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MIKTARY SPEOXF’XC~ION

W3LE, TELEPHONE;SUBMARINE
.“

1. ““” SCOPE “ . “

.

.
.

7 June1954

.

.
.

1.1 “ W* - TM8 8peoifioatiOnwveru syntheticrnbberam!
th~rmoplaattc%nsulatedeubmarineoable,M undergroundconnections
thereto,containingfrumone to four conduct.era,forwe in coastal
waters for communicationand wsmmioation oontrolpurposes.

1.2.1 W* - “~, tUO, d fouroonductorcommunication
sables of epealfictypes as apec%fied5n.TableaV and VI,

1.2.2 - Such otheraableaof similargeneralaon8txw-
t%on as maybe specif%~dIn tie invitationfor b%ds or ~ohase tier,
or 8epardtedetail apec%f%oat%on8e

2. APPLICABLEDOCUMENTS
.

2,1 The follow.ngapecincationsand standards,.”~ftheissue
kn effect.onthe date of invttat%onforb%da, fo~ apart of this speci-
f30ation8 .

..
. . “SPECIFICJWIOXS“ .

None
.

..”

.

STANIMRDs (
.

, .
.

ndez’al .. . .
,

FederalTeek Wkhod’StardaN No. 601,Rubber.
Samplingad Tewt%ng.

.
.

, .

. ..

.
,

●
✎

. .. .

, FED SUP, CLASS
. . 6145. .

..
.

.
.

●.
. . .

.
. . .

.
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ASTMIkifigMtim A-W - kanaard iiethoda” of Datemiiti
tng Weiqht of Cnattngof Zinc Coaked Articles.

,.

.
.- bdgnation &239 - Standatilkth~a of Detitin. -
t~g Unifozm&tyof kating on Z?? GoatidI?on or Steel .”
JMtcle4.

.“ ..3. .

. .

&

“. @T1’4h?simtttin ~m for Insula%d Wire end Gable
PC3**nyl Ineulatirig%Hlpound.. .

(Applicationfop coties.shouldbe a&keee& to the Anmican Societyfor
Toutinglkter~s,. 1916hoe $txwet,WladelpMa 3. Pa.)
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HIL-C-M654(CO)

3.1.1.2 - If lead alloyooatidcon-
ductors are uaeci,eaoh strandshall ooneis’t”of lead alloyuoatad’copper
wire meeting all requirmenta of the latigtissueof Specifioationefov -
Und-Coated ati Lead-Alloyhated %f’t tipperW.re fcr JKLectrioalPur-
poses (ASTMDesignationB-189) of the AmerioanSoo?.etyfor TestingMater-
MJ?l, d

3,1,2 “ . Thin tie M to be used for conthxwti
loading the”oonduatoraof &lephone caable. z+ uhall be drawnfroma
grade ~f soft iron containingret more than 0.05% oarhon. The elongation
of the finishedwire .ahallbenot ZOB8 thn 18%0 W pormeabil%tyand
spec%ficrm%utanoeshallbawnmh that afterapplicationto tie oonduator
tt sh~ll yield an hduatame and effeot%vereuiutmaetifiin the I%mita
apeaifiedfor the part$ati= type of eab%ebe%ngmanufactured,

3.1.3. ● - !hh tme shallmnskat of.. .
a riuttableevenlywoven oottoti?e~tia thorough~ impregnatedand evenly
aoveredon om or both aides with aocoloredqmthetic o? naturalrubber
OqXWKI. The color%ngm%erial shallbe free of a~tngredient that
till %n$urethe other mmponent parts of the cable. The colorsmust be
fast under any ooti?.tionsencounteredduringmanufaotvre,or subsequent
prnlongedimmersionin water.

3*XJL Aa@ - All jute yarn used for fillersor servingsshall
be of ‘F’irst&rksM qaalityor better,alean,of untformqualitythrough-
out~ and &ee of hard40ek or foreignsubstances~It shallbe made of all
long jutewithoutwaste or mtt%ngs, andshallbe evexilyspun.

3.1.4,1 Jute yarn sl@l oonformto the minhum valuesfor breaking
strengthwhen tested in lengthsof 26 inchesand the followingmaximum
val~es,torthe number of twists per foot liateci in TableI.

NiEk!u

50 lb, 40”
m lb. “65
100 lb. 85
16 lb. 3 ply . 45

.

3,1,4,2
inner SWVSSQ It shallaondst of jute
impregnatedwith”au%tablewaterproofing

.

21
3.8
15
36 per ply.

wed for cable”mre fillersaY@
as specified’abovewhich has been
materialpriorto makingtntoyarn,

o
#

3

Y
..

.
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. MILU96S4(CG).-. - ~

sum as htgh melttng potnt waxes andfor syntbatta xwine. The-juteshall
be highlyresistantto deteriorationand shallhave no contaminatingor

J

corroatveeffeetson othercamponexst pmrta of the cable.

3.1.4,3 ~shall beuwd forwutercable
eerve~o It shalle~ist of-$tte yarnas epeaifbd aboveuhichhaabeen
thoroughlydried utier va~~ and inqmagnatedwith a ecnnpoundconsisting
of 50 pr cent paraff~nand 50 per cent petroleumasphalt. The paraffin
and petrole~ aaphaltshallbe commraially free fromdirt axxiotherfor-
eign materials.

.

3.1.5 -%TheUlreShill be of uniformqualitythrough
out, drawn from iron or &al of suab qualityd aompmition thatwhen
draw&.untfoxnilymmaled and galvan!lsed,the finishedwire shallhave
the propertieshereinafterapec%fied.“Themrface of the uire SMII bg
free from male, and from in@rio118 $lawu, seamsand 8plAnt& The aina
used fOr the ooathg Shallbe any gradeaonformtng‘tothe requirements
of the lateatLssvg of StandardSpeekfiesattonsfor Sla” Z%no (ASTMDes-
ignationB-6) of the Amsriaansocietyfor Test%ngMteriak

.

3.1.5.1 ~. - The sise of the finisheduire-shallbe expreesed
as the diameterof the coatedwire in decimalfiaat%onsof an inch. ~e
permissiblevar%ationgoveror undernan!trialdimetir shallbe ag follawm

For wire 0.109inch or over in diameter- - 0.005inah
For wire under0.109inch in diameter. - - 0.003inaho

J

The wire of each coil shallbe gaugedh threeplaoes;one mar eachd
and one.approximatelyat themiddle. A uoil shallbe rejectedif the
averagegaugela not withinthe diamdm limits88 specifiedabove●

. .

3AJL2 - 8tre* - The @vanised wire shallhave a ten-
sile strengthof not less than~0 ~000 pounds nor mm than 70?000pounds
per equareInch of cwoas 8eCti0n. The fitishedwire ehallhave an elon-- .
gatim of not less than 10 per cmt h 10 tnahes. The wire shallnot
splitor breakwhen wmzpped&n a closehelix eightoompletaturnsaround
a cylitdriealmardrel~ the diameterof whichvariestith -e siseas
fallows:~%sea .148 inch and smaller,two diametera;s$zeswer .l~ lnah
to .250Lnah inclusive,threeciimetem; sizesowr .250ixich,fivedhm-
eters● In #e wrap test,the ~inccoatingshalladhereflnnlyto the
wire, so that it does not flakead nom of the coatingcan be remvd
.fMm the wire & rubbtngwith the b- fi~rs.

3.1.5.3 .Iiuuikh - ‘he weightof the ooatkngshallbe determined -
as describedin the latesttaeueof Stah@rd hthoda of DeterminingWeight .
of Coatingof Z$nc @ated Articles(ASTMDesignation&90). ad shallbe
not less than the w~i.~te outltnedin TableXI. .,

. .
. .

4.

. ..

;. . .,
.
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I

I
1

0

sOutBide d%ameter 0%, pm aq. f% of

.065 0.50 .

.083 0.60
●109 0080
.165 ‘. ~cg~
.203Or wer 1.00

3.1,5.4 -O - ~fom amliaation to the cable,the armor
uAre shallbe heatid in an men sufficientto drive off a“~ moistire.
The wtie while warm shallbe d%ppad tn a hot compoundof ta?, containing
nothingdeletertouato the CO= and 80 preparedaa % adhereto the
tie and form. when set, a comple+teand fixedpreservatiyqcoating. The
wire when ooated shall not be wound on bobbinsuntil the compoundhas
beeome thorough~ cooled and act.

3.1..5.5 - This oompourxlshallbe cow
posed of coal tar bl~~fledwith na+.ural~~al%, The melt%ngpo~.ntof thta
compoundshall be not ‘em than IX)” F. as determinedby the ball and ri~
test.

3.2 c~a&-

3.2.1 ~ - All ooxxluctorsshallbe of soft mnealed
copperwire. If non.corr&ve thermoplasticinsulationis ~~ctfied, no
tin or other”ooati.~gwillberequired, Xf naturalor syntheticmbtmr in.
sulat%on3JJspecified,tinnedcopperwtre shallbe Mad, or lead alloy.
eoate.dtf specified~ Allui-e ati coatings8haXLme+. the mqu*ementa
of 3.).1 and 3.1.2.

3.2.1.; - All conductorsshallbe coneentrtcallystrand.
edQ The number of condy~torsand we numberand diameterof the wires
formingeach.conductorshallbe M apmifhd for the pmtimlm type of
sable manufactured, Care shall be taken when ~trandingtO avoid abraston
of the wire and its ooattngeand euoh abraaionshallbe deemedcauae for
rejectkone ,

.

3.2.1.2 ● - In ooaxialuablesthe outer
conductor(or sh.dloonsk~t of oopper”wiresoa8 specifiedin 3G20S.,
appliedspirallywith a suttableXaye dtictl.yOver the conductoror in-
aul.ationbefore applicationof the fabricoonductorWee The numberand
diameterof
“uable being

. the maxhum

the w%rea ahallbe aa apocified
manufactured,ati tho lay shall
oonaistentwith good mech~oal

for the particulartype of
@ such that the coverageis
Prac.t%oe.

.
s

.
.

.

.
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MILc.196*(@.
3.2.3..3 ●

a. - ~e~ ~P~*8 Or jointsare made in thg ~o~uc. Jtor, the work sh~l be performedin such a mannerthat the Jointand tie
adjaoentconductoris as strongand durable,electrical and mechatica~,
as the remainderof the conductor.

.

3.2.2 ~g - = men so speoifiedtthe conductir
shall be uonttiou81y loadedby tie applicationof one strandof annealed
iron wire wer the bare stmindedconductorto form a closecontimouo .
serving. Thedia~tir of.tieserving~e and the numberof turnsper .
inch shallbe as specimed for the partimlar type of cablebeingma.nu.
fac$med, The loadi~wk shallmeet the requirementsof3.]..2.

