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1.

1.1

MILITARYSPECIFICATIONSIiEC’T

CABLE,SPECIALPURPGE, EIEYRICAL

This specificationis approvedfor use withinSPACEAND
NAVALilTARFARESYSTEMSCQ’’NMD(EC), Departmentof theNavy,
and is availablefor use by all Departmentsand Agentiesof
the Departmnt of Defense.

NUI’E: PVC insulationnot to be used in aircraftor
aerospaceapplications.

SC32PE

aQ2E?!2”This specificationcoversshieldedpairs,polyvinylchlmide
insulatedand iacketedmulticonductircable foruse withinshoreconnnmication
stations~not to be usd onkmardship.

1.2 Classification.Cablesshallbe of the followingnumberof pairsas
specified(see6.1):

1 pair
3 pairs
6 pairs
11 pairs
26 pairs
S2 pairs
104 pairs

Beneficialcomments(recommendations,additions,deletions)and any pertinent
data whichmay be of use in improvingthisdocumnt shouldbe addressedto:
Commander,SpaceandNavalWarfareSystemsCommand(ELEX8111)Washington,EC
20363by using the self-addressedStandardizationMxunent Improvenmt
Proposal(DDForm 1426)appearingat the end of thisdccumentor by letter.

/

AMsc/’NA FSC 6145

DISTRIBUTIONSTATEMENTA. Approvedfor publicrelease;distributionis unlimited.
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MIL<-23437E(EC)

1.2.1 Part number. The partnumberconsistsof the letter“Mw, thebasic
numberof~s~f ication,followedby a dash numbertakenfromTable1.

Example: M23437-026

r

T DashNumber

SpecificationNumber

M23437-026indicates- Cable,Specialpurpose,Electrical:26 Pairs.

TABLE1. DASH NUMBERS

I DMH NUl@ER

001
003
006
011
026
052
104

...—- ..—- .-——

2. APPLICABLE~

2.1 Governmentdocuments.. ..—

CABLEPAX=

.—

1
3
6
11
26
52
104

2.1.1 Specificationsand standards.The followingspecificationsand
standardsforma part of thisspecificationto theextentspecifiedherein.
Unlessotherwisespecified,the issuesof the= d~~nts shall~ tho~ list~
in the issueof the Ilepartrwntof Defense
(DODISS)and su@ement thereto,citd in

Indexof Specificationsand Standards
the solicitation.

2
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SPECIFICATI=

FEDERAL

A-A-1586 -

MILITARY

MIL+2-17/28 -

MIL-I-631 -

MIL-C-12000 -
MIL-w-16878 -

MIL-w-16878/17-

MIL-C-39012/16-

MIL-C-39012/21-

MIL-I-45208

SmANMms

FED-STD-228-

MILITARY

MIL-Sm129 -

Tape,Pressure-SensitiveAdhesive(Waterproof)

Cables,RadioFrqency~ Flexibler~iall
50 OHMS,M17/028-IKX158
Insulation,Electrical,Synthetic-ResinComposition,
Nom igid
Cable,Cord,and whe~ Electric;p~ckagim of
Wire,Electrical,Insulated,GeneralSpecification
For
Wire,Electrical,Pol~inyl Chloride(PVC)
Insulat~, 105°C, 600 Volts,PolyamideJacket.
Comectors, Plug,Electrical,Coaxial,Radio
Frequency,(SeriesBK, (Cabled),pin tintact~
class 2)-
Connectors,@axial, RadioFrequency(SeriesBK
(Uncabled)- Receptacles,Female,Jam Nut bunt~~
Class II)
InspectionSystemRequirements

Cableand Wire, In~kt*; *tis of Testti

Markingfor Shipmnt and Storage

(Copiesof specifications,standards,handboks, drawings,publicationsand
otherGovernmentdocumentsrequiredby contractorsin connectionwithspecific
acquisitionfunctionsshouldbe obtainedfranthecontractingactivityor as
directedby the contractingactivity.)

3
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MIL-C-23437E(EC)

2.2 Otherpublications.The followingdocumentsforma partof this
specificationto the extentspecifiedherein. Unlessotherwisespecified,the
issuesof thedocumentswhichare DOD adoptedshallbe thoselistedin the
issueof the lX)DISSspecifiedin the solicitation.Unlessotherwisespcifiedr
the issuesof documentsnot listedin theDODISSshallbe the issueof the
nongovernrentdocumentswhichis currenton thedate of the solicitation.

Asm

ASIMB33 - StandardSpecificationforTinnedSoftor AnnealedCcpper
Wire forElectricalPurposes

As’11’lD470 - StandardFkthodsof TestingCrosslinkedInsulationsand
JacketsforWire and Cable

AS’IllD2240 - RubberProperty-thx~ter Hardness

(Applicationfor copiesshouldbe addressedtoAS’I?4,1916RaceStreet,
Philadelphia,PA 19103.)

ASSCXXATIONOF AMERICANI?AILRCYUX5

&nericanAssociationof RailroadRulesand Regulations

(Applicationfor copiesshouldbe addressedto theAssociationof American
Railroads,59 EastVan BurenStreet,Chicago,IL 60605.)

MUIGELLCQLORCHARTSFOR PLASTICCABLEAND WIRE

(Ap@icationfor copiesshouldbe addressed@ theMunselltilerOmpany, Inc.,
2441N. CalvertStreet,Baltimre, MD 21218.)

