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‘Memory rate of expansion and contraction A (%) = (a-byax100

45 where,

a = hank (mm) in the case of applying a load of 2/1000 gf x 20 per 1d (denier) of the number of the
indicated denier and another load of 110 gf (gramms force) x 20 per 1d of the number of the indicated
denier; and

b = hank (mm} in the case of applying a load of 2/1000 gf x 20 per 1d of the number of the indicated

50 denier.

In view of the fact as described above for a water impervious rubber or plastic insulated power cable,

extensive studies have been made and it has been found that the above problems can be effectively solved

~ for a water impervious rubber or plastic insulated power cable by the holding tape comprising a tape

comprising a synthetic resin fiber cloth and an electrically conductive rubber, the synthetic resin fiber cloth

55 having a memory rate of expansion and contraction, of at least 30% in the transverse or longitudinal or both
directions of the tape the memory rate of expansion and contraction (A) being given by:

A (%) = (a-b)ax 100
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| npervi ous | ayer, once expanded, cannot contract Therefore, when other
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fol I ow ng d%tr% Wo Iydrﬁlﬁﬁ éng £ P’S Mavhifible from Toray Industries, Inc.) are commercially

available. As an electrically conductlve rubber to be formed on at least one side of a woven fabric as a base
material for a hold tape, an electrically conductive compound obtained by drying a solvent solution of a

30 mixture of butyl rubber as a base and an electrically conductive carbon black such as "Ketjenblack EGC"
(trade name of AKZO Co.) or acetylene black and by vuicanizing the mixture by heating is used. The
electrically conductive tape forming the hold tape has a volume resistivity of 5 x 105 @°cm or less.

When at least one side of the electrically conductive rubber layer formed on the semiconductive woven
fabric is subjected to a smoothening treatment by topping or the like, better results are obtained in respect

35 to stress relaxation in and prevention of external damage to the water impervious layer. '

In the water impervious rubber or plastic insulated power cable according to the present invention, the
water impervious layer formed under the hold tape layer comprises a laminated tape comprising a metal foil
of lead, copper, aluminum or the like, 20 to 200 wm in thick, and an electrically conductive plastic film

s having a thickness of 20 to 200 um and a volume resistivity of 10° 2°cm or less. A copper wire or copper

40 tape is used for a metal shield layer to be formed around the hold tape layer. A laminated tape using a lead
or lead alloy foll is most preferred since it is flexible to provide excellent formability and can impart
excellent chemical resistance to the cable.

Crosslinked polyethylene, polyethylene, ethylene-propylene tubber or the like is used for the insulation
layer. Although a stranded conductor is normally used as a conductor, in applications where water

45 infiltration from the conductor side is feared and must be prevented, a watertight conductor obtained by
filing the gaps between the strands with an electrically conductive watertight compound is used. Although
the electrically conductive watertight compound is not. limited to a particular type, a mixture (developed by
the present inventors) comprising 100 parts of butyl rubber (trade name: polysar-butyl), 10 to 30 parts of
conductive carbon black (trade name: Ketjenblack EC), and 100 to 200 parts of calcium carbonate, and

50 having a volume resistivity of 10% 0°cm or less is preferable due to its excellent filling-and other properties.

In a water impervious rubber or plastic insulated power cable according to the present invention, since
no wrinkles are formed in the hold tape layer, the inner water impervious layer and the outer metal shield
layer are not adversely affected and the cable can exhibit excellent characteristics over a long period of
time, thereby providing excellent industrial effects. Examples 1 - 4/Comparative Examples 1 - 4.

565 in each of Examples 1 to 4 and Comparative Examples 1 to 4, as shown in Fig. 1, each watertight
conductor had stranded conductors 1 of 500 mm? area which were filled with an electrically conductive
watertight compound (volume resistivity: 5 x 10? @*cm) consisting of 100 parts of butyl rubber (polysar-
butyl), 26 parts of conductive carbon black {Ketjenblack EC), and 100 parts of calcium carbonate. Conductor



conjunction with the acconpanying drawings, in which: Fig. 1 is a sectional
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15 20 25 30 35 40 45 50 55 4 EP 0 209 899 B1 [err] EP 0 209 899 B1
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EPR and el ectrically conductive carbon to forma cable core.
a water
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Note 1.

fabric, and heating and vulcanizing I

tivity.

Tapes in Examples 2, 3 and 4 were ob
Example 1.

