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COVPCSI TE CABLE REFERENCE TO RELATED APPLI CATI ONS The
present application is related to |Israel Patent
wo\pg7ioaess on Serial No. 171198 fil ed SeptenberpPCPIL28G0H1134
and entitled COWOSI TE CABLE, the contents of which
are hereby incorporated by reference, and priority of
which is hereby clainmed. FIELD OF THE | NVENTI ON The
present invention relCOMPOSITEAABIE general |y and nore
particularly to cables incorporating textile
materi al s. BACKGROUND OF THE | NVENTI ON The fol | owi ng
publ i shed pakRpRERENCHTEORERAEEDAPEVEATIONSPr esent
the current state of the art: U S. Patents 4, 438, 293
and 4, 034, 547. SUMVARY OF THE | NVENTI ON The present
i nvent i.gn is
t hus pr'[%i\” %g%lﬁ? 8 @éc%ég% 15d ?elgtgd tﬁqgﬁglep?tgﬁpAgphJﬁﬁﬁeSérﬁll No.
17¢ 199 digieddptanbdr D9, poes and ehW@lﬂCOMP@SH@Tﬁ@SBHE thabbments of
i.ncluding a tubul ar core, an outer textlle fibe
whiglp arehiershy ingorpesaiet by sefefence and arigrly qfyhich isthegeby claimed.
textile material di sposed between the tubular core and
the outer sheath. In accordance with a preferred
enbodi nent of the PEESROF THYESVENTIOMe tubul ar core
includes a conduit which is suitable for flow of fluid
t heret hrough. Preferably, the tubular core includes an
opt i calTiki B8dent Ahid L RMIbY tPEaléd BémRadliyvaldymotd 9artlcularly to
tubul ar core includes at |east one conducting wire. In
cables ncdmocaingitexiilemoatetiels. pr ef erred enbodi ment of the
present invention the tubular core includes a netal
fiber core including a plurality of tw sted netal
wi res di sposed BACRIGROUNDWF TER INENTI®N cent er
el ement. Preferably, an outer tubular structure of the
tubular core is formed by a plurality of spun textile

fiber S'thé‘dﬂhuvﬂ{éabﬁﬁﬁshed patent documents are believed to represent the
current state of the art:
U.S. Patents 4,438,293 and 4,034,547.
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or alternatively, the spun textile fibers include spun
cotton fibers. In accordance with yet another

w@e@iesaasl enbodi ment of the present inventi onP@TBE.2006/001134
outer textile fiber sheath and the internedi ate | ayer
are assenbl ed using braiding techniques. Preferably,
the outer textile fiber sheath and the internediate
| ayer are assenmSEBMMARNQOF THE INVGENEIONi ques.
Additionally or alternatively, the at |east one
internmedi ate | ayer includes a |layer of high tenacity
fibersqpb ?reé&ﬁ%%%ﬁ stk B Srovide agf@bRREd BAIE ST T ed
enbodi nen the present invention the at |east one
i nt er nBlemtie thwsymowdqd lindesordaricaywith efprefsid soibpdippent of the

g o yawan s FIE dncdinn oo Pl B ] g Bt fber

shédile bid e tasibRdim@nicddie 1dyer Bf @gexiile inkueridli dispdséd between the
outer textile fiber sheath includes a fire retardant

tubpulasepreandithepufer shpplf er abl y, the outer textile fiber
sheat h re t r
ooy B R A RS Aol oo U Do e
tulfciﬂzllrlumie riatkndes ancomnjir ehicht Bdsmtmbb farl ﬂwa pbHfluidhagherethrough.
ol ow ng detail ed description ak
pre i Ha e b S Db b Ry b P e, e

mﬁdlér%%%;f ALl a&flea@t Slondeapgtwinct ed and operative in
accordance wth a preferred enbodi ment of the present

i nvent iIm accoﬁﬂ@ce Avithsarmtlse qlre:fenacl embbdistentof e presankénvention

A S L ASED B SO BT R R ol e wins

dispesst armh&h apen apanatfibee dentedColemean gefatdbly, amotdmesrr tubular
preferred enbodi ment of the present |nvent|on

strigiue afebe fubnlar cprel 1@ Sormedibyna pluralive of sineteile Fbgts. %ddltlonaﬂy

or SRR AP A R Yot AR st bl Albard oo ana

oper at iy eaccdrdage0 wdﬁngret \ahbthety girefarred rmanmlnmémr o&dhe present
emhodi nent of the laent i nvention

ineatio dieaputey Iesdler Bltar sheadh andh @%‘&Eﬂr’é‘e@lﬁt‘%@ﬁer a50 asseapbled using
bra%ﬁig Qec‘fnﬁﬁfu&g 'i’r!efefb%ly, the outer textile fiber sheath and the intermediate layer

are assembled using twisting techniques. Additionally or alternatively, the at least one

intermediate layer includes a layer of high tenacity fibers.