OFFICIALCLASSIFICATIONCCMKITI?EE

UniformFreightClassificationRatings,Rulesand Regulations

(ApQicationforcopiesshouldbe addressedto OfficialClassification
Cannittee,1 ParkAvenueat 33rdStreet,New York,NY 10016.)

(Nongovernmentstandardsand otherpublicationsare normallyavailablefrcmthe
organizationswhichprepareor whichdistributethedmuments. These
dmuments alsoma” be availablein or throughlibrariesor other informational
services.)

2.3 Orderof precedence.In the eventof a conflictbetweenthe textof. -—
thisspecificationand the referencescitedherein (exceptforassociated
detailspecifications,specificationsheetsor !4Sstandards),the textof this
specificationshalltakeprecedence.Nothingin thisspecification,howver,
shallsupersedeapplicablelawsand regulationsunlessa specificexemptionhas
beenobtained.

4
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3. REQUIIW4ENZS

3.1 Firstarticle. When specifiedin thecontractor purchaseorder,a
sampleshallbe subjectedto firstarticleinspection(see4.4 and 6.3).

3.2 Material.

3.2.1 Conductor. The conductorshallbe number22 AmericanWireGage
(AWG)(nominaldiameter.0253)tinnedsolidcopperwire in accordancewith
AS’ll!B33.

3.2.1.1 tinductorjoints.~ductor jointsmy be brazedusinga silver
alloysolderand a nonacidflux~or wel-dedoJointsshallbe buttedand shall
be free from lunpsand sharpprojections.The tensilestrengthof any section
of a brazedor weldedconductorjointshallbe not lessthan85 percentof the
tensilestrengthof an adjacentsectionwithouta joint.

3.2.1.2 Conductorresistance.The directcurrent(d.c.)resistanceof
eachconductorshallnot exceed18.3ohmsper 1,000footlengthwhenmeasured
at or correctedto 68° Fahrenheit(F).

3.2.2 Insulationmaterial. The insulationmterial shallbe .010+ .004,
-.002 inchthickof polyvinylchloridein accordancewithMIL-w-1687~/17.Over
the insulationshallbe put a jacketof polyamidematerialof .003– .001
inchthickin accordancewithMIL-W-16878.The insulatedconductirshallmeet
all requirementsof MIL-W-16878f17priorto cabling. The watertanktestof
MIL-W-16878is not required;heat resistancetestand =lder testshall*
performedon the finishedinsulatedconductor.

3.2.2.1 Colorccdinqof insulation.The colorcodingof insulationshall
be as shownin Table II so as ti identifyeachpair in thecanpletedcable.
(NUI’E: Spare pair(s)are acceptablefor cablesof 26 pairs through104pairs
providedthe outsidediameterdoes not exceedthatspecifiedin TableIII).
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PAIR

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Sp3re

MIL<-23437E(=)

TABU? 11. ~ UXNtQ

CCU3R

Blue .x@ whl:e
[or natural)

Orange ad white
(or natural)

Green and white
(or natural)

Brom ad white
(or natural)

Slate and white
(or natural)

Blue and red

Orange ard rd

Green and red

Brain ad red

Slate and red

Blue and bl=k

Orange ad bl=k

Green arxiblack

Brown d black

Slate ard black

nlue ard yellw

Orange ad yellow

Green md yellou

Brow? d yellow

Slate and yellw

Blue ad violet

Orarrgeat-dviolet

Green ru’dviolet

Brmrn ard violet

Slate ad violet

Blue-white (stripe) an
white (or natural)

Orange-white (stripe)
md white (or natural)

M and Black

——
PAIR
Umm

26

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46Y

47

48

49

50

51

52

[For 52

or

104

pair)~

—_—

UU)R
.— .—

Green-white (strIF) am)
white (or natural)

Brown-white (stripe) and
white (or natural)

Slate-white (strip) and
white (or natural)

Blue-white (stripe) ad red

Drang*white (strips)am! red

Green-white (stripe) ad red

Brown-white (stripe) and red

Slate-white (strip) and rad

Blue-white (strip) arslbl=k

Drange-white [strip) ard black

Green-white (stripe) ad black

Brom-white (stripe)and black

Slate-white (stripe) ard blzk

Blewhite (stripe) SIW3yellow

Orange-white (stripe) ad
yellow

Green-white (strife) and yellow

Brcm-white (strip?)ard yelti

Slar.euhite (stripe)and yellow

Blue-white (strip) and
violet

Drangewhite (strip) and
violet

Green-white (stripe) and violet

Brwn-uhite (stripe) ati violet

Slate-white (stripe) arxlviolet

M aml white (or natural)

W-white (stripe) and white
(or natural)

lJ At the manufacturer’s rption, pair nmber (46) and the “Spare” pair
may M used ti assure the required nmber of (ncmdefective)pairs.

6
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3.2.2.1.1 Defectivepair(s). Each end of the cablelengthcontaining
defectivepair(s)shallbe tagged. The tags shallindicatethe specific
defectivepair(s). For reelmarkingof length(s)containingdefectivepair(s)
(see5.3.1).

3.2.2.2 Colorstandards.The coloredinsulationshallxmatihthecentroid
colorsas definedin the latestrevisionof theMunsellColorChartsfor
PlasticWire and Cable. The colorpigmentsshallbe chosento yielduniform
dielectricconstantbetweencolorsand shallhave no injuriouseffectson the
insulation.