Note 2.

in each of Examples 5 to 7, a watertight stranded conductor, 500 mm? in cross-sectional area, filled with
an electrically conductive watertight compound (volume resistivity: 1 x 10* 9*cm) consisting of 100 parts of

&§6

buty! rubber (polysar-butyl), 15 parts of conductive carbon black (Ketjenblack EC), and 250 parts of calcium

carbonate was covered with a conductor shield consisting of ethylene-propylene rubber (EPR) and
electrically conductive carbon, an insutation layer consisting of EPR, and an Insulation shield consisting of
EPR and electrically conductive carbon to form a cable core. After the cable core was dried, a water

7



tape |l ayer, a jacket of polyvinyl chloride was forned as an outernost |ayer
to provi-de a 66 kV water inpervious polyethylene insulated power cable. 15
20 25 30 36 40 45 50 55 9 EP 0 EFO® 260889831 [ err ] EP O 209 899 Bl [err]
Exanple 11 As shown in Fig.. 2, a watertight conductor had stranded
conductors 1 of 500 ny2 area which were 55 filled with an el ectrically,
conduct i VE“RRHP%?‘P'P 'QS’Q lﬁ‘a'Hd’P ligg oLt farma & weater imppryiousiiayer. [The w3ty impandaus tapa g
of 100 pa m-fh "??éf’ﬂ prift siges withg 1 W‘!‘éh'%fad%mlﬁ& filneAdeld bon
bl ack (Ke CQB "g qlowoyas wopnd %E?H"EJT%%’H‘&*E’% withop @ e Hmetal

hield 2 PB?{é”' \fi9 %E‘P Pigf o 1M1 YARdrmpdEpraynd, e hold tape
ZI lagt ri ca en zﬁée “[ePn?} 4 T){ﬁ'ﬂ f°r"|1| aaﬁ "P%E‘Ye'j% Bovigs Bgigllﬁv?lﬂ?&ﬂ impervious
pol yet hyl en I'nsu 35[ MRS RO 8a EP0209899B1 consi sting of EEA- and

el ectri cal I y conductive carbon were fornmed around the watertight conductor
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provi de a cable core. After the cable core was dried at 60 C to nake the
anount of nethane gas 0.2 cc or |ess per cc of ‘the crosslinked
pojyethylene a water inpervious tap&HMﬁ&ﬂ&%kﬁtudlnally applied around the
cable core to formwat er |rmerV| ous layer 5. The water inpervious tape was

a 50 [err]-thigk f0|I anlnated on both sides with a 100
[err]-thick % con X H g g"‘aafg‘e% ?ngchrosﬂpm ' fogzso?@w@tf@a ﬂggg
show Tl S a,.m (el e L
a na -

and then QOl(SVA)aaPl@ e%%@éﬂy 0 fEi in % r :‘? %ﬁegen? e?v '"f %r}sg;ec%
formed. Jackghsistngdr ERAlKY bl ﬁé: g ore ned,
provi de 66 mm&rwdué%a wa%ﬁg.ﬁam gﬁ o) ee£ % %B%

cable. 10  The Wa®r in@br@ibus! tAFRCIoNdisd s b 86 RELthiO 104 6Pk r’mﬁatédrb% s 9'9\ aﬁ

i n the aboveadmsAEBER Sim BEEh GOIRDE 3t 4 MtekaX 84 3NoRSin WEHIS 3 BN &ouh ﬁ'l.e structurp .
f ol | owi ngret afth aTiElas: CREIUE indtal shielda@@NcdRPNEIRg & Bddbér Whe f DEOWRT \%i fém\dd ardtHaahd ﬁ‘cﬁg

to a heat cyaleclayt, @ jaciendupsdy@nylt eWAGY abdifofinddCis’ dn Sutdindst Idy&iNtol fréVRS-a 668 KV water
Thereafter, inpeviospblgshyishe bathedpoaaqdasie.and Conparative Exanple were bent
around a test cylinder at roomtenperature, unwound and repeated the
process but this tine they 15 were bent in reverse direction. This cycle of
operation¥ was perforned a total of five, ten and twenty tinmes. Each cable
was then disassenbl ed, and the netal shield |layer, the hold tape |ayer, and
the water inpervious |ayer of each cable were evaluated in accordance with
t he eval uation standards shown in the Table 4: 20

Table 4 1 Met al Eval uati on Content 25 Shield | ayer
A\ #®  No abnormality (wire); small winkles (tape) 30
C Consi derably irregular pitch, folding of copper wire (wre);
| arge wrinkles, cracks, tears (tape) 35 2 t ape Eval uation
Cont ent 40 | ayer A No abnormality B Small
wrinkles,, layer shifting C Large winkles, layer shifting 2
Wat er Eval uati on Content 60 i nper -
30
35
\—
40

45

§0
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Vi ous A No abnormality layer . B Sli ght
degradati on 55 : ~C Crazes, cracks,
tears 12 EP 0 209 999 Bl The gpeswogge®Bieval uati on are shown in Table 5
bel ow. In.practice, if no.abnormality is found in the water inpervious

| ayer, the hold tape |layer, and the netal shield |layer after bending 5
cycles along an arc of diangeter 10 tines greater thapn the outer dianeter

of, the cable, the cabld is~eval uated as being gsable for prhctical
apptications. 6 Table 4 QB & i mper- Hold tape Metal shigld 10
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Example 1 C _ C 40
Conpar ative Exanple 2 C \ \ C \ \ C
\ Conparative 45 Exanpl e EP3209898B1 p C C

