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RSQUIRWNT 4

FUNGUS-INERTHATERIALS

1. ~. ThisrequirementidentifiesthosernterialswhichareaCC8Dtable
nonnutrientsof fungusandestablishestheconditionsor treatrnntaunderwhich
fungusnutrientsareacceptable.

2. ~’

ICIL-STD-810 EnvironmentalTeatPlethodaandEngineeringGuidelines
Codeof FederalRegulations,Title29,chapterXVII,part1910

3. M&EiA12

a. Fmrnew designs,ml y inherent1y fungus-inertmaterialsshallba used;
bmwever,othermaterialsmay be uaadin hermeticallysealedaasemblieaor other
applicationsspecifioally approvedby theproeurin$activity.

b. If it is necessaryto uaematerialswhicharenotinherentlyTun$us-lnart
in otherthantheaboveapprovedapplication,theyshal1 be treatedby a
❑ethodthatwillrendertheexpoeedsurfacefungus-resistantao thattheywill
passthe testof 3.2. Uhenmaterialsare compoundedwitha permanent1y
effectivefungicidein orderto passthe fungustest,thereshallbe no lossof
the originalelectronicor physicalpropertiesrequiredby the basicmaterials
specification.

3.1 ~. GroupI in tabla&I liststhoseIUStWialSwhich
are consideredto be fungus-inertin allmodifiedstatesand grades.GrmuP11
listsmet.e~ia1s whichare not fungus-inertin al1 $radesandthereforethe
fungusresistanceof thematerialeselectedshallbe confirmacfby testiasin
accordancewith3.2. Theappearanceof a particularmaterialin tableAI dues
not oonatitute approval for its uee exceptfromthe viewpoint of thereaistanoe
of thematerialto funsu9.

3..2 ~. GroupII ●nd treatedmaterialsselectedforotherthan
aPPruvedapplications(aeepara3) shallbe subjectedto thefungustest
apacified in KIL-STD-810,MethodS08,fora periodof 28 days. The peaslfail
criteriashallbe det.ermlnedby theprocuringactivityusingthedataof table
508-1and paragraph1-8.1. Certificationby a qualifiedlaboratoryor by the
materialproducer, basedupontestdataon recordthattheselected*t.erial
meeta GradeO or GradeI requirementa, willbe aufficientevidenceof
acceptability.

3.2.1 ~. Allnonplastic-terialsto be testedfor
fungus-ausooptibility :inaccordancewith3.2,suchas Paint,ink,~atlngs~
adhesives,lubricants,robber,viscousdampingfluids,ailioonegrease,etc,
shallbe pre~red in the formof 2-inchsquaresor circlesno morethan
1/16-inchthickfortesting.Liquidor pastematerialsshallbe P~Paredby
impregnatingto saturationa sterilesampleof glaasfabric.

3.3 ~. Certainchemicalshave MI-I identifiedin theOccupational
SafetyandHealthAct (OSHA) as cancer-producingsubstances(carcinogens),
Baforeusinganymaterialswhichmight.emntaintheseobemicals,theyshouldbe
evaluatedin accordancewiththe Cude of FederalRe@ations, Title29,ChaP~er
XVII,Part 1910.
priorto material

Supersedes
RWJIREUSNTU
26 September1977

Considerationof the toxicityof a substanceahal1 be given
selection.

REQUIREMENTU
29 August1996
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TebleU-1. Funsl Su!mentibilitvof Materials-. -—-- ——–-.-—-——— –. --

GROUPI
(Fungus-inertin all ~dified statesend gradee)

Acrylics S Polyamide
Acrylonitrile-styrene Polycarbonate
Acrylonitrile-vinyl-chloride Polyester-glaeafiberlemi.eatee

copolymer Polyethylene,Mgb deneity
Asbestos (above0.940)
Ceramics Polyethyleneterephthalate
Chlorinatedpolyether Polyialde
Fluorinatedetbylenepropylene Polymonoehlorotrifluoroethylene

OOPO1ymer (FEP) Polypropylene
Glass Polystyrene
!letala Polyeulfene
tlioa Polytetrafluoroethylene
Pleeticlaminates: Polyvinylidenechloride

Silicons-glassfiber Siliconeresin
Phenolic-nylonfiber Siloxsne-pulyolefinpolymer

Diallylphthalate Silosene-polyetyrene
Polyaorylonitrile

GROUPII
(Not fungus-resistantin all gradee;

fungus-reaistancashallbe establishedby test)

ABS (acrylonitrile-butadiene-styrene) Polyethylene,10U and medium
Acetalresins density[0.940and beiow)
Celluloseacetate Polymetbylmethacrylate
Celluloseacetatebutyrate Polyurethane(theestertypes
Epoxy-glassfiberlaminates are particularlyausaeptible)
Epuxy-resin Polyricinoleates
Lubricants Polyvinylahloride
lfelamlne-formaldehyde Polyvinylchloride-acetate
Organicpolysulphides Polyvinylfluoride
Phenol-formaldehyde Rubbers,naturalend eynthetic
Polydichlorostyrene Urea-fo-ldehyda

Y LiteratureshowethatundercertainconditionspolyamidesmeY be attacked
by selectivemicro-organisms.However,for nilitaryapplicationsthey are
consideredgroup1.

RSQUIRE!4SNT4
29 August 1986
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b INTERCHANGEABILITY

1. ~. This mquiremant establishescriteriafor the selectionand
applicationof interchangeableitems.

tfIL-sTD-280 Definitionsof ItemLevele,ItemExchangeability,Flodele,
acd RelatedTerm

3. ~. Interchangeableitemsshallbe aa definedin
MIL-STD-280h permittheirinstallationaa interohaogeableeeaambliea,
eubaaeembliesend partswithoutregardto the eoureeof manufactureor supply.

4. ~. .%.andarditem are definedIs the applicablegeneral
eppcifioation.

4.1 . Provisionsshallbe made for designtolerancessuch
that itemshavingthe dimensionsand oharacteristiospermittedby the item
epecification may be usedee replacementswithoutselectionor departurefrom
the epecifiedequipmentperformznce.

U.2 ~. Standarditemsahal1 be umed%hen suchitemsare
available. When axistingetandarditemeare not availableand permissionia
grantedby the procuringactivityfor use of a nonstandarditemonly because

o

the existingetandarditemis not available,the equiDmentshallbe S0
designedthat the nonstandarditem can be replaoeoby the standarditem.
Appropriateapaca,mountingholes,and otherneociaearyprc$vieionsehsllbe
providedfor this purposeunlesetheyconflictwith the mpecifiedequipment
eize requirement.Whenprovisionis made for substituteor replacementitems,
the etandarditem to be wed for mplaoemant ehallbe identifiedin the
applicabledooumntation.

● 4.3 ~. Uhen the item speolficationprovides
more then one charecteriaticor tolerance,tbe itemhavingthe broedaat
characteristicand tolerancesthatwill fulfillthe equipmentperformance
requirementsshallbe used.

*
Supersedes
REQUIRKHENT7 NEQUIREHENT7

29 August19861 Harch 1973
7-1
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luL-sfD-454K

b ELECTRICALOVERLOA3PROTECTION

1. ~. This requirementesteblieheetbe oriteriaand philosophyfor
electricaluverloedprotection.

1.1 ~. Tba raquireaentefor eleotrioaloverloadprmtaotlon
ePplYto electricaland electronicequipmentintendedfor ume in tbe following
olasees. Tba protectionphilosophycliffers for aaoholaseifioetlon.

a. Clase 1 equipment:Groundand ehipboard,includimgtest and oheckoti.
~ound equipmmt.

b. Class2 ~uipmant: Mannedaeroepace

c. Clasa3 equipment:Unmannedeeroepaea

2. ~:

HIL-STD-280 Definitionsof ItemLevels,Item
and RelatedTerms

MIL-STD-1539 ElectricalPower,DirectCurrent,

*

Sxahangeability,Models,

SpaceVehicleDesign
Requirements

NFPA 70-1984 NationalElectricalCode

3. ~. The requirementepecifladhereinshallapplyonly to
eq~ipment ~d sy~tem~ as defined in ML-STD-260 for class 1 and Cleee 2
equipmemt and MIL-STO-1539 for class 3 eqUipmant.

~.~ ~. Currentoverlmadprotectionfor the
equipmentahal1 be providedby foBes,circuitbreakera,or otherprcteotive
devioesfor primaryoircuits. All multiphaaepowerehalloontainaoltiple
breakersand shal1 disconnectal1 phaseewhen an overloadcccurain any one
phase.

4.2 ~ DevicessuchM fuses,oirouitbreakers,time-delays,
cutouts,or eolid-etatecurrent-interruptiondeviceeshallbe used to opena
circuitwheneveran overloadconditionoocura. No overourrentprotective
devioeshallbe oonnectedin aerieewithany oonductoruhlohis groundedat the
powersourceunlessthe devicesimultaneouslyopensall load cocduotorIm the
circuitand no pole operatesindependently,or as otherwiseallowedby the
NationalElectricalCode,NYPA 70. Protectivedevioesfor wired-ireequip-t
shallbe connectedto the load sideof the equipmentpowerewitoh(maincircuit
powerdisconnect). For portableequipmenta separableconnectoror the
attachmentplug and receptacleshellserveas the main circuitpowerdisconnect
and the protective devicemay be on eitherthe line eideor the loadaideof
the equipmenton-offswitch.

Supersedes
REQUIRE14SNT8
30 August1984

&l

REQUIRENSNT8
29 Auguet1986
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h.3 . Protection of individualpartefromfailureof
aeeociatedpartsehouldgenerallynot be provided;however,protectionof
networks,such as pulseformhg networks,fromthe failureof a singlecircuit
by disconnectingthiscircuitfromthe networkmay be required.

4.4 -. All fueesprovidingprotectionto the equipmentehallbe so
locatedthat they are readilyreplaceableend locatedin a convenient,
eervioeablelocation. Requirementfor blownfuseindicatorseballbe aa
indioatedin the detailequipmentepecification. Ubere fusesare used,at
leastone extrafueeof each typeend ratingused shallbe suppliedand
attachedto the applicableunitsof the equipment.Panel-mountedfuseposts
shallbe euch as to permitfwnewalof fueeswithoutuse of tools.