3.2,3
.

..Theseapecif%catiomcover ~ .
thflt%ccompound le for use J Insulationad pro~ctive $ac~t* .
of submarlm and under~od cablesof suchtypes as may be reqmed by
the purchaser.

3&3J !!hepropertiesdesiredforthe SnaulatLngeompou,ndare
low dielecttieconstantand power factor,low water absorptionpropetiie8,
good phya%caland aging charaate~istica,and stabilityof electrical
OharaotetitiicaafterjmolongedMmerstoti.

3.2.3.2 The propertiesdesiredfor the protectivejacketoap~~ “
are good aglng~ Btabilityof physicalchmactetisticaafterprolo~d
immersion,ati abilityto protectthe cablefrom abrasionor co=oslve
actton. J

%2*3*2*1 The ~ e Bhalloonsistof a ~operly ~.
canised~d e~a~~ng Bun ) or other qmtietic pl~r ~
such other compoundingingredient~as may be neceaaa~. Ufle88othe~8e
specifiedIn the detailrequirementsfor specifictypesof oable,it shall
oontainno naturalcrude rubberand be homogeneousin charaoter,toughad
elaatic. The synthetiapolymerand othercompoundi~ ingredientsshall
be free fromwater solubleconstituentsand other substanoeawhichm$ght
prove deleteriousto the rubberinsulationor the coxxhmtcr.

.%2e3e2w2
.

The +Ve -t
.

~ shall.oonsistof a prqky
vulcanizedmmpound mntaining a Neopreneor other syntheticpolymerand
such otheroanpcundingingredientsas may be necessa~, It shallbp homo.
geneousin oharacter,tiughand elastic, .

3.2.3,3 . The insulatingand jaoketo&M
apecaified’hme g8 valuestabulatid~ Table~Iwh~n
tastedunder the ootiitionaoutlinedinsect$on 4.

1

●

✎✌

✎

.
. 6 .

.. .
. # ,

. .
. . “

.

.

..., - ..
. .
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HII-c-1965qm).
3.2.3.4. - All insulatidconductors, ~whgn te8tid”u

~On!4 Sp8c~fiedu~er Sec~on& shall~~=
stand the voltagesapecifid tn Table IV.

.

kveragewall thick; ~

“3 MMEJE
4

4?00

5
6250

6 . 7800,

7 “.
9400

8. - ~ 11000

.9 ~~
12~oo

. 1410010 ~ - . 15600
(1) %ellminaw routlm tests:

. *. .

.

.

. . 18700 ~ .
~23400
28200~
33000
37500
4~oo “
468oo .I

..
Conduc~s smallerthan .13.4&h

cordame wkth the abovetable.
Conductors0.114 inchdiameteror

ceeding3/64 inch, the AC voltageshall
the m voltageshall be increased6,OOO
table,

.
(2) ~utine tests of core or completd cable: A

diametir,use voltagesin ac.

largerand wall thickss ex-
be increased2.000voltsad
volts abovethoseshmm In the

.

4

!

. . .

.

.

.

.
If an i.nsulati~$ackethas been app~ed underthe armoror sheath, “

use the voltage spscifid in abovetable.
If thereis no Lnmlat%ngjaoket,use 80 per cent of the voltagespecifiedimtie.above table, .

(3) ~U tists,preli@W, core and oompletedcable;

For wall thio&&es of 6/64 inch or less,eiwer DC or AC +Oltago .
may.b used for a,-duration.of fiveminutesm

For mll thickmeses Of.over 6/64inch, both AC ati W tests shallbe applid; durationofAC
8hallbe five minute8,,and ~ 15 ti~tes.

. . , .
3e2a3a5

.
- ThO insulatim reSis&~e of”a~ .
0 0011dit~OnS ~c~f~ed ~n 4.2, ~ha~~ .a reslstince when.comcbd tO a ~pgratupg of “30F., Of not le~a -

the value.obtatid from-tiefollming fomlaa .

Wire
have
than

.. . .

.

. .

. . ●

..

.
.

( .
.t .

. .

,
,

..
,.

, .
‘. .

. .

I

..
. . .
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R=

Where R =

K=

Da

dm

MIL-C-1$J4(CG)

d

Megolmaper 1000 ft. of cable

10,000
●

SPeciftedaverageoutsidediameterof insulation

Speoifieddiameterof conductor(For strandedcon-
d~ctors94 per cent of diameterover the strand).

3.2.3.6 QaIzuGw@- The ~apaci~ of all wire and cable,when
testedunder the conditionsepec%fied h %2* shallhave a capacityto
groundat 1000 cyclesof not rIIOr@Jthan the value obtainedfrom the fol-
lowing formula:

Where C s C&}acitance,microfaradsper 1000 ft. & 6$J~.

K = 3.0

D : Spec.fiedaverage :@x3Me diameterof insulation

d = Specif:.eddiameterof conductor(For strandedcon.
ductors94 per cent of diameterover the strand).

3*2,3*7 -QQ@V&!2&JWLWWA.EWWUb - The insulatingcompound
shallbe of.thematerials~~cifiedfor the particulartype of cablebeing
manufacturl$d.It shallbe .ppliedconcentricallyaboutthe strandedor
loadedconductorand shallfit tightlythereto. Wile thereshallbe a
pronouncedadhesionof the insulationto the conductor,this adhesion
shallnotbe sufficientto prwent the insulationfrombeing stripped
from the conductorwhen splicingor terminating.‘he dimension~of.the
insulationshall confom to ths Mmits specifiedfor the type of cable
being manufactured.

3.2.3,?,1 Ren~. - When repairsor jointsare made in the insula-
tion,the work shallbe performedin sue%mannerthat the repairedpart
of the joint and all adjacmt psrts affectedin the processshallbe as
strongand durable?electricallyand mechanical.1.y,as the remainderof
the irhlatione .

9

.

.
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3.2.4 ~ ● =

3.2.4.1 - Whom so specified,a colowd syntheticor
naturalrubber filled fa;ricta~ shallbe appliedovereach insulated
conductor. In coaxhl cable%,this tape sha~~bm a~pliedover the
outeroondnotor. This taps shallmeet.tb~ rqtin=nts of 3.1.30 lt
shallbe appliedaftervulcanizationafi unon c~mletion.ofthe preli~
inaryelectricaltests,with a suitablolay-andm-lap of not less “
than 20$ of the width of the tap. Tho colorsuo~d stiallbe in acc~rd-
ancewkth the fol@wing9 u@ess othe=iae ~~~ifie~ in ~~~ orderOr .
other applicablespectficatien:

Single conductorcable: Any mlm
%0 oonductorcable : Blve ant White
Four ~onductorcable : .B?ve,nd, %ite, green ,

(Blueaqd whit4oppositeor
3Q?2PdJ?tICant*~.

... .

.

3.2.4.2
in thickness
tapewith an

,.
.

The tape shallbe applk~din # workmanlikewuw*~ so as to avoidcrimp-
ing and wrinkling.’

3.2.%3. ● . The reouiradnnmherof taped
conductorsshall be laid up s@irallytith a suitablerighthandlay.
All voidsl?etweenconductorsshallbe filled~ith jute to forma smooth
roundcore, over which a black syntheticor rub%r filledfabriccore. “
tape shallbe appliedwith an overlapapproximately2~ of the widthof
the tape. The jute fillershallbe ofwaterpwoofjute ati thisfiller
and the fabrictape shallmeet the rqair-ea~ts of 3*l~3;3.1.4;3.1.4.1;
3.1.4.2and 3.1.4.3. In four conductorcable.theblue and whitetaped
conductorsshallbe laid up so M to be oppositeor non-adjacent.

3.2,4.4 i~kets, - When so sycified, an insulating-
jacketshallbe”appliedover the tanedcore,ar~ anotkerblack synth~tlc
or naturalrubber filler fabrictam met~g tie requir-nts of 30103
shallbe applledover the jacketwkth an ovw3.fipanproxtiately20$ of
the width of the tape. The mat.erialusad fw the insulatingjack~tand.
the-mlnimm wall thicknessthereofshallbe as mecifiec!”for.thepzn%hu-
lar type of cable being manufactured.

.

.
.?..

● ✍

✎ ✎

3.2,s. . .
... . .

jutemeet$ngthe
Th~~numberof ““ .

3.2.5.1
requirement

shallbe of wp+.csoroof
of 3204; 3.1.4.1;.3.1.4.2and 3.L&3..

. .-

.
.

.
.

.

,

.
-..

. .
. .
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layers and the weight of jute employedshallbe as specifiedfor the
type of cable bdng mmufautured, When one layer is specified,tt shall
be appl%edtith a right hand lay. If two layers are specified,the
firstlayer shall be appltedtith a lefthand lay and the secondlayer
with a right hand lay. The ~atio of the lengthof lay to pitch diameter
of each serve shall be not less than threeor more than four and one-half9
and the number of strandsexnployedshallbe such that very close coverage
is obtained. The servingsshall be so appliedthat they form a smooth
compactIaymr free from Iumpe or bunching.

3.2.5.2 -, - The armor shallconsistof preformed,tar dipped
galvanlsodsteelwi~e, meetingall requirementsof 3.1.5;3.1.5.1;
3.1*5*21 3.1.5.3; 3.1.5.4 and 3.1.505. The diameterof the wire shall
be as specifiedfor the particulartype of cablebeingmanufactured. It
shallbo applied spirall.ywitha left hand lay. The ratioof the length
cf lay to pitch diametershallbs not less than eight or more than 100
and the numbsr of armorwires shall be such as to insurenot less than
95 ~ar cent coveimage.The wire shallbe so preformedthat it will remain
in proper positionand producemaximumflexibilityof the finishedcable.
AU joints in the arnor shallbe weldedand no weld shallbe within12
feet of anotherweld All Jointsshallbe thoroughlycleansdafte~weM-
ing and coatedwith z!mc, Joints so treatedshall be cspableof meeting
all requirementsspecf!.fiedfor the originalwire, An applicationof’hot
tar and asphaltmeeti~~the requ%rernent~of 3.1.5,5 shallbe made over
the armor. If a prote tive jacket is to be appliedover the armr, tine
applicationof the compoundshallbe omittedand the armorwire shallnot
be ~ecoated with tar.