In accordance with still another preferred embodiment of the present
invention the at least one intermediate layer includes a layer of spun polyester.
Préferably, the outer textile fiber sheath includes a layer of polyester.

In accordance with a further preferred embodiment of the present invention
the outer textile fiber sheath includes a fire retardant fiber or finish. Preferably, the outer

textile fiber sheath includes a fire resistant fiber or finish.
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VI - VI in Fig. 5 Fig. 7 is a pictorial illustration
of a cable constructed and operative in accordance
wWowaon/oze9ssir t her preferred enbodi nent of the prEGSENL2006/001134

invention; Fig. 8 is a sectional illustration of the
cable of Fig. 7 taken along section line VIII -VIIIl in
Fig. 7; Fig. 9 is a pictorial illustration of a cable

construct ed BRIEDDHSGRIPEION GICTHEJARASVINGS a still

further preferred enbodi nent of the present invention;

and Fig. 10 is a sectional illustration of the cable

of Fi gTEQ FEESNnILANG RHCHd RO dhd aﬁ%&(ﬁat@ﬂ Gnore fully from

9. DETAI LED DESCRI PTI ON OF A PREFERRED ODI MENT )
theRellewsrgndetdiked meseriptide, takenfin genjunctiondvith thetsdrasmings in which:

illustrate a cahble .10.constructed d rapive j A
accor d'ghg:gl W enPigto gflzlpﬁgtboneﬂ‘t@df%i%tcgrgﬁ cﬁ:él %}de{s}g%rfl tive 1n
acéIIARE aih a preferlell eiiboaingsht GEMME Hedskit ihwension) e in Fi gs.
1 and 2, the cable 10 is preferably a sheath-caore o
cabl e, Fighi2dha senvionalgBustetion phithe cableof Fig. ddpkeapleng sectien line
H_tﬁ/iisgledlnet al wres 14, preferably nmade of steel,
Md'Baround a spun textile fiber center 15,
pr ef er &g, y3 fivanpidtopial phisypti@pyt @aneablPrehstnuaizdyand loperative in
i nner netal fiber core 12 with e textile fiber
aceasanee with anethes P@?Wnétoéﬁﬁ%ﬂt él’% Blewgi%bmé{ﬁ%ﬂo&é Ger man
St anda l; ibnalli i . ?'ig.'@r k& d1¥ng section line
avail a %@f@g%@éﬁ/@g@f%ﬁﬁfaﬁ% gﬁ?gl%?cﬁlall%gg’ srtg!él anag
IVpri&tiafapldy has an outer dianeter of approxi mtely 3mm

and a mniyumtear sirength of .approxi mately 500, Kg. .. .

The terigd S pioral ARl og AREstiE B Bicled mp, Ofygive in
acQr8flce RS Bhtheitbehte€ aMboEmet 6t pREerl idvefi€igh;

Preferably fornmed over the inner core 12 is a braided

| ayer Tég. 6fis 8 pestiopal illusiradion pf thercgblgind Fig: Srtakenmlgng section line

f .over layer 16 is a braided |ayer 18 of high
VIt'eﬁa‘Eiq:tl% Pi bers such as aramd, which is commercially

avai | a@‘ﬁ% 7 iom gieidriah illiisttatioDof Gs edde cdagiartedumte pptdative in

trademark TEI JI N r% and under thf product, desi %nati on
erred embodiment of the present invention;

acqardggg with a further pre

Fig. 8 is a sectional illustration of the cable of Fig. 7 taken along section line
VIII - VIIL in Fig. 7;

Fig. 9 is a pictorial illustration of a cable constructed and operative in
accordance with a still further preferred embodiment of the present invention; and