3.2.2.2.1 Insulationstripinq. All insulationstripingshallbe suchas
to providereadilydiscerniblewhitestripeson the polyvinylchloride
insulation.Thesestripesmay be integralof the insulationor thestriping
may be providedas an externalplasticcoatingon the i.nsulationoverwhich
shallbe the transparentpolyamidejacketor on the surfaceof thepolyamide
jacket.

3.2.2.3 ‘lkistinqof pairs. ‘I’heinsulatalconductorsshallbe twistedinto
pairs. The averagelengthof lay in any pair of the finishedcableshallbe
not less than3 inchesor mre than 6 incheswhen~asured on any 10-foot
length.

3.2.2.4 Shieldinqof pairs. Eachpair shallbe shieldedwitha closely
wven braidof number36 AW tinnedcopperwire in accordancewithASTMB33.
The shieldedcoverageof the twistedpair shallbe not less than90 percent
when testedas ~cified in 4.6.2.

3.2.2.4.1 Insulationshieldinq.Each shieldedpair shallbe helically
wrappedwith a doublepolyestertape,.0005inchminimumthicknessin
accordancewith~ G of MIL-I-631. Heat sealable(or equal)polyestertape
may be used,or an adhesivemay be appliedbetwwn the polyesterlayers,with
an overlapof at least10 percent. The tape shallnot unwrapafterthe jacket
has been r~~.

3.2.3 Cableconstruction.The shieldedpair shallbe asstmbledto forma
substantiallycylindricalcore assenbkd franpairsstrandedwithvariouslays
to minimizecrosstalk.Adjacentlayersmay be strandedin the samedirection
or in oppositedirections.For 104 paircable,the cable shallbe formedin
two 52 pair concentricunitsor four26 pair units. The 52 paircableshallbe
formedin a singleconcentricunitor two mncentric unitsor four13 pair
units.

3.2.3.1 Bindertan. For separation,a colored bindertapeshallbe
appliedaroundthecenterconcentricunit for 2 unitsof the 52 paircableI
aroundeachof the 4 unitsof the 52 pair cableand aroundeach26 or 52 pair
unitsfor 104 paircable. The colorsof the bindingtape shallbe readily
recognizable.Bindingsshallbe appliedwith a lay of not nmre than4 inches.

3.2.4 ~re coverinq. me cablecore shallb helicallywrappedwitha
singlewrapof .003inchthickmaximumpolyestertape in accordancewith~ G
of MIL-I-631. The corecoveringshallbe appliedwith an overlayof at least
10 percent. This requirementis not applicablefor singlepaircable.

7
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3.2.5 Jacketmaterial. !lhejacketmaterialshallbe polyvinylchloride,
coloredslatein accordancewith 3.2.2.2,whichshallmeet thephysical
(finishedcable)requiremntsoutlinedin 3.2.5.1and 3.2.5.2.“l%e cable
jacketshallhavea hardnessof 80 ~5 as determind on a shoredurometer
Type A, testsspecifiedin AS’IllD2240.

3.2.5.1 Tensilestrenqth. The cablejacketshallhave a minimumtensile
strengthof 2000pxmds per squareinchwhen testedin accordancewith
FED-STD-228or ASTM D470.

3.2.5.2 Elongation.The cablejacketshallhave a minimumelongationof
250 percentwhen testedin accordancewithFEIHYTE228 or AS’IllD470.

3.2.5.3 Jacketthicknessand outsidecablediameters. The jacket
thicknessad outsidecablediametersshallbe as specifiedin Table III. The
minimumspotthicknessof the jacketshallbe not less than70 percentof the
specifiedthickness.The averagethicknessat any crosssectionof the jacket
fiterialshallbe not less than90 percentof the specifiedthickness.

TABLE III. JACKETTHICKNESSAND OWTSIDEDIN4BINS

NLnmER
OF PAHG

1
3
6
11
26
52
104

——

NCMINALJACKET
THICKNESS(INCH)

.015

.031

.050

.060

.060

.070

.085
— ——

HIDE DIAMETER
(1-)

+10 PEKE’NI’MAX

.166

.315

.450

.565

.772
1.120
1.620

3.2.6 Cablenarkinq. ‘he @e shallk permanentlymarkedand inserted
betweenthe jacketand corecovering. Singlepair tapemarkingshallbe
insertedbetweenthe jacketand the shield. The footageshallbe sequentially
markedevery12 inches. The tape shallbe markedat leastevery24 incheswith
a dash numbertakenfranTableI.

3.2.6.1 Cablelenqth. Each cablelengthshallbe marked on at leastone
end with its specificlengthby an appropriatemthod.

8
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3.3 Electricalrequirements.

3.3.1 Crosstalk.The crosstalkbetweentwo adjacentshieldedpairs (two
singleshieldedpairedcablesshallbe tapedtmgether)of thecable100 feetin
length,with the samedirectionof cablelay shallbe attenuatednot lessthan
45 db ad shallbe almvethegeneralcurve shownon Figure1. The test
procedureshallbe in accordancewith4.6.5. The test frequenciesshallbe as
follows:

(kcs) (I&s) (Mcs)

l.O 10
160 1.6 16
400 4.0 40

3.3.2 Continuity.In each lengthof cable,the conductorsshallbe free
fromgrounds(contactsbetweena cotiuctorand shield)shortcircuitsand open
circuits.The shieldof each pair shallbe continuousand freeof shortsto
any otherconductoror shield.