3.2.5.3 Q&zLM~ shall b of vacuum impregnatedjute
meetin~the Pequimnmn%s of 3.1.4; 3.1.4.1; 3.1..4.2 and 3.1.4,3. The
number of lGyors nnd the wttght of the jute employedshall‘beas speci.
I’ied,fortho particulartyp? of cablebeingmanufact+urod.When one la~r
t~ spacified,Lt HhaU be a?pl%edwith G right hand lay. If two layers
are spacified.the firs$l~er shall be appliedwith a right hand lay and
‘theaaeondlayer with a left hand lay. The ratio of the lengthof layto
the ptteh diameterof each aenve shallbe not leas than threeOr more
than four and one-half,and th~ number of shrandsemployedahallbe such
that very dose coverageis ob~ained. The m%ng ahallbe so applied
t!!atM forms a smooth eompamtlayer freefromlumps or bmching. An
applioatdcxmof hot tar and asphaltcompoundmeetingthe requirementsof
3*1.%5 shall ti made ~r *e outer 2ayerfifollowedby a thorougheoat-
Ing of whltewaah.

3.2.5.4 ~tec~ 4 -’Men so specified,a
of syntheticrubber compund shallbe appliedwer the
outer jute serves. The jaoketoompoundshallmee~ all.

—

protectivejacket
armorin Meu of
requirementsof

.,

3-X

. .
8.

.
. .

.
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3.2 herein. This jacket 8hallhe appliedin two layers. The firstlww
shallbe not less than 0.0625.inchin thioknesa. A sex of two layers
of X)1213 seinetwkm shallbe appliedspirallyin rev~r8edirections.
with appro-te~ seven strandsper inch tn each layer.for the purpose
of bindingthe compmnd fimdy to the armor. @er the servingof seine
twine, a eecotilayer of the wme compoundshallbe amlied. The wall
thickn?saof both layms of compoundahallbe not less the that speci-
fied for the particulartype of cablebeingmanufac-. The Jaoket
shallbe curedin a mould or conthmus load sheathextrudeddirect~~
over the jacket,and removedafter-Icanisation. The compoundshall “
be appXiedconcentricallyaboutthe cablein such a mannerthat it till -
ftt tightlytheretof%lltngwe intersticesof the armor,and be free of
hole?, lumps,depressions,or object~onablewavinessand the finished
cable shallpresenta smooth,d~naeeshinyappearance.

3.2.5.5 - If a lead sheathie apecifted,it shallbe
compos~ of.omnetiial=lyP&e lead. It shallbe ciose f%tting,cylh- ~
drical,of uni$ormthickness,with a minimm wall thicknessas specified
for tti.particuhr type of cablebeingma=fact~~. me ~rk~ caus~ .
by an interruptionof the cozrtinnous’processof shesthingthe cablein
the lead press shall notweaken..thesheath, The ~heathnhallbe free
from holes,bltsters.split% la~nati~~ or othe~.defects.

3*3 - EtJASh@ Cam - The finishedcableand all componentpart.e
thereofshallbe inspected,&mpled, and testedin accordancewith the (
Provisionsof Sectionb and shallmeet the electricalrequirementsfor ~
the particulartype of cablebeingmamfactired.

3.4 ● -

3.4.1 ~ k!% - Each conductorshallconsistof the.req~ed number
of tinnedor alloy coatedcopperwires?loadedif so specified.insulated
with a ~thetic robber compoundMeting the reqti~~nts Of %2.2* ad
tapedw%t~ a synthet%cor natural=bti filledfabrictape. The requi~d
number of conductorsshallbe laid up spirallywith jutefillem, over
which a syntheticor natural.rubberfilledfabrkctape shallbe app+id.~
In type 60 cable,the ~abricconductortapeshallbe omtttedand one con-
ductor of the quad shallhave a doubleridge on the insulationfor-identi-
fication-ses.

.
.

3,4.2 WI ~ - men specifiedby anhexingthe letter
Vrn to the type number, a brass ta> shallbe appliedover the taped.oon-
ductorsmeetingthe requirementsaf 3.2.4.2. *.

.. .

,
.

.. b .

. u. “

.
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L 3.4.3 ● - &l t~8 114P and 114PP coaxial—
cables, an insulating$aoketor belt con~iattpgof athmnoplaaticsyn-
thetic compoundmeetingthe requirementsof the latestissue of ASTM
SpecLfioationD-734 for InsulatedWire and Cable Po~nyl Insulating
Compound,$ha~lbe appliedover the tapedcore. A syntheticor natial
rubber filledtape shallbe appliedover the insul@ng jacketor belt.

3.4.4 -d X tor - The number of conductorsand the
d@ensi.onsof the copperwire~ lo;dingwire and insulationfor certain
specifkctypes shallbe ae specifiedin Table V. For typesof cablenot
listed in this table, the detailsshallbe as $pctfied tn the hwitation
for bids or purchaseorder,or any otherapplicablespecifications.The
materialsused and the method of assemblyshallmeet all requirementsof
3.1 and3.2,

3.4.5 &@ec~ve cover- ● -

3.4.5.1 Over the core as specifiedin Table V, tinerjute aerrings,
galvanisedstee~ armorand outer jute servtngsshallbe applied. When
specifiedby annexingthe letter ‘J@ ta the type number,a synthetic
rubber jacketmeetingthe requirementsof 3.2,2 shallbe appliedIn lieu
of outer jute semiu~s.

.

L

.

13

●

.
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TAMEV
Load- W-e

4

Stranda Insulation ‘d

Type No. of D%&l. Dia. lb. Turns Max. Nin. Min.

.- ,

11 “4
322
14-4

0.330
do
do
do
do
do
do
do

7
do

“do.
do
do
do
do
do

0,040 -.
do . “-- .
do -~

. do Oo-
do -0
do. ----
do 0-

,“do” ---

0.312.
do
do “
do ~
do “
do
do

. do

0.085
do
do
.do
do .
do

“do”
do “

0.085
do
do

.do
do
do.
do
do

0.039
0.078
do (
do ti
do
do
do
do
do s
do
“do”
do
do

;

““’15 2
. 16 1

1’7” 4
18 .2
19 “1

.

0.012
.

2& b
2
4

2
1
!b

2
1

4
4
2
4
2
b
2
4
2
4
2
4
2

. .
19 0.0245
do.

~o..

do dO
do do “
do do
do . “do

. do do.
odO do

7 0.0253
“(!0 do
do do

. CiO. do
dO do
do .do
do do
do do
do “ do

. do do
dO do

. do . do

76
“ do
do

~ do
do
do
do
do

0.354
do
do
do
do
do
do
do

0..336
do
do
do .
do
do
do
do

“22
“ 24.

25
26..... “n”
28.
a

da
f%
do
do
do
do
do

“o

60 -- 0-176
0.265
do
do
do
do
do

0.250
do
do
do
do
do

00%

0.164
0.255
do
do
do
do
do

0.240
do
do “
do
do .,
do:

0.520 ~“ 0.1.76

000

113
do
do
do
do
do

0.008
do
do
d~
do
do

-0-

81
82.
84
85
87
88

.“91
92
94 .
95.. 9?
98
*~14p

-0-

(Stir ? 0.049 “--- 0-”
(Outer 46 0.0285“ ..

*If necessary,natu~alrubbermay be addedto the syntheticcompound . -.
appliedove~ the inner conductorfm controlof insulationdi~eter.,-
the naturalrubber compoundshallnot exceed50$ of ~~e eyntheticrub
ber compound..If an additionalletter‘pa is qnnexedto th%s type “
number (U4PP), the innerconductorinsulationshallconsistof Poly-” -
ethylene.

14 “
. .

.
. . ..

.
●
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.
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.

●
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3.4,5.2 When specifiedby annexingthe lettersWCla to the type
number,a lead sheath8hallbe appl%edd%rectl.yover the taped core and
all Jute serves and armoromitted.

3.4.5.3 Thewelght of jute, numberof serves,diameter of armor,
and wall thicknessof the protectivejacketor lead 8heath(Lf apec%fied)
for aertainspeelflatype8 shallbe as specifiedh Table~. For types
of cablenot listed in this table, the detailsshallbe as specifiedti
the invitationfor bids or purchaseorder,or other applicablespeciftca.
tlons.

.

. .

.
“

-.
.

.

.

.

.

.
.

.
,

.
t. \ “
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-lTABLE VI

Inne; Jute Outer Jute &&ectlve 2Lead
Serven Serves Jacket Sheath

Type let 2nd Armr””lstznd Min.Wall Thick..

33 “loo” 16/3 . 0.203 100-. 16/3 .
do
do
do
do
do ,
do
“do -
do
“do
do. ”
do
do .
do
do
do.

0.

-
0-
-
0-
00
-0

-
-9
00 “
-
-
-

0.1875 ‘
.

0.1094 “
do .
do
do “

0e063
Oo@$
do
0.063 “ ,
O.o$xl
do- .-
do
do “

0-063“ . “
0.094 .
do

0.063

12 do do “ do do
lb do . do 0.-134 “ do .
15 do do do do
16 m do do..
1? 100 . li73 .0J65 do

do .
do.
do
do
do
do
do
do
do
do
do .
do
do
do
do

18 do do do--do.

19 m “-- 0.109 do”
do
do
‘do-
do -
do
do
do..
do

00

16/3
do
do
do
do
do

.do
do .
.do

.21’ zoo . 16/3 -~oe203
22 do. do
.24 do do
25 . .do do
26 . ?o ---

do
0.134
do
do

0,1.65
do

0.109

0.083

0.).09
do

0.134
do .

0,165.
do

O.lw
do

00134
do .

0.165
do

ool~
.

.

. .

27 “loo 16/3
28 ‘. do
29 70

.

60(se~ 50
note)

0.094.

81 m
82 . do
84 do .
85 -do
87 . do
88 do

0.1875 0.078
do
do
do
do .
do

do
do
do
do
do

“do

do
do
do
do
do

do
do .
do
do
do .
do .““

.--

16

. .

.

91 z?.“.
92 ~do

. -“ 94 “ do.
. 95 “ “ do

9? do

-. “
.

98 do. .
InsulatingJacket“
or belt underarmor

,

50

.

. .

114P
.

.
.

.

..

“+
..

. .

,“

.
.

. . ..
. , .,
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Note :

3.4.6

3.4.6,1

%?hen specifiedby annexing

% en apecif9ed by annexing

A protectivejacketanplted

-C-3 7b~4(cG).

“Ja to the type Nc.

m~~ ti the type No.

in one layerwithout seine
tw~rieia alwaysus~d on type 60 oabl~ and the letter ‘Jm
is not annexedte thistype number*

● ✍

The completecore ~r nabl.eof the spcifie typs listed.
whei tested in acco~dancewith S@c%ion~~ &hall conformto the limits
per 1000 feet of-oableas %ndicat~da.rTable VII. For typegof cablenot
listed tn this table, the iltit~ shallbS as s~cified tn the %Wkat%on .
for bids.orpurchaseorder,or Gthe- applicableSpecifications.