Fig. 10 is a sectional illustration of the cable of Fig. 9 taken along section

line X - X in Fig. 9.
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Al ternately, braided |ayer 18 may be conprised of
ot her high tenacity fibers such as ultra high
woriog0sdoas wei ght pol yet hyl ene, carbon fi bers, PCT/IL2006/001134
pol yphenyl enebenzobi soxazol e or any other suitable
high tenacity fiber, wherein high tenacity is defined
as 1l5grans/denier and higher. Preferably forned over
| ayer DETAKED DESCRERTIQY OF & CREFERRED EMBOPDIMENT
fibers and preferably formed over layer 20 is an outer
textile fiber sheath 22, which is preferably a braided
layer @lrdifl- 3t AARGhAdP ) Yosd er ahdl BEr GhichhBRERaté2a cable 10
preferably includes a fire retardant fiber,
copstrvatedcindl dperativgi insscerdamesnyith Sapusfered sgmadiment\picthe present
iIr‘}Jnger the trademark Avora(r)FR and under the product
6@'?@nation FR HT, and has an outer dianeter of 8.5
mm Al tAgrinadtiavl generaitl@ a6 KealiniRigd. il nindie thendable BO fsipaeferably a
retardant finish such as AFLANNlT%r) PE ayai | apbl e frop1,
shegtfrporsfcalisepaich commiigps/an maermptab fiper e d 4198 fivissdymefpl wires

t i i .
L PRSPk LA G B g 8 B e ity
formddustpoiipesbylisnet Besfovalbly ethp dtriee nutal fiteh ovwe [2rwith ghe textile fiber

corgn] TeramaBouras ROV 2060 S Greien ppgtped DIN3051. Tnner
CO%; Ellf ﬁrc%%ﬂelgﬁﬁzla'@%ab@é( 68R0MRRert® PRI of %@oﬂmﬁrﬁélsand_-rﬁlgferably

e Is suitable for Iowering | oads from substantia

hapeingotier | dametee anepmexiviatdy Immj gndppmoipimemd teah agtrength  of

one. or, ,nND f e layers..1q, 18. .20 and. 2
oSt S Rer AAF: GBS Sl o G BoBR IFEYERE s ot
mA6riA¢) hfich dan Vetwah@Porappideti at ed that the tear

strength and wei ght may vary according to the specific

use of PreferablypfosmeRarer difcBIPS corswl drazie praided Jayerslopf spun
roflsgHEEPls T B By IS AL Her 15 of i
teranyp dibeBnuchfast dremish esdict is cummbicily AmilableustmaFaifin Ltd., of

generally to scale i igs. 3 and 4, th bl.e.110Q i
Osgkafapaiy ea_ﬂé%fé%qeﬁla@sﬁ%i%IQ wd ek the g j Ff desigigfion 1-1000.
ALRLER4Y] 6aldeW hfer ORT Ry H JoRIFRE BF ofhef ¥8H Racity fibers such as

ultra high molecular weight polyethylene, carbon fibers, polyphenylenebenzobisoxazole

or any other suitable high tenacity fiber, wherein high tenacity is defined as
15grams/denier and higher.

Preferably formed over layer 18 is a braided layer 20 of spun polyester
fibers and preferably formed over layer 20 is an outer textile fiber sheath 22, which is
preferably a braided layer of high-strength polyester fibers. Sheath 22 preferably
includes a fire retardant fiber, commercially available from KoSa of Charlotte, N.C.,
under the trademark Avora®FR and under the product designation FR HT, and has an
outer diameter of 8.5 mm. Alternatively, sheath 22 is finished with a flame retardant
finish such as AFLAMMIT® PE available from Thor of Speyer, Germany.

In a preferred embodiment of the present invention, layers 15, 16, 18, 20
and 22 comprise fibers which are braided or twisted as illustrated by the weave

patterning shown in Fig. 1.
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114 such as a plastic coating, and of at |least two

conducting wires 115. The electrical wire core may be
w@2@U/asdas d power wire used to enpower el ectriP@I/IL2006/001134

appl i ances, such as power cables comercially

avai |l abl e from Superior Cables Ltd. of Kiryat-Bialilk,

| srael,_or _ani/ other suitable type of wre.

Addi t i divartignal ehaseateristigs ofihe cablerld ara 2 tepytrenath ofl €73 hkg and

thabl e. nu t] ' refera .

o PRI WD BBl ERP T 55 B BontpF BB . e i
suitalyle forldwerrig Bpdfromlsybsimtial héipls $n fithgn&pattesbet ween

el ectrical wire core 112 and brai ded layer 116 is

pref er ébwp@rqcaaéﬂio hpt epeiAr moxe of dhe lapersslog 18, 2Q gag 23gmay be

] f yer 116 is a

o Ry, ARl Rl | TP U R o s

ar am d /It mhisohlppecitadrtbatcthatehy steengthl adol veeifhtomayTeary iancording to

