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M311-S-81963A
1 Aqset 3985

Tlliespdficaticmi. e?wpmvedfcm ueebya.u Dq=t=M=
ad Fqmies of the DepMnmt of Des3mee.

2. APPLImEIJ3 mmMENIs

2.1 &venmmt dccumnts.

2.1.1 wifications, stmdxde. aM MmdkOkS. ‘me follfming
specifications, stamkmk ani hamkJcW fozm a part of this qecifimtion
to the extent specified herein. Unlees Othe&ee spcifisxl, the issues of
Ulesedocumenti ehallbethcselwh the~of~~+=of
Defenee Irclexof Specifimtions ard Sbmkmls (DoDISS) ani eu@emnt
thereto. cited in the elicitation.

Beneficial comments (reconsnendations,additions. deletions) and anY Pertinent
data which may be of use in improving this document should be addressed to:
Systems Engineering and Standardization Department (Code 53), Naval Air
Engineering Center, Lakehurst, NJ O8733-51OLJ,by using the self-addressed
Standardization Oocument Improvement Proposal (DO Form 1426) apPearin9 at the
end of this document or by letter.

* AN.K -N/A Fsc 5990

* DISZR18WIQN =ATEMNI’ A. Approved for pUbliC rels===; dist.rihtion is
unlimited .
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sPmIFIcATImis

FmmAL

J-k+3.177 .

QQ-A-250/4

CQ++37

141bA-8625

Ktk+323.34

M31++16878/4

M13.rW-16878/6

KLG8-20708

WIL-S-22432

MIL-8-22820

MIL.AF22821

MU-R-23417

MIL++50781

KU-E-83.53.2

MlW8-81793

FUL+-83727

WrO, Magnet, Ekdxical

Em&se R& wire, aapes, FbKgilq, ald
~ J=3f=, Bar, milt

wire, al’rastrip

Amdic Cmt.ings for AILdmmardAl~

8mKiucs. R2s31vers. @ 8@sm M=&n=,
-~

wire, Electrical,
(mm) ~+=’z
Insulatirm

Wke,

Ir!su3aticn

Fvlytetmfkuneqlene
200”C, 600 VOltx% Ed=nxkd

Fulytettaf3.oumewlene
200”C, 250 VOltxL E&ndd

~* ~ @ec.ification for

8erun@m, General 8pecificaticm for

~mr AC, @lEral
qxxificat.ion for

~tor AC* GEn=al ~ication
for

ResOlveK, Electrical, General ~ification for

Resolm, Electrical, I.i.n=m,Gm=d.
specification for

Rxxder, 8haft Rasiticm to DigiW, ClnItact
g, Altib.xleFqortiq , General specification

Waring, Ball, Precision, For Imtmmnt aml
Rotating Ccqanen=

‘rransolver,General ~ifi-tion for

2
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FmmAL

FElHmH28j2

ML-SID-1O5

mk9113-3.30

NIL-sm-202

Mm-sm-454

MU+ID-461

MIL-SI13-462

Mm-sm-740(sH)

KcL-sIWl.250 (MI)

screw !m.Keadsbm=m3s for l%ieral &rVices,
8e0tka12, wMmscrew T!l?=ds -UN-
uNR’31Ueed FcusIs

El tic mission ard
Ra@mHh=fortiamtrol
Interference

~c mterf~
L of

Mrkmneaml~ Noise ~
ad Accqbxe CYiteria of S_@mard @p.kent

Corrcsion Prwd2. “on arxl-ioration Cnn&rol
inn ~c~-~ “es

(Unl- otherwise irdicated, Mpies of the feckral ami mi3.itary
specifications, sbmkrdsard~are available frmthelkwal
Publication ad Form3 center (Aim: ~ order =), Bl@. 4D, 700
I@Mins Avenue, Ph.iladel@a, PA 19111-5094.)

2.2 N~ oublications. me follming dxmente farm apart
of this epecifimtion to the extent sgk2cifie5hereh. Unlees OtheMse
~ified, the issues of the~ which are GcDadcpte5arethc6e
listed in the issue of the Dx31SS citd in the solicitation. Unless
otherwise qxcified, the -ee of dccumentsmtlisted fithe MX31SS are
the issues of the dccmente ciixd in the solicitation (eee 6.2).

3
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(Appl.icaticm for CGpies eblld ba aMmseed toiha ATEdcanuatimn.1
StanMds Institute, 1430 EmadWay, NY 1002s.)

NTWICXALBUSFMJOFSIAMMMX W=’)

(A@..ication far copiee ehaitd k aMresad to tM Us. ~ of
aallEme, Naticrd Bureau of ~, ~, ~ 20234.)

* A51M A5S2 Free MdlM.lq SMrLMe ZU@ lieat-R4st&lg
steel Bare, Hot-Roll@ or mld+inktld

* Mnn Em Rcdwell Ha?ams=aIxlmckhell sl4=-f-
Hamiwssofmtaluo . Ma&ria3s, !kstwthodeflx

(A@ication for qiee ahcmld lx?ackkesd titikmxicansccidq for
‘Iketiw ard F!a=ial.s, 3.901Race S&e&, FhikW@d, PA 19103.)

* ~dandadearrlou-ier publicationsere
frcllltlke

nmnally available

~ti-*tP=F===~~ tk&cuwnte. These
downmte mayalso be available incm-thruqh liharieeo rother
illformatiomllservices.)

* 2.3 Order of ~enm . Intheewnt ofaamfl..ictk=+==m the text
of W.is sp=ificatim and the ref~ Cited hem.in, tiw oft his
spdficaticm shall * ~. NOthiW illthis ~ification,
hmwer, ~ a@icable laws ad rqilations unlese a ep2cific
~enhasb=enow=.mzd.

3.

3.1 Detail rem” r&. Wtilil m@mferk fur i.m.ividualsEzvm—
Cmpmen& shall rank in the follcwiq C@er of pRcdewe:

a. Spa2ificatien sheet.

b. % general specification for the particular class of

~-~ .

c. This spcif imtion.

d. Referenced dCxmmmts .

4
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3.4 ~.

3.4.1 ~. meTkaWr pime, prb3 end
materials ahallbe eelectedilxm thoaeeped.fti harein. Ifaeuitable
mterialb mtlisted, amaterial ahallbe usedwhich will permit the
Servoaxqxm?ntt omeeta.l.lt ilemwbmmte of thie specification.
Malmrial.euSAintt= OmStmmim m Packagirq of eemc==qcmell ehall
Wt.pmiuoa Ccmoe&a, toxio m Oth=Wka ~icmleflmes orvapcm which
czmhlpxeci.pita= upmorat ipartsorpammnel. Accqbnmor
~ofq~Wm*W_ mtbacm5tnxd eeagua=@==
of theaoce&me of the finMed p?xduct.

3.4.2 ~h’rf. zvtor ebft. lious~ d rotor ehaft material shall be
corrosim reektat eteel cmfomiqj to ASIM ?6S2-20, ‘&’pa416 (Ut?S
S14600). mehoueixlg iecxmsiderea tiinclude frmtelxa ma.rdk.elle,
b?arirlgeOab%anf any&ler Stm=tuM ~ ‘ park. meehaftatnll
kveabrdnaee amfornd.rqto ASIt4EL8 #Wim=Wia-~-
~ = fo-:

Vitlera theehaftaplill irqienut 201’W to 32HRC
to bueedae aprim=ypinicui,
eudlaeayl@lm3 alrIrt?s01Wre

Wha-eule ehaftiedeeigndto 2SHR2 b 35HIW
kusedae theprilmyp inion,
euchae~

3.4.3 Insu3atim materials. Insulating Iln+=xial.eSha31 be in
acmrdame with I&a “ nt 11 of mL+m-454 .

* 3.4.4 Plastics. Plaatics ehallke of_ampoeitim ardwr ~P
astoenablethe~ toconfmlrl toallmqdrmd= of thie
apectiication.

* 3.4.5 ImoIwnath ad Wttim ‘. ~~~fi
acmrdame with Re@mmmt 47 of Mm-5’m-454 . me~-~
crack or flowumlerthe~ture rarqereferano=l iq the .a@iale
general specification.

5
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=46 ~. D&eimikr m?tal.eslmllmtke& in
amtact WM&s’l&’lt r suitably ~ against

alactrolytio ~ ~foranyc abirlatimof
dkSW.arn@Zl.leti G esstbkd, amatxdal cmptihb witheadl&lallb3

= betxentilqll. Fvrc3aeeificaticn Fuwc6ee mtzi.lsamgmupaias
:

a

Wetemdic AlmiNlu
Alumilunl a3.lcye

Tin
aurosti

Kasistant
Staal

Z.im

w

Tin
Cbrrc5icm-

Iesistant
Steal

GrwD4

Cksparendi-allcw
Nidcelanfitialloye
asruuium

Gold
silver (C?moaic)
Moetcat3ndic ueta.la

. ~k?tkeen aueirker ofccm3grupardthaesme~wbansideradas bail’q similar.
alutberrfsrkerof

Onbctkethena
mrkerofcm agrmpaniaufarka ofany-gnxpakdlkecfna- as
~tiaissimiler-f orzilm%tin aniczdulium ael.kt@in QulF92d
# oorrcsicm-msistant etee.las~ in QuLIF62,3and4.

b. Allndxds mtlistedtitbatove qa@rJelnllke
Cnn9idatlz dasbairqdiae- notcmly toeacilcmerttltako to any
memterofanygrulp.

maakwagmupinga allnotbe cmstroaaswaim

A rdati.rgtm the corzoeion-raeistanm treatment of ~ ami
azselubliee. Careslnllkeexexckd in LleiIqalumiIlm alloyea@llSt each
other or agahiet Ciiffaringmaterials.

d. VitE2?erefeI==O ismdain -akovagmuping toa~
mrker ina ~smJuP—==f=== a@.ieStoUlemetalcmme
surface oftipa&eudl as zinc Iaeanszi nccastin g,zincelectrcplati,
Zimhotai pmzimMe pray.

