-1- - % RADI ALLY SHRI NKABLE SLEEVE FOR ENCLOSI NG A 5

CONNECTI ON OR A TEmmmee&k laEdTRI CAL CABLE Background of the
| nventi on the I nvention The invention
refers to a radi aII mﬂHﬂ‘gm sl eeve for enclosing a connection or a
term nal, respecth | ectri cal cabl e arti cuI arI of a
nedlun1voltage cabl e. : 2 Desdy? ??WN e P4 @?q A5

When meki ng cabl e SF&AD I o necessary to
expose the conduc@jﬁ& T Ig&’%’%e, specific
problens are to b ternrnations are
to be made in view of the |nsulat|on 20 and t he shleldlng Undesi red
concentrath@§c$§rg$ﬁa of At fdel d may cause el ectrical discharges
and eventual Ty breakdowns 11 no field restraining or field

control Iing neans are used.LBy—eg-Lﬁéia—guﬂlﬁ-bL@Ye—mg%l osure in the area of

the connect iThe Oimtréletf&xtﬁmmlto caar@dmmesnﬁhﬂmﬁﬂhatsmm rfahysi cal
conditions are f\rran ed si mI to thos&;iEFrevaljr e co S8 of the
remai ni ng ca a comnection R peecsq’é'

encl osi mp a ebasm\ar:ia:am cabley rpman@ﬂacﬁl)arbﬁlaamednaﬂ vﬁﬂt@ajd e:aa:rlae.knom
“in various designs. The EPO application 0 272 131 di'scl oses a sl eeve

arr angenent wherein first a heat shrinkable sleeve of dielectric
material is shrunk onto Rhe cBeseripbhonref whehPrher Artnds engagi ng the

exposed field respigh ”rhaﬂglx’:é‘y@ébfg s:"p'i L ni@%'&ﬂ@%m&t@%‘ﬂﬁ%ﬁl‘b@@a' nt is

coated onto the outer side of the s | e hose I n the area of 'the
connector el Eheht PeEFIVINLER i FEPITR B diradictor |9f Fhe caldsm@®PStep, a

doubl e Igyertheatalsie i ddwd) € Tlaforf, spddistidiprbiedsLard Hs behr unk

ont o the 11151, SR8 Searife U5l SO IS0 N Ao LIET: RSN G 0TV

be made in view of the insulation and the shielding.
Undesired concentrations of the electrical field may
cause electrical discharges and eventually breakdowns if

20 no field restraining or field controlling means are used.
By using a suitable enclosure in the area of the
connection or the terminal, care must be taken that -
electrophysical conditions are arranged similar to those
prevailing in the course of the remaining cable.

25

Radially shrinkable sleeves for enclosing a

connection or termination of an electrical cable are
known in various designs. The EPO application 0 272 131
discloses a sleeve arrangement wherein first a heat

30 shrinkable sleeve of dielectric material is shrunk onto
the connection area with the ends engaging the exposed
field restraining layer of the cable ends. A conductive
paint is coated onto the outer side of the shrinkable
hose in the area of the connector element interconnecting

35 the conductors. 1In a second step, a double layer heat
shrinkable sleeve of insulating material is shrunk onto
the first sleeve, the length of the inner layer being
somewhat larger than that of the outer layer so that a
conical gradation is achieved for a geometrical ' @:

40 capacitive field contrecl. The placement of the sleeve
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- 2- < than that—of The outer Tayer so that a conical gradation is
acHi eved for a geonpl lkgﬁﬁsﬁm ﬂ t|ve field control. The placement of
t he sl eeve arrange eps is relatively tinme consum ng.
Further, it 5 may o Iis entrapped between the insulation
| ayer and t he fleld yer mhlch affects the el ectrica
behavi or. In the nent i oned “Riiown sl eeve arrangenent, t he
i ndi vidual |ayers are pan ctured by, extr 10, From US pat e
4583 131 1 SR tefats ER kR oif HARE PR e e RRLER" o) ceve ny
coext rusi on. Fﬂfmher,cytimdyrcatuslehue airt bs sehinapped| betweanf théd-
controlling { r S layer 8P ghechrically
%Pé’e:‘r? 13%&“ %ﬁ’%etﬁé' f'iaﬁnﬂe & nfn }a§