C'Conparative B C Exanple 4 50 Clains 1. A water ‘inpervious rubber or
plastic insulated power cable having a water inpervious |layer (5) of a 55

| am nat ed tape conprising & =t rically conductive
plach filmformed directllysna gund fa cabl e core or} through another coating
| ayer, and a hold tape |aydr($6® forjred on the watef [ ol Mpervious | ayer,
charactegized in that the Ho&'rape | ayer (& conpr ge & a tape conprising a
synthetic resin fiber cloth gndSan gl ectrically E 09 899 Bl The
results of evaluation are ghg§whgin Table 5 Qel ow InEpractlce i f. no
abnormality is found in thg £&r inpervious |ayer, bhea hol d tape | ayer,
and the netal shield |ayer |& fep bendi ng 5 cycl es gn an arc of a
di amet erspl0 tines greater tiian The gurer dr @merer ot cable, the cable
i s eval uated as bei ng usabljesef o_E prgctical applicatj8ns. 5 Table 5 Water
i nper - Hold tape Metgl~ «hield 10 .“ = oY bey vi ous
| ayer | ayer o3 % layler Bending Operfas 5, t1 ahs 5 10
120 5 10 120 258 10 w20 15w 5 Gl e 1
A A 15 B A B ~asG o " A B CDEB;ang)Ie 2 A
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Example 11

As shown in Fig. 2, a watertight conductor had stranded conductors 1 of 500 mm? area which were
filled with an electrically, conductive watertight compound (volume resistivity: 1 x 10% 2*cm) consisting of
100 parts of butyl rubber (polysar-butyi), 20 parts of conductive carbon black (Ketjenblack EC), and 100
parts of calcium carbonate. Conductor shield 2 consisting of ethylene-sthyl acrylate copolymer (EEA) and
electrically conductive carbon, insulation layer 3 of crosslinked polyethylens, and insulation shisld 4
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Exanpl e coangisting of EEA- gnd elecjtically condgchve carborAwere for@ed aro@nd the wateMight conBluctor t6€ 36
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Table 4
1 Metal EvaluationguContent
shield
layer A !No abnormality
B IiSligntly irregular pitch
f(wire); small wrinkles (tape)
c [cansigerably irregular piteh,
‘foldlng of copper wire (wlre),
large wrinkles, cracks, tears
n(taDE) -
2 Hold Evaluation lcbntent
tape
layer A lNo abnormality
B [ small wrinkles, layer shifting
c HLarge'wrinkles, layer shifting
2 Water | Evaluation ”Content
imper- —
viogus A No abnormality
layer
B Slight degraoation
c Crazes, cracks, tears
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10 I ndi cat ed denier and another |oad of 1/10 gf x 20 per 1d of the
nunber . of the indicated denier: and b = hank (mm in the case of applying a
| oad of 2/1000 gf x 20 per 1d of theEP@208899B1t he i ndicated denier. 2. A
cable according to claim1l,: characterized in that the hold tape |ayer (6)
is formed in dj cen I_S w.th the |am nated tape formng the

wat er i nper y&ﬂﬂ%ﬁi‘%‘?&ﬁ%ﬁ” :,:Am;&'h'@jﬂ Y E?J?;a |eyadtiep. i e phrormalty frefpund irethe waset
'n that §he s hes L o 2 b 8 o) St 25 HtSE ST PN E ples song an avc of &
el ectrical | agRRGHSicibhs. L 2P T OF M Ng I 9bihg ctl, dhe| cabia is qvplyated; ag bying ysable for
fabric obgained by weaving a filanment yarn, at |east part of which is given
a nenory rate of expansion and contractiquq% not | ess 20 t han 30% by
applying small crinps. 4. A cable accordrg—to-=<laim 1, characterized in
that the electrigally caonductive tape forning the hold tape layver (6) is a

tape in which af\ eteetyical | ya¢erdymbiere fu rlq?ﬂg for at | east
' -siviﬁggeqagtgth. %%3§T cal%%&%%iﬁﬁ;é%ytc claim

one sidef a sy _
1, characterized \ | anent yam off thé synthetfic ‘resin fiber {cloth,
A cally canduetive tape farining the hol ditape

as a base cloth
ifhar {26l e¢t &d {figon g gr { stjng of
-terepithallat e nrﬁj F}rq:-‘-ﬂ@ne nd
rdi pgst of chaijmgl,| ehgraqt grigzgdg n {hat a
-5 Y-V WY a1 hase Icl otih of he

| ayer (6) is a §
I_ i Ag|t Ae hoRd thpe lBayjer a(g) Al d @ yafn

fi ber of nylon,
pol ypr opyi ene.
filament yam of pHhe—synrt-hetie
electrically co

