.

(c) Details ~f the /ariations from t!!e specification Sheet

(f) Irlspection r~quirements (to verifv variation: from
Category I switches) (4.6): -

(1) Tests tf~be performed (if any).

(L) The lab )rato~ y ~t v:?..ich inspection is to be per-
formed

(3) Sampl(s and submission c~faa{.a, if other thau ‘hat
specified,

(h) Test repro % sha ! be prepared in ilccordance with MIL-
ST& ’’49.

6.3 Ind 1rect SI ipments - ‘~he preservation and packaging, pack-.—
ing, and marking specif xl in s ‘ction 5 apply onl}- to direct purchases by or
direct shipments to the [ overn:llent an(~ are r.nt l,~tended to apply to wmtractir
or orders between the supplier nd pr ne contrac @r,

6,1 Qualificati, n - W th respect c products requirin~ qualifica-
tion, a wads will be mad[~ only ~r su h products is have, prior to the time set
for opening bids, been tested and app,oved for in[ lusion in the applicable Qual-
ified 1’roducts Lists whether or not such product: have actually been so li steal
by this date. The attention of the suppliers is ca )led to this requirement and
manufacturers are urged to arrange to have the p! ’oducts they propose b offer
to the Federal Government tested for qualification in omler that they may be
eligible to be awarded contracts or orders for tht products covered by this spec-
ification, The activity responsible for the Qual if Ied Products List is the
NAVAIRSYSCOM (Naval Air Systems Command), Washington, D. C. 20360, and
information pertaining to qualification of products may be obtained from that
activity.

6.4.1 Copies of “P ‘-ovisions Ckwerning Qualification SB6° may be
obtained upon application to the C }mmandin~ Officer, Naval Publications and
Forms Center, 5809 Tabor Aven~e, Philadt lphia, Pennsylvania 19120.

3(
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Definitior,s - Tht’ dcfiniti~ ~slisfed below are not a complete
glossary of solid state switch tcrminologt , bu] ratht’” are intended as definitions
of the technical terms as applied within this SF =cific tion.

6.5.1 So!id State Transduct r Witch - A soli~ state transducer
swit~*h is defined as a cle~’ice u.s+?dto tran: late a natural phenomenon h an elec-
tric digital reference.

6.5.2 Oscillation - Oscillat on is ~‘efined as any reversal of direc-
tion in the output voltage wavefoi+m.

6.5.3 Actuate - The action I f changing the electrical output of the——-
transducer from the low (OJ stnte to the higil (1) sLate.

6.5.4 Pretravel - The linear or angular distance the actuator
moves from the set position tu the operating position.

6.5,5 Movement Ilifferential - The linear or angular distance the
actuator travels between the actuate point and the deactuate point of a given out-
put circuit.

~.5.6 Of’ertravel -- The linear or ar @ar Iistance the actuator
travels from the position at which a change of sta e occ~ rs in the output circuit
t[) the next set position in the line of actuator tra~ el.

~*~.y Snap .4ction Switch - Snap a :tion switches such as toggle,
rotary, or push button shall incorporate an eve) center or detent type action as
the th~ cshold point betsveen switch positio:~s.

6.5. s Chan&e- in State - A change ir~state is a change in the output
kl~liuge levels from a logi~’al ‘O’ LOa logical ‘1’ (Jr vice versa,

6.5.9 Rise and Fall Time - WC Figure 2.
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