conducti ng outer | ectric y conduct consists of a
heat shr|%§§&FE§nﬁﬁ%r?b?cgﬁﬂ?%htb?%%VS?%eve may be shrunk onto the
connecti o area after the connection has been made. The area bet ween t he
field restraining¥la§$rs of . q@b%es to_be interconnecte es not have a
uni form 20 cyl i ndF cEe BRptELeRed; BRovhp s %?Y?c%?ﬁ?“gﬁ??? fe B radii

occur in theindigidudl t hayeosnace omaphfactired tby exsrusiborf orBroeqi$red to
wrap afiel }&9&%%'&&‘ 18P8i¢ f’éotﬁ‘ss'ﬂ; :.“I-?%]ﬁ’é %Qwﬁhéocﬂélﬁ'&f&é{?&ré" ea
prior to th {eatton of "the 2l e neasure is to avord 25 air
entra|nnentsawmmbhlh@yenaﬂbeewhdexl¢@@xer@%l¢mcaJThe ey imdrieal and

or eakdovig. J16evs APP! 09i 44 kind Nenli@hls a FPRIELLAEIRIAY! Phnet al SO

rel ative y tlne consum n and 1s crltlca under electrical_ aspects. From
Us pat entlayen s, smiddle hinsphabing kKhaver tandppn yebeasbrifatyity of

radial l'y fshrctak@@éelﬁepaﬁaéﬁ PAPEKEeS meaelec@ai&ﬂppr@aeam@emahe sl eeves
consist o

ntr ol dielectric terial a ve a, | th such
that a conrc%?Y?Faﬁ%??rﬁnsf?Bn?t %aEaiWEITkﬁégkiT?ﬁ@rlgfaiﬁ thah g% ionis
achreved effsméemg maygcbaeshitunk Abtcaphei cdmeedt bl foed rafted thaducti ve

| ayer qdirectly
ar ound t%e ?%%ﬁéé??%%na?%% %ﬁ?%ﬁm%% es ??F areq bﬁkyeen t%% a %lelectric
t ape unneceskesiraiming lemetes@fveaebe$|%erb%nﬂmﬁer¢@nm¢@me@ degers,

however, — jstlhiPe CANGHIESEM EYILIEFickDec@ROIBLFA€Ebn CaDRCI tive

particular, different radii occur in the range of the

connector element. It is therefore required to wrap a

20 field controlling tape or the like around the connection
area prior to the application of the sleeve. This
measure is to avoid air entrainments which may cause
undesired electrical discharges and breakdowns. The
wrapping with the field controlling material is also

25 relatively time consuming and is critical under
electrical aspects. From US patent 3,816,640, it has
become known to apply a plurality of radially shrinkable
separate sleeves to a cable connection. The sleeves
consist of field-controlling dielectric material and have

30 a length such that a conical transition from the cable
toward the cable connection is achieved effecting a
geometrical capacitive field control. A conductive layer
is placed directly around the connection area which makes
the wrapping with a dielectric tape unnecessary. The

35 successive application of individual layers, however, is
time consuming. Further, the geometrical capacitive
field control requires a lot of experience and



5 field control requires a |ot of experience and pr of essi onal handling
to*avoid air entralmmemkafmmmﬁmk.1mamy lead to electrical discharges and

br eakdowns. The es or layers consist of elastoneric
material and are |nd !H“Ammu Hmrnéd in aradially 10 expanded state by
means of a supportin - cokl is renoved, the sleeve shrinks
radially and engages the connection area or the | ayer therebel ow

From Ger man el ﬁ'ﬁsﬁd}ﬂﬁ fﬂéiﬁilﬂib 3D Ty Sid afr enmma}pksslm\& hr?a"‘y becone
known whi ch i&?4ray§ - 15 extru3|on and coqulses an i nner conductive or

sem conduct i ectrifpl dinghangsy a epltdoins. dft®r conductive
| ayer which dsior i hesdleshys et r@yersprcmfgises::f Tékastdnastiesd cyl i nd'ri cal

sl eeve is B d for ess such that i_nner

di aneter is n(':onlc{&aéhle%l{ea’nl qre gﬂpq ’?er S{Sa o1 ot i a‘éélr to ach| eve

geonet ri cal exparded \ﬁetafteelhy amansaqu a s‘ﬂmmm:inmiargihf tIe theown sl eeve