)
o

4.5 ~. When circuitbreakeraare used,the restoringor
switchingdeviceshallbe readilyaccessibleto the operator. The circuit
breakershallgive a visualindicationwhen the breakeris tripped. Holding
the switchingdeviceclosedon en overloadshellnot preventtrippingof the
breaker. Hultlpolecircuitbreakereshallbe ueed for three-phaseequipment

.

and shalldisconnectall phasesif an overloadoocuraIn any one phaae.
Circuitbreakarsshallnot be used as switchesunleeseuchbreakershavebeen
apecifically designedand testedfor thattypa aervioe.

4.6 ~. The uee of overloadcr otherprotectivedevicesshall
not alterthe normalparformancecharacteristice of the eourceor load.

4.7 ~. The use of protectivedevicesin eecondaq circuits
shallbe heldto a m.lnimum.Coat end eaeeof replacementof the affectedpart
or unit ehallbe includedin the data usedin determiningthe needfor euch ---
protectivedevices.

5. ~ for ~

5.1 . Currentoverloadprotectionfcr the
equipmentehallbe providedby fueeeor circuitbreakereto avoidheaardsof
firs,amke, exploeionend era-over. Circuitbreakersehallnot be usedas
switchesunlesssuchbreakerehave been apecifinallydesignedend teetedfar
that typeservice. In addition,overloadprotectionof the primarypower
wiringto the equipmentand internalwiringcableharneseesehallbe providad.
(Protectionof the primarypowerwiringshallbe providedby the vehicle
contractor.)

5.2 ~. Overloadprotectionfor the equipmentebellbe provided
therein. This protectionehallbe providedin the most advantageousportions
of the oircuite. All protectivedevicesemployedin the equipmentshellbe in
a readilyacceeaible,safe locationtherein.

iil
RRQUIRSHENT8
29 Au@@ 1986

8-2

Supersedes
RSQUIR8MSNT8
30 Auguet198Q
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.

5.3 ~. When fusesare used,a minimumof one sparefusefor eaoh

b

size and ratingbut a quantityof not 1ess than 10 percentof the totalshall
be incorporatedin the equipmentend shallbe aontelnedin the samecompartment
as the used fuse.

5.4 ~ . . Circuitbreakersor otherrwsettable
devicesshallbe usedto protectcriticalcircuits,or uherepredictable
overloadsor eurgesoccurbecauaeof peculiarequipaentfuootlonaor operator
effectswhichare unavoidable.The resetcontrolsof euchdevicesshallbe
readilyaccessibleto the operator.

5.5 ~. Fueesor circuitb~akere shellhave sufficientsap
clearance,afterbreakingor clearing,to prevent●rcingat any altitudeat
whichthe equipmentMillbe requiredto Operate.

6. ~. Unl- Oth-lee W+oiried @ the
procuringactivity,electricaloverloadprotectionehellnot be providedin
individualboxeeor systemsrecaivingpower. Overloadprotection,when
required,ahal1 be pertof the missile,epecebooster,nr apeoecraft electrical
powercontrolsubayetems‘andconformto the failureprotectionrequirementof
KIL-STD-1539.

.Wpersedea
REQUIREMENT8
30 Auguet 1984

REQUIREMENT8
29 Au@t 1986
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nIL-sTD-454K

UDRK!4ANSHIP

1. ~. This requirementestablishesthe acceptableuorkaanshiporiteria
for electronicequipmentintendedfor use by the Departmentof Defenee. Thie
requirementwill definethoseuorkmsnehiprequirementsnot normel1y coveredin
aubsidier$specificationsor drawings. It is not intendedto aupereedeany of
the provlsioneof the oontractor applicableepecifieationeend drawings
considereda part of the contract. Uhereactualoonflictexiste,the
provisionsof the oontractor applicationepeclflcationor drawingshelltake
precedenceoverthe requirementherein.

2. ~. Workamne.hipshallbe to accordancewith the requirementsherein
and any requirementsof the detailequipmentspecificationapplicableto
soldering,aerkingof parteand essembliea,wiring,ueldingend brazing,
plating,riveting,finiehes,machineoperation, ecreuaeeembliee,end freed=
of partsfromburrs,sharpedges,or any otherdamageor defectthat couldaeke
the part (or equipment) unsatisfactoryfor the purposeintended.

3. ~. Pertaor hardwareehallbe aex.embledend securedor
mountedin the specifiedmannerto aatiefactorilyacoompliahthe purposefor
uhich intended. Electronicequipmenthavingdaalng, inoperative,defective,
bent, brcken,or otherwlaedamagedpartswill not be aooeptable.

3.1 ~ The installationof hardwareparts,such

?

ae hingee,catches,handles,or knobs,shallbe accompllehedin euchmanneree
to a=oitdamagingthe hardwareor the ewuntingsurface. Hardwareor mounting
~rfaces damagedin thisway shallbe touohedup to provideE ooctinu~w
protective coating. A oolormatchbetweenthe eurfaoetouchedup end the
originalflniahshallbe provided.

4. ~. Afterfabrication,partsand assembledequipmentshellbe
cleanedof smudgee;lcoae,apattared,or exoeaesolder;weldmetal;eetalchips
and edd releaseagentsor any otherforeignmaterialuhiohmightdetractfrom
the intendedoperation,function,or appearanceof the equipment. (Thiswould .
includeany particlesthat couldloosenor becomedislodgedduringthe normal
expectedlife of the equipment.) All corrosivematerialshallbe removed.
Wheneverpsaible, thiscleeningshalltake placebeforethe partsare
asaembledinto the equipment.All aasembledequipmentshallbe cleanedof
contaminantssuch se lubricatingoile,mld releaseagents,uaxea,send,
oorroeionproducts,solderfluxee,flngerprinta, duet.etc. The natursof the
oontaminsntmust be determinedto the extentthat a suitablecleaningsolvent
man be selectedfor itemremoval. The inertnaasof tha materialsof
constructionto the solventmust be determinedto preventdemmgeto electrical
end mechanicalproperties.AP.ercleaning,movingpartsehouldbe relubricated
end the aeaembly allowedto dry to removetrappedor soakedcleaningfluid.
Cleaningprocessesshallhaveno delat.eriooaeffecton the equipmentor partS.

oc Supersedes
RRQUIRE!4SNT9
1 September1978

REQUIREMENT9
29 Auguet1986
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5. ~. screws,nutsand boltsshallshowno evidence
of crossthreading,mutilation,or”detrimentalor beSardOOsburrs.

)
5.1 ~. All eorew-typefastenersehallbe tight. Tbe wmd tightmeans

/

the screwehallbe firalysecuredemd thatthereshallbe no relativemuvemant
poeaiblebetweentbe attachedparts. 0.

6. BLWJ.US. Ttm rivetingoperationshallbe oerefullyperformedlm orderto
assurethatrivetsare tightend satisfactorilyheadedwith the rivetheads
tightlyaaatedagainsttheirbearingaurfaoe.

7. ~. Gear assembliesshallbe aligoedend mashedend shellbe
operablewithoutinterference,tightspots,looeespots,excessivebacklaah,or
otherirregularitiesthat couldeaueeuneetiafactoryoperation.

8. ~. Bearingeesemblieaeballbe freeof mat, dis-
coloration,and imperfectionof ground,homed,or lappedaurfaoes. Contacting -
surfacesshallbe freeof toolmarks,gou@ marks,nioks,or othersurfaoe-typa
defects. Thereshallbe no detrimentalinterference,binding,or galling.

9. .ULr&ng.Insulatedwire runningbetweenequipmentsor aubessemblieswithin
an equipment,suchas betweendrawersor Ohassisend moduleeubaseemblies,
shallbe formedintooeblesor ducted wherever practicable.Wlreaend oables
shallbe positionador protectedto avoidaontactwithroughor irregular
eurfacesend sharpedges.

9.1 We dru. Wire dressor oabling of wiresshallnot resultin improper
electricaloperationor interferencewith mechenloaloperationthatwill lead
to subsequentdamageof the wireor cable. Utiee and cables subject to flexing

-)

shallbe protectedto preventabrasion. @

* 9.2 ~. The harnessand cableformcentainmantmans shal1 be neat
in appearance,uniformlyapplied,end positionedto retainoriticalform
factorsand breakoutlocatione.The cmtainmantmaane(laoing,ties,tiedowo
atrapa,etc) shallnot be applfed so as to exertexcessivepressureon tbe
harneesbundleor oablecausingthe wire or oebleioeulationto deformto the
extentthattheirindividualperformanceoharecteristiosare advarsely
affected.

9.3 ~. Cablingor wiringharneseesshallbe anchoredto avoiddamege
to conductorsor adjacentparts.

9.4 &W&iQIA. Thereehallbe m evidenoeof burns, abrading, or pinchmarks
h the insulationthat couldeeuseshortcircuitsor leakage.

9.5 ~. Wi.reain a continuousNn betweentwo terminalsshallmot be
epllcedduringthe aaaemblyof the equipment,exceptwherea strandedconductor
ie splicedto a eolidoonductorand the two are supportedat the splice.

9.6 ~. The clearancebetweenwiresor cablesend heat generating
parts,suchse electrontubesand resistors,ehallbe suchas to avoid
deteriorationof the wiresor cablesfromthe heat dissipatedby theseparts
underthe specifiedserviceconditionsof the equipment.

9P
Supersedes.

RI?QUIREHSNT9 RWJIREM2NT 9
29 August1986 1 September1978
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9.7 ~ Shieldingon uiresand ozblesshallbe securedin a manner

b

thatwill preventit fromcontactingor ehortingexpoeedcurrent-carrying
perte. The shieldingehallterminateat sufficientdietancefromthe exposed
conductorsof the cableto preventshortingor arcingbetweenthe cable
conductorand the zbielding.The ends of the ehieldingor braidshellbe
eecuredagainsttl’ayins.