Ltd.,. of ka,. Japan, under the trademark TEI JI N(r)
th%ﬂﬁ?ﬁﬁﬂg?g?ﬁﬁcﬁpéduct desi gnation T-1000. Alternately,

br ai deRef@¥@le klfowBdadkets PIR! i358eH af AiBEHIN@R a cable 110

tenacity fibers such as ultra high nolecular wei

ht
copgrugtadhginde aperatier oacdardance  with another preferred embogiment of the
pm%gh-Bugﬂ%hgnebenzobisoxazole or any other suitable

gltenamty fiber, wherein high tenacity is defined

as 15grantihsienddegenaritly b géde in Figef2amb thé 04818 d10 YL preferably
Iaytgr 118 i s a braided |ayer 120 of spun Eolgester .
a shepiBreore pablerehich spmprisesrdneelodivieal wisg epre1bl@ fosmad of a coating

119%LeN of & ?fﬁzisli@ c&#tﬁl%f SJEJ] 6L edd wo ¥ h&ﬁktin% \?ili'is;fraféaqlﬁ efectrical

bral ded Fayer o strength polyeste
wiSheme may b2 ansndarttparde wird used to etrpodantlecirical dppliences, such as

resi stant fiber. suc s.a fire.re dant, fiber i ¢h
Pop T ERROEIEAF L G LR TP SISO It B Al T,
or BMn{eothed RERALIE t‘}ﬁ)etd'f&gﬁm&di@ﬁ&ll% ElebiRcaNdi AR 112 may include

t heproduct designation FR ternatively, shea
any s@itablgnuyeber of certdadting wirenl F3.ame retardant fini sh such

as AFL T{r).. PE avai l,abl.e f.rom.Thor Speyer

Cor mant ol e YR RSB T G ¢ S g laver 116 of
spuyeInést@ fibelsaTaE S%al:é Betwlekf elebBitabiile b7 FIONRId Kiided layer 116

fihers which are brajded or twisted as illustrated b

is préerglidn fidled bytsppnitergile Rbow 1ild, such. asottpm diberso Regferably formed
o EPRBEL S 036 AR e eS80 B LABR i
comxeeaally8 aviidpbie rfrdk 0Deijint Brds,. off M@saka0 Jagdnl eunder the trademark
TEIJIN® and under the product designation T-1000. Alternately, braided layer 118 may
be comprised of other high tenacity fibers such as ultra high molecular weight
polyethylene, carbon fibers, polyphenylenebenzobisoxazole or any other suitable high
tenacity fiber, wherein high tenacity is defined as 15grams/denier and higher.

Preferably formed over layer 118 is a braided layer 120 of spun polyester
fibers and preferably formed over layer 120 is an outer textile fiber sheath 122, which is
preferably a braided layer of high-strength polyester fibers. Sheath 122 may include a
fire retardant or a fire resistant fiber, such as a fire retardant fiber which is commercially

available from KoSa of Charlotte, N.C., under the trademark Avora®FR and under the
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is suitable for providing electrical power to
substanti al heights, for exanple for machi nery used by

W@ 203088 wor ki ng on a high building. It is appcBU20064001134
that the tear strength of 1,200 Kg is deterni ned
according to the ENN 891 Standard. The tear strength
and wei ght of cable 110 may vary according to the

preget idesignation kR HTheAlterbhtévely, tsheathal 22omayp reefinishteddwith st flame

on nore.of the .l 16,. 8, 1 angd.122 be
e hnlt Sk ATTAVBIT S o 4Pttt 2ef PEs e Rty

be addefl.a refeple@ tEEbJdEmERVBMBRE Hrésentingentich, dM@rH11v4)i IR, 120

illustrate a cable 210 constructed and operative in

andckBr aempuasenfibers yrenicly fee hegidest of dwissesl eptillastistagh byfthe weave
he. pr t. Lnvention. As illustrated generally to
paét%%’f%%%ﬁ%gilrég&' “and 6, the cable 210 is preferably a
sheat h Teacttonabbhaactudistich of dirpeatded 1@nre anedr strengthtafbkE750 Kg

anfhc £l MPRRREERbLY ot 1S <Ciied G P EOgmsters, Theiddo cable
is | A%Eble 2%)9 %&‘éﬁgﬁg e%@ﬂri}églzggfvelf D el Bstarding ﬁéi?l‘ét@, RGt Weshple for

core tube rai ayer 216 is preferably
mdahideerlusey bypupersoaxviorkmgfanaeligh Bailding.uch as cotton

fibers. Preferably.fo d over |a I, br.ai ded ..