3,4.6.? In addttionto the propertieslistedin Table nI, eech
length of oore or cable ahail b te”td fo~ voltage,insulationresistance
and 1000 c~les oapacitysand shallne~t the l~it~ sPecifiedin SeCtiOn
3 or other applicableapsclficattonswering the irxmlatingcompoundem-
ployed. .

.

. .

●

✌

.

.

1?

. .

. .
●

,

.
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CHARACTERHTICSPER ~000 FEEI!

I~uctance Capac%ty
MCI 6o°F Wlbalanoe

ELECTRICAL

“Cozxhmtor
Ree3i8tanoe

.“

. .

I
..

ohms 6(PF WIMkmAea mfd , .

0.950” . 3250
12. .
14
15
16 .

?1?
18””
.19 ~

do
do.
do
do
do
do
do .

--
-

-
0-

1250

-

0.950 ~
“do
do
do
do
do
do
do .

2.36
do

15002.00
do
do
do
do
do
do
do

.
do
do
do
do
do
do

—

2.45 J500

2.40
do
do
do
do
do

81
.82
84

.85.
87
88

2.20
do
do
do
do
do

2.40
do .
do
do
do
do

1250
-00

1250

GG
--

2.40
do
do
do
do

‘ do .. .

91
92
94”.
95
9? ~
98

1100-
-

lia
-00

1100
-
- . 90

. .

--a-

114P (Iimer~ 0,65
(titer 0.38~

.

.
. .

. .

. .. .
.. .

‘. ,

.
.

. . .
... . .
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.

4. METHODS OF SAMPLIN& INSPECTIONAND TESTS

4.1 ● ✍

4.1.1 . Unlessthe insulationor jacketcompound
which the contraoto~proposes’tofurnishhas previouslybeen approvedby
the purchaser,approvaltests shallbe oonductedpriorto the awafiof
any contract. The objectof these testsis to determinewhetherthe con-
tractoris preparedto furnisha compoundwhich meetsthe electricaland
physiaalrequirementsof Section3 of thisspecification.These testsmay
be repeatedon one or more samplesselectedat randomby the inspector
from materialoffered.on any order,to determinewhethersuch material
duplicatesthe propertie~of the originalsample.

4.1.1.1 ae . Apprwal tests-shallincludeall -sts
specifiedin Section3,.andtests to be run for themaximumperiodsof
time specified Not less than four test specimensshallbe preparedfor
each type of.testspecified,and the samplewill be consideredas con-
formingtothe requirementswhen the averagevaluesobtainedfor eachtype
of te~t conformto the limits specified~and no individualspechen ex-
ceeds the specifieslimitsby more than10 per cent.

4,1.1.2 ~ - Samplesof insulatil’lgcompoundsub-
mitted for approvalshallconsistif not less than 100 feet of conductor
insulatedwith the ccnpoundto be tested. Samplesof jaoketcompoundshall
consistof four 24-in h lengthsof jacket. Test st@& be ~ade~n the
~nrnent~mtorv oy ~!2 e factozw as deQg natedbv the nrohaser4

4,1.2 Contro~ ● - The objectof thesetests,to be made on
samplesof insulatedwire or jacketselectedby the inspectorduringman-
ufacture,is to determinethe uniformityand qualityof the materialfurn-
ished,and to compareit with that on which approvaltestswere conducted.

4*1.2*1 - Controltestsof the Insulating-cmpound.
shall.consistof compression~sts beforeand afteraging,a seven-day
mechanicalwater absorptiontest,and at the optionof the purchaser,an
eight-dayelectricalwater absorptiontest. Controltest of the jacket ~ “
compoundshallconsist of compressiontestsbeforeand after aging.

4.1.2.2 In~ . Samplesof insulatingcompoundfor
controltests shall consistof one”lO-footlengthof insulatedconductor
selectedby the inspectorfrom each end of at leastfour coils or reels
in each lot of 100~000 feet of ccnductoror fractionthereof, The testg
shallbe cohductedin eitherthe contractor% or a Government laboratom—
as the
to the

inspectormay select. The lot shallbe consideredas conforming
specificationswith relationto any specifiedpropertyif the

..
.

. . 19t

‘L”’ .
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averageof the te8t valuesvf all lsampleaaonformato the limits 8pecifieQ
in Section3, and no individualsampleexceedsthelimit specified~“more

. than 10 per cent.

. .
..

t.t..

&,l.2.3 “EZQWZl&e W@ - &en an insulatingor protectivejacket
*8 tO bS appliedwer the insula~edcond@ors, samplesof the insulated
ooTxiWht3P8 far controlor approvalteatsMy be selectedafter completion
of jacke,tvulcan%sation.Sufficienteable shallbe selectedand stripped
to yield eight 10.footlengthsof insulatedconductorsand four 2b-inch
lengthsof $acket,from eaeh100,000conductorfeetof oable..

4;1,3 ~
.

, ● -.

4.1.3.1 “ “ OblecQ - The objectof the~e teets,made on each individ-
ua~ lengthof insulatad.conductor.is to determinewhethereacb length ..

. TneOtsth9 requirementsfor voltage,in.sulatton,resistanceand capacity,
aa”specifiedin Seetion3. .

.

.

.

4.1,3.2 WzMX. “ Each completedlengthof Insulatedconduotorc
+’terwulcanizatton,and beforethe applicationof any covering,shallbe
reeledthrough.water in sucha manneras ti insurecompletewettingof the
surfaceand immediatelyimmersedin freshwater at room temperaturefor
a Prid Of 16 hours; afterwhich periodof time andwhile stillbnmersed,
tt shallbe subjectedto the voltage,Insulationresistanceand.capacity
tests specif%ed%nSectiofi3. Each individuallengththat meets the speo.
ifiedre~irements shallbe acceptedand each lengththat fails shallbe ~
rejected.

4,1.4 - Teata as oub
lined in=~.1.3shall be repeatedon the finishedcore ab cableafter
eight hours tmmwsion when.sospecifiedor requiredby the inspectdr.The
objectof these repeatedtestsis to detect faultsthatmay occurdtiing
subsequentmanufacturingprocewea or changesresultingfrom additional .
Wdcanisati.on.

.- .

4.3.5 . ● - .

.

4.1.5.1 ~ef~, -The averagediameterof the insulationshall
be taken an the mean of the maximumand mtnimnimdiametersmeasuiwdat any
one po~nte The minimumthioknessof the wall shallbe taken au the dif-
ferencebetween a,meaauremmttaken over tie conductorplus the thinnes~..
wall and the diameterof the conductor, (The firstmeasurementis made
by ‘Sltc%ngoff” thelaeavierstale of the insulation,)

.

bol.~.i ~ --lkamwementsrna~be made with anytypeof..
micrometerrending0.001in;ho,suitablefor meamremnt of this charaoter,
All measuremellt.sshallbe made beforo the conductorsare tapedor ?abled.
If the measurementsof any coil or reel do no? conform to the limitstipeo.‘
ified,lh~t coil or reelmay be re~ectid. .

.
au

.

. .
. . .

. .. ,
. .. .
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4.1.6 ● - Tests for-tensile

strength..elongationand m~ulus $hallho made on the same test specimen.
Teat specimensahallbe p~eparedand testedkn accordancewith provisions
of FederalTest hthod StandardNo. 6G1 - RubbertSamplingand Testing,
inaoftias they apply. Aged and unaged test spwimens ahallbe tested
at the same tiine. All test specimensshellbe preparedbefore agingand
aged specimensshall hsve a rest peiod of not leas than 16 nor more than
48 hoursbetween the completionof thtia~.ngand determinationof physi-
cal properties. The modulustest shallbe made in conjunctiontith the
tensileteqtby recordingthe load after200 pm cent elongation(two +0
~ix inches)or such otherelongationas my ~ smcifi~. -Thestrees
modulus shall be calculatedon the area of the originaltest s~cimens.

4.1.7.1 . Test specimensshallbe heated Ln an atmosp-
here of oxygenat a pre&e of 3M pouncb per .squsreinch at a tempera-
ture of 70°C., plus or minus lot for a periodof 48 hours. The contents
of the bomb shall be restrictedto the samplesrepresentingthe lot to be
tested. Weight of specimensahkll not be over two wmw per cubic inch
of bomb space. The test specimensshallbe suspendedverticallyin.such
a manner that they are not in contactwith each otheror the sidesof the
bomb. .

4.1,?,2 (leerova . Test apeoimensshallbe heated at a tempera-
ture of 70°C.,plus or m~nns 1°, for a periodof 96 hou?s, in an oven
having free circulationof air. Th~ test specimensskallbe augpended
verticallyin such a mannerthat they are not in contactwith each other
or with the sMea of the oven.

4.1.e.l Test s~~. - .Thiktest shall be mde on originalsam-
ples of the tnsulati~n,sampleswhich havebeen aged for ft8hours tn.the.
oxygen bomb, and sampleswhich have been aged for s-vendays h distilled
water at 70°C. All test spec~mena shallbe preparedfrom su!ltnblelengths
of the insulatedoonductoror jaoketfromwhich all tapa,wax, dust and .
other extraneousmatter have bner?removed. S~cimens to be aged in the
bomb shall first be Prqwed ~n accordencevith4.1.8.2and then aged in
accordancewith 4.1.7*I. Afterremovalfrom the bomb, samplesshallbe
given a rest peri~d of not less than 16 nor more than L8 hours..Speci-
mens aged in water may be preparedfrom samplesused for the determina-
tion of mechanica~water absorption. Immediatelyai’t.erdeterminingthe
seven-dayweight of the sample,it shallbe replacedIn water at room
temperatureand kept there until the compressioncuttingteat is made,
which shall be within 24 hours, Surfacemoistureshallbe removedprior
to making “thecompressioncuttinctest in the saw manner as prescribed
for the Mctmnical water AbsorptionTest, (See h.1.11.)

. 21.. .

* .
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4.1,8.2 4- Test specimensof cotiuctorinsulationeh~
be preparedby ~moving a &itable lengthof the insulationfromthe oon-
ductor as a tube.andcuttingit intolengthsof approximately1.25 inohes.
Each lengthshall then be cut in.halfMngitidinally,the two halvesform-
ing one *et 8ppcimenoBeforedividingthespecimenlongitudinally,the
outsidediameterof the insulationshallh measuredat rtghtanglesto
the proposedlongltud%nalcut. The thicknessof”thespecimen&hallbe
consideredto be one-halfof the differencebetweenthe outsidediameter
of the insulationand the diameterof the conductor. Test specimensof
insulatingor protective$acketsshallconsistof sectionsof the jacket .
approximately1.25 inchesin length0.75 inch$n.widthand buffedto a
untform thicknessas near 0.100inch as the dimemions of the samplewill
pemlt. ml heavy corrugationsand insertedreinforcingmaterialsshall”
be removedduringthe buffingprocess.