If any cxrrmeim is antici@ed ketWendiffermt lEtal.ain
UmtaCt, %mmqmleazesimilar, theuetal.s shal.lte asseltbledin
stdamam2r thatthaenka.ller partiscathcdic ani~, tithe
lamerl=ttisucor mrrcdible.

f. ~ -id sladard or~mmbMard parts a
atta~ hardmre shall have tin or Ncleel-plat.efinish. ‘liESePar@ my
kemamted madx3ssiswithmt add.itionalpmkctionfmncmr=im.

3.4.7 Electmlvtic CorIKsion urote@x “on. Where it is unavoidable that
calbimtiol?s of dissimilar n&al.e ke in amtact, tha follating n&hcde or
Colnbimtiom of m?thcds shall & employd unless electci~ Cxmsi-tion
precludee their uee.

6
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a. Aua&rialaha31ba intqmed ketweenthemetakao azim
~ ~ltic ~ ~f====, alxhaseteel inamtactwivI
aluminlmlaku.1.dbe cadmium plated.

c. mrrceim inhibim dlallkea@ied totkfacesofeadlof
m3dkdmiMr m3C?12e;faraxaI!@a, n.icke2*3EltedhmaSecraWe hlcQltact
Withalumimm abacoatedwim Zincdmxmitepask.

* d. -contact areazd-o ftbdieeimilar lm?&&3aba3.lke
aatedwiiha ncqaniccoating h aoxndmm Wiul Mm-sm-3250(MI); for
e=nwle, aluminnn ard sbe.1 eurfaces in ~ahulldkepeinted.

I e. ‘Ihem@rm3ka of 3.4.58 shall qply.

f. mealramt ofaatation reaMngtha di.zzimilarccmtactareaz
shall be restricted; far exanple, a&e2 b31t=5in Ccmtdct Witi ammdmln
drmldhava allcxmbctmrfacee eealedwith zincrimmate @m= or witha
-l Or equival- film.

g. AnY-%===of~mti& aredesignedtm

1

alleviate electrolytic Corrceim ahdlheubjecttm tha~~loftha

~ *VW.

* 3.4.8 mmdnlml. Allpark =madaofahlmirmaaluminure w-
beancdixd in ~ with ML-A-8625.