after form ngiNgs rHSRAE Q%éa)%fé@é)rb ':{)é‘% éé:‘gah}’lf ﬁ‘%n‘r’g%aﬁ@e Known
nnecti o

sl eeve al so requires a pregaring reatne ea before
it is radi althe gannaction area or thep|lpysdn mh@lrﬁgb%l%ves hel d by a coil
in a prestretched condition and heat shrinking sleeves have t he

advant age that they attain an inner diangter in the prestretched state
which is larger t GRFMAR KNty ishRtidicat o 3% FHeatth. Therefore,

such sl ervescompaaidl kA gk aths bednid Hricned wﬁ:aamrﬁé)lnfad@w ion on a
cabl e end pré)&rr %sta%tg [ Shl ng the con.duct or nnection,

Al so
integral ly forme Hesves TN own 27 W% %dl‘}ﬁa vem?r eé‘E‘t’i on nol di ng
of relativelgonsgudtfives J@m.omanﬂicddim eimsailating Kregrer sdne?e\am ek ear

rel ati vel y SEdudtiR AP A diisd YALS nddt YiflSnking 0 attain a

par ki ng position on, on portion o |s ‘necessary to

remove the iREQReRtigs. The qudroidedy Ct}ﬂéa'tde’?lqaelngﬁ]#?evﬁwé-ssln@@bé-ﬂe@ pushed
onto 5 1gdie wpNH I EHihAidicddie AU N NEHOR iRdRter BREN

est abl i shed mnth t ortions. havin S IIer dlaneter engagi ng the
field restr&HARHY qﬁﬂ/ arget © °wac‘%oq'€‘ %ne area of
engagenent mmtieve ypeanetatiicsdl yapadilt iard ﬁlfaa.d)rc&ﬂﬂiﬂca by'mde ch the field
10 restrainh&&ry 2 [ STk} ) 4%
di spl acenent Jta]’¥v1e;{gsIc‘zfeve og‘t%%‘ﬁi stle%%eo%ﬁfe L?%r??rlé‘a?t Q nn(?t é’ryrl ed
out by Wamﬂgxtru51on is relatively expensive. The known sleeve also

20 requires a preparing treatment in the connection area

before it is radially shrunk.

Cold shrinking sleeves held by a coil in a pre-

stretched condition and heat shrinking sleeves have the

25 advantage thet'they attain an inner diameter in the pre-
stretched state which is larger than the outer diameter
of the cable sheath. Therefore, such sleeves can be
parked in a relatively favorable position on a cable end
prior to establishing the conductor connection. Also

30 integrally formed sleeves are known which are made by
injection molding of relatively stiff elastomeric
material. The known sleeve has a relatively small inner
diameter at its ends. 1In order to attain a parking
‘position on one end portion of a cable, it is necessary

35 to remove the insulation throughout a greater length.
The sleeve is pushed onto the connection area after the
conductor connection has been established with the



oper atiron. The use—ef-such-sleeves, however, has the advant age that the
wr appi ng of dlelectrlc taﬁes on the 15 connection area prior to the placing

of the sleeve can edonductive el ectrode i s positioned
ond both ends of the connect or
|nsulat|on | ayer. Such el ectrode

i nsi de the sl eeve whi
el ement and clanplngl

effects a uniformdistribution 20 of th#*Tield so that holl ow spaces within
t he sl eeve - ot .critica te 717,717, an
I Ceor oo Bargiong, VB LAL SRR IRT WALEREERE SIS0 Mo R APl &

insul ation raperainiegoliagersofiethkecabfilei endsounded prewsulrea The :
SenlcoanCtF¥%al%*eénﬁgbgﬁeﬁgemhgeeﬁﬁsEgﬁatlvEH eqb isahankpﬁted with a
conductive layer wh ont1 guous he e ectrlca connectlon
after shpr#ﬁﬁﬁgeobYtHbl§he§hé fﬂﬁléraéﬁtfélaéﬁHeJéY&r is engaged

geonetrig- Cﬁﬁ%%'hb%ebE'ﬁEQhCOBEﬁka1§QetﬁétB&@bﬁb@%m@ht38ftbﬁe5|eeve are
coni cal ly shaped. S patent 4,390, 74 dlscloseé Ppﬁyglndrlcal
h