selected fromtl o est-gi—aid

pol ybutylene-te cAbl  AcqoAdifng tflo aldim 4 A
characteri zed i | e A a Lo+-RBg—at-dund-the
cabl e core conpfi b BonprAsiing anAellechrilcal I}y aconfucti ve

f-ge—gors+s{ | Ng of
€l ai mMA1} @hqr8ctefized

rantrrated—1 ape

pol yol efin fil nmramt—a—fort—af—=
| ead, copper anfi EtamR¥®mSg. A

p g <U

¢ PollyBl ¢fi A fi Am[oB at| | east

i n that kshe wat €T T HPEy Vi ooy T ayer—t

obt ai ned by bonﬂi%r%i%l RtlriBal 1§ A

one side of a l¢ or_Jea Moyt or T mavy gt hcRmeEss ot —207to—2 [err]
9. A cable acco %‘la’?‘?d“ﬁ]]oe cl img, chaf ARt ¢ ige AnjtBal tAe g?ly _
conductive tapeftorm The INOL d} LapE L ayEr- () _nfs_ajvort vity of
not nor et han 5:#%%9##L4-,10.AA dgb eBaclcohd{nB {0oCc|ai b eri zed
in that the insplatl [ayerf (3)1of [he cab[ €| CQr £ GolpTrLSEs . ajnarer) al
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Claims

1. A water impervious rubber or plastic insulated power cable having a water impervious layer (5) of a
. 66 laminated tape comprising a metal foil and an electrically conductive plastic film formed directly around
a cable core or through another coating layer, and a hold tape layer (6) formed on the water impervious

layer, characterized in that

the hold tape layer (8) comprises a tape comprising a synthetic resin fiber cloth and an electrically

13



60 11. A cabl e accordi ng to claim1, characterized in that the insulatiom—
| ayer, ¢(3) of the cable core conprises a pol yethyl ene- typd”
from'the group consisting of crossl |E|l?kfb209pﬂﬂ9ﬁt hyl ene an lmum,m ,ﬂﬂ ",

12. A cabl e accordi ng to cI a| m 1, charact erl zed in that the cablte esore =

conprises a nducl 15 | ubber astlc |nsul ation '

) o s f’*'ho.g Lt P “ PE‘ g égé;tg %{gi AT
duct CV iald layer egc‘f\lqnﬁ a of a

?hgogaglce%' THaLto rsa a con uc or s ef rﬁ'gﬁﬁ 'S ove a

a rubberyg or as | c | nsul ation | ayer (3) whi ch are sequent lally forrred
around a conductor (1). 14. A cable accoq-gbfg 5o claim 1, characterized in
that a water inpervious |ayer (5) of | emrated tape conprising a netal
foil and an electricallyv conductive nI astic film a hold tape |ayer (6), a

metal shield S ayer ( aEﬁE’imﬁefﬂqJ'HQQd @aFéck@kt@%)sﬁwaaa _
sequentiral |y fd d arooRd d& icabd elg&péf. [Slafesabl e dqagiedi ng to cl qaim1,
characterized iin\géadinie ble conductor| (1) is a watlertight conductor in

whi ch gaps bet Wwe np b&:%ade ph.lnrl (Vo3 dfa¥ SN ~SNS0-1 8 ~ VL 4 0 I V- IORY.V IR N = leotti-cald y
conductive wat grt jeeoypolinds | 1o Reeend} cat [{aos {20 (ablse aJoactzrd qu$ de
pui ssance i sol g—par—du choutb—ouldupt-asi-iaro-raot-aeo- Re \
conport dht une {cbxaheled) .1 temmena | Beal, Ad'{uB rjuBar] str gt |B‘ i le cconpr enant
une mnce feuil e R-a e St eg—e-ofauetgt

|'Mectricit6 floExamdileectzeferf atﬁ ourAd' n& 348 deBcgbl & cul-'p r 8

| "internmedi ai - | pRe—aHtereotehe—ade—evyeterrent—ret re—cofiche
(6)_de ruban d¢ Emamplen fof nek 5 ah coluche |i Apgr Aegbl & H K %atﬁ\,

earact 6 se en —a—ettehe{6te—rfhamtte—rar e —gompT tissu
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de nemoire de diFX2BPL&N & de“c:)rﬁra i oh eA) t dn 'cone ?(% = (a

- b)yta x 100 oy, 25 = ECHeEpyejie sleecsdt pl §cat fon
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Claims