3.4.9 ,Restrictednriteri.a3.s.Flammable or GX@C6iV8 matiial,
lWrlaeim or Ima91=im allOY=, mtiM Wilid’lcanprcduce tica
auffccating flnres(ZZe 3.4.1), COttxal,MrHl, Cellul- Iliti*,

~~~ ~ (~~) # W=l lea-t -t -C
Cm3bara, hair or WQ21 felt=, plaetic me-idle

enployixJ papr, mtton, limn or wcden flcurs as a filler, ue-isle
cuwozed of @anolic, _ CR mercuric c=wcmie Zha3.llxrtteueed.

*Ma122rials zhallrnYt CmlWStion when lxlrnea.

3.4.10 Fumua-resiSt.ant ard m “3.sbxe-resistant mterials. Matiiak
which arenotnutrients for fungi amlwhich aremi=ture reziatant shallbs
uzed.

3.4.11 Cbll-r rims. Collectcm riw=., - ~ ,Zha3.lkeof
gold alloy material.

3.4.12 Ball kl?arims 8allkearingz of theradialthnlst typeshal.1
conform to MIL-8-81793 , t&a=e ABEZ2-5Por ketter. lkuble zhieldirg
Zha3.1L-eemployed mm Zpace pmnitxs. I?alls,rac=s, mtair=s ard shields
shall be lmde of mrrcsion-rezistant zteel d shall.be in acmrdmce with
MU-E-81793 .

7
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* 3.5.3 Dink?r?sions.All di.ma%ims d tokraxes of thie apdficaticm
ard the qplicable gemral ~ification ehall ke in aoxm3ame with the
latest issue of AWSI Y-14.5X4.

3.6 lkn.f~.

3.6.1 Visual and ‘Ca~!m- - ~ -1
met the a@icable “~ q=i.fied for ma-ia.le.: design,
construction, physical dimensions, markirg ad ~P.

3.6.2 Shaft radial and e.rdplay. With a nw=haru“=1 load on the rotor
shaft as ~ifie5 in the a~licable qxdfication sheet, the servo—

8
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●

I
3.6.3 9@trm’m2t. tirequimdbytheiqq~

SF=i’fi.cat.icn,tlleahaft~ahall not exceedtMPecif?%%mf~
eppl.icabk epecificaticsl-.

3.6.4 ~. tihann3q@rd bytheapp3kaMe%-=ep==if-ti, --e=of ~of-rrhrehallkem
greater thanmtepecified inma@kable epedficetim e&et.

3.6.5 ~.

3.6.6 ---
pointee@ci.fied illme

amlicetJee=tiM.cet.ial. ‘me ~ehelldkplayno
imaldmlorof~ =cim=a*

leakage Cmnxllt exceed lmm.iallpmpeak. !qeleakage -3.imit Shel.l
Imt.ircl@ethe current drawn iJy#e&3tqulgHlt
T ““b31yaf& nEetilq tie “~, - ~-kall -
151einalilatio nresistancerqmment .

3.6.7 ~$g@?3qa ‘maimulation reektelxeaballbe
tested atthex,volt,?q eamcifiid amibetwm the egmcati.cn pointe
Ck2&gnaw for dlekctr ic wi~ Vollxje +ied in the ?@i.Cable
genera3.qecification. ~tion resi.stame aha3.1ke atleast50uegdnns
at -55°C or at the sbdard =cord.ition emlatleast10 meychmsatttke
high embimt temperature sfm2cifiedin the explicable general -ication.

3.6.8 ~ ‘meWrren tdmmbyeadlwi.mliq desigrntdin-
a@icable =“ specification shall te within the limiti specified in
the applicable ~ification sheet.

3.6.9 ~. ‘I?v2x ~ tyeach~desigmted in the
applicable general specification shall ke within the limits ~ied in
the applicable ~ication eheet.

3.6.10 ~. ~ ~ of each wixiirg designab2sl in the
a@.icable gmeml ~ificatien shall k within the limits qecified
therein.

3.6.11 l’enuxmt3.Rerice. lhe~turerieeofti~t
shall not exceed the value -if ied in the a@icable epecificat.@n sheet.

9
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Uses 31B.

3.6.14 ~-.

* 3.6.14.1 Mb2QE@s- - * ~ ~shelleonntotk

= eFec.ifisd intl—leeFwcabh 9===- SPeci.ficatim. Un3.es3
&lemiee il-lths q@caM.agenfm2 Spci.ficai.cn,eadl wire lead

-becqxble,cmc ecmly,ofti~
in~-~~

a@.lk3f===of==~
sizeo5, 0roftmpanxiefclr Servoamlpmenti

in fmnashoaamlklrgar. Bothc=dKtor stramls alrlinsulatim eha3.1
keeubjected lmthefome. Wireleade alxqlke-eoes ~1=
trensmit mstreinb tl’xeint=mal~ mnm&xme . mMmilrJ tha
test, eacilwire le=miEa’n3.lnot=Ee.mti fmn Ulelxu!3in9 norekWeWLder=
of ksu.latial or 0m3Wxmr ~dalcege. ‘lkstina=mdame with

●

☛

I

4.9.14.1.

3.6.14.2 ~Q2miI@2. -~tYPe~-
wiliMmd, onoecmly, a~_ of4.5pmd-~ora~
Pxesetida_r force Whi.dlSba33.be mehtdnd forapericdof5ti10

SVldeme ofmm=mentadamege toiiM3tcZmk310r
smound@ Ilsltiiels. Test in acmr&me with 4.9.14.2.

3.6.14.3 SOlderQ. tem.i=k Eacilsolder-pin tylxstxminalehsll
Withskmf, cmlycme, &zxiua12&Kllllti fmcewhicil d’lallb=-
taineifor a~icdof5to10~ evilkKeofm3Jeumtor

amket=mil=l=~”dti-m. ‘Ikstinaamdame with
. . . .

3.7 ~ 1.

3.7.1 Viixation. ~offmmsize 23srdsuIa3.1er sball
Withstzmi harlmm “c vitiations of 0.06 inch dmble e@.ibMe (mximm total
exausion) m 1.5g(pK), whi~ is 1-, mm~~eoflo
to 2000 Hz in ecll of three Immlally pcqHxlialler planes, one of Whidl
shell bethat of the ~’sshaft exisfar apericd of fcur ha.us
in each plane. ThevihratiOn cycle oflOHztO 2000 Hz, ardretumto
lore,ahalltetrav=m=din 20 “~- ~w--f~
size 23 shall withstard harmm “c vitmtifms at frequemies up to 500 Hz at
an aaderation of lclg(pX). Unless otkmisa
9— 1 sF92cificaticm,

specified in the applicable
while in thie envi.rmmmt, the ~mt -11

10
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I

I

tiu=tami a &A.x=3 dkmEZr _ Of 8.27 m (~~Y w~~
I b an altitmie of 100,000 feet) after ebbilization at a high ambiti

=mure ~ ae epecified in the ~licable general ~i-
Wh.ilestill in thie qecified ~,-~

shall nQtthereq&mms of the agpli-le general specifi=ticm.

3.7.4 ~. unless othemka ~ified in the qplicable

I gen3-al ~ification, the sewr=qmr=nt shall k energized ard either
eledxically or mechanically loxied, or both, ami either driven or non-
driven as ~ified in the applicable general spdfication, ard shall
~tQ or k qe.ratd urder the applicable cmditions epecifial in 4.10.4.

11
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3.7.6 ~i=!!=. - eervcuaqment dnu Opazata, m- Wh.i3.e
in Stolage, Witheterd 10 ccrkhme 24+xurl@hhWi.diW ard~tu.re

* CmMllati.m qclea. After cxmpletim of - final 24-lmIr ===Y-#the
~---~
genaml sp2c.ificatim.

.eesP=ifMhmwPtik

3.7.7 ,?ukiiblenoiee.

~ epd.ftitim, ~

wbenrqlired kywaxMA31a
mk genamtxd illtk? rf?y

zarqeof 20 Hzti9,600 Hz, ~intle?snsof ecoalemtimdBakwea
refererwl!axelcratim of 0.001 cm/aecod2 (9.82 X 10~), ehe.1.lmt ~
the limiting mlue m valuee specified in W qplicable apecificatim
eket.

3.7.8 Explcsion reeistame whenrequke dbytheemlicable~
~i=tim,~~m~ ~~~of~
exploei~ mlxtuxe with air Withmt causing an exploeim.

3.7.9 Salt atmsrhem When re@redby _qpIicable_
eP&ic&ti:cmo=Ix=n= - ~~ a~ aabmitd with

Cncm@etimofil x3=.lta~ &Let, tkxe
ehal.lbe lwvisual&ideme of corrc6ive lnildup anywham within the
Servccxqxnnmt nor evidence of deetmdive deterioratim.

3.7.10 I~pBK?@yg . ~~,=a~j
b i~ied by marlcirqcmfonuiq to Figure 2 ard _SlW130. Markiqs
shall be applied by acid or electric ~, .k?iy marldrqinkm

wm3m*, timlkreadm thetarmrd Imeepdive of the
method used, themrkiIKJshal.lke qplied “~Y tin- ~
hcueirq; i.e., theuseof asepara’ce nm@.atia-_ti_ti~ie
notpemitted. Themrkilqs eballbe eusilastowit.hs=d anltor=ai.n
lqible follu.ringthe “ *al req @ epecifid herein.

3.8 WorkmnshiD. ‘me~,. including all parts ani
a~i.s, shall W manufactured ad firushd in a thoroughly workmanlike
manner. %rtimlar attention shall te paid to neatness aml tkmqhms of
SOlddng, wiring, nnrking and plating. All din==i= ~ ~1~ ~
specified shall k consistent witi kest ergimeriqj amventione. where
dimensions and tnlerames affect intmdxq eabili@, operation or perfOr-
n=xe Of tie ==’w=w=t, tJEY -11 ~ held or lfi~ a~&lY.

12
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MIL+3-81.963B

AllneterialsEln32beaouna,of Uniform quality anacoxkaiticm, eml free
< franaaam, aaclre, alxiomerwe kh.icilmay

ef==’E@,
advemaly affect tM