sl eeve conp84€8VEf onke §€ﬁaFaPEe§Fé89e356PtF8H§°Gf bgegprrie Ble

g@tfrlal Tﬁanﬁhﬂsbp@tatmﬂﬁf sfrRevaspobifi @ich shé&v&ﬁ In?wb&broghgsyer, a
lelectric rtiqn a 5.at one_extrem the.s a

conducti ve Bhe a%van age %hﬁg Fﬁsnw§688é89fPS%?ﬁﬁéeﬁt§ﬁ8c?§P§5p§Btlon bei ng

provi ded atthbecbnnectspdeanéatpELDuShbathngpﬂayang of The séeewmeé or outer

sl eeve rt C S | ayer

per oy o0y, 4R BAChHIEeR p LBRHLELID bi4ercRetay ppRdhtiE |2

i nner sleevénﬁéﬂﬁlﬁhel§1ﬁea? Sh#the#&ﬁnéﬁabﬁwénénpéta endéaﬁﬁetéﬁnnectlon

and thereafE%hnb@%oQUEQEmEHQGXEd claﬁb&h@ﬂy'%n@%@bsshhunkngﬁlﬁtﬁhﬁ i nner
sl eeve portion. The present “i nventi on pr.qQv Iee e for 10

encl osi ng alégﬁﬁéct?BﬁhoFlﬁcFEPﬁFnQFFSE §f 2a Hn1f°€We99FFE&§“g&8Pe° whi ch
can be si npknendEiefldcsor eHagnHollownspaklesdwiithiauther sakeerpapeenot tlne
whi ch f gthgg Jﬁﬁ&OVldes a conpact cabl e connection or a conpact

term nation ﬁ& F¢éh finally secures a sufficient 15 tightness so that it
can operate over a long tine with high reliability. Summary of the

I nvention From US patent 3,717,717, an integral sleeve has
become known which includes a heat shrinkable insulation

layer, the outer side thereof is provided with a semi-

20 conductive layer while the inner side thereof is
laminated with a conductive layer which contiguously
engages the electrical connection after shrinking of the
sleeve. 1In order to achieve a geometric-capacitive field
control, the extremities of the sleeve are conically

25 shaped.

US patent 4,390,745 discloses a cylindrical sleeve
composed of two separate sleeve portions of heat
shrinkable material. The first or inner sleeve portion

30 has an insulating layer, a dielectric portion at least at
one extremity of the sleeve, and a conductive portion
spaced from the dielectric portion being provided at the
inner side of the insulating layer. The second or outer
sleeve portion includes an insulating layer, a semi-

35 conductive layer being provided at the outer side
thereof. Upon assembly first the inner sleeve portion is
heat-shrunk for example onto a cable connection and



The sl eeve accoreh—ng—te~t—he+n¥ent+en Is a 20 single piece part and

substantially unif [ ndr| caI ly. The mddle and the outer layer are
conventionally str mat eri al whi ch has a sufficient
el asticity to be ra I and rel axed to be placed onto a cable

connection or a cabl I n one enbodi nent the

I nner | ayer includes at I east one t%Tst end portion at one end of the
sl eeve consi sting of permanent fl exi bIe di e_le tric terial
engages t h&HGTAREIRT sthesQhads (Fhaqt S PIdyan titf’ea ks OBt® has

stress contghd linigePpropseteé gsortiion. i nfluence the field distribution at
the end of the field restraining cable enclosure. A further portion
of the inner layer of electrically conducting or sem - conducti ng
material is | ocdkhal present sknwernd fqromuawidss fa rkeeis tiagh which acts as

an el ecty odg, Ak § rlbscéf"sé‘oﬂ%ctlon or a termination of an electrical -6-
a cabl e connection Surrounds a connector el emrent and _ , enga%es t he

conduct or iGRRAew ivdhich RN e iRy manufaciyradiad &

Accordi ng &5 thdut tdeda €rbgsi it Oft finles, 5Jh1dlyeﬂitt9{br I;irdvs.déaeraef ore
advant ageous when t ortions of the inner ae/er a enbea&%ed in the
mat eri al fcqmr@%s‘tﬁ%t? mehion 1ok 3 IReMRARY ‘ﬁ't the end

portion or winidh ofbn#llY eddies a sACAMic jEoTY ittightnesdhHathiadl li t he sane