1. A water impervious rubber or plastic insulated power cable having a water impervious layer (5) of a
85 laminated tape comprising a metal foil and an electrically conductive plastic film formed directly around
a cable core or through another coating layer, and a hold tape layer (6) formed on the water impervious
layer, characterized in that
the hold tape layer (6) comprises a tape comprising a synthetic resin fiber cloth and an electrically
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b = echevette (M) dans le cas de |'application d une ch X
20 par 1 d du nonbre de deniers.indiquds. 30 2. Cable soﬂ Lli lj UﬁI
revendicatlon 1, earacterise en cepqspggageauche (6) de

est forme en contact direct avec |le ruban stratifie formant | a couche (5)-
i npernmeable a |'eau. 3 Cable selon la revendlceation 1, caract~ris6 en ce
que | e ti ssuorgnctife dobles takesynibeticnesinstipart dinth haying a2 memotyarte ofxpansion gngsontiagtion ofje
basg du rubghlees#ticinehe amsvarseprelengitidinel ar badh disestions of dsierre Mooy Fiingh de
mai Nti en, eS¥papsipntand gopiragtisn (A) BARSAMIN Br ti ssage d' un fil 6 on filament, dont
on a donn6 a au nmains une partie un taux de nénolre de dilatation et de f
contradti on Aft) =rnl@sP¥aa00i nferi eur a 30% par application de petites
frisures. 40 4. Cable selon ia revendication 1, caractdrlsd on ce quo le
ruban condu®®Br de |'lectricite formant |la couche (6) de ruban de maintien

est un ruban dans | oque e couche, de caout choie conduct pUL (e mver of the
oo i S5 R o S 12 qgopgjgﬁmq Rttt

%’R
° es de
i ne Synt an _ x ¢ &t theinditatdd Bhier:'aRd

;52' Pg fslylne iﬁﬁﬂ;tgfﬁanéﬂp ¥ ?IC%E of Apg grfﬁﬁ@ 5 bgpx%zggﬁ{oa&tt)ﬁ}éﬂ‘ beF b thé
e

_ % ( ue I"bres de rbsine synt hét i1 que, en
tant quo tissu ase du ruban conductour de |6lectricit6 formant |a

couche (6} Jecdhidhabediey BRial 1 CRara@stzed 'AGhst a RIS 1B P?is&é_mwﬂltdirﬁéi%ontact
chol si g par R kg 1=Hiribe Baps HRING B8 Watet hpbiBlisdaydeEny! on, la fibre de
polyester, la libre de poly(terephtal ate de butylene), la fibre de

pol yur et hane Qbie lagcofdingtS cigi 1D HaltRiofdal inftha thenthdlic rdsinliibé clbthl & bele cloth of the
revendl cat i QRcticallf 86rAGHMS tap foRfling: o Gl thi 1hylel (), 0 a fwblenriadi¢ olsteinddi tySwbading a
fibres de rGsimef yasnkthédst areor whieh lisdghion GliBeridng Rite cf@xizasgan aht contlaction ot lest eur
de (| ’, 6l2eCt r itieint36% by faplyitg snaall cdmyshe (6) de ruban de maintien, est un file
choi'si parm |e groupe conprenant |e polyester et |le poly(t6érephtal ate de
but yl bne) 4. F5cable dcadntiing tediam 1l eharastedaed it dei the slbotrically eantlestivestgpeciorming e bold o
couche (5) itmpdayse{@bs e taps lirFehich, an feloctridily condustive rukber layeris faimedanst isas @PRHFRRI un
ruban st r at i dyethetiomsfiberriothun fi | m de pol yol efi ne conduct eur de

| ' 6l ectz2piclt6 et une mnce feuille d un nmetal cholsi parm |e groupe :
conpr enanf- | Axcable@agerdingelo glgim,4 ghagacterized in that @;filgrpnt yam of thegynifetisesiroiiner ‘%ﬁ'ﬁz a
Cabl e sel on kage sietly ghthe elaetically qondysliye tape, founindatie pold %EV%E %&gﬁ‘?gﬁfesn o

i mper nmeabl e Sqieftedigm 8 GropR RPSIRNG of §PaN0f YlPY PPIYSSE § IpnesSepePiitgiy: BRIKLCHAS
film de_pol YO BAYRRPYEhduct eur de | ' lectricit4 sur au nmins

6. A cable according_'to claim 1_-'. chafacte_riz_ed in that a filament yarn of the synthetic resin fiber cloth, as a
base cloth of the electrically conductive tape forming the hoid tape layer (6) is a yarn selected from the
group consisting of polye§te'r'and'polybutylena-terephmalate.

3 7. A cable according to claim 1, characterized in that the water impervious layer (5) formed around the
cable core comprises a laminated tape comprising an electrically conductive polyolefin film and a foil of
a metal selected from the group consisting of lead, copper and aluminum.

o 8. A cable according fo q[éim 1, characterized in that the water impervious layer (5) comprises a
40 laminated tape obtained by bonding an electrically conductive polyolefin film on at least one side of a
lead or lead alloy foll having a thickness of 20 to 200 um.

9. A cable éccording- to claim 1, characterized in that the electrically conductive tape forming the hold
tape layer (6) has a volume resistivity of not more than 5 x 105 2° cm.