mmmnca,awearoftha p3rt. AnynElk?ial hame?=i, fiki, or
brsated inanyot21ar n!annertoancaa3 wacts~ahall keeubjectto
~- rajactim.

4. ~ ASmmNCE PruwxSICWS

4.1.2 ~ “on facilities. ‘I&staqu.@mt @
inq=cticm facdlitiee ehall be of efficient accumcy topezlnit adequate

-k mm m~ apprcpriati to the tol~ specifiad for
~ ~ and tha a@icable specification sheet.

4.1.3 Alternate test nelmxk. WIHlrequird trftheccxltmctiq
activity, ~ified al%te - n&2kods ulaybep3rfmnacl un5er the
fOllcwil’qauditions:

Iln3aomracy=hallte ~tad by analysis ad
aMlrati:.

b. meaccuracy sW1.lbeckmmtra M by subjectirq at last
5pelxd50f theuni-mdar test tokothof theatove lmt.hds with
aescciatd=datasuixni= inareFort(see 6.3).

4.2 ~ &tiOIIS.

4.2.1 ~ test omditions. Lh’iles.sdhewise specifi.d here.in,
all ~ ad teste shall & in ao.mrdanc= with the general

r-wti section of FUH31D-202.

13
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I

a. Star&d test mltage, frqumcy, waveform d harlmlic
Ccmtent.

b. Rlase relationship of the test voltage% Whare aRnx2priate.

c. special test q@luent.

4.3
. .

Unlees otkmise epcified herein ar tithe
applicable ~ qxdficaticm, each test shall be amhxk=3 with W
-~ma etanaaM test fixbJre. (See Fi~30r4ae
~.

4.4 Elec&ical teet load mrdition. unless spE%AfieclhEreinmin the
a@icable general specification, the ~ wtest shall not
be elec&iml.ly leaded .

14
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● !.

@al.ificatim inmedmn. QuaMficatim inspction ehd.1 be
pd%inacwmmoe witi the applicable gmarel ~ication at a
l.abomq~bywequaMyiq activity.

4.6.1 Qualification aanmle. A aauple eha.H consist of six
Servmqxlnenl ofthaeamtypa fawhich ?qfmmltirqueted. me
sample or ea.@ae euhnittad for qua3iXicaticm approval eha31 be
mpm5enmtive ofnorlra2~. @lr~etIa2.2be
aakctedfor-qualificationag pmval saqlearr llsmeballbebal din
==== --= direded byulaguaMf@q activity.

4.6.2 @al..ificationinace&I.On Kax’cim. ‘Iher.an@e aha211xeeubjected
totllemti examinati0n6 in’I’ableI@theeaI@e ranukershom for
irrlividualunits within the aanple. Qua2ifitati0n ~on eha.11also
illc21xiearlyother te6t=pa=Ul&Uti tlletqpe~andahallt=
pxfOrllrxiinlileeeqWlce lieteilundartha @edification end C?JaUty
Conforn!ame ~ Table es qx=ifid in the e@icable gen3rel
~ification.

4.6.3 ~ of czudlification armrcwa1 test results.

4.6.3.1 Qmlification seamle failure. A=vc=P==~~
regazdd asha~faileda particular testei~ifcahetrqiu c @ysiml
damage cKxaIm OrifulepGrforaonce of-~~-fi-
limits specified in the applicable general specification. ‘Me failure of
anyom~ of the quiilificationapproval sample shallke
sufficimt cause for withholding qualification.

4.6.3.2 Cualifimtion seamle isolalxd failure. If it is &term&d by
the gualifyiq activity that a catastr@u .C failure is amsidemd to k
truly iaolated inrk?ture,om substiblterlnew~ llkayke

e= = - Sanple. Thi..ssutstitutedunitmst pa= a31tes&tcI
the @nt of original failure as well as succeediq tesgs required by the
applicable general ~ification. A secord failure shall be cause for
rejection of the .sanple.

15
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4.6.3.3 ~. ~ ‘ ~teststowhictl

~-=kk== -w ---~ -
~ofk2ikelytokemMR&red ineervim. ~ore, Ulxier

eb- kpectim, eumemlldagmdatione Ofperfamame UEy Oaalr
*wmklke uIIMklYtoerieeill ecmfimalKi kcu3.dnotin@r U-le

Ormnceof idleeqmp=lt MkWable minor degmdatime following
titeste areesekifiedinti a@icaMagemz.m2

----

4.6.3.4 Maim f “
tk~ of
Specificati, M qmMfyMg
reject -quali.fi.cat.im egplicaticn orrequine -aul=titut.icnof two
edd=llal==wa=ke fi==~~--~

. Tilelx~ahall keeutInitted toe31q@.cable
tests primmawi including the fa.ikdkx(s). DrE!ofthe two units
aha22thenkese2edEd lmurdergo tha-rendnirg 123e&inpt ioftmeunit
whit.hd.gimllyfaikd. l%dlure ofa~unit(frunei~ 12na
CDM.nalfmormmw Iw?rve Unite) ahall, i.mall Cases, because
for fomal rejection of ~ quali.ficaticnaanple.

4.6.3.5 w~gy aclalKTeeeks
amroval atanycmeti for-m mretyp2e”0f~ Ltiti0f
~ofthesamefrarce size, hemaya@y forqualificati.on
-Cmmkaei.eofg?xw Sukiseion eukrjecttoqpxwal ty the
qual@mgactitity. All fouruni* ofeachtype ahall kesubjtib the
fullmnge ofqua3iwconfomanca teste. ‘nle@ps ehallulentegrcuped
inthelnannar qecifieainme~” ~m~i-ti~aw
teetsal@eo ffcurunitsehallte eelectlx ifruueacilgmlp. mieteet
Samleshall beellbiected to the rem.him qual.ificatitmamroval tests
(i.&. ,cmesanpl e&fmruniesha.11 betiytested as&&eent@ each

9=W) . Failuce ofatest sa@.eaIn22ke caueefor withhold.@ approml

I
of the grmp which it rqmemte. Sa@.eaulx5titutions ha3.lnoth3

m-.

4.6.4 D“~ition of ouaI.ification=mle. ~ -~
toquali.fication insp@%na hall mttedeliwmi m any contract or
Onier.

4.6.5 F.muaMfication. In order to retain qualificat.km ~,
CILdifiCdtim iI=I=tiOn_te F=f~ evIq24uKmths orasdkected
by the qualify- activity.

4.7 First article eamle ‘ln%ection. When firet article impection ie
required by the prccurirg activity, sanple ~ *11 ~
subjeckd to the provision gavemiq qualification ~on of 4.6,
4.6.1, 4.6.2 ard 4.6.4.

4.7.1 Fti article eam le failure. Failure of + ~t ~
anytest slldllke cause for refusal to grant first article sample approval.
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‘meexamilntion adteste-&.&I Ww -~ inqxctikereo.la+fiedeeti specified
in’&ble Itimyot&rteste pculiartot&pmbcdar~
whi~ere 3ietedin the QuaLi.ficeticmaml@xi3.ity (3mfomame ~-
Table of the aFPlicab3e gmerd apec.ificetion.

4.8.3 Quel”tv mnfcmnance 5at@Qle failure In CZleeof failure, the
entire lot & be rejectxfl. TlleaU@.ier& llwiWmwtile3.ot, cO?xe&

1

the deficiemsies or .ecreenat the defective uni- by retest, ae e@icable
alxireeuhnl“t for impecticm.

I 4.9 Test Tethodeem examinatks .

4.9.1 v~qg “Cal “ ti -~-k
M b VFAfy that the materia3sr desi&, 0x6tmda on, physical

dimnsione, markirqr eni hiperein ~ with the e@icable
rqukmm& of 3.1, 3.4 thrcaqh 3.4.16, 3.5.1, 3.5.3, 3.7.10 ti 3.8.

I 4.9.2 -ZadidltitiD lay.

4.9.2.1 ~~D yla. -~~~~
rigidly with the shaft h0rizmG3.1. Adialgauge sha2.lbee@iedti the
ehaftas clceeti the bear~face aspceeible. Alcadof the value
specified in the a@.keble specification sheet shall be applied
FeqHKlicular timsheft within o.25i.lxilofmeaofuKL?ehaft, arxlin
akrizonte.l plane, firstin one~ .onalll i3nxlintheqpcZ3ite
direction. ‘me diffErelx2ektween thetmdial gauge readiqs shell he
takmesifle shaft mdial play. ‘meShaf tradialplayehallti exc!eedtile
allcwable shaft radial play spcified in a~ with 3.6.2.

4.9.2.2 Shaft ~ Ph/. -=J==—&——~—n= rigidly
with the shaft horizontal. Adialgauye shall baa@iedto theerd of the
shaft. A lead of the value specified in the a@.icable q=ification eheet
sha3.1te a@ie$iaxiallytothe Shaft, first inmedirectl “Onal’rithenin
the cgpxiti directs“on. ‘me diff~ ktwe2nthe twodial gauge readiqs
Shall ketaken aetheshafterd play. ‘meshaft erdplayshallnot~
the allmable shaft erd play spesifiesiin aoxrdaxe with 3.6.2.

* 4.9.3 shaft rlmcnlt. ~ S=WX=PO~ h~- al ~ ri9i~Y
muntei. A dial gauye shall be a@ied to the shaft within 0.L25 ird of
the bearing face ad the shaft rotated. lhe differmce between the cxt.r-
irdicator readings shall k the shaft runcut ard shqll meet the
requirements of 3.6.3.

17
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4.9.4 ROtlxmclnertofm !llle=~of~ehall be
IHKalmi byctleof thafol.lowiq X&lcxle ?Urlaha31ti~tl=valM