3.3.3 Cold bend. Aftercablesare testedas specified(see4.6.6), the
cableshallwithstandthedielectricvoltagetestand thereshallbe no
evidenceof cracksor flawsin eitherthe insulationor the jacketmaterial.

3.3.4 Dielectricwithstandingvoltiqe. In each lengthof conpletedCable,
the insulationbetweenconductors,betweenconductorsand shieldand between
adjacentshieldsshallwithstandthedielectricdc ptential for 3 secondsas
follows:

DC VOLTS

BetweenConducbrs 3,600
Betweenconductorsand shield 1,800
Betweenshieldsof tm adjacentpairs 600

3.3.5 Aqinqstability.Aftercablesare testedas specified(see4.6.7),
thereshallbe no evidenceof cracksor flaws in eitherthe insulationmterial
or thejacket. Afterthe test,thecable shallmet thedielectric
withstandirqvoltager~irements of 3.3.4.

3.3.6 Patchinq. The numufacturer’smethcdand practicesof nking patches
to theconductorinsulationand cablejacketshallbe subjectto approvalby
theprocuringactivi~ via theGovernmentinspector.The finishedproduct
shallmeetall specificationrequirements.Patchingshallbe held to a minimum
and in no case shallany shippinglengthcontainmore thanone jacketpatch.
No buildup or patchthatcannotbe containedin a singlendd shallbe made.

9
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3.4 Cableput-up. Cable shallbe put-upon reelswhichshallcontain
lengthsas follows(see5.2.1.1):

a. Put-upfor cableshavingone pair throughand including52 pair shall
be:

(1) 85 percentminimumof all cablesshallbe furnishedon reels
whichcontaineither500 or 1000 footcontinuouslengthsplusor
minus10 percent.

(2) 15 percentmaxirmxmof all cablesmy be furnishedin random
100 fmt minimumlengthsto a maximumof 1100 feetper reel.

b. Put-upfor cablehaving104 pair shallbe:

(1) 85 percentminimumof all cableshallbe furnishedon reels
whichmntain 500 footcontinuouslengthsplusor minus
10 percent.

(2) 15 percentmaximumof all cablemay be furnishedin random
100 footminimumlengthsto a maximumof 550 feetper reel.

3.5 Workmanship.Workmanshipshallk suchthat the finishedproduct
shallmeet all requirementsof thisspecification.

4. QUALITYASSURANCEPRIXTISICN

4.1 k srmnsibilityfor in- tion. Unlessotherwisespecifiedin the
contractor purchaseorder,the contractoris responsiblefor theperformance
of all inspectionrequirementsas specifiedherein. Exceptas otherwise
specifiedin thecontractor purchaseorder,thecontractormay use his own or
any other facilitiessuitablefor theperformanceof the inspection
requirementsspecifiedherein,unlessdisapprovedby the~vernnent. The
Governmentreservesthe rightto performany of the inspectionsset forthin
the specificationwheresuch inspectionsare deemednwessary to assure
suppliesand servicesconformto prescribedrequirements.

4.1.1 -Wsporisibilityfor canpliance.All itemsnust meetall requirements
of sections3 and 5. The inspectionset forthin thisspecificationshall
becomea part of the contractor’soverallinspectionsystemor quali~
program. The absenceof any inspectionrequirementsin the specificationshall
not relievethe contractorof the responsibilityof assuringthatall products
or suppliessubmittedto the Governmnt foracceptanceccmplywithall
requirementsof thecontract. San@ing in quali~ conformancedoesnot
authorizesubmissionof knowndefectivematerial,eitherindicatedor actual,
nor does it conunittheGovernmentto acceptanceof defectivematerial.

4.2 Classificationof inspections. The inspectionrequirementsspecified
hereinare classifiedas follows:

a. Firstarticleinspection(see4.4).

b. Qualityconformanceinspection(see4.5).

10
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4.3 Inspectionconditions.Unlessotherwisespecified,all inspections
shallbe performedin accordancewith the testconditionsspecifiedin
KIIi-I-45208and 4.4, 4.5, 4.5.3and 4.5.4.

4.4 Firstarticleinspection. Firstarticleinspectionshallconsistof
the testslistedin Table IV. Firstarticleapprovalforany pairedcable
shall includeapprovalforany smallerpairedcable(s). No failuresare
permitted.

‘mBLEIv. F1~TAKIKLE INSPECTION

REQUIREMENT =T MEI’HCD
IISPEC1’ICN PAFW3RAPH PARAGRAPH

Visualand dimensional 3.2.1,3.2.1.1,
3.2.2thru
3.2.2.3,
3.2.2.4,1thru
3.2.5,3.2.6,
3.2.6.1and
3.3.6thru
3.5 4.6.1,4.6.2

Qmductir resistance 3.2.1.2 4.6.3

Shieldingof pairs 3.2.2.4 4.6.2

Tensilestrength 3.2.5.1 =ST13228
or AS’IFlD470

Elongation 3.2.5.2 FED-STW288
or M7114D470

Jacketthicknessad
outsidecablediameters 3.2.5.3 4.6.1

Crosstalk 3.3.1 4.6.5

Continuity 3.3.2 4.6.3

cold beti 3.3.3 4.6.6

Dielectricwithstanding
voltage 3.3.4 4.6.4

~ing stabili~ 3.3.5 4.6.7

4.5 ~ality conformanceinspection. Qualityconformanceinspectionshall
consistof the testsspecifiedin 4.5.3and 4.5.4.