.

4.1.8.3 Z@@U!wM1’wae - The testingmachineshallconsi~tof a
fixed cuttingtool and a movableanvtlbetweenwhich tho test specimens
nay be compressed. The outtingtool shallconsi~of a pieoeof steeldrill
rod 1.00 millimeterin diameter,mountedat the apex of an acuteangle
steel wedge. The atil shallconsistof a steelblockl.000-inchin length.
The cutti~ tool and anvilshallbe so mountedad adjustedthattheirfaaes
will remainparallelthroughoutthe testto withinO.000~inch. The load
shall be appliedto the anvilthrougha calibratedcoi3.springat a uniform”
speed (at tie end of the springto whichthe load is applied)of approxi-
mately 1.5 inchesper minute. provisionsha~~~ made for recordtigthe

4load appliedand the distancebetweenthe anvilaridthe cuttingtool,wv
a precisionof plus or minus10 poundsand 0.001inch. The maximumoapao-
ity of the springshallbe 1000 poundsunlessthe load requiredto shear
the specimenexceedsthat.amount,in whichcase a springwith a maximum
capacityof 2000 poundsshallbe employed.

4.1.8.4 -. . The test shallbe made.bycompressingthe speci. .

men betweenthe cutting.tooland the anvil,and notingthe load in pounds
at which ruptureoccurs. Specime~~of the conductorinsulationshallbe
placedwith the convbx siderestingon the anvilin such a posttlonthat ..
both ends of’thespecimenoverlapthe endsof the anvil,and the cutting
tool is parallelwitb d centeredin the concavityformerly occupiedby
the conductor. The two halvesoflhe spectmenshallbe compressedsuoces-
sive~y and the resultsaveraged. Jack6tspecimensshallbe flaton the
anv%l in-such a.pouktionthatboth otis of the s~cimens wer3’apthe ends
“ofthe anvil. No successivecompressioncuts shallbe”made.on each jacket
specimenapproximately3/8 inch apartand the resultsavqraged.The aver..
age load at rupturofor each specimenshallbe multiplitibY the coefficient
(K) containedin Table VIIIwhichmost nearlycorres~ndswith
of the specben.

. .

.

. .
.. “ .

.

. .. ,
, ...

. .

. .

.

.
.

the thickness

22

. .

w’ [
.

.

.
,

. .

Downloaded from http://www.everyspec.com



.

?

‘rMdmelnl of
~

u

●

,
. .

.

f

.

.140

.130
●120”

.dlQ-
.100
.090.
.080

~
.060
.050
● 040
.030

MILC.1965&( W)

K
F(?PZnmlating .

0.90
.92 -
.95

~
1.00
1.03
1.0? “

4.1.9 ● -

4.1.9,1 Test ~ - %st speci~ns shallconsistnf samples
af the insulatedeonductor~a~p.~x~mately*ix:inchesin lengthfromwhich
all tape;wax, du8te ati o%her exttineousma$%em ham been remewti, TWO
double teat leads of tinnedcopperwire O.~0 %nohin diameter~hallbe
bound firmlytith thread to one eti of the teat specimen,and the leads
insertedthroughfour tightly fittingholesi?ta aork ato~r. ‘IiToends
of a p%eue of clean~bara, annealedoopperw%re~ 0,0063inoh km diameter
and a~ro~ately 30 incheB in Imgth shallti solderedto the two teat
leads and appliedspirallyaround the test epmimen as a bifilarwindkng.
The copper~ ehall be.applisdurder sufficienttensionto insuregood
oorhactwith the apectmen,and in sucha manner aa to amure separation.
between adjaaentturns. The.endof the loopedeopperwire shallbe bound
%n plaoe with thread. &oh kpeoimenshallb plaoedin aneight Lnoh tube
containing a mall quantityof dbtilled water. The quantityof watmr
shall not be uuffioientto afforddireotoontaot”withthe specimen. T~4
dropper shallfit tightlyIn the ted tube to prevent exoemive evaporation.

4.1.9,1.1 - The reeistanoeof the bifilarooppes
witi%ng $hallbe memuredwith a &inbridgewith a~ecision ofO.001
o~. The measurementshall
immersedM a water bath of
room).’

be made withthe tube oonta$n~ng
known tmperatq (approximately

—
the 8p9cimen
that of tha

n
●

. .
4
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4,1.9.1,2 . Afteroriginalneasw~nt ofthew
resistancesthe tube containing th; specimenohallbe maintainedat a
timperatu~eof not less than 69°C. or more *an-?loC.fora petiodof
sevendays. At the etiof thisperhd, theresi@moe s!!l remeasured
again at the same temperatureaB’thatat the tips of the origl.nalmeasure-
ment. The percentageimcreaaeb reaistanc~shallnotexceedthelimit
apec$fiedfor thetypeof compwnd under teh ad shallb ccmpted fiwm
the followingforInula8

-R- X1(X)
‘y

where

32 = cokrectedrpsistanoeafter sevendays~

4.1.10 t#3t8* -

4.1,10,1 eSt - ‘hat specimensof.theoonductorinsula-
tion for mechanicalad el~c&cal water absorptionbets Bhallconeist ●

of a suitablelongt~ of %he .insulatdcoxwhictor.AUwax or o+thersub-
“~tanuesadheringto the surfacesof test specimensshdllbe oareful.lyre-
moved,ad the surfacesthoroughlycleanedby scrubbingwith water and a
small brush or lintlesaclothe Spec~ns shallbs rinsedandwiped dry.
Specimensfor mechanicalwater absorptionteBts shallbe suspendedin a
desiccatoror other c~pa’ftmentfor a period Sf not 20ss than 20 normm%-
than 24 hour8. Thedesicoator or compartmentshallbe maintainedat a
temperatureof not leaa than 69*C.no~ mwe tian 71%9 ~ a vamm ti-
tained therein of not more than threecm, of meroury~ Specimensfor eleo-
trioalwater absorptiontists shallbe driedin an oven,exposedto uir-
mlating airo at the same temperate? and for the sameperiod. Spedmeno
shallbe su8pendedin such a mannerthat they do not toucheach otheror
the aides of the desiooatoror oven+“.

4.1,11
. .

. .

4.1.11.1 “ --- titirremovalfrom the desiccator,
shsll be broughtto room tempsratum in a seconddeeiooator

.

. “

all upecimena-
inwhioh a “

sihilarvacu~ %s maintaind. Afterreachingrnon+tnperature,they ddll”
be twmovedand weighed immediatelywithan aocurscyof one part in 10@O~
These spgc~na from the insulatetioonductorashall@S knt in theahaw .
of an ‘Ua arounda mandrel.not,less than thrqe thes the diameterof “the
insulation. The epecimensshall-besupportedby fitttigthe ends mugl$”
through holes in a metal platewhich shallserveas the ooverfor a ves-
sel of distilledwater. The specimensshallbe of SUOhh~h ad so
pdjusted that not less than a nine=inchlengthof the qpchen is exp6sed
bolov t?i~)plate and not more than one-halfinch Ien@h of each,endh.

.
.24
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exposed abOVO the plate, Garo shall be %dBonin this ati subsequentpro-
aedure that no Uquid gainaaoeeasto the $trandeduotiuctorse The in-
nnlat~ co~~eto~a shallfittightlyin thecoverandthe rovershallfit
ttghtlyti tie veeaelto preventexcaes%vee~aporation.The levelof the
water shallbe matntalmsdflushwith the underaide of the cover~gind
Btepaahll be taken to eliminatethe poaa%bilt~ of air gainingacoeas
to the water or insideof thevessel. JU surfaoebelowthe tier sMe’
of the covershallbe consideredas immersed. The area of the surface
imeraed ahallbe takenas theproductofthelengthtmmersedand the

. “averageciruumferenoe88 measureda% %hemiddleati*O i3dNM?Jfromeaoh
end of eachspecimen~Allmeasurem4n3t8$hallbe takenprior to immemhone
wkth an accuracyof one part’ti100.

4,1,11,2 . The vesselof distilledwatsrcontain-
kn the specimenshallbe maintainedat a temperatureof not lessthan
69gC. or morethan ~oC, SpecimensAall remainhmersed for a periodof
168 hours (eevend~$). At the end of th~spex%od,they shallbe prepared
for weighing by bringingthemto Yoom tamperatme in distilledwater. As
eachap@men %? about to be weighed~&t 8hallbe removedfrom the water
and the looae”watershaken off~ It shallh immersedimmediatelyin alco-
hol for two seconds,removed,shakenand blottedwith l.intlessabaorbent
cloth. The alcoholused shall.be pure 95 per oent ethyl alcohol,or the
name denaturedwith pure methylAIC*OL (tiepupae of theblottingia
to removethe surplusalcoholor wateradheringto the surface. aml should
be accomplishedby placingthe specimenbetweenloosefoldsof cloth,em.
ployingas ltttlefrictionaa possible.)Theblottingprocessshouldbe
completedwithin 30 seoondsai ar removalfrom the alcohol. The specimen
shall be placed on the balanceand the weightrecorded3.0 minutesafter
removal from the alcohol. Afterwe%ghing,the spedmena shallbe return.
ed to the desiccatorand maintainedunderthe conditionsmecified in

.

I*.
.

!

4,1,10.1, They shall be removedfrom tbe desiccatorand r&wei&e& at in-
tervals of 24 hoursuntilconstantor minimumweightis obtained,In
aaohcasetheyshall~ preparedforreweighingby firstbringingthem to
Poom temperaturein anotherdesioaatorin which a shil~ vacuum%s-main.
tained. The gain in weightduringthe 168hour immersionperiod and the
loss inweightdur%ng the redr@ng period droll be recorded. If the IOUS
%n weight exoeedu the gain in weightby more than 20 per oent, it shall
be deemed etidende of exoeasiveIeadxtng and the materialrepresentedby
tie $mple shallbe rejected.The decrease%nwe%ghtdurtngthe period
of redryingshall be takenas the weight of water absorbedduring+r$io~,
The water ab80rbed shallbe reportidin milligramsper squareinchof sur-
fwm immaraed, . ..

4,W.2. ● ✍

4.1,32,1 Teat Bmd mens, - Test speckng ahdllbe made up into ●

ooll.wtthan.insidediameterof not lessttiantwoinches, The specti~s.

. Z5
.. .