~iti in the e@i.czMe qec.i.fi.cati.cmahaat.

4.9.4.1 b tmrsia-ml cscillaticm . ‘IWrutor of-
~atla.l lbafixedtoen adaptQr of the20uest FC6aiMa inertia
(Wili&aba’l bmeealmllx cakUMx@ aIx2the ed@3Jrelxl KUt13ratnl. lte
mapeded franaab2al wkeat2east lo feet~, ao~tiaxisof the
mtoroo~vitil tbat of the alqemim wire. ‘me auaaed IIBsaabell
~~-~~~ exharmm titi.cmutlid luayrausa it
tclaway. ‘Ihe@@o&mbx ~yabauba twis&dao tlmtosci31atim
Ccclm3ebxlt mealdsofmepemim. !Ihapericd ~,ofmeccdlHIM
41a3.lb~. Withthesalm pmcedme andadaptnrk ed.ngus?xlr m
~,tb,ofa~of-~- then b3&temimd. me
IIunentofinertia of therotmmy tlx?rlke.~ frlm * expessim:

..= F(Jb + J.) X M’ - Jad7

lummtofinartiaofrotorin~ 2

Calciilaa ymxmt of inertia“ Ofadaptmingmlm

~ic#of_c6cilla tim of rotor plus adaptor,

* of.~. timoftcdy oflmownimrtl.a “ plus

~t~====

4.9.4.2 Mamnt of inartie bv tii.filarsusoenslca merotor of the
~shallbapl.acedin aplate(c~ &orql.i3a-
triangle) ssthattha exisof-ticm oftha~is p2rpmiiaiLarto the
plate andin#a-cta?nb2rof ma plate. ma Waiglltof tha plate shall
~ ~~Y m to :awei;i ;~- ~. mreethreads of equal
langthskl.l beccumaxi munt.mg surface and the plate
shal.lbeattachedt othethreada. &tMeads shall teqlMkbnt alxi
Fem3.1el toulaaxiaof-tion. me “d.Manoe betwemthemmtiIlg
surface axiithe plate Qxd.lkegreak thantwioe tharadiusfruntha axis
Ofrotation tothethn?ads (see Figure 5). meplawsball bepm&2ted
f?mnaircumcmtsard~ vibrations, rc&ted ard tha t.imapried
~astheplate oscillates thmqhasml.l arqlealxmt the axisof
-tion with ml withcut using tha fol.bhrg formla:

WI.%2 + W& (tz - t~q
——

1= 4L 4L

18

Downloaded from http://www.everyspec.com



where:

I=

w=

%“

t=

%“

L=

r=
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mtcirnnrent ofimrti.ail’lc$l 2

VM-hq

-dPlateh-

p~130f0ac.iUetimH’1e P3ilta withl_OtOr -

tilmperi.od ofc6ciuatial ofp2ate witlYxltl_c&R -
irl~

c7$blU3tana3tha P3atetHl!enwntin3 surface-

l-d.uefrcml-axiaofrotaticmto thetiKwx19-

.!
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current. Fbllcwirq tM.etest, meinsu3ilticm resi.stanm taetdxd..lbe
~oKnEd in ~ with 4.9.7.

4.9.10.1 GeIEZ?& nlpdame IOetmds of ~ ~
heremxk areagplkable within qecifkrl l.inkatitmetoelltype9 of

~- ~, keraueaoftlxehigh?~ya~ with
UE?tlK& deeccikd hammier, mamRmm& lelatkEzrsdV2e ucirati~,
resolvere, transolvere, d Mnaar SesolveKa ram than Sem5mme, vkra
in genEm.1, lese sc@isti&3ted ~ are acce@zMe.

4.9.10.1.1
Circalitdiegmnlof

m
‘?~?ka&~&!&

~ for Calcdatirq iax?aervoumgnmalt @@ancee. ‘l& fo310wing
pmctical pints Shea.lMbe IKJted:

a. ‘Ihesueencmnecb “Cs’leonmkidgeekmntxs StKuldba
?aas.~in Figure 8so ihat thecapac.itxinoe~tngrcucd
aredrawndlrectl yfrautha eupplyandareratpmliw toslnllltule
el%rente.

b. %usaof atile Screen ttansformrkesenthl illcmler
to -“ “ tithe eff&ofetxay c?qxlcitanceanithegrcUxKi lealqaptil
-the~slqply~txxor tYZlrlsfoKn13rtithe q0UrKitmninal of
thanullde&ctxx.

c. ‘me resistance ofarmmshmld kekeptae emallas~ible
inordertominimize~ mriation erro?ls.

Magnetic C!cNpling tetwem the pxer el@y”~f0nrn3r d the
null cie&& tlarKs.fOrKr(s)my cause ?&itional errors. % ~ supply
b’ar!sfonu?.rshtid te so pitioned that, with the bridge in its balaxxd
axxl.ition,rotation alxwt its axis c.auseeno significant alteration of null
indication.

20
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1.s. e. Careful attentim abou3dba paidtoa(xmicy insattingupti
U31tage ani ffxqumy of t& supply.

f. Ifasyr&m, resolver, ortransolver is&&st, it&xu3.d
pE!fembly beaetbzero within *31uim&3 Of arc.

mialrethcd hasthaacmn@es thattha matarlc6sesdorIYtkivsto:”erlkanintoaaxamtti—mcq=mt Clm—=lt isnotalimitiq
factor, silme the Calrmnt divider ~bedasignedbbeof VI.ow
resistance so tit ~ dissimtion is amll. A sui-le value for the
first tap(di-byma)is O.5 clnn,asaMmin Ficyx?rsIO.

b. ‘I’rarsf~Tl ahcaMbadesigmrl sothatthe maxinmnpceeible
load does not significantly affect i2keVUltaga mtio bstwen tbatq15, and
inw,tita ppirgpoints ehculdhs chcaentogivslioxJe deflectionson
the Volbnater alxl-ttmeter.

4.9.10.1.3
. .

Figure 11 ahcus the tit
~-- ~iabe squatiom f: ekailating aemmrqmH’lt
inpdame using thekxemrblilldmtl “cm llridga. !Tllebridge consists of
the@alom (windin3~test) *ree~ ~,~amiI& ‘IileValuaof
~shallb esmllc$anpmat otiunkrnwn. -~~-~
cauaesa voltagadropacmss ~. ~isinthe CimUittocmp2mate for
tbe-l&gedmpa~~. Thssattirgof@~ (L) balame
Umtrol causes tha Liso3ation amplifier toc3?eete acurrmt, in@ase
Withthe gellemti, tiflcw intlleetardmd _iti (C). me ~~
(R) baknoe control, along with w ~ Volbge divider a.rxithe kolation
anplifi-, cause a Current to flcwinthes tardad resistor (G), -t is
~ti M -$ ~y tn the generator mltage. ‘liIsctmlIJiM-
tionofthe Lcmmmt cmmmtis adjustd tocrete amllon’che
detectclr. ‘me resistance ard ir1311ctalxx2canthen te-dd.ixectlyfrcun the
dials onthelalancec ontrolti usedticalculati theiqxdaxe assllmll
in Figure 11.
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I
I where:

~=-. Mameoftha designatdwiniing atthefirnl s&bilir.ed

~-

~= .~ofthe-ignatedwini.iq atthaa&rtirq

~-

tc=~~-

234.5 = 1/0.00427 (0.00427 ie tk temperature coefficient of
resistame of 100 gercent ~viw = - IRtematicun3
Alnmkl~stal&rd- ~ at O“C).

4.9.32 variation of Imlsh contact resistanm lllele~
Sha3.1te emrgizdfrmasmrce ofcmstaltmrr&t
10 ~ arrltha tmlshcxmtact resistance variation tetween
mllti ringe d hrushee aaexhibital bfadarqeinvol~ ~
eacheet ofmbrwirdilqtc “ sllallte~. lllerotorehallb
bmndaton erpnardaftertha thixrirewlution, tha~ Mbe
~ormcl thrcqh a ccaupleb2revolution. The variatim of - -~
resistance shall teinamndance with 3.6.32. For qualification apprmal,
the variation of krruehContact resistance shall k deternrhd tyulelnethcd
descritxxlin 4.9.3.2.1.

4.9.32.1 Metilo5of ~ for variation of brush cnntact
resistance Figure 13 ie a b3eiC iJCidgecircuit. EXanple ehown ie for

~h utters, -ivere, & cnntil transfornere. R% resistor is
adjustd to a~roxirately twice the value of the K rotor resistance. ~

22
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resistor istitio.5c?nnsel15 Willbew foreattirq the2iinib30n the
~. R2ti R3reS~EUe&t0 kalanceti Luic@e. Auaximm
oflo InAwlrugh w3rdmrwirdirg is~ unless * a@iCable
%ed-f~-~kati~ wil.m. BalanC@thebriC@
iS~2iEhf3i l&lE3i11.JR’2E@R.3 ~ with a suitable enplification
facbZcset al* Dca@i.fiereM tMo4rlter ealaoc me&r. ‘xiM
SerA9ititityof kotll~ is imreaed eewbridgeiekeixq
balamdin -topmdnceagccd ml.1. Ifemeeaim dri12t@oumra,
throtorcumellt SlnmMbe na5w3iuntil astea2y zuUisadrb3vd. ‘2?3e
Serr3itivityof tb ~ ardan@ileram rwsetatalevd Iimt will
givaagadreferema altktapak d—le$ltheredatam of R4iE&Cmesed
andhm3eeed fnmtbeo.50hm aetting (0.otc$l.o). Aftert&rsf~
luaxkelx+wakeen~ cn(l’lea,therotQristUrmd bfthecrlerpll
lmb3rwiti th3mczmier cbartfeef2 *st5nlrlpereaMxL

4.9.3.3 Ele&mmamM Wlxmrq@xefl ky-a@icabla
srla31be ~foroxxhxtderxl

-&~~~~~~a~62-
~teetvoltege a’ltlxlseW&xlhga Spat.ifiedhtlx!

e@imblegellemlspacificatimalx5 Ul&rthe cxa15itims of electrical or
mxhedml loedalao apecd.fiedtllereh ‘nlaOmiU&ed elriradiated

~ -~ shall notelUxxd #e Iimitsaespscified in
. . .

4.9.14 ~ cads.

4.9.14.1 wire leads. ‘Iheforua aha31bee@.iedatthe extreneexxiof
thelead tiinadomward “~on-m~ism~~
itsshaftmrticaUy_inme of~~~~