11
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4.5.1 In- kionlot. All cableof the samenumberof pairsofferedfor
deliveryat one time,shallbe considereda lot forpurposesof samplingand
inspection.Quantitiesof cablewhichmightbe deliveredagainsttwoor mxe
conkractsmay be ccunbinedintoone lot fo;purposesof sampiingif
the same time.

4.5.2 Unit of Product. The unitof productshallbe considered
havingthe samenumberof pairsand lengthor lengthswhichhavea
of approximately500 or 1000 feet.

producedat

as cable
totallength

4.5.2.1 Sample. The sampleshallconsistof thatnumberof sample
requird by the sapling plan for the lot sizedeterminedin 4.5.1.

4.5.3 GroupA inspection. The GroupA inspectionshallconsistof
testsshownin TableV.

TABLEv. GKXIPA I~PEC1’ICN

IN6P~ICN

SubgroupI

Visualand dinensioml

Jacketthicknessand
outsidecablediameters

SubgroupII

Continuity

Conductirresistance

Dielectric withstanding

voltage

——— -.———---- --- .—-

REQUIREMEB71’
PARAGRAPH

3.2.1,3.2.1.1,
3.2.2thru
3.2.2.3,
3.2.2.4.1thru
3.2.5,3.2.6,
3.2.6.1and
3.3.6thru
3.5

3.2.5.3

3.3.2

3.2.1.2

3.3.4
.-——..

units

TESTMEI’HCD
PARAGRAPH

4.6.1,4.6.2

4.6.1

4.6.3

4.6.3

4.6.4

4.5.3.1 samplinqforGroupA, SubqroupI inspe ction. A sampleshallbe
selectedin accordancewithTableVI forSubgroupI inspectionof TableV.
Withineach sample,the insulatedcxmductorsshallbe selectedin accordance
withTableVII.
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TABLEVI. SAMPLIffiFOR GRCXIPA, SU6GRCW I IN3PECTICN

L(YI’SIZE
NUhBEROF UNITS
(REEIJ3)OF CABLE

1 to 13
14 to 25
26 to 62
63 to 160
161 to 410

SAMPLEREELS
lS3BE ACCEPTANCE

IhSPECl!ED NUMBER

All
13 0
20 1
32 1
50 2

REJECTION
NUMBER

-—..—-....----_

1
2
2
3

TABLEVI1. SAMPLIIKFOR _ A, SUBGRUJPII
AND MMWREMEh71?OF CCLORPAIRTESTS

r +

PAI= IN PAIB T13
CABLE BE =TED

1 1
3 3
6 6
11 7
26 10
52 15
104 20

..—-... ----

4.5.3.2 Samplinq forGroupA, SubgroupII pair tests. In every length of
finishedcable,testsshallbe performedon the numberof pairsspecifiedin
Ttile VII. Each of the selectedpairsshallbe subjectedto SubgroupII tests
of TableV. If any pair failsin any tests,theentirelengthof cable-shall
be rejected.The samepair on the adjacentreels shallbe subjectedb the
sametest in which failurewcurred.

4.5.3.2.1 Samlinq for measurementof colors. In eachselectedcable
length(see4.5.3.1)pairs shallbe selectedat randomin accordancewithTable
VIII forverificationof the color in accordancewith 3.2.2.2by comparison
withwsell colorcards. The numberof pairson one end of thecable,so
examinedshallbe the sameas specifiedin 4.5.3.1. If any pair is foundnot
havingcoloras specified,everypair in thatspecificlengthshallbe compared
with theMunsellcolorcard. Also, the reelsof cableprecedingand following
shallbe examinedto determinethe extentof incorrectcoloring. If thecolor
insulation &xs not conform to 3.2.2.2 the cableshallbe rejected.

4.5.4 GroupB inspection. The GroupB inspectionshallconsistof the
testshownin TableVIII. Sa@es of the completedcableshallbe inspected
in accordancewith 4.5.4.1. For crosstalktests,the numberof pairswithin
thecablesan@e shallbe testedin accordancewith 4.5.4.2and the test.
resultsshallbe corputedin accordancewithTableIX to determineacceptance.

13
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TABLEVIII. GRCXJPB I=PIU2H(X

REQJIREMENI’ TESTMEI’HOD
INSPECTION PARAGRAPH PARAGRAPH—

Crosstalk 3.3.1 4.6.5
——. —--- .. ......——. b

4.5.4.1 sampleunitsforGroupB inspection. Cableunitsshallbe
selectedas showninTable IX for the inspectionof 4.5.4.

TABLEIX. SAMPLINGFOR GIWP B INSPECl?ICN

LUT SIZE,FEET
OF CABLE

NUFBEROF CABLE
UNITSFOR TESTS

REQUIRED

up to 17,000
17,001to 35,000
35,001to 70,000
70,001to 140,000
140,001to 280,000
280,001to 560,000
560,001to 1,120,000

1,120,001@ 2,240,000

3
4
5
7
10
14
20
28

~ The lot shallbe rejectedif the1

FAILURES ~ICN Y
NUMBER

o 1
0 1
0 1
0 1
1 2
1 2
2 3
3 4

nberof cablefailuresis equal
to or exceedsthe rejectionnumberof cableunitsindicatedherein.