as of Lhe 10 m ddl [hsul a I t eeve

accordi nrbg torth%pelgnatlg%t?%é?\ycanng?; l)t(?:i)ﬁrerﬁrt)I""c?‘é:g'1 kﬁgsh rusrlg'n rat her,
according to an enbodi nent of the |nvent|on can be forned by injection
mol di ng by Sumxﬁé)fjﬁé‘ﬁ the 1vE{sioiccessively. A nmethod for 15 injection
nol di ng of "such sleeves has becone known from t he Gernman patent
specification 36 33 884. A series of cores having a shape correspondi ng

t]? thF cavity OfTﬁélesle%%tad&drd?g:ytxdbimfd | ineaivieiaredid br auigigle seri ﬁs f
of . nol d, cavities, and,is_provide 2R eeach o
the mol'® cRATTRPIFT PR p%‘t taa}nta]r"’tdﬁjtyi XHW[H e:%t éyillgwés!d]bés%qa)ent i'N the

| ayer ri ng middYe tded ftlee owrer laymt myeorawerntiondiel bhatimndtugyeds t he
seri es, {i Sﬁ?f—t?a i r t

seri es, ga'ﬁdel ng sée%ara e’g{%ronlﬁﬁgﬂe%reae faﬂgjh i Jﬁhe g:lletevtet%:ccordl ng
to the i nvém i ad bahl heexiparded, and ri%lsa’fﬁdodm;tb%rplfﬂfi%tﬁn%@l ring a

subsequent caple connection or a cable termination.

20 In one embodiment the inner layer includes at least
one first end portion at one end of the sleeve consisting
of permanent flexible dielectric material. It engages
the field or stress restraining layer of the cable and
has stress controlling properties to influence the field

25 distribution at the end of the field restraining cable
enclosure. A further portion of the inner layer of
electrically conducting or semi-conducting material is
located at a distance from the first portion which acts
as an electrode and in case of a cable connection

30 surrounds a connector element and engages the conductor
insulation at both ends of the connector element.

According to a further embodiment of the invention,
it is therefore advantageous when the portions of the
35 inner layer are embedded in the material of the
insulation layer, that the: inner diameter of the end
portion or portions and/or the second portion is



machi ni ng or the TiKe: The integral sleeve according to the
invention is radi apyisneflsHaSne50F this two 30 different techniques can

be of fered which bo in the art. According to
one nethod, an out e,ulmgmluﬂ 'Eofrrpri sed of heat shrinkable material
which in a radi a tate retains the mddle and the 35 inner
| ayer radially expanded. In case the T4di vi dual

-7- | ayers of, the s|leeve accordi to t i nvention.age formed by
injection® &Pﬁ%}abﬂgy%hgvéaﬁﬁ BEe 55£ o& M1g?&§ePﬁéFPsu%ﬁgﬁ8Pore, t he
radi al |y dayerded Ioutthis| epse, thensleeive hheowﬂddbetandhehe i nner layer in
a stret chad 3 4andl Laflof! be! nd1old B3PULNE bhSALTRALy, | f for  cxample
the sleeve Is shrunk onto a cgble conriect i on, t he outér layer contracts
radi al | y, amsoreinge te anl emboddmenthefi #bg AnventigPer caBl P6w thi s novenent

if they rormRdRYe ipfekaSNOMRIGE P LY ifdhrmingmeaBNdagbegves 10 which are
structured in thi,s nmanner and_are adapted t« eat shrunﬁ to el ongated

Q be h
articles SUECRSSI¥LINp P meﬁﬁ&ﬁnfPFbﬁP@Q°§&PEnP°§?259,§§4§uc

Accor di ng sleewesahagr batone Keiowed frioke the ceetda paeenting to the
I nvention can. state_by an interna