10. A cable according to"c!a‘lm 1, characterized in that the insulation layer (3) of the cable core comprises a
material selected from the group consisting of crosslinked polyethylene, polyethylene and ethylene-
propylene rubber.

so 11. A cable according to clah'lhl 1 characterized in that the insulation layer (3) of the cable core comprises a
polyethylene-type resin selected from the group consisting of crosslinked polysthylene and polyethyl-
ene. -
12. A cable according to cléim fl. characterized in that the ceble core comprises a conductor shield (2), a
55 rubber or plastic insulation layer (3) and an insulation shield (4) which are sequentially formed around a
conductor (1). e —_— :

13. A cable according to claim 1, characterized in that the cable core comprises a conductor shield (2), and
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que | a codche {5 uieraes cobatel B révstemeatiistclingl Rouchd) @ dé tub@i def malntize gpiésnslr tneduche
m nce feuill e impbaiskbled Geaefcataetéiisé an emupl: ast i que conduct eur de

| ' 6l octricita, ureceorf déGibadaierndiatian demprandner tssy enrfibrecdruclsipe (syrthétiquecetaun
met al | i que et , cagpichpue gpnductest de’ iflestrighd, frctisePn fikiresy deerésine ryntbéfighe, priigentantaunt taypsrde
de |' Ane du Cabﬁféo"'eg@ @statiomabid%c@mthn f'au meipe AP dansi la direptiongangrersple sBougdeng la
queg_l e cofduct dgetion insigdinglady whassle tayn de mAmeitede dilataienetch Eongagtion () étgat signné par :

| equel les interstices entre | es conducteurs toronnes sont renplis d' un
conpose et anch@ () FdauP)e* ®dnduct eur de |'lectricitM Patentansprtche 35 1.
Mt wasserundurchl assi gem Gunmi oder Plastik isoliertes St rorrkabel wel ches

S{Jtn\?\/e\ll\gtsse\r/\glng%ﬁécm F’?"ﬁi@?’ﬁ Sih Cht éﬂ]‘)ag‘ﬁ]ﬁ%e1 nrgﬁ-)él amaf/ﬁ)g an I;'\1r1d(denuar) du

Kunst st oLf : Ikm it 53? Ger c\“ ?t u'bed%’Fre l.ﬁ[q,gh %@eckscﬁf’%"ﬂ? 'nd'ﬁ%‘és
K
e e o e B A B oy B PH 760 Aot i

gekennzol ghnet, dan andhal teschicht (6) ein Band unfalt, welches einen

Kunst har z- Fas ebﬁilé)édclonq@ Fiav@de&atBJ\ ¢kdakdcdérizs loR ich @k %ﬁhﬁéﬁﬂubﬂ@é&porﬂ@pﬂhee
der Kunst harz- Gaghtasit di?&;t a@b 'ﬂseruban stratifié formant la couche (5) imperméable 2 I'eau.

8. Cable selon la revendlcatlon 1, caractérisé en ce que le tissu en fibres de résine synthétique, en tant

g5 que tissu de base du ruban cenducteur de I'Slectricité formant la couche (6) de ruban de maintien, est

un tissu tissé obtenu par tissage d'un filé en filament, dont on a donné & au moins une partie un taux

de mémoire de dilatation et de contraction qui n'est pas inférileur & 30% par application de petites
frisures.

40 4. Cable selon la revendication 1, caractérisé en ce que le ruban conducteur de I'électricité formant la
couche (6) de ruban de maintien est un ruban dans lequel une couche de caoutchouc conducteur de
I'électricité est formée sur au moins un des cbtés d'un tissu en fibres de résine synthétique.

5. Cable selon la revendication 1, caractérisé en ce que le filé de filament du tissu en fibres de résine
45 synthétique, en tant que tissu de base du ruban conducteur de I'dlectricité formant la couche (6) de
ruban de maintien, est une fibre de résine synthétique cholsie parmi le groupe comprenant la fibre de
nylon, la fibre de polyester, la libre de poly(téréphtalate de butyléne), la fibre de polyuréthane et la fibre
de polypropyléns.

s0 6. Céble selon la revendication 1, caractérisé en ce que le filé de filament du tissu en fibres de résine
synthétique, en tant que tissu de base du ruban conducteur de 'électricité formant la couche (B) de
ruban de maintien, est-un filé choisi parmi le groupe comprenant le polyester et le poly(téréphtalate de

butyléne).