4.5.4.2 SamplinqforGroupB pair tests. The numberof pairsto be tested
shallbe selectedin accordancewith tableX: (See4.5.4.1ti determine
whetherthe samplelot is accepted.)

14
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TABIJZX SAMPLINGF(XIGRWP B PAIR’IESTS

NUM3ERCE’
PAIIWIN
AS-LED
CABLE

NUM3EROF
RAND@lPAIR
CKY4BINATICXE
OF CRCY3SlRLK
PEQUIRED

104
52
26
11
6
3
1

20
15
10

:
2
1

2
2
1

:
0
0

REJEcrIoN

3
3
2
1
1
1

1

~ A failureis definedas a pair faultedto one or mrxeadjacentpairs.

4.5.5 Reiectedlots. If an inspectionlot is rejected,the suppliermay
withdrawthe lot,remrk it to correctthedefectsor screenout the defective
units,as applicable,and reinspect.Such lots shallbe separatefromnew lots
and shallbe clearlyidentifiedas reinspectedlots. I@jettedlotsshallbe
inspectedusingtightenedin-t ion;the samplesizeshallbe the sampk shown
in TableVI and Table IX for thenext largerlot size for the appliCabk tE!St.

4.5.6 Noncanpliance. If a sanplefailsto pass GroupA or B inspection,
the manufacturershallnotifythequalifyingactivityad thecognizant
inspectionactiviq of such failureand takecorrective actionon thematerials
or processes,or both,as warranted,and on all unitsof productwhichcan be
correctedand whichwere manufacturedwithessentiallythe samematerialsand
processes,and whichare consideredsubject to the same failure.Acceptance
and shipnmt of the productshallbe discontinueduntilcorrectiveaCtiOn~
acceptable@ thequalifyingactivityhas been taken. Afterthecorrective
actionhas been taken,GroupA or B inspectionshallbe repeatedon additional
sampleunits (alltestsand examinations,or the test~ich tieoriginalZZU@e
failed,at theoptionof thequalifyingactivi~). GroupsA andB inspectias
may be reinstituted;however,finalacceptiwe and shipnmt shallbe withheld
untiltheGroupA or B inspectionhas shownthat thecorrectiveactionwas
successful.In the eventof failureafterreinspection,informationconcerning
the failureshallbe furnishedti thecognizantinspectionactivi~ and the
qualifyingactivity.

4.6 Testprocedures.

4.6.1 Visualand dimensionalexamination.A 3-fcotlengthof cablecut
franone end of the aanpleshallbe examinedto verifycolorcdingf ~terial
striping(ifapplicable)markingand jacketthicknessti outsidediameterare
in accordancewith the applicablerequirenx?nts.The cableshallbe examined
for jacketimperfectionon all of the surfacewhich is visiblewithout
unwinding thecable frcmthe reel.
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4.6.2 Shieldinqcoverafae. The shielding shall conformti 3.2.2.4and
shallbe determinedby the followingfornula:

Where:

K=

a =

Tan a

d=

c=

D=

F=

N=

P=

K= (2F- F*) X 100

Percentcoverage.

Angleof braidwith axisof cable.

. 21T(D+ 2d)P
c

Diameterof individualbraidwire,in inches.

Nunberof carriers.

Effectivediameterof cableundershield,in inches.

NPd
Sin a

Numberof wiresper carrier.

Picksper inchof cablelength.

4.6.3 ~uctor resistanceand mntinuity tests. The conductorresistance
ard continuitytestsshallbe measuredb determineconformancewith 3.2.1.2
and 3.3.2.

4.6.4 Dielectric.The cableshallbe subjected@ a dielectrictest ti
determineconformancewith 3.3.4. All connectionsto the shieldof the
shieldedpairsshallbe made to the shield.

4.6.5 Crosstalktest. This testdeterminesthe crosstalkbetweentijacent
individualpairswithinthe samecableor betwen tm singlepairedcables. A
knownsignalvoltageshallbe fed intoa shieldedpair and thevoltageinduced
intoan adjacentpair is determinedto be thecrosstalkof thatcablepair.

4.6.5.1 @uiment required. The equipmentrequiredshallbe:

a. 50 ohm

b. Any 50
limits

outputsignalsourcefrcm160 kilohertzb 40 mgahertz.

ohm inputreceivercapableof masuring to the required
specified.

c. Othertypesof terminationsmay
suchas coaxialtype fittings.
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4.6.5.2 l@uirmnt set-up. The ~ipent set-upshallbe as follows:

a. Figure2 showsthe equipnmt connectedforcalibrationof the
receiver.The signalgeneratorand the receiverareconnectedby a
very shortlengthof FG058 cableas specifiedin M.IL-C-17/28.
Comectors MIL-C-39012/16-0101,conformingtoMIL-C-39012/l.6,are
assembledto thecableends. The connectors,MIL-C-39012/21-0001
conformingto MIL<-39012/16,with backshellsshownin Figure2, are
used to facilitateconnectionsbet-n the linesto be testedand the
testequipment.Extremecare shallbe used in maintainingcontinuity
betweenthecable shieldsand the backshells.