10. ~ All weldsand brazeeshallbe freeof harmful
defectssuch ae cracks,porosity,undercuts,voids,and gaps. Thereehallbe
no burn-through.FilletszhallM unlfOm and amoth. Angularor thickness
misalignment,warpase,or dimensionalchangedue to heatfromthe operation
shallbe withinpermittedtolerances.Thereshallbe no damageto adjacent
perteresultingfromthe weldingor brazing.

\ Supersedes
RSQUIREUENT9
1 September1979
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RSQUIREKSNT14

& TRANSFORMERS, INDUCTORS,

1. ~. This requirementestablishesthe
inductors,and coils.

2.

NIL-T-27 Transformersand Induotors

HIL-STD+58K

MD COILS

requirementsfor treneformers,

(Audio,Power,end RighPower
PUISS),GeneralSpecification‘for

HIL-&15305 Coils,Fixedend Variable,RadioFrequency,General
Specificationfor

H2L-T-21038 Transformers,Pulee,Low Power,GeneralSpecifioationfor
H2L-G3901O Coils,Fixed,Radio-Frequenoy,!lolded,Established

Reliability,GeneralSpacificetionfor
KIL-T-55631 Transformers,IntermediateFrequency,RadioFrequencyand

Discriminator,GeneralSpecificationfor
* HIL-c-83446 Coils,RadioFrequency,Chip,Fixedor Variable,General

Specificationfor
NIL-T-83721 Transformer,Variable,Power,GeneralSpecificationfor

* KIL-STD-981 Design,t4anufacturingand QualityStandardsforCuetom
Electromagnetic Deviceefor SpaceApplications

!LIL-STD-1286 Trensformers,Inductors,and Coils,Selectionand Use of

3. A%kAiQR. Selectionof transformers,inductors,end coilsshallbe lm
accordancewith KIL-STD-1296and the f01lowingparagraphs.

o h. ~. Audio,
power,and Mgh-power pulsetransformersand Induotorsehalloonformto
?41L-T-27with grade,clase,and lifeexpectancyas listedin table14-1.

TABLE 14-1. .

Temperature
Application Grade class

Shipboerd,transportableand &ound-mobile 4or5 R, S, V, or T
Oround-fixed 4or5 Q, R, S, or V
Aircraftand missile 4or5 R, S, T, or U

Grade6 transformersend inductorsmay be used in hermetinellysealedor
encapsulatedassembliesonly.

5. ~. Inter-
mediate,radio Frequencyand discriminatortransformersshallconformto grade
1, 2, or 4 of ML-T-55631. The use of grade3 transformerssW1 be limitedto
hermeticallyeealedor encapsulatedassemblies.

6. ~. Rad,iofrequencycoilsshallconformto grade1,
classO, A, B, or C of t41L-C-15305,exceptthat radiofrequencycoils,fixed,
molded,with establishedfailke rate levelsshallconformto FIIL-C-3901O.

?

Supersedes
RSQUIREFISNT14
10 January1983

14-1
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29 Auguet1986

/

Downloaded from http://www.everyspec.com



MXL-STD-454K

~. ~. Low-powerpulsetransformersshal1 conform
to IUL-T-21038withgrade,class,andlifeexpectancyas specifiedin table
14-II.

.)

TABLE14-U. ~.
1 0

Application Gm.de Temperature Lifeex-
olam pactancy

Shipboard,transportableand ground-mobile40r5 R, S, T, or U x
Ground-fixed 4or5 Q, R, S,or T x
Aircrafiandmissile 4, 5, 6 R, S, U, or V x

0r7

‘e.~. Radiofrequencyob.tpooilsshallcooformto
--.

* 9. Cuetom
electromagneticdevicesforspaceapplicationsshalloonf&m to ?UL-STD-981.

10.~. Transrormeraendinductors,whetheraeleotedfromtheaboveor
especiallydesignedwithprocuringactivityapprovalfora partloular
application,ahal1 conformto thefollowing:

a. ~. The size and weight of tranforaersand inductors
shall ba heldto a minimumconsistentwithrequiredperformanceandlife.
Everyeffortshallbe madeto usematerialaof lightweightandto employ
mthoda of designandmnstruotionwhichaasureminimumsizeandweight.
Hightemperatureriseie permittedwhensizeandweightsavingscanbe
effnct~d, pruv$deddapendability,performance,efficiency,and reauiredlife
areobtained.The best availablegradesof corematerialsshallbe ueadto
the-imum extentjustifiablefortheparticularapplication.

b. ~. Whena rolleror slideris usedin aontactwiththe
oondmtorof variableinductors,suitableprovisionshallbe wadeto limitthe
travelor the rolleror sliderto preventitsleavingthe conductor..

c. ~. Variabletransformersehalloonformto KIL-T-
83721.

RSQUIREMSNT1M
29 Ausuat19B6

Supersedes
REQUIREMENT14
10January1963
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NEQUIR8HENT20

b WIREj HOOKUP,INTERNAL

1. ~. Thisrequirementestablishescriteriafortheselectionemd
applicationof electricalinternalhookupwire.

W-H-343
HIL-N-75
YIIL-w-5086

MIL-w-5B45
IUL-N-5846
KIL-U-5908
UIL-U-16676
HIL-lf-lgtso
HIL-U-22’T59

MIL-W-B1044

NJL-W-813B1

N.IL-U-81822

MIL-STD-691

Wire,Electrical(Uninsulated)
WireandCable,Homkup,Electrical,Inwlated
Wire,Electric,PolyvinylChlorideInsulated,Copperor
CopperAlloy
U&e, Electrical,IronendComstentan,Tbemmoouple
Hire,Electrical,Chrornland/orAlumel,Thermocouple
Mire,Electrical,JmpperendConstanSen,Thermocouple
Wire,Electrical,Insulated,BlghTemperature
Hire,Insulated,HerdDrawnCropper
Wire,Electric,Fluoropolymer-Insulated,Copperor Copper
Alloy
Wire,Electric,CrsslinkedPolyalkene,Croaslinked
Alkane-imidePolyr:r,or PolyaryleneInsulated,Copperor
CopperAlloy
Hire,Electric,PolyimideInsulated,Copperor Copper
Alloy
Wire,Electrical,SolderlessHrep,Insulatedand
Uninsulated
IdentificationCudingendApplicationof Hook-upandLead

●
Wire

3. ~

3.1 *. Internalhookupwireshal1 be ealectedfrumthetypesendclasees
specifiedby the documentslistedhereinwheneverapplicable.Otherty~s of
wiremay be usedprovidedtheyeraselectedfromspecificationsacceptablefor
the specificapplicationandappruvedby the procuringactivity.

● 3.1.1 ~. Huukupwiresin the.equipmentshallbe,insofar
ae practicable,distinctlycededin coloror numbered’Shorthookupwire,six
inchesor lessbetweenterminationpoints,IS}dnotb,.markedif thepathof
theshortwirecanbe easilyandv,isuallytl::ed.’Theunmarkedwiremustbe
specifiedon the drawing.Codes,whenu ;ed,elu11 be im accordancewith
KIL-STD-681or es otherwiseagreed,upon (itlth(proouringactivity.Numbere
shellnot be usedwheretheywuuldbe diffi(ult,to reador treee,suchas in
compactassemblies.

3.2.1 SQUia@ed. Strandedwireshal1 be usedforconductorsend
cableswhicharenormallyflexedin useand servicingof thea@pMWIt, such
es cablesattachedto the movablehalfof detachableconnectorsandhanging
cablegattachedtu removableor movabledouraand shields.Leads six inches

or less in length mey be run as solid wires unless they form interconnectiong
betweenshock isolationr.ountedparts and nonshockisolationmountedperts.
Thereare someotherinstances,suchas wire wrapping,wherea sulidconductor

*
may be requiredregardlessof length.

\ Supersedes
N2QUIREKENT20
1 March1985
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MIL-STD-454K
:“

3.2.2 ~. Conductorsshallbe of suchcrosseection,temper,md flexi-
bility as to provideampleand safecurrent-carryingcapaclty end strength.

3.2.3 Bare tins Barehookupwireshallnot be usedunlessinsulatedwire ie
impracticalbecauseof circuitcharacteristicsor ehortneeeOf Wire ~., Ban
hookupwire shallbe typeS, soft or drawnand annealed,and coated,and eball
Qonrom to Q&U- 343.

3.2.4 ~. Selectionof thermocouplewire ehallbe in accordmce
with PIIL-W-5845,NIL-w-5846,or MIL-W-5908.

4.1 ~. Selectionof internaltmokupwire ehallbe in
aooordamcewith table20-1unleesotherwiseepecifiedin the detailequipment
epecification. For eolderleasurep appliaatione,uireeehallbe meleoteduhioh
are in accordancewithUXL-W-81822. Certaininsulatingmaterialsexhibita oold
flow characteriatio.Cautionshouldbe uesdin the selectionof thesemateriels
in applicationsrequiringraatrictiveclampingor tying,etc.,wherethis
featuremay resultin exposedor ehortsdoomductora.

4.2.1 ML-w-76 shallbe used for Army applicationsonly.

4.2.2 F!lL-u-16878shallnot be usedfor Air Foroespaceapplications.

ti.z.3m-ii.22759 k%~e *- .th ml y gingle Dolytetrarluoroethylene ineulation
used in Air Foroespaceand missileapplicationsshallrequirethe appswvalof
the procuringactivity.

4.2.4 Wireswith polyvinylchlorideinsulationebellnot be used in aeroepace
applications.Use of thesewirasin any otherAir Forceapplicationrequires
priorapprovalof the proouringactivity. ‘

( Supersede
RSQUIR!MENT20
1 14erch1985
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141L-STD-454K

SEMICONDUCTORDEVICES

1. ~. This requirementeetablisheecriteriafor the selectionamd
epplicationof semiconductordevices.