56 7. Céble selon la revendication 1, caractérisé en ce que la couche (5) imperméable 2 I'eau, formde
autour de I'ime du céible comprend un ruban stratifié comportant un film de polyoléfine conducteur de
I'6lectricité et une mince feuille d'un métal choisi parmi le groupe comprenant ] plomb Ie cuivre et
{"'aluminium.
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Dehnungs- Kont ra el cher- rate von n| cht weni ger aI s 30% durch

ge{jwenﬂurugkm ki raqEve%em ,}ggw%,g%ﬁiﬁ co. Gl 1 o fg@rgslolaﬂ@ etlfuh Iee
adur ch gek gsmpréid Gh&Rbine &lAR) &th i £el?rn|

Bandhajst escbusbmyéﬁ-@bng;rel’ det, ° elan % I \ In \b/\BI chemﬁ%l ne ekt r| sc

| ei tfdhi ge Gunmi schicht auf weni gstens eI ner Seite eines

Kunst har z12Fesiss sdionfld mSengiedion tledardctérisé 0 ce Gue HSmb @l cRCEdMPRAH tivi§dhanlcondilis@itr Ch

gekennzel ch(@gtune daBhe isolafta 3 lef atdutcOR: dUISHIRAGUS-dtas &Erad RbhR 34)adub sdat foraist Of f

des el ekt ri swheskieanichf dutogedunBamblesyr (Wel ches di e Bandhal t eschi cht (6) bil det,
| Qe, Kanst har zf aser ist, welche aus der G uppe bestehend aus Fasern aus

Nyl on, PdByQ%Q'@ﬁelcn%feymbgthe th-Cheactduisé lea batye 1Bmb Wu cittien@mprond uiPédran-copductpytl en

gew-hl t i st (2) ebung coyche ésblanie (h em\nanuichrsh og en plastique qui sont formés successivement autour
d'un conducteur (1).

26 14. Céble selon la revendication 1, caractérisé en ce que la couche (5) imperméable & I'eau d'un ruban
stratifié comprend une mince feuille métallique et un film en plastique conducteur de 1'électricits, une
couche (B) de ruban de maintien, une couche (7) d'écran métamque et, si besoin est, une gaine %),
formés successivement autour de I'dme du céble.

30 15. Céble selon la revendication 1, caractérisé en ce que le conducteur (1) du cible est un conducteur
étanche & I'sau dans lequel les interstices entre les conducteurs toronnés sont remplis d'un composé
étanche 2 I'sau st conducteur de I'électricits.

Patentanspriiche
35
1. Mit wasserundurchiéissigem Gummi oder Plastik isoliertes Stromkabel welches eine wasserundurchiis-
sige Schicht (5) aus einem laminierten Band aufweist, welches eine Metalifolie und einen elektrisch
leitenden Kunststoffilm umfaBt, der direkt oder durch eine andere Abdeckschicht um einen Kabelkern
. herum gebildet ist, sowie eine Bandhalteschicht (6), welche auf der wasserundurchiiissigen Schicht
40 gebildet ist, dadurch gekennzelchnet, daB die Bandhalteschicht (6) ein Band umfast, weiches sinen
: Kunstharz-Faserstoff und ein elekirisch leitfahiges Gummi umfast, wobel der Kunstharz-Faserstoff eine
Dehnungs- und Zusammenzxehungs-Speichsrrate von wenigstens 30% in der transversalen oder
longitudinalen Richtung oder in beiden Richtungen des Bandes aufweist, und die Ausdehnungs- und
Zusammenziehungs-Speicherrate (A) durch
45
A (%) = (a-b)yax 100

gegeben ist, worin a gleich hank (mm) im Falle des Aufbringens einer Last von 2/1000 gf x 20 pro 1d
der Zahl der zu efassenden Deniers und einer andersn Last von 1/10 gf x 20 pro 1d der Zahl der zu

50 efassendsn Deniers und b gleich hank (mm) im Falle des Aufbrmgens siner Last von 2/1000 gf x 20
pro 1d der Zahl der zu efassenden Deniers ist.

2. Kabel nach Anspruch 1,
dadurch gekennzeichnet, daB die Bandhalteschicht (6) in direktem Kontakt mit dem laminierten Band,
55 welches die wasserundurchiéissige Schicht (5) bildet, gebildet’ ist.

3. Kabel nach Anspruch 1,
dadurch gekennzeichnet, daB der Kunstharz-Faserstoff als Grundstoff des elekirisch leitf&higen
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dadurch gekennzel chnet, daB ein Fasergarn des Kunstharz- offes als
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ei ne Dicke von 20 bis 200 am hat. 30 9 Kabel nach Anspruch 1, dadurch

gekennzeighiset Kabelakth Ahesuddligkt ri sch | ei tfghi ge Band, wel ches di e

Bandhal t eschi cldurttogekshhadithnetodad @ Fap@gand desMuRsthadi-rbesriibiRe Gis\GhihdStbfEds eftRtAsch

als 5 x 106 OChmeitishigemBandes, vadichesl die Béadnettesenizai(6ADIRIPY, BIDE KinstrAethsdrdf, welche aus der

gekennzel ohnet Grupimbedisitend sus Fagers @il Byidn, PAYestbe PolibxitgbrkBarapbthalsti Polyvisthen ual Poly-

unfal I t, wel cherepylogewtblt isty uppe unfassend vernetztes Pol yet hyl en,

Pol yet hyl1en und Et hyl en-Propyl engunm , gewdhK ist. 11. Kabel nach Anspruch

1, 40 d&dui=bpl ngeideaprucll lohnet daB di e IsoI i erschicht (3) des

Kabel ker nes si Q‘?dKEihSQ"ﬁa'PzE‘chquaPGl ayFfagerstofiogdls Gienglagg des giektrisch