4.6.5.3 Crosstalktest. The crosstalktestbetweentwo shieldedpairs
withinthe sam cableshallbe testedas indicatedherein(seeFigure2). The
cableshallmet the crosstalkrequirementof 3.3.1.

a. Set the signalgeneratorto a high outputlevelof at least1 volt
and tijustthe inputattenuatorof the receiverto a referenceoutput
reading. This readingshouldbe recordedand theoutputlevelof the
signalgeneratorshouldremainthe same throughoutthe test.

b. Remve the receiverand terminatethe signalgeneratorwith a 50 ohm
resistiveload.

c. Comect the shieldedpair (whichis adjacentto theothershielded
pair in the cableundertest)to the receiver(seeFigure2).

d. Adjustthe receiverattenuatorfor the same readingas indicatedin
stepa. The differencein the attenuatorreadingsis the crosstalk
in decibelswhichshallconformto 3.3.1.

4.6.6 Coldbend test. The coldbend test shallbe perfornedin the
followingmnner:

4.6.6.1 ~imens. For cableswithan overalldiameterof less than.—
.500inch,the testspecifiedin 4.6.6.2shallbe conductedon threespecimens
of cable;the lengthof each specinenshallbe at least150 tinesthe
dianeter. For cableof .500inchati greaternominaldiameter,the test
specifiedin 4.6.6.2shallbe conductedon tw specimensof cable;the length
of each apcimen shallbe at least120 timesthediameterof the cable.

4.6.6.2 Procedure. One end of the testspecimenshallbe chmped
circumferentiallyat tw points,approximately45 degreesapart,to a mandrel
whosediameteris 10 timesthatof the test specimen.The specinrmshallbe
wrappedaroundthemmdrel forone f 11 turn.

f
The munted specimenshallthen

be conditionedfor 20 hoursat -400 –2° C exceptforcable .250inch
overallnominaldiameterand smallerwhichshallbe conditionedfor 20 hoursat
-50°~20 C. During this conditioning period, the speci,mns shall be

kept reasonably straight. After this conditioning, but while the qxcixmns are

still in the cold chamber at the conditioning temperature, the specimns shall
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be wrappedfor threeclose turns(twocloseturnsfor cableshavinga di -
?meter .500inchand greater)aroundthemandrelat a uniformrateof 15 –3

revolutionsper minute,preferablyby meansof an electricallydrivenmotor.
The cableshallbe guidedby a freerovingsheaveor transversingdevicein
intimatecontactwith the cableat the initialpointof bend. The cableshall
be rermwedfromthecold chamberand shallsatisfactorilymeet thedielectric
withstandingvoltagerequirementof 3.3.4. The cable shallthenbe visually
examinedfor evidenceof cracksor flawsin the insulationmaterialor jacket.

4.6.7 Aqinq_stability.The cableshallmet the agingstabili~ test
unlessotherwisespecified.Specinms of thecableshallbe duplicatesof
thosespecifiedin 4.6.6.1. The specimns shallbe suspendedin a testoven at
the testtemperaturewithouttouchingone anotheror the wallsof theoven.
Heatedair at atmxphericp$essureshallbe circulatedso as to maintaina
uniformtemperatureof 98° –2° C in theoven. The specinms shallbe
conditionedfora periodof 7 days. Afterthisconditioningperiod,the
specimensshallbe remved fromtheoven and conditionedat r- temperature
for a minimumof 4 hours. They shallthenbe subjectedto thecoldbend test
.specifi@in 4.6.6,exceptthattheconditioningand test temperatureshallbe
-25°~20 C.

4.7 Inspectionof packaqinq. The sampling
preservation,packingand markingshallbe in
of MIL<-12000.

5. PACKAGING

and inspectionof the
accordancewiththe rqiremnts

5.1 Packaqinqrequirements.Packagingrequirementsfordomesticshipmnt
foreariy—cableinstallationare as follows(see6.2.1):

5.1.1 Packaqinq.The cableshallbe shi~d on reels. The diameterof
thedrum shallbe largeenoughto preventdamageto the cablefrcnnreelingor
unreeling.The reelsshallbe substantialand so constructedas to prevent
damageto thecableduringshipmentand handling. The endsof thecablesshall
be sealedas specifiedin 5.2.1.1.1..The cableshallhavebothendsbrought
out so thatcablecan be readilytestedwithoutunreeling.

5.1.2 Packinq. Packingof reelsshallbe acccaplishedin a mannerwhich
will insureacceptanceby ccxnmncarrierand willaffordprotectionagainst
physicaland mchanical damageduringdirectshipmentfranthesupplysource
the usingactivityforearly installation.The methodof packingor loading
shallconformto theAssociationof Amrican Railroads~les andRegulations
othercarrierregulationsas applicablem the-e of transportation.

to

or
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5.1.3 Markinq. Shipnentmrking informationshallbe providedon both
flangesof each reel in accordancewith thecontractor’sccsmnercialpractice.
The informationshallincludethe following:

a. Description/partn&r

b. NationalSbck Nunber

c. Contractor ordernumber

d. Contractor’sname

Wherepaperlabelsare usedcontainingthe shipaentmrking information,latels
shallbe protectedby transparentccxnpoundto preventdeteriorationof the
markings.

5.2 Packaqinq requirementsfordomesticshipnentand storaqeor overseas
shipment. The requiranentsand levelsof preservation,packaging,packing
and marking for shipmentshallbe specifiedby theprocuringactivity
(see6.2.1).