| ayer ;Itllg Bpreft W@B@@nﬁ?? S}Irle‘&%tbﬁ g{a?c(ﬁllgg Ilipgtm%l c?gccordmg
to WY B 185 SaRaRd.CitR! tby sieéabthall vdigirof Table 100 b varphecording
Csaka, Japan, under the trademark TEIJIN(r) and under

to theespeeifiduse ofdbs et i on T- 1000. Alternately, braided
1T T P, f o o T 120 nd 12

fibers ecu

mBobe/EBvisted PeterAifBIgNaddifderas textile layers may be added.
pol yphenyl enebenzobi soxazol e or_any ot her suitable

hi gh t &ifaRprep i By, modfefeifighi Jrnd eh el lustals araple 210
r l: .

coft Sk AR Elin AR 0RYith LG SBIRD bl bl bt of the
préseheinsertiod. pref erably formed over l[ayer 220 is an

outer textile fjber sheath 222 .which,is, preferaplLy a

br a1 ded™ MYSFISH R <0 SeHGanFigh 3 B3t brF e 10 id pferably
a SABEBLdArL & T MhidNE HiEsed b higher bR 1B 1 Dkuitabld fo flow of liquid

resistant fiber, such as a fire retardant fiber which

thérsthoangher ci al | y
Preferably formed over the core tube 212 is a braided layer 216 of spun

polyester fibers. The space between core tube 212 and braided layer 216 is preferably
filled by spun textile fibers 217, such as cotton fibers. Preferably formed over layer 216
is a braided layer 218 of high tenacity fibers such as aramid, which is commercially
available from Teijin Ltd., of Osaka, Japan, under the trademark TEIJIN® and under the
product designation T-1000. Alternately, braided layer 218 may be comprised of other
high tenacity fibers such as ultra high molecular weight polyethylene, carbon fibers,
polyphenylenebenzobisoxazole or any other suitable high tenacity fiber, wherein high
tenacity is defined as 15grams/denier and higher.

Preferably formed over layer 218 is a braided layer 220 of spun polyester
fibers and preferably formed over layer 220 is an outer textile fiber sheath 222, which is

preferably a braided layer of high-strength polyester fibers. Sheath 222 may include a
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avai | abl e from KoSa of Charlotte, N C., under the

trademark Avora(r)FR and under the product designation
WO-BV0F036928 t er nati vel y, sheath 222 may be fi ni shedimaedno1134

a flame retardant finish such as AFLAWMM T(r) PE

avai | abl e from Thor of Speyer, Germany. In a preferred

enbodi nrent of the present invention, |ayers 216, 218,
fipoetardant eopfieaaystraiditfer sock asvnficshretardan fiberehiich is commercially

i as | rated th ave .patternin ho
ol 3fong o o GRS V¥ el BEY B8R RuRBER D ger the
prodectadebigadticnt FRMGTh Abmbibély Keheathd22p wRly Y finhéd With a flame

referably does not exceed 85 Kg per 1000 neters. The
fegaﬁ%ﬁné finigh spch ag AF OMMFLP PEraa@ﬂfa:rl% om; ther @6 Speyer, Germany.

subst ant.i Lo : 5([aﬂ;%l . | di r

to rescr:vli}eaa gam&m%lﬁﬁ?c{ﬁ%%?ﬁ su slfr 8{16? |{ gﬁre \é‘?rgr%?’ge r|¥\2t1$’i %1e8’ 220
arenB2Yenmprse fibersi whizhpare chraided drhiatisted estiflastraéd pgihb weave

f 1, qu) Kg i geterm' ned according to the EN 891
PagCHfa? ."anﬂﬁg'_ ar strength and weight of cable 210

may Varpunggsiil ¢hitdcleRst A rIREChBIE 2105Re th?&?ﬁ%eﬁggﬁ;@f 1750 Kg

It is also appreciated that one or nore o ers
ar@issweizh8 whictOprgfraatidp Aoangotiexcedivi aKeger MG0ematzts. Tde wable 210

. addi.tigonal t.exti.le. er e added. Reference i
s 355 B8 e cid Y S0 B o) BeieneipbeLfoE Rivicing water
to3d4due eRasis mirking iR BbseREkdidts infird ¢aRIFABRS W th a

further preferred enbodi nent of the present invention.