. ●

.
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(@hallbe supportedby fittingthe mds snuglythroughholes in the cwe~
of the vessel of tapwatur. The specimenssh~l he of suchlengthandso
supportedthatnot Ieaethanfivefeetof oonductoria exposedbelowthe
wver. and thatthe axis do not pro$ectmore than six inches abovethe
cover. The immlatdmn shallbe removedfromtheendsfora distanceof
one-halfinoh. The water shallbe maintainedat a temperatureof not
leas than 6$?°C.mr m~e than ~°C. The conductorsshallfittightlyin
the oover,and the cover shan fit tightlyto the vessel,to preve~ ex- .
ce8aiveevapmation. The level of the water shallbe maintaimd flush
with the umier side of the cover,and stepsshallbe takento eliminate
any pwa%btl%ty of atr gainingaacessto the water or inside of the vessel.
The lengthof the conduotorbelw the under side of the cover shallbe
taken as the length kmmeraed. .

4AI.2.2 - Iftheveasel is made of metal, it shall
be oons%dti the electricjaigroundwire. If %t is not of metal,a ground
plate of sultabl~avea shallbe,tmmersedin thewater. All metalparts
othor than the conductorunderteat shallbe grounded. The oapaoltyshall.
be measuredbetien the conduatorand the ground,at 1000 cynlesper see.
Ondo with a ahttablealternatingcurrentbridge,with an accuracyof one
micro-microfmad of capacityand 0.001puwer faotor. All measurement
shallbe made at ?O°C.witho~tdtsturb%ngtk ~st apectin in anyma~re
The capacityshall be reoorded%nmierofaradaper1000 feet of txmducbr
immerued. The first meaaumment shallbe made after24 hour8 of.immers-
ion at 700C, a+ shall be conBlciemdthe origin~ capacity. Subsequent ~
measur~ents shall be made at intervalsof sevenand 28 days afbr the v
o~iginalmeasurement. The power factorshallbe measuredat the eti of
the f%rstseven day period.

4.1.13 Tear Test. -
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U.13.1 . NotIem than aix tes+,snecimensshall
h DrnparedfPom each sample;f the jaoketto be tented. ?Msq ‘specinem
nhall be of the form shownin Figure 10 and may % cut ti%k a die used for
n%andardtenaUe teatpieoes from a str%pof onmpoundof m:t%fibledimen-
atmns, The specwens shallbe sp].itwith a razor blade h a mint o.15
inch from the large end. The two halvesof the ~plitend shallbe insert-
ed kn the grips Of a tensile teat maahine$and the java neTaratedat a
rate of 20 inchesper minute. The minimumlbad atwhich t~ar OCCW8 shall
b~ observed. The resistanceto tear #hallbe foundbyd%tid~ng #e load
kn pounds~ the thicknessof the specimenin inchua.

.

. .

.

4.2

M
J’4

. .

CM$o” ‘ i.

F’UXJRE1

coxnD~e d Ca~. .

b,~el ~, . When the contraoti8 ~arded, the Gove.mnentwill -
inform the @ontractorof the name and addressof the officnrdesignatedto
make the inspections. men materialor cable is ready for %nspeation,the
contractorshall notify the offioer so designated~ mail or telegraphof
the date on which inspectionM desired. Such noticeshallbe fo~arded
to reach the inspectornot less than five governmentworkhg~days prior
to the day on which the Inspidhon ia to mtmenoe, me inspector shall - .
aoknonledgerece%pt of the notice and informthe contractorof thedate
of his tntetiedarrival. If five day~ advancenottcehas been givenand
knapectionis postponedat requestof the knapector~deliveryttiedesig-
nated %n the contract shallbe extendedby the numberof dayB the inspec.
tion La postponed. If any materialor cable is-rejectedby the inspector,
his de~isionshall be deemedfinalunlessappealedby the contractorto
the purchasingofficerwithin48 hours. Where practicable,samplesof the
re$bctedmaterial selected@ the ingpectorshallbe forwardedto the pur.
chasingofficerfor teat by the U. S. Bureauof Standarda, The &cision

27: .
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~*2.1.l - Th9contractorshallprkle every
fa<ilityneaesaaryfor the proper %&motion and teattngof the cableand
‘thematerialsused in its manufacture.me inspectorsh&Llham free a~-
cwcs to such partsof the facto~ ag till enableMm to properlyexmtie
ard test tie cable or materialsus-d thereinat a~~ the during*Q PFOWM8
of manufacture. No in~~a~d coya shall~ tam or c~bl~, ~d no f~,~ah~d
c~bln “shallbe deliv+reduntu the tentspreacribd by the $pncifLcations
haw” been made or waived kn writing by the purchmm or %t~ kn~peetor.~
my inspectionis waived.oerttf%edfactorytmt Ghe4a coIwDjngthe.mater-
Ld shallbe forwardedto tie inspector.

●

&2. L2 Tme& _ . In additionto the apprwal tests,the
$nqmct%on shallLncXudecont;ol+*sL~of fll materials,pMlimimry Fou.
time tests of the WMLated conductor, rmttne and fknaltestsof mm-
plet.+ core and cable, XXI such visualexaminationof the cableawj pr-
ocessesemployedas the inspectormay deemnmessary. Apnrovaltest @MU
be made h a &vernment laborato~ or at the factoryas designatedby thb
purshaser. The controltest~shallbe m~de eitherat the f@ctmy or in a
Gwqrnment laboratory,as tie prehasing officermay elect. All other
te-%~ ~hau be made at the fectmy. d

%2mlJ we of teA~4 - The initiallot of strandedcoprnrconduo-
tor may be made the objectof a separateinspection. ml stibsequentin-
spectionsof strandedconductors,armorwire or othermaterialsused in
the mmufacture of the cable shallbe madewhen the %nspctor visitsthe
factoryfor the purposeof inspectinginsulatedconductorsor finished
cable. AU armor wire ,shallbe $nspmtedat the faotorywhereit is to
be applied‘tothe cable In orck- to guardagainstdefect8due to ahipnant.
To facilttate~nspectionand srmqMng, the insul@ed conductorsshallbe
afferedfor prelfm>naryrouth? testein minimumIota of 100.OOOfeat$ .

and the finishedoo~e cr cableshallbe offem~ fo~ routinebat in minimm
lots of 80,000 conductorfeet.

4.%.1.4 ~ ● . In cases where a part.toulartype of .
cable is being manufacturedfor the firsttime~or, for othertiaaonsa
prompt Lnspectlonof.theInitialquant~tymade up is edvhable, the above
l?.m%tswill be waived for the ftratInspection.If the availabletank
qmae will not pem%t itirsion of the quantltieelisted,the balanoeof .
the materialshallhe readyforimmed%atetieraion as aeon.astha preview
lot la removed. If the sizeof the orderwarrantsassignmentof an in-
spectorto the factorycontimouslytthemtnimumrequirementswill ~

.
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waived and the xnaterlalinspectedan offered~but %n w@ing for oontrol
teats the above named quant%t%eauhallbe consideredan lotsin selecting
therequirednumberof samplesandoomputingaverages.

4.2.2 ~st~ ● -

~*2.2,1 QMiS& - The-objectof these tests, tobe made inaOwem-
mgnt laboratoryor-at the manufao-er’a plant, on samplessubmitted-by
the contractorprior to the avati of any aontract~%8 to detemime whether
the b%dderis preparedto fWniSh an insulatingoompond andcoductors
thatmeet the electricalandphysicalNquiNent8 of tie specifications.
Them teatamaybe repeated,In a GovernmentLaboratory,on one or more
mmplea selected”atrandomby the imapectorfwm materialofferedon any
order,to detirm~newhethersuchmaterialdu$l%oateathepropertie~of
the original8ample. If the order callsfor ~aoketedcable,suoh samples
may be selectedaftervulcanizationof the jackete-

%2.2.2 . TB@Sm3wL* - Samplesof non~loadedsableshall contain
sot less than 100 feet of insulatedconductormade up in accordancewith
the specl~icationsfor the type of cableunda comideration. h the case
of cont2huouslyloaded cables,the sampleshall consistof two 75-foot
Iengthaof insulatedaonductortwistedtogetherto form a pair, or 75 feet
of the taped core. In the Caee of cable8~~%r%ng an iZ18Ul&tti.~ belt or

jacket over the conductors,the sampleshall consistof 75feet of the
jacketedcore. All samplesshallbe pla%nlytaggedwith the manufacturer%
name. the compoundnumber assignedby the manufactwer, and the number of
the specificationunder which t..esamplewas @e.

4.2.2.3 Ho - @proval tests shall includeall tests of the
same insulatingoompoundspecifiedfor the particulartype of compound
nnder oonsiderationoand all such tests 8hallrun for the maximumpefiods
of time specified. Not ~eae ti~ four teat specimensshallbe prepared
for each type of test s@cified, ad the aamp~ wH3. be consideredas con-
formingto the requirementswhen the averagevalues obtainedfor each
type of test conformto the Itmite specifted,ad no imdiv%dualspecimen
exaeedsthe specif$edlimitsby more thanten per cent. All”theelectri-
cal te6ta apecifted for”the Parttculm type of cablebeing tested shallbe
made on a 50-footlengthof the conductiror oore, and @e sampleshall
conformto the limits spectfiedo”.

4.2,2,4 - ~ --The manufacturershall stateMthe
blcithe numb6rof the oompoundw;ichhe proposes-toflxrniah.andno bids

●
will be considereduntil this particularcompoundhas been testedand
approved. (The conductanceof approvaltee~.eand tabulationati approval
of resultsrequirea periodcfat Ieaat35 to &O days. As the awardof
contractsusual~ycannotbe held up for this periodafterbtds are opened,

. it %3 suggestedthat samplesbe submittedwell inatianoe.) Afterapprov-
.

. ●

✎
✎
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al.hau once lxyimobtainedfora g%venCCnpUrUi9 the sulhdmion of addi.W
tionalamplea uSL1 not be requ%redmor b !@nnisatonof subsequentMds
unless the type of cable apec%fieddiffersinateridlyin constructionfrom -
the sampleo;~ginallysub&tted, The ~overnmentreserves
ever, to repeat approvaltestson sampus selectedby the
the materialofferedon am order.

the right,hm.
tnspectorfrom

#

%2.3

fL.2.3.I SMsGk . The objectofthese tests,to be made 03 ssmples
selewtedby the inspectorfrom each lot of materialoffereddu~tngmanu-
facture,tg to cietenninethe un%formMy and quali~ of such materialg.
Controltestgwill include~sts of the strandedconductors,insulating
commmxl~ armorwirpo jacketcompoundsand othermaterialsused.