5.2.1 Levelsof protection.The followingprovidesvariouslevelsof
protectionduringdomesticshipmentand storageor overseasshipnent,whichmay
be requiredwhenprocurementis made by a governmentactiviW (see6.2.1).

5.2.1.1 LevelA. Cablesshallbe furnishedon nonreturnablereelswhich
shallcontainlengthsas specifiedin 3.4. The 100 feetof cable sarpleswhich
have satisfactorilypassedthe crosstalktestsshallbe furnishedprovidedthat
the footageis properlytaggedto thecableand markedon the reel. The cable
length(s)shallhaveboth endsbroughtout so thatcablecan be readilytestd
withoutunreeling. The reels shallbe constructedwithflangesof sufficient
thicknessto protectthecablefran damageduringhandling,shipnentand
storage. The diameterof the reelcore shallbe not lessthan20 timesthe
diameterof the cable.

5.2.1.1.1 End seals. The endsof the cableshallbe sealedin accordance
withMIL-c-12000or withpressuresensitivetapeconformingto A-A-1586applied
over the ends and back frofntheendsby approximately4 inches.

5.2.1.1.2 Laqqinq. Reelsshallbe closedwithwoodenlagging. Lagging
shallbe 2 inchcommerciallumberand shallbe strappedwith a minimumof 2
straps,1 inchwide. Strapsshallbe stapledat intervalsin accordancewith
thecontractor’sccmmercialpractice. A minimumclearanceof one cable
diametershallbe prcwidedbetweenthe innerfaceof the laggingand cable.
‘I’helaggingshallbe cut even with the outsideof the reelflangesnailedwith
cementcoatedsteelnails.

5.2.1.2 Packinq. Packingshallbe levelsA and B as specified(see6.2.1).

5.2.1.2.1 LevelsA and B. Cablepackagedas specifiedin 5.2.1.1shall
not requireoverpacking. The methcdof packingor loadingof reelsskll be
accomplishedin a mannerwhichwill insureacceptanceby carrierand will
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affordprotectionagainstphysicalor mchanical damageduringshipnentfrom
the sup@y sourceb the usingactivity. The methodof loadingshallconform
to theAmericanAssociationof RailroadsRulesGoverningtheLoadingof
tinudities and the UniformFreightClassificationRulesand Regulationsor
othercarrierregulationsas applicableto thetie of transportation.

5.3 Markinq.

5.3.1 specialmarkinq. In additionto any specialmrking requiredby the
contractor order,both flangesof each reel shallbe markedin accordancewith
MIL-S~129 and with the followinginformation:

Reelnunber Lengthand locationof
eachpiece in feet

Numberof pairs for reelsof multi-
in cable lengths.

Dateof Specificdefectivepair
manufacture and cablelength

(ifapplicable).

5.3.2 Metaltaqs,stencilsor paper l*ls. Wherepracticable,mtal
tags,stencilsor paper labelscontainingthe infonmtionspecifiedin 5.3.1
shallbe securelyattachedto the reels. Wherepaperlabelsare used,they
shallbe securelyattachedad protectedby a transparentcanpoundto prevent
deteriorationof the narkings.

6. =

6.1 Intendeduse. Cablescoveredby this specificationare intendd for
use withinshorecamnunicationstitions,not onboardship.

6.2 Orderinqdata.

6.2.1 Acquisitionrequirements.
following:

a. Title,numberand dateof

b. Partnumber (see1.2.1).

Acquisitiondocumentsshouldspecifythe

this specification.

c. Numberof feetof cableon each reel (see3.4).

d. Packaging,packingand markingrequirementsotherthanthose
requiredby 5.1 (see5.2).
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6.3 Firstarticle. When a firstarticleinspectionis required,the item
shouldbe a standardproductionitemfran thecontractor’scurrentinventory.
The firstarticleshouldconsistof one unit,a totallengthof approximately
500 or 1000 feet. The contractingofficershouldincludespecificinstructions
in acquisitiondocumentsregardingarrangementsforexaminations~approvalof
firstarticletest resultsand dispositionof firstarticles. Invitationsfor
bids shouldprovidethat theGovernnmt reservesthe rightto waivethe
requirermmtfor sanplesfor firstarticleinspectionto thosebiddersoffering
a productwhichhas beenpreviouslyacquiredor testedby theGovernmentand
thatbiddersofferingsuchproducts,who wish to relyon suchproductionor
test,must furnishevidencewith the bid thatpriorGovernmnt approvalis
presentlyappropriatefor thependingcontract.

6.3.1 Firstarticleapproval. Firstarticleapprovalfor any paircable
may includeany smallerpairedcable(s)in ndtiple pr=uremnt.

6.4 Conditionsfor use of levelB Preservation.When levelB preservation
is specified this levelof protectionshouldbe reservedfor the acquisition
of (nameof ccxnmdities)for resupplyworldwideunderknownfavorablehandling,
transportationand storageconditions.

6.5 Chanqesfranpreviousissue. Asterisks(orverticallines)are not
used in this revisionto identi~ changeswithrespectto thepreviousissue
due to theextensivenessof the changes.

custodians: PreparingActivi@:
Navy-Et Navy-x

User activities: (Project6145-N312)

Agent:
DLA -IS

Reviewactivities:
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