As i || Ubtsrappesiajechthahheytearcstigagtheof] 15206 g is detgpmingd according
' - | [ .

toAEERTR Cciihrl TR BCLARLE AR TERE AT, P fbraing
toglasgrcifioesedfthowgble. Pref erably fornmed over the core

tube 312,15 a braided | ayer 316 of spun pol yester

fiberslt fﬁr?isosﬂa%mﬁeéj sl . 6F En0reBE 815y SR 1 By 241230 and 222

[ ¥ t ' fibers

e O B SR M R e

| ayer Rederenceaishnewdmddd &y diig3IBand 8ivghich eHastiate a cable 310

i . ' ich.i.s co rciall .
cofnlstlbuecrtesd BT Qpearesttn%r fanmac(:jc'or hnce ‘witha Forther pref%rrex embodiment of the

present invention.

As illustrated generally to scale in Figs. 7 and 8, the cable 310 is preferably
a sheath-core cable, which comprises an inner core tube 312 suitable for flow of gases
therethrough.

Preferably formed over the core tube 312 is a braided layer 316 of spun
polyester fibers. The space between core tube 312 and braided layer 316 is preferably
filled by spun textile fibers 317, such as cotton fibers. Preferably formed over layer 316
is a braided layer 318 of high tenacity fibers such as aramid, which is commercially
available from Teijin Ltd., of Osaka, Japan, under the trademark TEIJIN® and under the
product designation T-1000. Alternately, braided layer 318 may be comprised of other
high tenacity fibers such as ultra high molecular weight polyethylene, carbon fibers,
polyphenylenebenzobisoxazole or any other suitable high tenacity fiber, wherein high

tenacity is defined as 15grams/denier and higher.
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avail able fromTeijin Ltd., of OGsaka, Japan, under the

trademark TEIJIN(r) and under the product designation
wa20008:93A t ernatel y, braided | ayer 318 nay bePCT/IL2006/001134

conprised of other high tenacity fibers such as ultra

hi gh nol ecul ar wei ght pol yet hyl ene, carbon fi bers,

pol yphenyl enebenzobi soxazol e or any ot her SU|tabIe

hi gh t ditelerably farped ovenlavel alisgh braidesiclaysr 320 affpumepblyester

r and hj Pr ef
Sy AR B ooy BRE R 2D 1SHE0 BB Bt e B, wion i
préfeMﬂ}SaMd@i’ river ebhigh{seei@hl poliestet Abak. SEAH $2AMay 1nclude a
outer textile fiber sheath 322, which is preferably

fingrefprdant g tie resistant gibes ﬁP@@%ﬁlﬁdPW‘Eﬁ §1iWlipl s commercially
avall@al If’roﬁgﬁ Xf bﬁ&ljl(%‘ﬁie &errtﬁé ﬁ"ﬁ&ajé;hgér %vo? @Ff{ Id &ﬁlder the

resi st ant asé ire ret
product dﬁﬂgna:tloal lFIy IﬁDaAltahhtevdiy,mhnthSﬂomaﬁMr ﬁmtsh&l, with a flame

ref3idi o S A A R P AP Bl oy I OE Ryt Gepmany.

may be Iﬁlangﬁtb@fédvuxﬁﬁbdﬂnéﬁtadmhé ;@E&%&@iﬁ%ﬁﬁdﬂ %&yéeéé §{%, 35518 320

AFLAMM T(r) PE avail able from Speyer
anfin32 p@tepmer &bers rivhidh razethraified loe tpisteens illnsteated byl the weave
ahBYELS %8 320 and 322 conprise fibers which are
PRI g$ted as illustrated by the weave

patter mun@tlcﬁfapmiaraaexﬁt@s of tieIedbld Q@ lares RAEARCH@ALHTICH750 Kg
of the cable 310 are a tear streng{éh of 1750 Kg and a

andgs; yeight, whickrprieeabby éﬁﬁma@é@eed&é % perekP095netgrspdhe cable 310
is $0881BE %fo?&ndlggg?ge@% 21{1%&6?@&,2{?% %ﬁarng(gle g«?roﬁ/ﬂogfdﬂ% oxygen

gases to"subs I al
to pasows @amg woxkige im :tubsuaﬂtsai lhelghaanﬁrmamkigegci'em

subst ant | al ts infire emergencies, It is | .

appr ec %F@@Pfq‘i@?%ttﬁét &Eé‘?ar %F%%él"g 1@1‘0%11?% apdetgrmiged according
to SR EN RN eHaALEL rﬁier’[garts@reﬁ%[ﬁ aﬁ&"lwe%?% oPLaE81§ m }Z\I%# Q@crordlng

strength and wei ght of ca y vary acco
to theespspBeusd of theealdd. t he cable. It is al so appreciat ed

t hat I 316, ,318, 3

my bo o BRrecRtshRL PR Sl o e S G 47 and 322
mdyeaitiidiay AtRrddel, addei RERESlel 1SyiPMapBEadlq. Fi gs. 9

and 10, which illuStrate a cable 410 constructed and

oper at Re&erengeais cwmd arde i Kigs.a9 end| 10, fwiich dHusgirats ereabdle 410
cofdtRfLLIRA topQJatl{/eqﬁl accordance with a still further preferred embodiment of the

present invention.