Jh2.3.2 “ T - SgM@eS ~~ ~ ~e~ected ~fier a~a~.
ing,fromnot less than ten per c~nt of the coilsor reels ofteredin any
one Iott and not ~es% tian fivete9t specimensshallbe preparedfrom
each a~le fop each t~ of t~~t apgc~f$ed. ~fmore than five ~r cent
ef the test specimensf;il to pa9s ‘my of the te9t&the ent%re lot may be
Yc-jectd.

4.2.3.3 - Tests
and jacket:compounds.shallbe made as speci~ie~for the
C: tnmlation employed.

k2.3.b or W&Q. - Samplesfor tests 8hallbe

for insulating

f3f3bCtOd by the
inspectorfrom not less than 10 per cent of the ooils,but in no aaseless
than three samplesshall & taken. ~f more than threeper oent of the
samplesfail to pass any of the tests spectfiedunderSection3, the entire
lot maybe rejecteci.If not more than threeper cent of the samplesfail,
a secondset of samples,consistingof two specimens from each of the COIIS
fromwhich the original,non-conformingsampleswere taken.shallbe cut
and tested.for non-conformingpoperties. If any of t13e8esamplesfailt
the purchasermay rejectthe entirelot. Re;~ectedlotsmay be reworked
by the supplierand resubmittedfor inspection. Semplesshallbe seleo-
ted at the factofiwhere the armorwire is tc)be appliedto the cable.

k2a~,5 ~neou. V@&zuiM. - Materialsahal.1.b~ intipectid “
and testedin accotiancewith the specificationfor the-materialunder
conaiderdtion~If no definitetests or requirementsare specified.the
inspectionand quality of the materialshallbe in acco.~ancewith the
standmd commercialpractice.

.

0 -4.2.4
.
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4.2.4.1 ● . Bach oompletedlengthof insulated
cotiuctorafter vdaanisation and beforethe applicationof any cweMng,
shallbe reeled tbm@ water and “Wmdiately tmmmwed in freshwater at
room temperaturefor a periodor not less than 16 hC#W8eafterwMch per-
iod of ttw ati While @tillimmerae~ It shall ~ subjectedto the voltage
insulationand capacityteats apeo%fiedti Section3 or other,appMcable
specification.Each ind$s%duallengththatmeets the Bpeaified~qutie-
ments shallbe aaaepted. Each lengththat fai%sshallbe rejetid. .

4.2.4.2 QQut. - Eaoh o~pleted lengthof core shallbe hmeraed
in fresh Water for a periodof notlessthaneighthow% after.which
per%od of time, andwhllestillimmersed,it shallbe eubjeatedto test
forvoltagti,insulation.re8Mtanoe,andthepropertie8Specif$edIn
Table~. or suchotherelectricalpropertiesas maybe spec%fiedforthe
typeof cablebeingHanufQotured~F= tie purpoaen of th$tsparagraph,a
lengthofoore shalltionststofallheulated ad cabledoonduetorsto-
getherwith suoh tapes,f~ler~ jackets,and other~otective cwerings
as may be apecified~which are appl%edprior to the armorhg Operation.
If the cope con9ist8solelyof a singletapedand insulatedmnduc.tor,
the oore tastsrnaybe omitted. Tf a lead sheathIS to b permanently
applied~the oore may be testeddry afterapplicationof the sheath. If
no armoror lead 8heathis specifisd~the CX)retestshallqonstttutethe
finalteat.

)+e2e&e3 . Each mmpleted lengthof armoredcable
shallbe 2mmeraedin tieshwat~r for a periodof not Ieae than48 hours
and shallbe subjectedto vol.~gePinsulationand oopperreatataneeteats,
and such other tests spcified in 4A4J as the tnmctir may.des~e.
In maktig all electricaltests,all metalpartsof the oable and all con-
ductorsnot under test shallbe grounded. Eaoh ttiitiduallengththat
meets the specifiedrequirementsshallbe aaoepted. Each length-tha%~
fails shallbe rejected,but may be repairedin aocordame with 4.2,5and
retested. .

.
.

4.2.5.1 “ * Ler@h8 of
cable that.f’ailto meet the routineteo;aoutlinedin
-aal%mxifault or faultamay be repakredati reef’fered

, .

.

coreor O*pleiud--’
b.2.4 due to alo-
for inapwtion.

4.2.5.1.1 mere repairs or $otntsaremade to the oore, the work
shallbe perfomed M suoha manner that all partsaffectedin thepFooesu
shallbe aa”etronganddurableelecti$mllyandmechanicallyaa the re-
matnderof the sore. WhererepaLra ●re made afterarmoflng,the srmo~may
eitherbe u@Med $n aooordanoewith -method desoribedIn Seotbn 5 or
the armmmaybe ldd bauk In ita orig$ndpoaition a~ electr~mllybtt
Welded. If the ●rmor is welded,the jointsin the oeveralarmor atranda
sha13be atsggeredover a d$stanceof not 10!M *an th%rtp(30) feet,a!’%i
the”weldatho~ughly ooatedwith ~i~ [nottin).

. #
31.
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4.2.5.1.2 If rIepa%r8 are madeto thqoorebefore armoring, the mum-Q
ber of repairsor splieeashallnotmood one & eachone thousandfeet
of 0=0 Ln the lengthunderrepair. If repairaaremadeafterarmoring,
#e numiber of repb8 or 8plioet! shall not axwwd one for each lengthof
completedcablenot exceedingfive thousand feet in length~with one ad-
ditional-pa& or splioepermittedfor each additional five thousati
feet or fraationthereof,providedthatno two armor8pUaes shallbe leas
than one thousandfeetapart.

4.2,6

4.2.6.1 - If the oontraotualls for deltve~ of
the cable e%ther splicedor a&ed in uarloadIengthaand coiledb a .
gondolacar, each aarload length shallbe subjectedto a voltagete~t,
insulation~aiatance teat, and mnductor resistanceteat before ship-”
ment. Uoh ~ength maybe testedwet or dry.

4.2,? ● ✍
.

4,2.?.1 ~ tea - AC or DO potentialsas specifiedshallbe
“appliedbetieenthe conducto~or condw?tor8 under~et and~ound for the
periodsspecified. In the ease of multiconductormiblea,and at the dis-
cretion of the ~nspector,alternateconductorskn the mme layermay be
dividedinto two groups,and a test made betieeneach group a-~ gro&d, A
‘with the groupnot under test grounded. If an AC pote&ial i3 a&ctfi&i@ ~

..’

.

.

. . .

the frequenoyshall be not less-than25 or more than 100 cyclesper seoo~

4.2.7i2 . The teat shallbe madewith
a direotpotentialof not less than 200 volts, appltedfor a periodof ono
minutebetweenthe ~onductorundertest and ground. A galvanometersof
suitablesensitivityshallbe insertedin the circuitto indicatethe
current. The resistanceshallbeoc=puted by comparingthe deflection of
the galvan~eter after the potentialhas been appliedto the cablefor
one minutewith the deflectionolrkainedwhen the samepotentialis app~ed
to a s~arci of known resistance. The result shallbe expressedin meg-
~hms per 1000 feet, and when-correctedto a temperatureof 60°F.,shall
be wttti~ the limltisapeoif%ed. If requ%redby the inspector,testsshall
be made to deter@ne the temperaturecoefficientto be applied%n making -
Cmrr@ctions*.Xn any ease the contractorhall fhrnbh a tableof temper-
●ture coefficients.coveringthe range from40%. to 90°F. for the compound
furnished.

4.2.?.3
duatanaoehall
deBign at such
all cotiuctora

.

- ~ectrostatte aapacityand con-
ti measuredwith an a&ating currentbridgeof euttable
frequenotesas may be upeoified. In makingthesetests,
not under test md all metal tapes,sheaths,or aqmr shall

32
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be grounded. Mutual capacityshallbe taken to mean the capacitybetween”““
each two conductorswhich will form a pair under operating conditions, In -
me~suringcapacitcy~provisionsshallbe made for balanciagboth thb re$ist.
ante and reactancecomponents&n order-toobtainsatisfactorynu13 points,
if a measurementof the conductanceor powerfactoris specified,~.heir
values shallbe calculatd from tho resistancecomponent .’..
J+g2#J+ Canncj.ty’unb*mw ~ - Capacityunbalancetests shallbe
made with a capacityUnkJalanC@ set of suitabledesign. Each quad shall
h“ tested for sid& to sideunbalance,and for unbalancebbtweenth~ phan-

. tom”andeach sic?ecircuit, Tests shi13alsobe-madebetween.pairsin
separatequads or betweenpairs in quadsand adjacentpairsin interstices
when such tests are designatedby the inspector IrItwo conductorcables,
the differencein capacityto groundof the two conductorsshallnot ex-

“teed 2-1/2 per ‘centof the.specifiedcapacityto ground. The capacityun-
balance expkssed in micromicrofarads.shallnot exceedthe ~imits speci-
f%ed per 1000 feet. In my length of cableother than 1000 feat,the
‘capacityunbalanceshallnot exceed a valueobtainedby multiplyingthe
Mmit specifiedby the squareroot of the ratio of the lmgth in question
to 1000 feet.

4.2.7.5 “ ante.- ~en specified,the ~
inductanceand e~fectiveresistanceof each two conductorsforminga pair
shall be ~asured with a suitablealternatingcuwent bridgeat the freq-
uencies specified. The distantend of the pair under test shall& shorted.
A testingcurrentof five milliamperesshallbe appliedto the conductors
under test.

4.2.?.6 Alternat$~ current bri~Q*”gJQ. - The contractorshall
supply suitablebridge equipment,sourceof testin~current,and detector
equipmentfor accuratelymaking the variousalternatingcurrentmeasure.
ments specified. The power source shall be capableof deliveringa test-
ing currentof the hagnitudeand frequencyspecified,and a variablecon-
trol and milliammetershallbe furnishedfor regulatin~and measuringthv
output. The br”hlgeequipmentshall be capableof measuringthe desired
componentswith an aacuracyof not lessthan one part in 100, If several
types of measurementsare ti be made with the stiebridge,it shallbe
equippedwith reliable.switchesthatwill pe~it rapid shiftfromone cir.
ouit to anotherand assurereliableand consistentperformance.Capacity
unbalancemeasurementsshall be made withan”equalratiobridgeto which
the two circuitsbetweenwhich the unbalanceis to be measuredmaybe COII-
nected at the $ame the. Balance shallbe obtainedby introductionof
capacityin the proper a?m or arms. The capaqitySQ insertedshallbe

8 continuouslyvariable and direct reading?and calibrated in incrementsof
not more than 10 mtcromicrof.arads.The-detectormay be of eitherthe vis-
ual or audibletype, lmt if visual, arrangementsshallbe made for using

.
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headphoneswhen desired. The sensitivityof the detector,when usedwith~”
any of the bridgeequipmentwith the specifiedcurrentstrength,shallbe
such that an unbalanceof one part of 10!)0of’any component being measured
ean be readilydetectedundernormaloperatingconditiom. AU testing
equipnentand associatedapparatusand wiringshallM so designed,tiO
if necessa~, shielded,that harmonics,microphonicsnoisesor induced
currentsml not interferewith obtaininga sharp,well definednullpdnt.
It shallbe 60 designedand assembledWat consistentresultsandrapid
manipulationare possible,and, if not directreading,so arrangedthat
the resultsmay be rapidlycomputed. The contractorshdllfirnishthe
~rchasing officeror inspectorin advahcewith a description,wiring dia. .
~= and operat%nginstructionscoveringtheequtpmentto be employed.The
Lnspectirshallsatisfyhimself,by frequentlycheckingthe equipment
againstthe calibratedstandards,tiataccurateand satisfactoryresults
are obtai~able.