eUeK@gftml 121e&w5c elxiofule~, orwh.ilethe~
Cxqmellliallelrlwithi tsshafthoriz?ltal inthecaseofse?b
having leadaenleqiq franthe hollsillglxM@ery. Inthelatter case, the
servc~”. ellellbe eotleldttlat tllelaad exitieon the U1’Klersida.
h~l-#~~ ah313.lilarlketunledthrc@an
angle of90degrees eothattha shaft axieishoriwrrtel .Whileinthie
pmitim,t hehmshqa hallbe mtat40ma ineachdimctim
a cmn@!mlo&wisa alxxtth eehaftaxi etlxuqhanargle oi360dqrees.
m s“~le&ti~ Slls.lltharlketllme limmllgllan
aqleof90&greesso#a tt heshaft isdcally-. while~thie
pition, thelxmsirgekil. lketumedcucein~ dlrsction, Clockwlse a
cmmtemlcckwise Sbaltthesxieof ammymce of theleade (that is, ti
over erd), thruqhanceqleof 360degreee. me Uethcd of qlying force
Shall helldlmatthelamis lxlmaby kothmmndU&m— stmn5.s srd
tha ~tion. Wirelead ~shalltei.n acumimce with 3.6.14.1
(ace Figure 14).

● 4.9.14.2 Screw-thread ~ “ k. ad Screw-tlmsad te?miml shall k
testedbyuwne of a %pumi spring scale or dad wight agplyi.ngforce
im.rardtmarclthe hcus~arrimtwalsi fnanthehcueing. E3$xlterm.na“1
shall thenkesubj~ to atorque of4.51b-inlrynxams of a device such
asatorque wrexhartcque wati, which apliesonlytorque amlmt
force. The torque shall be a@ie3 clockwise alxxt the centerline of the
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teminalasesmb2y. ‘131eepecifiedloeaabellbe~ gedually at a
zzltenot~excedme~per SeQx’d. ~temiml@mll@l

~ with 3.6.14.3.

4.10 pm” .

4.10.1 !MZ3MS3. Semoo~) sIla31beteetA illecmmmcewitb
KfL-mD-202 , Metld 204. ~
tes&iinacccdmewiti~

~_sti23~h
of_OmditiA,aIri~

rx41pm311size&ndmd $a.llbetest dimcodmm With*

m’ . Rex@mlt thetest, tbe=
Sha31be rigi.dlynuunted mateatfixhre,utilizirq ~
sorfacee, ahallkemaqized Edits* mdmdcdly lcadedandfreeti
rvtate es epecified in - q@icable gemxal ~icatim. Bervv-
cmpmmta ahallhaveenalmimm d.ieccmfcmnirq tiFiq.mel~Y
nramted cmttleahaft uti2izilKl~~. After ccnplaticnofillie
test,w~--- .“ of 3.7.1.

4.10.3 Altitie.

4.10.3.1 Altitiez lm temperature. w ~iz~ ~~
zhall be pla- in a test ctmnter, the internal ambient teqxzrature of

24
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1● ?,

4.10.4 B@Qax22. ~ ~
Sptdfhtim, the

“ aPacifie3in @aeFP3kable~
~sllallbeemqized .andIe.it heraedrically

ormdmicdly loadetior~zuri either drivmor rm-ciriwsm eeqxdfied
inti~licable gmaralapcificaticm ardehel. l~tiorbeqerati
umlerti explicable ccxditimzhown in Table II. CnacQletim of the
emfuame test the ~ehall be subjected toaniaha.l.l neet the

~ Specified in 3.7.4.

4.10.5 Ambient teme.ra+xre.

4.10.5.1 tiient lcw tewcerature. ‘me Unmar@d t
ehallbe placed inateetdmker and nm.mted onatestfixtxre. ‘IM

~~etlx&sl-& be lmered to ti mintahd at -62° ~20C. The
~ to attain the stabilizd ~tirq

~- cczdtion of 4.2.2.1 while in thie ~
dmnter ~tme shall then te raiaed to ard mrdxrAled”at55~”C for
a ~ial of one W. Attheemlo fthispericdaml wh.ileinthie

* , unlezz zgecifi03 otkmiza in the applicable specification, the
unit ahal.1ke energized in ammimce with 4.2.3 curlallowed b attain the
stabilizd qemtirq tqxmti cmxi.itionof 4.2.2.2. The ~
zha3.lmUleetthe~” apedfi6xi in 3.7.5.1.
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4.10.7 ise. Str Wllellspecifie dinule
applicable apd.f&%m -, W ~ aha3.2be lnqntedhcxlltle
misetest f~ahcunin FigUDe fi,mk?se~tii~~
applicable ~ ~icaticn, by ~ of W qpzqlriate ataI&rd

~-. A~ ted~ehallkefitkxl ti t.&
nmmt&lJ pla* auccesaivaly inaeA of the Fc5iticm9_ in Figure 16.
meaurfacee of theaccalarmeter aniiteat&dmant area ahall be coated

-y Witi a Suitable grease. T!3a~ahall reattached titi
mamt.uq plate with a 1O-32UNF+A - or tilt whose threads ahallke
coated witiasu.itable grease eq3gedat 3.east0.25ti deep inthetappd
hole in W plate. ‘Ilkatmque usaflin tiM3mathcdof atbching the
~btlkeplatashall beaeraumwddby~
uarlllf~. ma fixlara, CnIplate with eervoQurpcmenl, shall be
sqxm%xl esahcwni.n Figure 16in~ amanner thatthesbaft-alri
tilatcp edgeoftha numtingplata eretnrizontal towi#in5 degrees.

w&lltl&~ ~, ~ ~ ambient mise level for
methlxlcctavealxi narrwtanis e.hall te atleast14dBklcw

iileqec.i%ml xinmlmieeliluit fariile~ inthatlxmior
at that ftquamy. ‘J&se wimliqa deeignati in the a@.icable general
slxasificatiatilel’lh~ ae q2ecified therein. d-
Vibratic?llevel of the ~~k~h~tihe ~

for —~-. ~-~ specified, the ma-tt&3 octave
aminarrwbana~shall. keamluctd inthataxia of the
~f’=~~- UaxiIwm hmndbrd vibraticm level iaremrded.
me~noieeg mer-atdi nthefrequmq =W@ Of 20 HZ to 9,6oo
llz, ~intiofacceleration dBakoveamferenm aderation of
0.001 an/eecond2 (9.8 x lo-sg) shell not exc!ed the limiting value er
values specified in the a@icable qecificatien sheet. Bmadtad
~ ~~r ~ in term of accelemtion dB, shall be
~w~ ofacaMra td ~ m Vibretien-lewl Ireter
ma, includirq Cablea eni accessmies, have a ~~-~
wiulillk2dBomrthefrqlenq rarqe of 20 Hz te 9,600 Hz.. The equi~
Usei shall ~ a lcw respnse to magnetic, el~ical d acmetic
fields. No corre5a“en for etmnems respmse shall bepemit’cdin
deteminkq t.he~m~l=lofa~. ~
reepmse ofuleequipmltti draeous fielde shall be at last 14 dB
kelcw the mxilnm noise limits qecified for the ~ in the
applicable ~ification sheet. One-third cctave ~ .strUctureborne roise
shall k mamred with the - equipnmt that is usa3 for the hrmdhard
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.?.

mise~hltwithtk titicslof~ &lli filters Comring
the~20Hz to8,0001iz. lhe filters shall ha- rejectim
cbmoterMzicskeycmlthelsmi~ atlmsteegadee~~ krf
Mm-SID-740(SH) el’dH-Bl.11 for ~ MM fi.ltare. - Cxxlpl.etx?

eyete%mq~~ axeaaariee, eha3.1hava arespomx2 lonmto
wi#.inf2dB ata22teni cer&re witi tlm=range. ‘Iha:~rateuad
forthetast aba22bmt Mee than 5eeLnxie
~mieesala.llh

pballd. MmaAxm2
nlaasmd viththeeamea@gmlmt eeisllsed

for* bmaiteMnoise~ )mtvith ~ixkiit icmofavhatim—
level ~edammcw-kd analyzer capable ofke@tumai
cmtfmmely rmofbe@awaPtthm@l ~fm3mdesfrcs1201iz
b 9,600 m. ‘xllaccspM23 eys&sn, hlc2udingtab2ee and~,ahall
hawaa Trespcrselarxmtotithint2 dBatall~i&qumks tithe
~. mescaming orehea@lyrateusef forti-mmt~
(ol&lalf xfilter&3Ulin Iiz2)2oo Hzweeccxld. ‘me~
eha31 met- ~ as SFecifid in 3.7.7.

4.10.9 Salt atms@wm3 . ~shallbe~ inacmrdmce
with MIE-202, Mettnxl101, Test &mliticm B, with a 5 percent -t
Soluticll. Tileeemu3mpmelll eha21beplaa intheteet chanter with i=
shaft horizontal d ~ inanenner thatpmvides l.ineomkct on
mlterial --**eff-of~~~~ ~mt~
ci.ruilationof the atuc@mn2
of thetest, tha~
3.7.9.

4.11 msnection of packaqirq Se@. packages @ “pcks shall be
selected - impectd in a& with MIMS-12134.
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‘e.
5. PACmGmG

5.1 padoxdMendm&inlq H Uxlfonn m FfILrS-u334 .
=B.9El&l ~ 3.eveic,%E%%Lified Otkrwke al m

. .

(lllissectial onb?ins infmnaticm ofa~ormqdanatory naturethat
maytek?lpful, b.rti5not nEu’datxlry.)

6.1 ~=. ~ cowered by this_sFg.ficat&m?&e
intedad forus43in miufaryeys&ms for fire CultCol, ,
---,a-~ a@iddme..

#

6.2 -ition ~. -i- dcQmmb3slollld-
tbe folkwi.ng:

a. Title,rnmbr, eni date of this qecifbtim

b. Title, mmbex, ad date of - applicable general
specification

c. Title, mater, d date of the sFPlicable specification sheet,
the Cm@2te IKlmclature,anlulelnilizz nlnnter

d. IssUeof tllemD15s to becitEla intisol.ic.itati.lm, alxlif
, thesp2cific issuaof illiiviaLla2dxmHltexefemIMx3i (see 2.1)