As illustrated generally to scale in Figs. 9 and 10, the cable 410 is preferably
a sheath—cere cable, which comprises a round inner core 412 including a tube 413
suitable for flow of liquid therethrough, a tube 414 suitable for flow of gases
therethrough, two conducting wires 415, and an optical fiber 416. The outer layer of
inner core 412, which surrounds tubes 413 and 414, conducting wires 415 and optical
fiber 416, is preferably formed of spun textile fibers 417, such as cotton fibers, and
provides the round structure of inner core 412. Alternately, fibers 417 may be
configured to provide a different shape to inner core 412, such as a rectangular shape or
any other suitable shape, and thereby to determine the shape of cable 410, which

generally corresponds to the shape of inner core 412.
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present invention. As illustrated generally to scale
in Figs. 9 and 10, the cable 410 is preferably a
WG h@anssaor e cabl e, which conprises a round i NPEF/IIC006001134
412 including a tube 413 suitable for flow of liquid
t heret hrough, a tube 414 suitable for flow of gases
t her et hrough, two conducting wires 415, and an optica
fi ber Ztéferablyefaymed roventherinoér ¢araehl2dsacbraitizd layrer 18 of spun

urrounds tupes.413 and 414, cqgductin Lre 15. a .
po{rElR PR HERFpL o B Sy Enareriily b Pt b aff ot tenacity
fileeX bhdhead bidRHi®, WAiCh iS Wohnascialy ta9Rildbld € mljs:h Ltd., of Osaka,

provi des the round structure of inner core 412.

Japgn, eyndgr dhg trafipmatks TEIING yang eundsn fihe upreduat odesiesatien Tr1000.
' : t B A4 : .

AR BRRE gD S35t SHFRR i o s

ultrb highbyoleeulgey € phe podyditinderth eqrbow fibe ppaty ghiylenkbenbobisoxazole

generally corresponds to t shape of .inner core,
orA 88y miasre st rglhdgnasitr Eg?Fe VAFS dighe tanasity sis, defined as

1R AhIedid - aNghichd8 of spun polyester fibers. Preferably
Sl1%£)r rre%q%\fer Fna%/er 418 is a braided |ayer 420 of high
t enaci tRunétidmat shaacbrisics af dnd dablewil ¢ laré 8 teanstengthadfl 1750 Kg

i |.abl e f ijin Ltd., of ] der t
FoYERE: B ek ot St efeen iy K8 ot A ghndhe sble 410
is Soild¥for ?réﬁaiﬁgtaﬁ& i lighiks O8ded, dpEEal po¥elBY eR6ticity to substantial

conprised of other high tenacity fibers such as ultra
heighigh forsixempledp resshgtermg stopkingyn syhstantal heights ingfée smergencies.
pol yph | eneben [ I [ .SUyj I .
e O EPGTARGEPe GEE i DR AR B gpontins
to &lfe ENJBams{adnideThardr itaplgtty andFueight affivable 410 may vary according
characteristics of the cable 410 are a tear strength
to ghe speejfic ge afflie salgi ght , which preferably does not
exceed (8q Mg, re&%gﬁ) tl‘;g%to(ﬁlé%f'r r{m‘é a%lgtmo(ﬁaﬁﬂlgidea textile l?yers, or
suitable for oviding any o I qui ds, gases, optica
anp@tler saitabld lagdr] miay pe hddsidnsbanding laybesi 418tamd 42001 therebetween.

exanple tp rescue teal rKi [ tantial i ght
e dhatifcht feateiedS SoiPes it il fitaficle Bresent

indriBA G At Himited 14 hh SR RMEUNLH ReGArAHSsdrBed AsrekMbove.
1891 Standard. The tear strength and wei ght of cable

Rafhiqy thepresemtyingensmndinakpdeso bethecogpunaticng and esub¢ombisations of the

va%%gsl ?e'atures described hereinabove as well as modifications thereof which would

occur to persons skilled in the art upon reading the foregoing description and which are

not in the prior art.