BAIL-S-19500 SemiconductorDevices,GeneralSpecificationfor
HIL-STD-701 Listsof StandardSemiconductorDevices
NIL-STD-1541 Parts,Hateriala,and Processesfor Spaceand Launch

Vehicles,TechnicalRequirementsfor

3. ~. Semiconductordeviaeeshallbe selectedand
aPPliedh accordeocewithMIL-STD-701md, forSpaceDivision,AYSC (SD),
KIL-STD-1547.

3.1 ~. JAtS leveldevicesshallbe used in space,launch,and
reentryequipmentapplicationsforSpaceDivision,AFSC (SD). WhenJANS
partsare not available,partsshallbe specified/procuredin accordancewith
the requirementsof KIL-STD-1547.

3.2 ~. JANTX,JANTXV,or JANSleveldevicesshallbe
used h ArmyMissileCommand,ArmyLaboratoryCommend,NavalAir Systems
Cc+mncdand Air Forceapplicationsotherthan SD space,launch,and reentry
equipment.

3.3 ~. WhenJANTX,JANTXV,or JAMS leveldevicesera not available
and JAN levelmust be used,theJAN partsshallbe screenedper JANTXrequire-
.-nte of tableII of HIL-S-19500’.The JAN productshallalao be testedin
accordancewith JAN requirementsof tableIII (GroupA) and tableIV (GroupB)
of KIL-S-19500.

3.4 ~. When~L-S- 19500devicesare not available,other
semiconductorsmay be used, subjectto procuringactivity approval. The
following information ehal1 be included in the nonstandard part approval
requeet.

a. Devicenomenclature,marking,configuration,functionalrequirements,
parametersand limitssufficientto insurethe requiredform,functions,and
interchangeabilityy.

b. Requiredenvironmental,endurance(life) and otherdesigncapability
tests.

c. Qualityconformanoerequirements,includingscreeningfor all devices
in accordancewith tableII of WL-S- 19500. All devicetypesehallbe tested
to the tableIII (GroupA) and TableIV (GroupB) qualityconformance
requirementsof KIL-S-19500.

u. &Q@. All semiconductordevicesused in equipmentehallbe hermet-
icallysealedin glaas,metal,metaloxide,ceramic,or combinationsof these.
No plastic(organicor polymeric)encapsulatedor sealeddevicesshallbe used
withoutthe approvalof the procuringactivity.

.C@ersedes
RSQUIREN2NT30
1 September1982
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HIL-STD-454K

5. . Certaintypesof aemioontiuctordevices
ere susceptible to electrostaticdischargedamage. Appropriatedischarge
proceduresehouldbe observedpriorto heodlingtheseParta,end deeign

3eelectioneof desireddevicesehouldincludea considerationof the
effectivenessof the tiputor otherprotectiveelenanteIncludedin the device

0design.

e

REQUIRE14ERT30
29 Au80at1986
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Y12QLIISEH22736

AuXJSIBILIT2

1.~. This mquiramanteat.mblishaa=iteria ror●ooessibillty.

2. ~

HIL-STD-280 Definitionof Itea Levels,I* Sxohengaebility,Hodals,
and RelatedTeme

HIL-STD-721 Definitionof EffeetiwenesaTerme forReliability,
Yhlnteinability,flumaoFaotora,eod Safety

HIL-STO-1472 Ew KngineerlmgOeeiSOCriteriaYorI$lliterySyetems,
Equipmentend Faoilitiae

3. D@a&lQM r“,

3.1 ~. Aooeasibilityla MM dafimad4-0?UL-SfD-721.

3.2 ~. Pert,subaaseably,emd ameably are aa
definedin HIL-STD-280.

4. ~. Equipmnt ehailbe daal.gmedfor opt muv acoasaibility
ocapatlblewi’.hoperating,meintanenoe,electromagneticooa>atibility, and
iiooioaurerequirementa.

5. k12aaA. Kech ertioleof equipmentaod eeoh majoreuhaseeablyforininga
part thereo~ehaliprovidefor the as=saa.v nceeaeto its imteriorDarte.
terihale, mod wiringfor adjoatmanta,requiredoimuit (Iec:ing,and the
Wmovel and replacementof maintenanceparta. Aooeaaibliityfor testingemd
mplaoement does mot applyto partelooatedin monrepairebleeubaesa8bliesor
aasamblies.For routineeerviciogamd meintenaooe,unsolderingof wires,wire
hemeeaea, partsor assemblieseballnot be requiredin orderto @in aeoeseto
terminala, eolderedconnections,Bounting screweemd the like. In Ipactiom
uindoumehaiibe providedwhereveroeoeaaary. Simeeof openioga maximumreeob
requirements,and ailowableaizasend weighteof raplaoeableaes mb lee shall
eaoformto limitsestablishedin MIL-STD-1472.

6. ~. Connations to pertainsidea removableaontainershall be

aX’MnSed to Paf’m.tt removal or the containerwithoutthreadingconnectionleads
thra@ the oonteiner.

7. ~. Pertewbicb are identifiedem mplaoeeble partsfor the equipment
shalibe eaailyremovableand mplaoeabla. Tbeeepartmshallmot be wuoted by
meansof rivets,spot uaiding,w bardeuriogooapounde.If, la orderto check
or removea pert,it is necessaryto dlmplaoacomeotherpart,the latterpert
ebeil,uhenaverpracticable,be MO uiredaod -unted that it men be moved
withoutbeingdisconnectedand withoutoauaingcircuitdetuningor instability.

Supemade9
RI02UIRKMENT36

I
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No unsolderingor solderingof comectioneshellbe neceeserywhen the front
panelor any subchassisie removedfor melntensncepurposes.Designshallbe
euob thatwhereplug-inmodulesor eeaembllesare ueed,theycm be easily
insertedim the properlocationwhen oorrectlyorienteduithoutdamageto d:
equipmentor partsbeingemga~d. Plug-in=dules end eesesbliesehallbe
designedto preventineertionwhen inoorreotlyoriented.

8. ~. &ooeesibilityta chassle,eeeembliee,or partsoontained
withincabinets,consolesor otherenclosuresshallbe providedfroaoutside
the basicequlymentt4fvughthe use of eooeasdoore,by mountingsuobitems
on withdrawalslidee,swingingdoore,tbragh able extendersand nsble
rekotors, proviaiooafor olrouitcard extandereuhiohwillallowpertw
moduleoperationin the open position,or otherarrangeaantsto pemit adequate -
ameas for pro~rly eervicins the equiprnnt.Automatioor menuallyoperated
looksshallbe providedto lookthe ohaaeisi.nthe servioimgposition. When
withdrawalalldeeare usedtheyshallbe of goidedeeotionalOonetruotlonwith
traokaand rollere. Completeremovaland aooeeefor eervioingof eleotronio
equipmentoontafnedwithinoebinete,consolesor otherenclosure aballbe
providedfrm eitherthe frontor rearof the equipment.Guidepine (or
looatingpins),or the equivalent,shellbe providedformeoheninslalignment
duringmounting. Shipboardequipmentshallhave oompletaaooeasfor
maintenanceand eervioingfromthe frontof the equipment.

● 8.1 ~ and . For Navy shipend ahoreapplications,
when belt-togetherrecksare required,fasteningehallbe providedto bolt
adjaoentrackstogetherat the top withexternmlbmakets and throughthe

. ●.......4.+4mbottomos ttiereak & a baaaor ............ -W.tom~unting shallbe
aooeeslblefrm the frontwithmini- disassemblyof internalpertaor
eubaesembllee.

Supersedes
RSQUIRElfSNT36
15 Hsrch 1980
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1. ~. This requirement

REQUIREMENT52

THERMALDSSIGN

establishesoriteriafor thermaldealgn.

2. ~’

F-F-300 Filter,Air Conditioning,Visoous-impingementand Dry
Typea,Cleanable

IUL-F-16552 Filter,Air Environmental(k&rol System,Cleanable,
Impingement(HisbVelocityType)

K2L-S-23071 Blower,Miniaturefor CoolingElectronicEquipment(10 tO
500 cfm),Generalspecificationfor

MXL-F-28717 Filtar,Air,VisoousImpingementType,Cleanableand
Reusable,forBqulpmentEnaloeurea,and Impingement011;
2eneralSpecificationror

NIL-NOBK-251 Reliability/Design,ThermalAppllaat.ions

3. ~. Auxiliary heating or 0001ing meansor
devicesmay be amployedwhenthe equipmentia to be oparatedfor prolonged
pariodafor teatand checkoutpurposes,when such periodsare not consistent
with normaloperatingrequirements.

U. _ air c&@j.uK. Forcedair coolingshallbe usedonly whennatural
coolingdoesnot providesufficientcoolingor when a significantreductionin

?

Qvera]I sizeand weight cso be realized. Exhaustand recirculatingfanSSnd
blowersshallbe drivenby bmshlee.amotorsoperatingfromthe av&iiableec
powersources,if pose.ible,or by properlysbielded dc motors. The design
factorsto be consideredin determiningthe requiredfan or blower
characteristicsincludesuch factorsas amunt of heatto be dissipated,the
quantityof air to be deliveredat the pressuredrop of the enclosed
equipment,the allowablenoiselevel, the parmiaaiblelevelof heatthatmay
be axhaustedintothe surroundingenvironment,and otharpertinentfactors
affectingthe coolingrequirementof the ~UiPMeII~. Miniatureblowersehal1
oonfom to NIL-B-23071.Induceddrafteend ventilationby meaneof baffles
and Internalventsshallbe used to the greatestpracticableexteot. Air
filtersshallbe providedfor air intakesfor fan end bloweroooledunitswhen
requiredta protectinternalparti. Filters,whenueed,ahal1 eunformto
F-F-300,HIL-F-16552,or KIL-F-28717,and shallbe reedily~wvable for
sleaningwithoutdisas.vembly of the equipu+ent.All ventilationopeningsshall
be designedend locatedto complywithelectromagneticinterference,undesired
radiationand encloeurerequirements.When praotioable,ventilationend air
exhaustoDeningsshallnot be locatedIn the top of enclosuresor in front
panela. & e=haust
operatingpereonnel.