e. Whet&r first article ~ is reqdred (3.3)

f. IevelofpclQ@xg ardpacking, if - than Level c
(specified in 5.1)

6.3 Ctu?siderationof data mmimmnk. ‘me fo313wing dab
m@mmmts stnxldte cxmsidercxiwhenthis specificatimisa@i& ma
cmtmct. The e@..icable Data Item Descriptions (D3D’s) slnm.ldbe revk%ed
in conjunction with the spcific aqu.isition to ensure that only essmtim
da~.~ ~/~ ~ tit ~ D~’s are ~~ to ~1~ *
~ of the specific acquisition. lb ensure ~ Omtractllal
application of the dati mqkmmts ,aCbntract Data Requ” ~~[~
Porm1423) IIustte Pre@redtiob’min thedata, _whers DDD FAR
saqplemnt 27.475-1 exempts the re@mmnt for a U3 I%mn 1423.

Fefererce stqcJfs5td
Paraarad’1 DID Number DID Title l’!ailorirq

4.1.3 DI–5247 T2st Reprts Use contractor
format
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6.4 First article ~ “on. when first article “~on k
requima, information “ “ tithe prcack’caered
eFecification ahaa3.dhwfrm the * !-”

byw
g activi~ f= the

*-if=~ illml%’ed.”Invititiom for * aha13d provide tit the
Gmmmwmt~therightto waive the ~ for ~lee for
first article impctkm tothc6e bkMen=offec@a~ which has been

~Y~or~bYw CmemEnt, ard tkt bidiere offer-
audlprcCbx&, whowiehtordy Onsucll pmdxtionmteet, nust furnish
evideme witi-bidflmt prior Gmermmt ~~~Y
appropriate far the pending Cxmtrad. Bickierseha.Ud rut eubnit akernate
bide lm3.esa~=y ~ todoeoh’l tbeeolicitation.

mm ticmsj. Dafinitiortearee@ainEdinti a@icab2egemra2SpALhl.

b. Provide nnremean@@l Cwermmtaxdimhstry participaticm
by highlighting ep=ific deeign, test, W ~ criti of”the
la= enginedllg devel- -t - ? to the fol.lcwing
speci.ficatione:

,..

MI1.rS-20708
MEL-S-22432
Mm-s-22820

M33L+r-22821

ME-R-23417
M33iR-50781

MEL-E-8353.2

* MU-S-81746
MII.F%83727

~t ~ 8pe2ification for
8ammUtm, General Specification for
~~ GerKratar AC, Gakeral
Spd.fication fm
l’ati~ ~tnr AC, General Specification
.—

E&lvir, Electrical, ~1 Sp2cificetion for
Resolvers, El~ical, “Linear: ~
~if imtion for
~, shaft.Fcsition tn Digital, Contact
~, Altitude Reprthg , ~1 Bfx2cification

&# General ~ification for
Tramolver, General Specification for

* 6.7. Subiect term [key word) listing.

F!eari.rrJs
Rlccdezs
Dielectric witklHdng voltage
Ek2tr01ytic corrcsion
First article
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Inaulaticm reaietame
=;:tion

Prcdmteliet (@L)
Qlality C@cmlmce
msol~
~ gerkem-

~ ~-
~1-

● 6.8 Chamesftmnrxevl “ala . ‘me Ue@ls”of thie apecificzlticulare
Kmrk5 with aateriek to ilxiicatewhere Changee (additions, Ud.M.catione,
mrrecticma, deletiona)frm mpmviousi aauewereukede. T!lisWaedom
aaamnveni~onlvarxitb~ aaaum?s m liabilitv @E&ower

●

●

foranyhcoraoies” intheae~ticme. Biddereand~ are
cautionEfltoevaluab2the~ Oful.is dcclmmt kaseicrlth emtire
Cmtent, ~ “vaof121a mal@nalnota12ione anirelationehip to the
laet previullakeue.

6.10 ,AmJicable “~tional dccmentation. W?fN3dmmmi23 applicable
to this ~ication are ZQlkd 8tar&m3 Fublicatim (A.Stz@)-4, Volume
5990 alapber 3, NATO El~ ‘c/El~ical ~cal Recmmm%tion,
Gmemlm@rmen& arxlccexlml’iesk; ard AstanP5, volUnB 5990 Ulapter 3,

~ ~tion for ls.1~ “c/F.lec&ica3 Parts,
alli~’rests.

6.11 @alif ication. With resp2ct to prcducte rquirirg qualifimtion,
aharde will te made only for prcducts whitiarer atthetimaet for cpening
of bids, qualified for imluaion in the a~licable ~lif ied Fr&ucts L&t
whether arnotsxhprducte baveacb@ly beenao list@ by that date. The
attention of the auppliera ie called to thie requirement, ad mnufacturera
areqed~~etibve theprcclubtieyp~ti off=tothe
Federal Govemmnt &s&d for qualification in order that they my be
eligible b ke awarded mntracta or orders for the prcducta Covered by this
spcifi=tion. The activity respmeible for the @ified Prcducte Liet ard
information ~ining to qualification of pmducte are listd in the
applicable general apEcification.
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MIL-S-83.963B

‘ABLE n. F &it WI= sdedule.

SPEUFICM’ICN Nu4BER

M3L-s-20-io8
MR-S-22432 MIL-1+23417
MIL-S-22820 MI.rR-50781
~22821 MI.+IW83727 Slaft

Ftsitim
Tilll131111113;lmnFe&m? ‘I%@%@/ lMW&lre

6422 -55&5 64~2 -25 ~ 5° lbrizmtal

24~2 H ~j 24?2 H ~f vertically Up4a?73

24*2 H ~f 24?2 H ~f 45” Ugwaxd

2422 H~j 2422 H 2/ 45” Dmm’ard

24~2 H ~f 24*2 Hz vertically Dcwmard

740 ~ 4 25° to 30° 1840 ~ 4 25° to 30° Hcmizmta.1
(see 4.2.1) (see 4.2.1)

100 ~ 3 ~/ 100 * 5“ Horizontal

NJrEs:

J/50~t0f l?Jbtiontoke Cwand50~ofrwbatien tobe
an.

Zf H is ti ambient tenpmture ~ifid in * a@.icable
general specification.

JI F& M3L-S-22432 d FfUt-S-22820, the 100 hIS at lm°C Wm Of W
testshallh~-atmxinnnn
MEL-S-22432 ad MTL-S-22820.

~ m, aS SpeCifi& ~
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—M

I •!

~

Bi--
2 HOLES EQ 5P .109 OIA.

41
.1875

.125 OEEP ON “M- CONC ‘0-

11. 15, 18 2.0 .1875 .26 .1875 .3.75
23 2.0 .3125 .60 .2410 .437

31, 37 2.7, 3.3 .3125 .60 .2410 .437

* FOR MOUNTING WITH STANDARO DRIvI WASHER

FIGURE 1A. Standard disc for 100
~.

11. 15. 18.
~.

R%\\\\‘.. /.- 3 SOCKET SET SCREWS
‘.
. . +. -z

4–40 UNC–2A X .25 LONG

::
Ill

3 HOLES EQUALLY SPACEO
TAPPEO 4–40 UNC–2B

El
II
11
II T
II 1.00

(1
II

1

i“l--
,1075

L SPLIT BRASS BuSHING, 10 .0903 –0.0000
+ 0.0005

00 .150 TO BE TIGHT
PUSH FIT IN DISC BORE

FIGURE lB. Standord disc for Ioodina size 05 ond 08
~.

NOTES:
1. MATERIAL: ALUMINUM ALLOY, 00–A–250/4

2. UNLESS OTHERWISE SPECIFIEO. DIMENSIONS ARE IN IN”CHES.

3. TOLERANCES ON DIMENSIONS ARE +.005.
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MANUFACTURER’S
SERIAL NUMBER

NOMENCLATURE
(SEQUENTIALLY FOR

Tk+$i~$:--;~\

.7 --––

I /:
, ~;-_ —--—--

j J,:(qr<K

~1,

E ~-_—— _- _d~ J
-_ —_-

‘s +Cv---—- —-- —--—
--------- -- ------ :--

‘:=%=--------------”
-------

NATIONAL
MANuFACTURER’S NAME,

PART 10ENmFYING
STOCK NUMBER CAGE, ANO

CONTRACT NUMBER

NUMBER

(SEE NOTE 4)
LIMITING ENVELOPE
(REFERENCE ONLY)

A B c D E
sERvOCOMPONENT

SIZE INCH INCH INCH INCH INCH

05 1.50 0.625 0.0625 0.125 0.0625

08 2.25 0.625 0.0625 0.125 0.0625

11. 15 3.00 0.75 0.094 0.125 0.094

lB, 23, 31, 37 3.625 1.00 0.094 0.25 0.094

NOTES:

1. DIMENSIONS – MINIMUM SIZE IS SHOWN.

2. LETTERING – GOTHIC OR FUTURA TYPE CAPITALS WITHOUT SERIFS.

3. LEGEND SHALL BE CENTRALLY LOCATED, BOTH HORIZONTALLY
ANO vERTICALLY.

4. NOMENCLATURE, PART IDENTIFYING NUMBER, VOLTAGE AND

FREQUENCY SHALL BE AS SPECIFIEO IN THE APPLICABLE GENERAL

sPECIFICATION.

FIGURE Z. Stondord marking.
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ELAE

MATERIAL ALU MINUM ALLOY.

00-A-250/4

FINISW ANOOIZE PER MIL-A-8625.
TYPE II, CLASS 2 BLACK

I ,

Eli+7‘“’ 2
‘——- --r 6“”

L13.W

MS

MATERIAk LAMINATED

EE!
TASLE OF LETTERIO DIMENSIONS

SIZE A B *.O1O

05 0.376 2.214

08 0.501 2.439

11 1.001 3.200

15 1.313 4,XJ0

18 1.563 5.250

1

-i_- _---- _-_-----i

PLATE

& BASE

NOTES

1.

2.

3.

4.

5.

ALL DIMENS1ONS ARE IN INCHES.

UNLESS OTHERVASE SPECIFIED, T~LERANcEs sHALL BE 2 PLACE DE~MALs *.oz
+.010

3 PLACE OECIMALS -.OOO

THREE THREADEO HOLES EWALLY SPACED ON A OIAMETER APPROPRIATE FOR THE
MOUNTING HAROWARE USED.

MOUNnNG HAROWARE CLAMP ASSEMBLY PER MS17183 OR EWIVALENT, OIMENYONEO
FOR THE PARTICULAR SERVOCOMPONENT.

SLOT IN ❑ASE SHALL ❑E LIGHT PRESS FIT wTH PLATE.

FIGURE 3. Stondord test fixture for servocom Donents UD (o size 18.