Gruppe best ehelfitfihiges Baadepecyeigh ‘@'ta "FR‘?" d’"%l%ﬁﬁfyl‘@nwe'@@ﬁﬂ% feri Gypre

12. Kabel nachbeﬂ‘ﬁ FG‘&PWSS@IS‘”" P°‘Vl19 o bereRyiRiat 3w Eitinet, daB der Kabsl kern

si Re, Lei t2r bs SI ne Gummi - oder Kunststof- fisoll er schicht (3)

und sine Is 1 nder

ei nen Leiter gfﬁg% seTuﬁ‘s‘zﬁcé‘%Eﬁ'ge@ aﬁ{é ﬂem Rorum

dadur Ch K l l and lf,welc 65 nen 1o a olefm- und e d‘ne
ge enn Siod il Sonl B 340 doranotd

si ne - oder unststo s |onssc I'ch 3

auf ei nan er ol%gq,a%gbr%q Lelter (1) gebildet si nd 14 Kabel nach

Anspruch 1 dadgG, @ll‘eﬁﬂi&?&k&ﬂ“ 087 die AssorinBRcHIRSGS SERGH (8 i BitnfResSBaHd Clitest,
(5) sines | am ypdichbd ﬁ&l’ciB@&félSr? eines elekirisch leltfihigen Polyolefin-Flims auf wenigstens eine Seite einer
Folie aus Blei oder siner Blellegierung erhalten wurde, welche eine Dicke von 20 bis 200 um hat.
30
9. Kabel nach Anspruch 1,
dadurch gekennzelchnet daB das elekirisch leitfidhige Band, weiches die Bandhalteschicht (6) bildet,
einen spezifischen W!derstand von nicht mehr als 5 x 106 Ohm . cm hat.

36 0. Kabel nach Anspruch 1,
dadurch gekennzeichnet das die Isoherschncht (3) des Kabelkernes ein Material umfaBt welches aus
der Gruppe umfasse_nd yernetztes Polyethylen, Polysthylen und Ethylen-Propylengummi, gew&hit ist.

\/ 11. Kabel nach Anspruch 1,
40 dadurch gekennzeichnet, daB die Isolierschicht (3) des Kabelkernes ein Kunstharz vom Polyethylen-
Typ umfaBt, welches aus der Gruppe bestshend aus vernetztem Polyethylen und Polyethylen, gowahit
ist.

12. Kabel nach Anspruch 1,
45 dadurch gekennzeichnet, daB der Kabelkern eine Leiterabschirmung (2), eine Gummi- oder Kunststof-
fisolierschicht (3) und eine Isolationsabschirmung (4) umfaBt, welche aufeinanderfolgend um einen
Leiter (1) herum gebiidet sind.

13. Kabel nach An'spruch 1, .
50 dadurch gekennzeichnet, daB der Kabelkern eine Leiterabschirmung (2) und eine Gummi- oder
Kunststoffisolationsschicht (3) umfaBt, welche aufeinanderfolgend um einen Leiter (1) gebildet sind.

14. Kabsl nach Anspruch 1;
dadurch gekennzeichnet daB eine wasserundurchldssige Schicht (5) eines laminierten Bandes,
55 welches eine Metallfolte und einen elekirisch leitfdhigen Kunststoffilm umfaBt, eine Bandhalteschicht
(8), eine Metailabschlrmungsschicht {7), und falls bendtigt, eine Umhililung (9), aufeinanderfolgend um
einen Kabelkern herum gebildet sind.
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55 wel ches sine Metallfolle und einen el ektrisch Ieltfahi gen
Kunststof fl I munfalt, eine Bandhalteschicht (8), sine

- Met.al4 abschi rmungsschi cht (7), ungp babd$seden6ti gt, sine UrhU lung (9),

. auf el nanderfol gend um ei nen Kabel kern herum gebi | det sind. 17 EP 0 209
899 B1 15. Kabl nach Anspruch 1, dadurch gel kennz. chnet, daB der

Kabel | el f&rKepahnachi Anspuebder di chter Leiter ist, In welchem Spalte zw schen
veLEei | t en dadirete gpkanpasighnel dafedert Kqbslefier| @) pin grapsgesiehtenhalion iy ig welshpm Spalte
Veri ndung Fjuscign;vprseiitgn A gitergmil gjner slelsttisch (pitEjoepswagsprdichtegVerbindyng geflilt sind.
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