\ Supersedes
NSQUIREMENT52
14 February1986

ahal1 be sc directedthatit will not inconvenience
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KIL-sTD-45bK

4.1 For equipment
coolingair, which
detrimentalto the
directimpingement

thermally designedfor uee with externalsourcesupplied
may containentrainedwateror othercontaminants
eouiment. imscautionam measuresshallbe takento avoid )—
on inter~l”partsand circuitryby channelingor use of

heat exchengera. If thisis impraotioel,the USterend Oontaminsntsshallbe o

remuvad from the cooling air by suitablewaterand contaminantremoval
devices. Ccmistent tdthadequateooolimg,minimumdifferentialpresaura
(praswra drop)of the coolingair throughthe equipmentheat exchangeror
oold plateshallbe maintained.Rach esperatepieoeof equipmentbeingcooled
shellbe marked withthe highend luH OperatiMgtemperatureto whlohit ia
deaigmed,the quantityand characteriaticaof air requiredto adequatelycool
the unit,end the resiatsnceto air flowwith ~apSOt to the air flw rate.

4.2 Equipmentthat ia intendadfor uee in airoraftand reqoireaforcedair
ooolingshallbe designedusingooldplateeor heatexohemgersao thatnone of
the ooolingair willmoue intooontaotwith Interoalperta,oiroultry,or
connectors..The only exceptionto this requirementis equipmentthatwill be
ueed eolelyin environmentssuchse in the ooekpitor sir conditionedoebins,
wherasurroundingair is permittedto be drawnintotha equipmentfor direct
ooolingof heat-producingparta.

* 5. ~. Whereheatdenaitieaor otherdesignrequirements
makethe use of air for coolingimpractical,alternatemethodssuchas liquid,
evaporative,changeof phasematerial,or heat pipesmay be useduitb ‘he
priorapprovalof the procuringactivity.

6. Desian~ . 141L-NDBK-251may be usedas a gmidafor detail
informationon thermaldesignOf electronic!eqUiP~nt. .

RSQUIREKENT52
29 August1986

Supersedes
R8QUIREMSNT52
14 February1986
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RSQUIRS?4ENT59

BRAZING

1. ~. This requirementes~ablishescriteriafor brazing.

2.

HIL-S-7883 Brazingof Steels,Copper,CopparAlloys,NickelAlloys,
Aluminumand Alu’nin’JmAlloys

3. ~. Brazingof eteel,copper,oopparalloys,niokelalloys,
alutinua,end aluminumalloysshallbe in accordancewithMIL-B-7883.

. ~. ~. Improved(etata-of-the●F.) ●a:hodsand
materialsmay be usedprovidedtheyequalor esceadthe requirementsof
HIL-S-7883,end providedapprovalis obtainedfromthe proouring activity.

* 5. ~. Electricalconnectionsof etrandedor
insulatedwira or thosehavingconstructionwhichmay entrapfluxesshallnot
be brazedunlessapprovalis obtainedfromthe procuringactivity.

t
Supersedes
Requirement59
10 June 1968

I
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a7K?UXIIEKUT69

I!ITERRALUIRUIQP&AaICES
—

1. ~. TMs requirementestablishescritmla for internalwiring
practices.

NIL-T-152 Treatment,Uoistureend FungusResistant,of Cotinications,
Electronicmd AssociatedElectricalEquipaent

KIL-V-173 Varnish,MoistureResistant(ForTraataentof
Communications,Electronic,aridAssociatedEquipmnt)

. UIL-I-631 Insulation.Electrical,Synthetic- ResinCoapoeition,
Non-Ri@d -

luL-T-713 Twine: Impregnated,Laoingand Tying
. mf,-I-315e InsulstiocTape,ElectricalGlaas-Fiber(ResinFt

Cord,Fibrous-Glass
NIL-I-3193 InsulationSleeving,Electrical,Flexible,Coated

Specificationfor
MIL-T-792e Terminals,Lu$ and Spllce,CrimpStyle,Ccpper
r’ixL-I-18057 InsulationSleaving,Electrical,FlexibleGleesF:

SiliconsRubber Treated

Led); and

General

bar,

.

MIL-I-22076 InaulaticnTubing,Electrical,Non-Rigid,Vinyl,VeryLow
TemperatureGrade

ML-I-23052 InsulationSleeving,Electrical,HeatShrinkable,General

P
Specificationror

MIL-S-2319C ..4uwnting Hardware,Plastic,For cableStraF, Cla=w%,--- .
HarnessTyingand Support

NIL-T-43h35 Tapa,Lacingand Tying
HIL-C-5554? Cable,Electrical,FlatMulticonductor,Flexible,Unshielded
NIL-STD-133 Definitionof andBasicRequirementsforEnclosurefor

Electricand ElectronicEquipment
?fIL-sTD-l13c Connections,Electrical,Solderless,Wrapped

3. . Clearancebetweennolder
connect ions or bareconductors,suchas on terminalstripa, standoffsor
similarconnections,shal1 be suchthatno accidentalcontactcan occurbetween
adjacent oonnectione hen sutjected to service condition specified in the I
equipment speci f~cstlori. For electrical clearance emd leakage distances, see

tabla 69-I.

q. ~. Whererf cab]es are employed,equipmentshallbe
designeGtc atta~E properimpedancematchingwith the cableand fittings.

* 5. ~Xb&@J& . 7he wiringshallbe securedand protectedageinet
Chefingdue tc vibrat!or or muvement(suchas slideout racksor drawars). For
aecurjng cf tir!ng, IX;Fanide clampsor wrappingend tyingdeviceswith integral
mountjng fecj1;:jes cr edhesive‘buo:ingare prefarred.Metal clamps,if used,
she.::be cushjeoe%. lnriivjiual conductorsthus securedshalllie essentially
parz:la:;hokcver,th$s Lees not prohibitthe use of twistedpairS.

REQUIRENSNT69
29 August1986

I

69-1
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TABLE69-I.

Voltage Clearanoe LeakageDistances (inches)
ac (rms) Condition (Inches) Enclosure I Enclo.sureII
or dc
To 150 A 1/16 1/16 1/16

B 1/8 1/8 1/4
c llh IU8 3/6

150-300 A 1/16 1/16 1/16

B 1/8 1/8 1/4
c 1/4 112 3/Q

300-600 A 1/16 1/8 I/B
B 1/8 1/4 1/4
c 1/! 1/2 3/4

600-1000 A 118 318 1/2
B 1/4 3/u 1
c 1/2 1-1/2 2

~. For uae wherethe affect.of a short circuit ie limitedto toe
unit,and wherenormaloperatingpowerdoes not exceed50 watts.

~. For use whereehor%circuitprotectionin the formof fuses,
circuitbreakera,etc, la provided, and wherenormaloperatingpowerdoesnot
exceed2000watts.

3
~. For uee whereshortcircuitprotectionin the formof fuses,
circuitbreakers,etc, ie provided,and here normaloperatingpowerexceeds 9
2000 watts.

~. EnclcvxureI is an equipment~closure whichhas no openin~s,or in
whichthe openingsare so oonstfuctedthatdropeof liquidor solidparticlee
strikingthe enclosureat any anslefrom0° to 15° rromthe downwardvertical
cannotenterthe encloeureeitherdirectlyor by strikingand mnning alonga
horizontalor inwardlyinclinedsurface. (“Drip-proofaolosure for otherthan
motors,generators,end similarmechineen of MIL-STD-108aeetethis
description.)

~. EnclosureII is any equipmentenclosurewhichaffordsless
protectionthenenclosure1.

Supersedes
RWJIREMENT69
29 August1985
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5.1 ~. Uhereineulatedwire thatMY be aueceptibleto mold

@

flow 1s used,care shallbe exercisedin the designend layoutof wiringso that
cold flowwill be minimalend not oeuaedegradationof operationor perfomenoe.

5.2 ~. Wherecableductsare employed,provisionsshallbe made for
the removalof any wire thatmay becomefaulty. For example,coversmay be
employedat intervalsto aid 10 the removalof a faultywire.

5.3 ~. The bend FSdi!JSof polyethylenecableshallnot be lessthen
five timesthe cablediameterto avoidestabliabinga perment set in the
cable.

5.4 ~. Flexibleplaeticsleeving,eithernomfla~ble, eelf
axtinguiahing,or flameretardant,shallbe used on sablesaub.lectto flexing,
such es paneldoorcables. The sleevingaballbe eaeuredunderoebleclempaat
each end, end the L!ablashallbe formedand eanumd so that the oablewill not

. be subjectto abraeionb ita normalflextig~tion. In oaeeauhereabraaion
cannotbe avoided,additional protection shellbe provided.

5.5 ~- Hiringto perteon a hingeddoorshallbe in a eingle ‘
cable,arrangedto flexwithoutbeingdamagedehen the door is openedend
closed. However,if physicalseparationbetweenwlreala essentialfor
electricalreasona,or if the numberof wiresinvolvedie so greatas to makea
ainglacableimpracticable,mura thanone flexiblehingingcablemay be
employed.

?’
5.6 ~. .Uhenever wires are run through holesin metal
‘partition,shields ‘- +h~-~~-.. the holes, and the iiiie,Leas then f,’~he:. ... ........---,
shallbe equippedwith suitablemechanicalprotection(gro=et)of insulation.
Panels 1/8inch or more In thicknesseithershallhavegrometa or shallhave

I

the hole edges rounded to a minimumradiusof l/16inch. Grofsnetafor wiree
operating at rf potentials exceeding 500 volts me, shall be of oeram.ic or

plastic material of suitable dielectric 8trength,exoePtfor ooax~alOeblea
wMcb have outsideprotection,whererubberor neoprene1s acceptable.
Insulatinggrommetsare notrequiredfor ulresor groupeof uireapassing
throughshieldsor othermetallicpartitionswhereclearanoecan be maintained
efficient ta preclude the possibilityof accidentalcontactor damageby
abrasion.