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HA

/&e .16a

-I, L.44

K.
:1-”” 6-32 UNC-2B X .25 DEEP

(2 PLACES)

J_-=J

A

T,;

Y MATERIAL 7/1 6- STOCX ALUMINUM

.188 r-
AUOY, DC-A-2 ~/4

FINISH: ANODIZE PER MIL-A-8625.
TYPE Il. CLASS 2 BLACK

BASE
T

J’

—u,..-‘-

Q

+;–~ &
\./

...— .. ._

MA7ERIAL LAMINATEO PHENOLIC .I so= aiARANcE iIOLE 7HRU SUPPORT
COUNTERSINK TO .284/ 7(4 PLACES)

TABLE OF LETTERED DIMENSIONS

SIZE A B c o E F G n J K

23 2.001 2.260 6.00 4.75 4.875 6.892 9.00 0.75 0.25 1.00

31 2.751 3.110 8,25 4.75 4,875 6,892 9.00 0.75 0.25 1.00

37 3.3 76 3.635 10.12 9.75 10.250 1+,495 20.00 2,00 0.50 2,00.

NOTE%.

1,

2.

3.

4.

ALL DIMENSIONS ARE IN INCHES.

uNLESS OTHER$WSE SPECIFIEO. TOLERANCES SHALL BE: 2 PLACE DECIMALS *.0’
3 PLACE OECIMALS +,010

-.oao

THREE THREAOEO HOLES EOUALLY SPACEO ON A OIAMETER APPROPRIATE FOR THE
MOUNTING HAROWARE uSEO.

MOUNTING HAROWARE CLAMP ASSEMBLY PER MS17183 OR EOUIVALENT, OIMENSIONEO
FOR THE PARTICULAR SERW3COMPONENT.

FIGURE 4. Stondard test fixture for servocomDonenls
size 23 and Iaraer.
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I

/-
.“

{

2- MOUNmNG SURFACE

J7k-’”’o’
:

. .

.

.

.

L I
1

I

I
------k-------

—

L

J“’,.
I

~::, ~ p+

1;’ --—------/”’-———————-—-’-— --------

L .\ PLATE

FIGURE 5. Moment of inertio bv trifilar suspension

with rotor in D oI ce.
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@~@

H

DIMENSIONS OF MOUNTED
DEVELOPED OIAL WdGHTS WEIGHT MOUNTING

TOROUE + 3 PERCENT RAOIUS

H K L

oz–in inch inch inch ounces inch

.02 .062 .262 .078 .033 .600

.03 .062 .325 .078 .050 .600

.04 .157 .242 .171 .067 .600

.05 .150 .267 .171 .083 .600

D6 .125 .324 .141 .100 .600

I .07 .125 .346 .141 .117 .600

.08 .125 .373 .141 .133 .600

.09 .236 .288 .250 .150 .600

.10 .236 .300 .250 .166 .600

.20 .351 .350 .250 .333 .600

.50 .180 .597 .203 .500 1.000

NOTES:

1. UNLESS OTHERWISE SPECIFIEO, DIMENSIONS ARE [N INCHES. TOLERANCES
SHALL BE: +.005 ON DECIMALS

+1” ON ANGLES

2. MATERIAL: BRASS, 00-B–6~7, ALLOY NO. 462

3. THIS TABLE CONTAINS EXAMPLES OF TORQUE OEVELOPED: OTHER VALUES
MAY BE OBTAINEO AS REOUIREO.

I

I FIGURE 6. Weiqhts for mechonicol breokowav torque tests
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FASTEN HUB AND DISC TOGETHER
WTH FWR O-SO UNF- 2A flLUSTER
HEAO SCREWS EIWALLY SPACED
ON DIA. ‘N-

EN
0.1

.H-

0625 MA, ON .B- OIA
CM TORWE TESTS)

F ~+ ,[”;.:46Yr

TOlsc ‘ ~++
HUB

+1-

l.l
< BREAK EOCE

0,031 RADIUS

-i”~”k- ,
NOTES

2.

‘F-

OISC AND HUB
3.

ALL 01MEN9DNS ARE IN INCHES.

UNLESS OTHERWISE SPEC2FIE0, TOLERANCES ARE

3 PLACE DECIMALS ● .C05
2 PLACE 0Ei3MALS ● .02
ANGLES *1-

MATERIAU ALUMINUM ALLOY. 00-A-250/4

FINISH: ANOOIZE PER MIL-A-B625, TWE II,
CLASS 2. BLACK

A B c D E F G H N

-t .002 +,0004 +. 005 4..001 + ,005
-.D02 -.0000 –.000 -.000 – –.00D – –

SIZE inch inch inch inch inch inch inch inch inch

05, 08 1.50 1.20 .5625 .1250 .250 .8125 .300 .375 .687

11, 15 1.50 1.20 .5625 .1875 .250 .8125 .300 .375 .687

18 2.00 1.20 .5625 .1875 .250 .8125 .300 .375 .687

23 2.67 2.00 .625 .2410 .3125 .875 .350 .437 .750

31, 37 3.50 2.00 .625 .2410 .3125 .875 .350 .437 .750

FIGtJRE i’. D~.
svnchronizina time. ond soinnino tests.
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cl

C4

DOUBLE-SCREEN
TRANSFORMER

NULL
DETECTOR

R= ‘: (1+u2C ,C3R2R3- 2u% ,R3C,C4) w = Znf

L = RI R3C2(I-U2R,R3C2C4)

FIGURE 8. Wein–modified Maxwell bridae
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DIVIDE
BY

I

I

o 200
50 h

o 100
25fi

o 50
15fh

o 20
5fi

e R,L 10
2.5fi

‘bl,~

5

ES
1.5fi

NI
2

o.5fm

Is
1

& R1

0.5J13!

;0,
lR

o

ASSUMING RESISTANCE VALUES AS SHOWN

lS(Rl=0.5+ 1.5––––– Rn) - lRR1= o
0 0

THEREFORE

lR (Rl + 0.5 + 1.5 –––––Rrl)
—

~– R1

FIGURE 10. Current division circuit of Marsholl potentiometer.
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I T 1

P
-.

Rx : %“

—— -1

$ ——
...N

“M

I A

G

I

-&-] +b l+---+ ‘.$.
c QDET 1

I I I -1- 1. .—— =
— —

C = Standard Capacitor

G = Standord Resistor

(Values of C ond G will be

generator (GEN) voltoge.

—
= —

determined by the frequency of the

Rectangular Impedance is R + JXL with R reed directly from
Diol “R” and the XL colculoted from XL = 21T FL with the L

reed directly from Dial “L”.

Polor Impedonce is Z ot on ongle of X. The ongle derived
R

‘rem ‘on 0 = XL

Z derived from Z = {
R2+XL2

I

FIGURE 11. fjj

incremental induction bridge.
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o

APPUED
KJLTACE

T

\l C3

( k \l

‘ C2
* )

BR1 BR2
R Dc 4

BRIDGE

\l
cl

WINDINC

UNDER

TEST

T 1:1 TRANSFORMER RATED AT 250 VA.

R 250 OHMS, 100 WATTS VARIABLE RESISTOR

Cl, C2, C3, 400 uf, 115 V.A.C. CAPACITORS

NOTE:

1. THE APPLIED AC TO THE CIRCUIT SHOULD BE AOJUSTED SO THAT THE

FULL ENERGIZING VOLTAGE IS APPLIEO TO THE WINOING. THE TRANS-

FORMER T HAS ITS SECONOARY ANO PRIMARY WINOINGS CONNECTEO

SO THAT THE AC VOLTAGE ACROSS THE BRIDGE IS LOW, (LESS THAN

1.5 VOLTS). SUITABLE ADJUSTMENTS CAN BE MAOE WITH THE VARIABLE

RESISTOR “R”. THE BRIDGE IS THEN USED TO MEASURE THE KNOWN

RESISTANCE OF THE TRANSFORMER T SECONOARY PLUS THAT OF THE
WINDING UNDER TEST.

FIGuRE 12. Circuit diaaram for temperature rise test.

45

Downloaded from http://www.everyspec.com



MIL– S-81963B

8.

I ,

I

I Dc

AMPLIFIER

SCALE
DC METER

I L SERVOCOMPONENT
I I

I UNDER TEST

M – MOTOR, 1 REV/MIN.

R1 – RESISTOR, DECADE, lK

R2, R3 – RESISTOR, DECADE, 10K

R4 – RESISTOR, DECADE, 10 OHM

NOTE:

1. A CURRENT-LIMITING RESISTOR. (1K), IF REQUIRED,

WOULD BE CONNECTED IN SERIES WJTH THE DC SOURCE.

FIGURE 13. ~.
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A ‘
/1. END EMERGENTLEADS

90°

/

I
/!--

b

3’h

.pJ
ROTATE ONCE IN EACH OIRECTION
ABOUT THE SHAFT AXIS wITH
wEIGHT ATTACHED TO EACH LEAD IN

6 J
/1

A’
/#-\

q \
I
l\l/ \

\
I

/

TURN

/
ROTATE ONCE IN EACH

OIRECTION (360 o END)

OVER ENO) WITH WEIGHT

ATTACHED TO EACH

LEAD IN TURN

!%=’~ CJ“DEEMERG
FIGURE 14. Lead wire stress test.
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.75!&lt-JJl
‘1 l-z= N~7’2’ 3\ \ . .- .. . . .

$,1 ~ .->’ “rib-’.
x .25 DEEP 4 HCLES

OAE
MA7ESIAL ALUMINUM ALLOY CQ-A-25LV4

FINIS+: ANCOIZE PER ML-A-8625,
llTK 0, C1.ASS 2 6LACK

El!
TAME W LE7TERED DMENSICNS

SZE A B

co 0.376 3.50

0s O.sal 3.75

It I.ax 4.W

15 1.313 4.14

18 1.563 4.2S

.23 2.001 4,81

.31 2.751 ?,.la

37 3.376 5.10

1O-32UNF-2B
K X .75 OESP 3 HCKS

E

g

— 4)-4– -
.2

—.

-rll

, ‘.2,

.75

UATERIAb LAMINA7E0 PHENOLIC I
~.gfg::gc

.2S4 # (2 HO-ES)

6-32 UNC-2S X .2S DEEP
IN BASE (2 PLACES)

.1Y3,8_ CLEARJNCf HOLE F14Ru SUPPC+IT
CWNTERSINK 10 .284-0(4 PLACES)

NOTES

1,

2.

3.

4.

ALL DIMENSIONS ARE IN INCHES.

UNLESS O~ERWSE SPECIFIEO, TOLERANCES WALL BE 2 PLACE OCaMALS *.02
3 PLACE DECIMALS +.01 O

-.000

THREE THREAOED HOLES EOUALLY SPACEO ON A OIAMETER APPROPRIATE FOR THE
MOUNTING HAROWARE USEO.

MOUNTING HARDWARE CLAMP ASSEMBLY PER MS171 83, OR EQuIVALENT.
OIMENSIONEO FOR 7HE PARTICULAR SERVDCOMPONENT.

FIGIJRE 15. Structureborne noise test fixture.

48

Downloaded from http://www.everyspec.com



● !,

MIL– S-81963B

FIGURE 16. Test fixture oDDlicotion for structureborne noise test.
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