~,3 ‘ Test a - A completetest recordin tabulatedform
shallbe ~epared by”the&tractor coveringall testsrequiredby the .
Bpecifieationa;hplicate cop%e~shallbe furnishedthe inspectorwho
shallcertifyone copy and forwardit to the purchasingoffice, The con.
tractor-shallpreparesuch additionalCOpiesas maybe requiredfor his
uun files and these copiesshallbe certifiedby theinspectorwhen so
requested. No oable shallbe acceptedOr shipped.untilthe test recordti
have been completed.

5. PREPARATIONFOR SHIPMWX’

5,1.1 W*. “ If theorderprovidesfor cable
to be splioedat tie factorybeforeshipment,eitherbeforeor afterar-
moring,the order in which the lengthsare to be splioedtogetherati the
arrangementof the conductorsLn the spMcm3 shallbe determinedfroma
t!plichg diagram,which shallbe furnishedto the contractorby the pur.
chaseror designatedin~pectoruponcompletionof therequiredbalancing~
and crosstalktests. ‘Allsplicesshallbemadein ●ccordancewiththis
splicingdiagram.

5-1,2
.

- @ ah cablesplicesmade by the .
factory,the o “tapeawhen spec2fied)ahallbe ~tt
brazed or soldered. The insulationd jacketsghallbe vulcanizedin a
8uitablemanner, The splicesshallbe so made that all partsaffectedin
the procesoshallbe as strongand durable,eleotriaallyand mechanically,
●s the remainderof the cable. .

5.1,3 ~

.
- W cableaplioedafterarmring, the

armor splioemay be made ~ &ing back tiewires in thetroriginalposi-
tion and electricallybutt weldingas s~cified in 5.1,2 to form a complete:
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splice,or the armorwires may be laid backin positionone at a time
p8rti@l with the 2?@~C0. As an armorwire from one side is broughtinto
position,one from the oppositeside shouldbe laid in placebesideit, ““
so that they will interlockin the centerof the splice~ Care shouldbe
taken to remove the sharpbend at the tem~ary serving. The wixesshould
be evenly diatributodaroundtie spliceand squeezedinto Positiontf net.
essary.uithcable splicingclamps to form a smoothroundsplice,as small
in diameter as possible. mace a servingof 10 turnsof 0.134 inch diam.
eter galvanizediron servingwire aroundthe centerof the splice,draw-
ing tt aa tightly as poss%blewith the servingst$ck. On each sideof
this serve, select four armorwires (six if the armoris light)spaced “
equidistantlyaroundthe splice,bendthemback over the center serving,
and hmmer and squeezethem clownsnuglywith the otherarmorwires to
form an interlocking$oint. Serve the balanoeof the splicewith 0.134
inch diametergalvanSsediron aervingwire~ drawn as tightlyas possible
with the sewing stick. If the armor is smallerthan 0.134 inch diameter,
the servingwire shall be of the same diameteras the.armor. To start
the serving,loop the servingwire aroundone of the amor wires and lay
the end parallelwith the armor so that itwill projectbeyond the farther
end of the serving, when the serveis completed~thetwo ends of the serv-
ing wire shouldbe twistedtogetherfor an inch and hammereddown parallel
with-the serve. Start each servingas close as possibleto the centerserv.
ing, and serve towards the ends of the splice: On jacketedcable,the final
turn shoyM be made and securedabout one inch beforethe end of the jacket
is reached,lkakingcare that the armorwires do not injurethe jacketwhile
serving. ~ non-jacketedcable-,the serveshouldoverlapthe original
jute an inch. Bend the armorwires back over theservingtowardthe lock-
joint,hammer them flat againstthe serving, and.cutthem off as shortas
possible.

5.1.3,1 ~ - The servingstickor deviceused shallbe
so constructed.thatit does ;ot materiallyinjurethe galvanizedcoating
of the servingor armorwhe during tie servingoperation.

5il.3.2 .~ ● - A consecutivenumberwillbe assignedfor each
8plice on.the splicingdiagram. %ch spliceshallbe markedin duplicate-
vith this number by means .of bands of ironwire placedon the cable at points
three.feet from each end ofeaoh apliee. The numberof turns of ironwire
so placed shall coincidetith ~e-number of tie sp~iceo In orderto facil-
itate count%ng,tho turns shall be appliedin g~oupsof five turnswith a
one inch spacingbetween groups. Example$ SpliceNo, 12 would consistof
two bands.offive turn~ each a~i o~ band of MO ~n~,

. 5.1.4 “ “
.

IO- - Aftercompletionof
jointingand mlcanizing the conductors,ati befod replacingthe juteand
armor, they shall be imme~sedin water antia M voltageappliedfor five .

. .

. 35

..
.

.

I

. . .
.

. . . .

Downloaded from http://www.everyspec.com



. . .- . .

.
.

.

>

.“

:

,

.

.

.

..

.

minutisin accordancewith the DC voltagelimits

5.2 Q@ sh@lQJ&● -

MILC.19654(co)

4
specifiedin Table IV, W

5.2.1 L!QxEML - When the order~ovides for cableto be plaoed
on reels, the actual lengthso!’the cable cn reels,afterthe finalin-
spectionat the factory,shallnot be less than specifiedin th~ order.
Each length shall be woundon a separatereel unlessotherwisestated. “
The reels shallbe substantialand abie to withstandsuchretisonablehand-
~irtgas they are liableto receivein transit, The diameterof the drum
shall be large enough to preventdamage to the cable. The head or the .
reel.shallbe providedwith a slot,throughwhich the inner end of’the
cablewill be accessiblefor testing. The outer end of the cable shallbe
securelyfastenedto the tnnorside of the cablehead so that the cable
will not come loose in transit. All reels shallbe inclosedwith wooderl “
lagging securelyattachedto the outside?Iangesof the reel.

5.2.2 &J-J’@& - The reel shallbe plainl~”markedto indicate
the directionin which it shouldbe rolledso as not to loosenthe cable
on the reel. The head of each reel shallbe stenciledor l.ettetiedwith
waterproofink or paint as follows: -

Contractor’sname and address.
Name ad addressof consignee..
Contractand Item No.
2uantityandType No. of Cable
Reel No,
Net weightof Cable.
Net weightof Reel.
E3qArationdate reel returnablefor credit,

(Month-year) (as applicable).

i3- ~ - Men the otierprovidesfor sh$ment of
oable in one length or variousiengths in carloadlote. (gondolacars),
the-actuallength w lengthsof the cableafterfinalinspectionat the .
tactoryshallnot be less than specifiedin the order. The cableshallbe .
coiledin flateven layers,startingat the outsideand workingtowardthe
oenter of the coil, stoppingat a pointwhere turnswill not lie flatand
excessivebendingwill becomeinjuriousto the c@le, the diametercf the
inner coil beingdepewxlenton the size”andtype of cablebeingcoiled. .
The cable shouldthen crossover to the outsideagainand successivelayers
be made in a 8imilarmmner. The cross-oversshallbe distributedso that
they do not all appearon one side of the coil. Piecesof dunnage slight.
ly thickerthan the diameterof the cableshouldbe placedalongsidethe
cable on each moss-over so that excessiveweightwill not fa31 on this
part of the cable. The endsof the cable shallbe broughtout clearof

. . .
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the coil for testingpurposes.TLe cable shallbe properly bracedwith
“shortng and anti-abrastonprotectionto preventshifting. The cable shall
be properlyroofed in orderto minimizefire hazardsand other injuriesto
the cable. he end of each lengthof cable shallhave a tag seourelyat-
tachedshowing

#

6.

6.-I “

6.1.1

the followinginformation:

Contractor~sname and address.
Name and addreasof consignee, .
Contract and item number.
Quantityand type number of the cable. .
Net weigh”tof cable,

N~.~ “
.

nt@ed Use, . .

~suti com~undo - The %nsulatingcompoundcoveredby
this specification is intended pri.martly for use. as a conductor in.sulat~on
or as an insulating compound or belt for submarine communicationand com-
municationcontrol cablesand for shore and undergroundsectionsof cable
connectedthereto. It may also be used for otherundergroundcablespar-
ticularl~im damp locations. The propertiesof the insulatingcompound
are low dielectricconstantand power“factor,low water absorptionprop-
erties,good physicaland agingcharacteristics,stabilityof electrical
characte-risticsafter prolongedimmersion and long electricallifewith-
out physicaldeteriorationduringextendedperiodsof storage.

6.1.2 Ja&t COMnound.- The jacketcompoundcoveredby this
specification is intendedprimarily for use as a protective jacketover
the armor of submar%necablesas protectionagainstabrasionor the cor.
rosive action of the bottomcoils in which it is laid. Itrnay’be-used “
for an outer jacket of hon-mmored submarineor underground cables, The
propertiesof the protective jacket compound are good a@ng, stability of
physicalcharacteristicsafterprolongedimmersion,and abilityto.p~otect
the cable from abrasion“orcorrosiveaction, . “

. .

Miksb - Uhen Governmentdrawings,specifications,or other data are
used for any parpose otherthan in conmction with a definitelyrelated
governmentprocurement.operation,tie UnitedStatesC&ernment thereby
incurs no responsibilitynor any obligationwhatsoever;andthe factthat
the Governmentmay have formulated,furnished,or in anyway suppltedthe
said drawings,sfieification8,or other data is not tr be regardedby tm-
plieationor otherwise as in any manner lioenslngthe holder or any other
pewon or corporation,or aonveying.anyrights or prmission to manufacture,
use, or sell any patentedinventionthat may in any w~y be relatedthereto,.

Custodian: “
..

U, S. CoastGuard .

127,32Treaa.CW VaBh., D.C.
3?
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