6. ~. Drilyelectricaltapeasde of fungue-inertmeterialemay he
used. I

7. MidrlK

* 7.1 ~. All uiringeballIm arrangedin a neat end workmanlike
aenner. The use of Breformedcablesend wiringharnessis preferredto the
point-to-pointmethodof wiring. Uireashallbe bundledmd routedto himize
electricalcoupling. Unlesssuitablyprotected, wire or cableattachedto
sensitivecircuitsshallnot be placedadjacentto a diaturblngcircuit.
Materialsused for lacing,binding,sleeving,end atrepplngshallbe compatible
with the conductoror cableinsulationor jacketend ehallmeet the abmeflame
retardantend selfextlnguiehingrequirements.Wiringshallbe arrangedto
permitbundlingby ona or mre of the followingmatbodsor permanentlyMunted
in cableducts.

I

Superaedea
SEQUIREHSNT69
10 September1931
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7.1.1 M. Twine shallbe b
shallnot be usedwhereit may be
tQ MIL-T-43435.Cordageshallbs

7.1.2 ~. Tape for binding

accordancealth t~ P of HIL-’f.?l3. Tpa SAR
exposedto fungusattack. Tape shal1 conform
in accordanceulth typeSR-4.5of WL-I-3159.

shallbe ee specifiedin IUL-T-43435. d
7.1.3 ~ sleevingImeulationshellconfora‘m HIL-I-631,
HIL-I-3190,HIL-I-18057,~L-I-22976 or UIL-I-23053,aJ ardloable.

● 7.1.4 ~. Plasticdevicesfor urePPlnsend tyingof wiresmay
be used providedthat the plasticmaterialdoeenot supportoombu.ztion,nor
yield toxicgaseswhen heated. Ubenthe wire bundleia formedend secured,the
devioeshallnot looeenuhen subjectedto vibration.Plastiocablestrapsshall
oonform‘~ MIL-S-23190.

7.1.5 ~. Minimumtape siseehallbe io accordancewith table
69-II. Tape dimensionsahuunare no+alnalend are subjaotto tha tolerancesof .

MIL-T-43435.

T~LE 69-U. ~.

Harness diameter (inches) tape alze (widthin Lnches)

up to 1/2 .050
1/2 to 1 .085
ltc12 .110
2 an4 larger .200

Y

7.2 i31a&k.Uiresend cableshal1 be as ehortED precticable,exoeptthat
sufficient slackshallbe p.ovldedtot #

a. Preventunduestresson oable forms, wlrea and connections, including
connectionsto resilientlyeupportparts.

b. Enablepsrtato ha reawvedand replacedduringservicingwithout
Piaconnectingother parts.

c. Facilitate field repair of brukenor cut Uire9.

d. Permitunitsin drawersand elideout raoksto be pulledout to the limitof
the slideor supporttravelwithoutbreakingOomections. Unitswhichare
difficultto oonnectwhen mounted,shallbe oapablao: muvemantto a more
caivenientpositionfor oonnecting end disconnectingcables. When draweraor
racksare ful1y extendedand rotated,if rotatable,the cablebendradiussha11
not be lessthan threetimesthe cableassemblydiameter. Uhen flatmlded
cableassembliesare used,the bendrsdiusshallnot be lessthanten timesthe
oebleaasembly thickneaa.

e. Permitreplacementof at leasttwo of the particularpartsto whichthe wire
or cableie connected.The onlyexceptionsto this provision are cases iihere rf
leads❑ust be as shortas possiblefor electrtoalreasonsand whenfixedpath
rotatingis specifiedor the amountof slackis limitedoy spaceavailableas
occursin automaticmachinewiredpanels.

REQUIREP12NT69
29 August1986
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NIL-STD-454K

r. Ensurefreedomof Mtivn of 1ugs or terminalsnormal1y intended‘tohave some

@

degreeof muvement(forexample,floatingcontactson electrontubesockets).

7.3 ~. Wiringend cablesin terminalboxeeshallbe
fannedout to identifyterminalsfor checkpurposesif test pointsfor required
maintenanceinrormation are not provided.

7.4 ~. Leadsfromcableentrancesto terminal
boards,plugs,jacks,and eimilardevicesshallbe harnessed,euitablyclamped
or wpported in a cableduct. Flat cablein accordancewithNIL-C-55543-Y be
used whereeuitable.

7.5 JIiEiJ&~. Strandedwire la preferred;however,solidtiremay be
used in t.h=aquipnent,providedaucbwire is sc Ineulatedor held in placethat
it dues not failor ebowexcessivemotionlikelyto reeultin failurewhen the
equipmentis subjectedto vibretionend ehoekencounteredunderthe epecifhd
eervicewndittens. An uninterruptedtire is preferableto a junction. The
folluwingdescendingorderof preferewe existswhen junctionsare used,end the
choicecf the lisied junctionsshal1 be determinedby considerationof
reliability factw.v,maintenancefactors,and manufacturingprocedure:

a. Permanentsplices

b. Boltedwnnectione

c. Cumectori4.

?
7.6 4Wnm&@& Wiringto wnnectione withinthe equipmwt shallbe suitably
eupportedin such manneras ZO prevent breakage and eliminate changes in

eharacterist ics cr output es a resultof vibrationaod accelerationor ehnck
encounteredunderthe epeoifiedserviceconditions.

7.7 ~. Plugsand receptaclesfuroiehedas integralwiredin
partsof articlesof equipmentshallbe processedby providinga meansto
lengthenleakageiistances,to spreadthe area of flexureof connectorwires,
and to move the flemre awayfrom the terminals.

7.8 ~. Wire and oable ahal1 b properlysupportedand securedtc prevent
unduestresson the conductorsand terminalsemd unduechangein poaitiocof the
wire or cableduringand aftersubjectionof the equipmentto spaoified eervioe
conditions,or afterserviceor repairof the equipmentin a normalmender.
When shieldingon wire or cable1s unprotectedby en cuterinsulation,adequate
supportis necessaryto preventthe ehieldingfrom cumingin contactwith
exposedterminalsor conductors.Twineor tape ehal1 not be usedfor eacurfng
wire and cable.

7.9 ~. Cablesand eeparableharnesaeashellb of the
two-connectortypewheneverpossible. Also,when possible,the two connectors
shallbe cf ihe a numberof contactsand all oontactsshallbe wired
point-to-point(i.e., pin 1 to pin 1
im sequence).

, pin A to pin A, or pin 1 to pin A and up

*

A mirtimumnumberof connectortypesend contactconfigurations
withina type shallbe usedconsistentwith non cressmetingrequiramenteand

/
circuitand spareconsiderations.

( Supersedes
NSQUIRE14ENT69
10 September1981
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8. ~

8.1 ~. Stutis(solderingpoetsto whichpartsare
permanent1y affixed), solderingLugs (projeo~ionswhichsolderto ends O? wires
‘W facilitateattachmentto eolderleesConnections),and solderingterminals
(itemxwhichare attachedto the chaesis,or insulatingboards,strips,or posts
to eerveae a molderjunctionfor tuo or =X’swiresw leeda)com underthie
headins. All solderingstuds, lugs,and terminalashallbe notchedor otherwise
providedwith meansfor mechanicallysecuringthe tie or leadpriorto tha
applicationof solder. All soldertype studsshallbe mountedin suchmanneree
to precludetheirlwsening or rutationdue tc .aoldaringoperatloneor from
atralnsdue to attachedwiresor leads.

8.2 ~. Soft solderaloneshallnot be dependedupon for
meohenlcalatrecgth.

)

8.3 ~. Tbe codsof eachwireterminatedby
aolderleaecrimptype lugsshallmeat the followingrequiremanta:

c a. Ineulated,aclderlesslugsare preferredand shalloonform to HIL-T-7929.

b. Where thermal or otherconsiderationspreventthe use of insulated lugs,
noninsulatedxolderlesslugsconformingto MIL-T-792Bshal1 be used,provided
they are cvvaredwith an insulatingsleeve.

9.4 ~. Solderlesswrappedwire connections
shallbe in accordancewithKIL-STD-1130. Procuringactivityapprovalis
requiredfor Navy airborneand Army ‘MLs5i:6 appUcg8ione.

“’)

8.5 ~. Mhenevarbolts,screws,nuta, studs,or rivetsare used in a
en rf circuit, al 1 oonnect iona thereto shall be aecurely soldered, exoept that
eoldered connections are not considered practicable at studs of molded phenolic
Oapacitvrs,meterterminals,end otherplaceswheredamagefromoverheatingmay
result.

8.6 ~. In no meseabal1 electricalconnectionsdepeadupon
wiree,lugs,terminals,and the like,clampedbetweena metallicmemberand an
insulnting materialof other than a oeramicor vitricnature. Such oonnections
ehallbe clampedbetweenmetalmembers,preferably,suchea m asaambly of two
nuts,two uaehersend a machinestraw.

RSQUIRENSNT69
29 Auwst 1966
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UIL-STD-55UK
:

9. ~. Unpottedconnector furmiehedas integral
wiredin parteof articlesof equipmentehallhavea pieceof insulatingtubing
placedcvar eachuire In the connector.Tbe tubin$shallbe 100g enou5hto
coverthe contactand at heat 1/2 inchof ineulatloi’orWe ‘~re attachedti
it; but in no case shallthe lengthof the tubingemceed2 inches. The m.i.ni~
lengthof 1/2 inchmay be reducedto 3/16 inchwhererestrictedvolumedoes not
permitlongertubing(ouchES in miniaturisedelectroniceubmasambliee).fba
tubing ehallfit tightlyoverthe contactor be tied eeourely encugb EC that it

will cot slideoff. If barewire is used,tbe tubingehal1 be 10CS enough to
estendat least I/4inchbeyondthe oontact,metal shellor clamp,mhichever
projectsthe fertheet. This paragraphdceenot ●pply to connectorswith body
insulatedcrimp-oncontacta,to iceulatiocdieplacemantconnectorsor mass
eclderedflatcableamiectore,nor doseit applyta wireurmppadomnectora in
accordancewith IUL.STD-1130.

90. . Ssceptmbaa mtbermieespecified
in the detailequipmentapecifioation,all interoomnectingcablescarryingrf
signalsehal1 make uee cf coaxialoebleor uaveguldeeand mhal1 preferablybe
terminated in the characteristic impedanceof the trenemtttbgmedia. CCC-
ductoraintendedto carrypulsecm otherueveformeand mhichmay Undesirably
oouplesuch eignalsintootherconductorsshallnot be boundintca cabla.