It is also appreciated that one or nore additional
brai ded textile layers, or any other suitable |ayer,
worea7loss9akided surroundi ng | ayers 418 and 420 oOPCT/IL2006/001134
t herebetween. It will be appreciated by persons
skilled in the art that the present invention is not
limted by what has been particularly shown and
descri bed herei nabove. R&tIh&IMie present invention
i ncl udes bot h conbi nati ons and subconbi nati ons of the
various features described herei nabove as well as
1.nmodi fi catompssiteleable ebmphikiag: woul d occur to persons
skilled in the art upon reading the foregoing
descri gtHeHaGEewhi ch are not in the prior art.CL A |
MS 1. Wﬁ% . rising: a tubular core;
an outgﬁotﬁextl %éﬁ)‘%gir}és gagltgﬁ; and at | east one
i nt er matlleastonaintrnefiate tagut of e texaile niatdriatiidigposseldbetween said
tween said tubular core and said outer sheath. 2. A
mﬁ'ﬁﬁtp‘i%"r RihPEerbedhdi ng to claim 1, and wherein said
tubul ar core includes a conduit which is suitable for
flow of fluid therethrough. 3. A conposite cable
2.accor disngompositet pable @fscqrgia'gntp dlaiamd, 2nd amltereinesagl tubular core

ing G5O E R BRI o B PRl 1 T, 5. ana

wherein said tubular core includes at | east one
conducting wire. 5. A conposite cable according to any
3.0f cl ai’ngompaesife sablgrrgeqidingdioreitber of ¢laims hand gy and wherein said

ml.%lﬂ&ljéégeedi%cﬁdgﬁr%ptfcg erCOre conprising a plurality of

wi sted nmetal wres disposed around a spun textile
fiber center elenment. 6. A conposite cable according

to any of clai.ns to 5, .and wherejn an outer tubular, .
4 st uct d SOOI Gble, BROIIING dp dny <ol olpismsy] 9 3a and wherein said

tufli @l fa¥iugls sRsHt (t)MJnhﬁct\fﬂ%hﬁlié' 7. A conposite cable
I 6, and

according to claim®6, ereln said plurality of

spun
5. A composite cable according to any of claims 1 to 4, and wherein said
tubular core includes a metal fiber core comprising a plurality of twisted metal wires

disposed around a spun textile fiber center element.

6. A composite cable according to any of claims 1 to 5, and wherein an outer

tubular structure of said tubular core is formed by a plurality of spun textile fibers.

7. A composite cable according to claim 6, and wherein said plurality of spun

textile fibers comprise spun cotton fibers.
8. A composite cable according to any of claims 1 to 7, and wherein said outer

textile fiber sheath and said at least one intermediate layer are assembled using braiding

techniques.
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textile fibers conprise spun cotton fibers. 8 A
conposite cable according to any of clains 1 to 7, and
wob@resdssai d outer textile fiber sheath and sBETIZ006/001134
| east one internedi ate | ayer are assenbl ed using
brai di ng techni ques.9. A conposite cable according to
any of claims 1 to 8, and wherein said outer textile
9fi ber <héamposiierablsiagcendinggasny ofelaimg btaddindtwhdreinenid outer

g e ' L sting techniques. 10, . .
teRR AP ARSI AW Lot Bl PRRGRR R s 8Dl ging pyisting
teglivéquesn said at | east one internediate | ayer conprises

a layer of high tenacity fibers. 11. A conposite cable
according to any of clainms 1 to 10, and wherein said
102t | eask cBRBodift! SIEsicBldind &Y S{g Gpgfﬁfrhss?sto@ gy Q{he?gin said at
spun polyester. 12. A conposite cable according to any
least ong mtermediated ayier compeisestrelnpirof ighdtemaditgfitieext i | e
fi ber sheath conprises a | ayer of polyester. 13. A
conposite cable according to any of clains 1 to 12,
11and Whex 8omipssiettaBlél REotdfgl ol iy fdfRlinR NeRt 1v, 120§ |v@rﬂ%§§n Raid at
fire retardant fiber or finish’ 14. A conposite cable
least sy iafanggedigtedayer spmprisgsraslayerto spa) palyestasher ei n sai d
outer textile fiber sheath includes a fire resistant
fiber or finish.
12. A composite cable according to any of claims 1 to 11, and wherein said

outer textile fiber sheath comprises a layer of polyester.

13. A composite cable according to any of claims 1 to 12, and wherein said

outer textile fiber sheath includes a fire retardant fiber or finish.

14. A composite cable according to any of claims 1 to 13, and wherein said

outer textile fiber sheath includes a fire resistant fiber or finish.
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