11. ~. Priorto attachmentcf terminalsto preparedlengthsOf
cableswhichcontainmaterialsthatwill eupportfungus,the endsahsllbe
protectedegainetentranceof wisture and fun@a by treatmentwitha fungicidal
varniehconformingto KIL-V-173in accordancewith IUL-T-152.

!’:

!
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MIL-STD-454K

SUBSTITUTABILITY

1. ~. This requirementeetabliehescriteriafor the selectionend
applicationof substitute parts.

* DOD-STD-480 Config3mationControl- EngineeringChanges,Deviation
endHalvers

3. ~. Exceptas mted in paragraph4, eubstitutepwts
ehallcomplywith the foilwing:

● 3.1 Substitutionof partecoveradby militaryapecifioetiooaXM etandards
that includeeubatitutabflity or supersessioninformationis ac!oeptable.This
type subs:1tution doesnut requirasubmissionof enginaerlngchangeproposals,
deviations,or waiversin accordancewithDOD-STD-480.

*

?
●

3.Z When the equipment design specifies a commercialpart,.xmilitary
specificationpartmay be substitutedwhen the form,fit, functionend
characteristicsof the militarypartare equalto or betterthanthoseof
the specifiadcommercialpartunderequivalentenvironmentalconditions.
This type substitutioni9 eubjactto applicableconfigurationcontrol
proceduresof 00D-sTD-480and shal1 be documentedon a partssubstitutionliet
as dascribedby DOD-STCI-480.

3.3 When the equipmentdesignspecifiesa part that beoomesunavailable,a
eubetitutepartwhichmeatsthe form,fit,and functionalcharacteristicsof
the epecifiedpartmay be eobstitutedafterapprovalia obtainedfromthe
applicableacquisitionactivity. This typeof substitution is subject to the

applicable oonf iguration control procedures of DOO-STD-480 and shal1 be
documented on e perta eubetitution liet aa described by DOD-STD-480.

4. Substitutepartswith
quality/reliabilitycharacteristicssuperiorto thosespecifiedin the verta
list ehallnot be usedin equipmentto be subjectedto qualificationor
demonstrationteets.

I

Supersedes
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e Applies

~~
QQ-u-321
QQ-N-343

p-F-300
L-P-516
L-S-300
(P2-760
O-T-236
v-T-276
v-T-285
v-T-291
v-T-295
w-&134
*-1 37
W-bill

*L-116

CC+- 1807

pF-B-171
FF-8-185
FF-S-187

q

PF-s-195
FF-S-575
FF.N-836
FF-R-556
FF-s-85
m-S-86
FF-s-92
m-s- 107
pp-S-2oo
FF.S-21O
FF-H-84
FF-w-92
FF-W-1OO
94-s-750
QQ-G530
CIQ-c-533
QQ-C-585
QQ-c-586
94-P-416
QQ-S-571
w-S-766

52
11,26
67
5

4:
84
44
44
27
27
50
50
46
6
6
6
6
12
12
12
12
12
12
12
12
12
12
12
12
41
41
41
41
41
12
5
41

QQ-w-423
Q2-W-470
m-I-735
TT-%V32
VW,-800
w-P-236
22-$-765
mb428
*A-121
*A-130
IQ+A-131
-A-132
IQW-A-134
*A-138
*A-181
w-A-189
WA-1617

~-~.lo

~L-H- 14
ML-C.-17
HIL-D-24
!UL-T-27
u-s-61
nxL-N-76
KU-P-79
HIL-T-152
KIL-G172
IUL-V-173
HIL-G442
MU-N-59
HIL-c-572
IUL-I-631
W-J-64 1
UIL-P-642
MEL-T-713
MIL-C-915.
HIL-P-997
~L-S-1222

Applies

41
20, 66, 71
al, 66, 71
41
5

::
43
26
44
23
23

$:
23
23
23
23
23

11,26
11,26
65, 66, 71
46
14
40
20, 79
11,26
69
55
69
66, 71
44
44
11,69
10

:
66, 71
11,26
12

\ Supersedes

INDEX 1
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KIL-I-1361
IUL-L-2105
lfIL-G-3111
MU-G-3124
IUL-L-3150
IUL-I-3158
kfIL-I-3190
MIL-C-3432
ML-T-3530
IUL-2-3644
IUL-L-3661
MIL-I-3825
IUL-L-3890
MIL-L-3918
HIL-A-3920
HIL-K-3926
MIL-B-3990
UIL-W-4068
UIL-!-4f03
%IL. 1-4/,18
HIL-H-4819
141L-t4-Q820
PIIL-w-5086
MIL-X:5087
HXL-B.’341)
FIIL-A-5540
IUL-F-5591
IUL-R-5674
IUL-8-5687
MIL-U-5845
MIL-U-5846
IUL-W-5908
HIL-L-6085
IUL-L-6086
141L-L-6363
MIL-B-6812
HIL-H-6858
HXL-W-70T2
15L-C-7078
KU-I-7444
UIL-S-7742
ltfL-M-7793
HIL-L-7806

INDEX1
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4plies

40
43
46
46
43
11,69”
11,69
66, 7f
44
42
50
11 .
65
43
23
28
6
44
46

%
46
20, 66, 71
1, 74

49
23
12
12
,6
3, 66, 71
20, 66, 71
21, 66, 71
4,
43
50
12

12
51
50

11-2

KIL-8-7838
ML-B-7883
MIL-R-7885
IUL-T-7928
MIL-S-7947
RIL-L-7961
KIL-H-7969
HIL-S-8516
K2L-A-8576
HIL-u-8604
141L-M-8609
nIL-w-8611
~L-U-8777
ML-R-8814
IUL-%8831
MIL-S-8879
IUL-E-8891
U2L-U-8939
KIL-8-89Q2
tUL-B-8943
KIL-B-8948
MIL-A-9067
MIL-C-9074
NIL-M-9397
MIL-B-10154
MIL-C-10544
MKL-T-10727
IUL-R-10761
ML-8-11188
HfL-S-12285
KKL-C-12520
KCL-S-12883
N2L-T-13020
KIL-s-13282
tUL-8-13506
IUL-S-13572
UIL-C-13777
ML+- *3786
HIL-lt13787
KtL-P-13949
IUL-F-14256
141L-P-15024
@fIL-P-95037
tUL-P-15047

Siim91k

12
59

d

12
19,69
41
50
46
47
23

:;

6:
$1,26
11

Supersedes
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00D-& 15072
iUL-L-1509B
mL-I-15126
!UL-G 15305
KIL-T-15659
)41L-L-15719
IUL-S-15743
IUL-H-1603G
MU-+16125
HIL-F-16552
NIL-M-16878
KtL-I-16923
HIL-M-17059
MUA4-17060
MIL.I-17205
?UL-L-17331
KIL-B-17380
WL-M-17413
KIL-!l-17556
HIL-L-17672
~L-I- 18057
~L-I-18n7
~L-F-18240
u&w-18326
UIL-S-18396
KIL-G-18709
IUL-I-18746
MI.L-!4-19097
KIL-U-19150
~L-M-1916o
ML-P-19161
HIL.I.19t66
IUL-+19167
HIL-w19283
IUL-C-1931~
~-s- 19500
HIL-C-19547
luL-lka9633
?UL-T-21038
HIL+21604
HIL-G21609
IIIL-I-22076
~L.I-22129
nL-S-22215

Applies

27
50
11
14

:;
58
51
51
52
20, 66, 71
17
46
a6

:;
6
46
46
83
1,69
11
12
13
56
43
11

UX.L-P-22324
IUL-T-22361
wL-A-223~
I(xL-%22432
ICLL=%22473
IUL-W-22759
UXL-S-22820
IUL-T-22821
HIL-A-22895
IiIL-C-22931.
IUL-?-22978
NIL-1-23053
IUL-B-2307t
H2L-C-23183
NIL-s-23190
KXL-I-23264
~L “>23437
IUL’3-23586
UIL,I-23594
MIL.T.23648
KtL-c-23806
UIL-G-23827
mL-u-240Q1
IUL-I-2Q092
MIL-G-24139
UIL-A-24179
UIL-G-24211
U&-:;y;:

.
IUL-n-24325
IUL-I-24391
u2L-ti-250~
UIL-U-2S038
IUL-K-25049
~L.&2$ *;7

~~!IIL-A+!ij3
IUL-I-2!475

; ~lkz 518
H.&c-2,072
MIMI-27265
luL-i?-27384
IUL-C-27500
IUL-P-27538
~L-F-28~17
PUL-D-28728
plxL-R-28750

AppllOe

11
12
23
56
12
20, 66, 71
56
56
23
65
12
11, 69
46, 52

6;
11
66, 7~
*7

;;
65
43
47

:;
23
53

1%
26
11

$
~,

23
23
49
26
66, 71
44

& 71
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INDEX 1-
14 February1986

‘ IND2X1
29 Au@st 1986

11-3

Downloaded from http://www.everyspec.com



nn#-s’rD-J+54K

Applie3
~~

UIi.-w28787 73
tUL-R-28803 68
MIL-P-z8809 5, 17
IU.L*3851O 64, 75
MU-M-38527 60
MXL-G39006/22 2
UIL-G3901O
)5L-G39018
KU-T-43435
tUL-S-46049
IUL-A-46050
MIL-I-46058
I!xL-P-S6112
NIL-w-*6132
KIL-A-46146
141L-S46163
UIL-P-46843
MIL-I-46852
141L-H-46855
KCL-E-49030
KIL-R-50781
IUL-P-50884
UIL-A-52194
HIL-C-55021
MIL-S-55W1
MIL-P-55110
KIL-C-55116
ML-8-55118
IUL-B-55130
ML-T-55156
KIL-T-55164
MIL-G55181
MIL-B-55252

INOSX1
29 August 1986
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IUL-O-5531O
IUL-G55339
ML-R-55342
HtL-G55365
MU-C-55543
MIL-T-55631
HIL-C-81021
IUL-W-81044
KiL-I-81219
IUL-A-91236
KIL-A-81253
tCiL-M1288
tuL-o-81322
!UL-W-81381
MIL-E-81512
ML-T-81533
IUL-I-81550
ML-P-81728
WL-k8 1744
KtL-8-81’757
KIL-&81793
ICIL-W-81822
IUL-8-81934
ML-8-81963

* !!IL-c-W46
MIL-C-83503
tUL-T-83721
liIL-T-83727
KIi.-S-8373~
KtL-S-83734
KIL-w83769
KtL-E-85082
KIL-D-87157

Applies

38

:

6;
t4
41
20, 66, 71
51
23
23
5s
43
20, 66, 71
56
5
47
5

:s.

20
6
56, 67
14
10
14
56
58
60
27
56
68

.
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FSD-SI’D-H28 12
FsD-srD-ao6 26

IUL-STD-12 67
. lUL-sTo-22 13

MIL-S2D-108 55, 69
IUL-STD-130 ...

. HIL-~-155 !;
UIL-S’:D-18B-124 74
KIL-S20-189 55
HIL-STD-195 67
HIL-S2D-196 34, 67
HIL-STD-198
UCL-STD-199
HIL-STD-200
HIL-~D-202
MIL-STD-205

@

141L-WO-248
KIL-STD-255
HIL-STD-275
HIL-STD-276
HIL-S2D-280
HIL-STD.411
KIL-STO-Q15
HIL-STD-461
WL-STD-462
HIL-sTD-469
KIL-STO-470
KIL-STD-471

* DOD-STO-480
KrL-sTD-681
IUL-STD-683
IUL-STO-688
MIL-STD-701
UIL-STD-704
HIL-STD-7?0
MIL-STD-721
141L-S2D-750
KfL-STD-756
MKL-STO-791
aL-sTo-783
UIL-SID-785

e

● IUL-STD-810
UIL-~-883

2“
3
29
3, 5
25

! 13
2’
5* 17
21

( Supersedes
ISDEX1
14 February1986

7, 8, 36, 67
67
z“
61
61

:’
54
72
20
38
27

z
56
35, 36, 54

32
35
67
35, 64
h
5, 64, 75

11-5

IUL-STD-889
HIL-2T0-965

● HIL-STD-981
IuL-sm.l130
KIL-STD-1132
NIWSTD-1261
UKL-sTO-1275
~L-~D- 1277
141L-Sl’D-1279
MIL-= 1285
mL-sTD-1286
IUL-STD-131O
UL-SID-9327
IUL-STD-1328
am-sm- 1329
IUL-=D-1334
KIL-STD-1346
PItL-STD-1352
UIL-STD-1353
IUL-STO-1358
HIL-STD-136o
IUL-STD-1378
MIL-STD-1389
MIL-STD-1395
HIL-STD-1399
luL-srD-1451
IUL-STD-W8
UIL-STD-1472
UIL-STD-1498
!uL-sTD-1516
UIL-STD-1539
IUL-S2D-1542
HIL-STD-1547
HKL-sTD-1562
DOD-STO-1578
KtL-STD-1595
HIL-STD-1636
IUL-STD-1637
KLIATD-1638
KLL-sro-1639
UL-STD-164D
nIL-sro-1646
DOD-STD-1686
?fiL-STD-1857
UKL-STD-2113
IUL-*2118
KIL-STD-2175
?EW5191
%25471
1627110

1, 36, 50, 62
37
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US27212
tB33522
ns33540
At333557
US33558

MIL-NDBK-5
IUL-SDBK-214
MIL-BDBK-216
MIL-NOBK-217
~L-nBK-218
lfIL-HOBK-225
IUL-HBDK-231
IUL-SDBK-251
HIL-NDBK-253
DOD-HDBK-263
PIIL-HDBK-472
141L-NDBK-600
MIL-SDBK-660
MIL-NDBK-691

Applies

19
12
12
12
12

2
53: g

56
%
56
52
61
75
54
1

53
23

AGMA Spsoifioetions
ANSI B93.1-64
MSI S93.2-71
ANSI B93.3-68
AIISIB93.4*BI
ANSI B93.5-81
ANSI B93.6-72
ANSI S93.7-68
ARSI S93.8-68
MS 293.9)4-69
ANSI S93.10-69
ANSI B93.1IU-81
MSI B116.f-74
ANSIB117.1-74
ARSI c95.I-82
ANSI C95.2-82
ANSI N2.1-69
ANSI 235.1-72
ARSI 235.2-68
ANSI 235.4-73
AHSI 253.1-79
ANSIIAUSA2.4-79
MSI/AUS A3.0-80
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49
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1
1
1
1
1
1
I
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Vol 1-1978

AsTnSt.d- wood,
Part22
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ASTMA682-79
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ASTMS522-80
AsTN0495-73
ASTN0568-77
=H D635-81
A5’T)!D1OOO-82
AST14D1868-73
EIA RS 297A-70
IEKE200-1975
NAS 498
NAS 547
NFF’A70-1984
OL 94

C#R,Title 10, Ch
Part C%

CPR,Title21, Cb
SubchJ

,

41 0

3 .
45
10
67
12
12
1,8
3
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I,
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CPR,Title29, Ch nII
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23, 26, 43, 44, 47
NTIA Planusl 61
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Caetinga . . . . 1 .-: . ~ 21
Circuitbreakere . . . 8, 37
Clempa . . . . . . . . ..6O
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C~earance . . . . . ...69
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Connection
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Ccsinectora
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Coevertera,ro~ ~ --*6
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crimpingtoole . . ...-39
Cryeta.lunite. . . . ...38
Derating,eleotronioparts 18
Devioea,mloroelectrnmio. 64
Devioea,eemiooeduo~ . . 30
Dial●eohaniama,tuolng. . 42
Dials,mmt?nl . . . . - ~ ~~
Diacharglngdevioee. . . .
Disks,insulator . . . ..60
Displays . . . . . . . ..~
Dieaitilarrntala. . . . . 16
D3naeotora . . . . . . ..*6
Bleotrioal
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~neotiona . 5, 10,24, 69
Filtere. . . . . . ..-’7O
Ineulatlngmaterlala . . tf
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Overioeaprotew%loo . . .~~ ~
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Eleotroatatic
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Sensitiveparts. . . 30, 64

Bmbedmant. . . . . . . . .47
Fmoapeulation. . . . . . . ~
Bncloauraa . . . . .1,“36.’95
Febrio . . . . . . . . . =56
?matenerhardware . . . . 44
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FerrouaalloYZ . . . ...12
Fibrous=atariAl, -o . S4
Flability . . . . . . . 3
Flengaa,vawgwlde . . . . 53 IFlux,aolder~ . . . . . . 5
Fungusinertmateriela . . a
Funsuaprotection . . . . 69
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INDSX2
29 Auwst 198614 February1986

12-1

Downloaded from http://www.everyspec.com



MIIATD-454K

BaLHQ.

.G-trains . . . . . ...48
karat . . . . . . . . . . .48
Generators . . . . . . . . 86
Grounding. . . . . . ~, 6, 74
Guards, aleotrioal . . . . 1
flandlea. . . . . . . ...28
Hardware,faate,aer. . . . 12
Beating. . . . . . . . . .52
8ookupwire . . . . . . ..2O
Ruaac engineering . . . . . 62
flydraulios . . . . . ...59
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Iodioetor lighte . . . . . 50
Induotore. . . . . . . ..l4
Inauletiogmateriale,
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Ineulatordisks . . . . . . 60
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Interference
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Interlocks . . . . . . . . 1
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Item namae,nomenclature. 34
Jeoke,telephone/tast. . . 10
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Lacirw . . . . . ...9.69
Lamps . . . . . . . . . . .50
Leakagedlatanoa . . . . . 69
Legende. . . . . . . ...67
Light emittingdiodee. . . 50
Ligbte,indicator. . . . . 69
Linee,rf transmission53, 65
Load,dumg, rt . . . ...53
&ooklng devloee. . . . 12,28
Lubricants . . . . . . 6, 43
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?laintainability. . . ...54
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Modules
Uarkingof . . . . ...57
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Power.electrical. . . .1, 25
Printedtiring . . . . . . 17
Uerkingof . . . . ...67

Protection
Electricaloverload. . . 8
High voltage/currant. . 1

Pvt . . . . 11,20, 65, 66, 71
Quartzorys~ unite . . . 38
Raoka. . . . . . . . ...55
Rdiation (Iaeer,
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Uadinaotiveaaterle2 . . . 1
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Rasistora. . . . . . ...33
Resolvers . . . . . . . . 56
Rf oo”nneotors. . . . . . . 10
Riveting . . . . . . ...9
Rotarypowerconverters. . 46
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Sorews . . . . . . . . ..l2
Semiconductordevioea. . . 30
Servodevices. . . . . . . 56
Setacrewe. . . . . . . ..l2
Sbafta,wntrol . . 12,28, 42
Shielding
Electrical . . . . 1, 9, 74
u.sgnetio. . . . . . . .6o

Shialda. . . . . . . . ..6O
Stook.electrical,
effeotaof .

Shunta(Detar)
Signs,●eeident
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Solder . . . .
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Specialtools.
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Tape
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Leoing . . . . . . ...69
Reflective . . . . . . . 6?

Terminalboards,etrlps. . 19
Terminallugs . . . . . ..l9
Te~natione . . . 1, 19,69
Tastequipment . . . . 32, 49
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Thermaldesign . . . . . . 52
Theraiatora. . . . . . . . 33
Tbermooouples. . . . . 10,~ I
Threed . . . . . . . . ..~
Threadedfaatenere . . . . 92
Threada. . . . . . . . ..l2
Tools,special . . . . . . 63
Toaicmaterials. . . . . . 1
Trensformera. . . . . . . 18
Trenaaiasionlines,rf . . 53
Tranaolvers. . . . . . . .56
Tube cleapa. . . . . . ..6o
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Warninglabela . . . . 1, 27
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