e ret.ain i the radially stretche
support sPﬁgﬁi&5,%ﬁPQfggagay%§4$upﬁbFFrESFeO%hFeﬁerg?gﬁﬂgeﬁ I f a
shri nki ng shpeheocsirespentddagt kot &he paxdty olfi the aptdckesiss known as cold
shri nkiyng. Is ' | .gne Iet.ai e : | ast oneric
naterigli9¥31}€§lr d?grﬁ§9§9rg?%%@%%g?a%§r§§% ?grﬁ8§§n§¥glﬁé8§h from uUsS
patent 3, 318, 1g8 pyoviidedcebiad njgcdions pedidfingat ioneach3gf18hg15. |f such
coil's arepé3d a9itGabl githeaveartiathiachidie ¢ARBASEd ShpdeHubht | ayer,
each | ayer, is radi al .y supported by a separate, supporting coil. The 25
matorial GR The ARTER 4408, HIEhs thes fEgeEore. baAPPCPERPPYCeRbsti ¢ or
sof t - el asthe dedihainghef mhe senrdielsh)staddat féndshedr apyiédbeckaindgccor di ng
to a furt [ t _of h.nv isQn, ] e_l IsNg | ayer
consis#s %%%Pwaﬁﬁngglgg%nggﬁb%gft%%i%%Eﬁgg'Béggig%gg%03%€§g%?%bresiIient
properti efrom thlesgorernedy thdst, th&tSdGsV?oaPﬁerdﬁHGth1tyeindrical shape
and the id@@ﬂd%&nokahrﬁegﬁgﬁﬁ by Y%ﬁs§;gﬁg8§§§§bh Wakhoht! ckness of the

sl eeve can be relative ich ne use of a nechanica
support nESSYLITERG @nEupseguent machining or the like.

0 The integral sleeve according to the invention is
radially shrinkable; for this two different techniques
can be offered which both are known in the art.

According to one method, an outer layer is comprised of
heat shrinkable material which in a radially stretched

5 state retains the middle and the inner layer radially
expanded. In case the individual layers of the sleeve
according to the invention are formed by injection
molding, they have to be bonded together. Therefore, the
radially expanded outer layer may hold the middle and the

0 inner layer in a stretched condition after a
corresponding treatment. If for example the sleeve is
shrunk onto a cable connection, the outer layer contracts
radially, while the middle and the insulation layer
follow this movement if they are made of elastomeric

5 material. Compound sleeves which are structured in this
manner and are adapted to be heat shrunk to elongated
articles are for ekample known from US patent 4,207,364.



35 structure of the‘sTeeve accordiﬂg—{o t he invention

-8- necessitate & |nsulat|on | ayer in contrast to t he known
sl eeve of US patent °T the insulation |ayer can be
provided with a snall lnce the risk of air entrainnents or
the 5 |i ke can be excl The sl eeve according to the

I nvention has Nnumer ous p05|t|ve ef f8éTs. As al ready nentloned It can
be sinply made b roducti o It can be aS|Iy i nstall ed.
The application %‘F ‘i’r'gg 1P A" Alternathye d\‘?"?’?‘f@;t aééé area of the
connect or eicrErding mrﬂwsﬁwgmsidme:atme:e:mmnag in the sem' conducti ng

mat eri al ofrt‘ﬁaa%fg %é)?éﬁéé)n e e n\éréen |ﬂ;’heéxf,x{%a%e£lﬁgze§tds @ﬂ:eequal I zi ng

of the fiel I on nsi ons eeve accordlng 15 to
t he invent ipreferably shrsupertitcormathiich wmrreved hin shomking on.

The sl eaye Qe CRdi Sed vl IHGs | £ ¥URL b1 s SOrms eﬁ@éc?é?é Yid Gldcld e and

should retain 1ts_effectiyveness over,a sufficiently_ |long perjod of tine

to afford 225 rRetd \SheHkiRHus I\ d@"lc"l'f?er%‘)éﬁ%‘tgﬂﬁq)ftq Fet@idefe

alccoidi ngI téflléél”kgei@f/teéllat@tltfbhﬂlai& efatdt {1 el la/e;ﬁiﬁs@ stfaﬁtrrqd Iof the

electrical field so tha e r i ca

di schar ges @Y 3F 0y . exampd'gr?qu-r%efm&ﬁ% Hé"?’bt taaggs]legrf&cegré i%n engages

t he cable Z&eirmietﬂmcpxmm |speamrﬂa:atmpem iM2194,5 ovelf isuseH aicdlls

7O OB gt £ &l & YAV SRl WA comdild) 10 o2 aRa! Tl | on
a co

of wat er art c | rinkin eeve i s
used, the 13)(,%151 @%@hn&i#bﬂ%ﬁ@@%r%&@?ﬂ%&ht@l%ﬁmﬂ%ﬁe 30

Installatl%ﬁof@ﬁ§%ff mma@ dr e Sirﬁﬁ\/sﬁdualaq dligg to the

i nvention is possible f er abl |n the te erature ran romjferr]
Olerr] C to Basigrake EUIfIGaNtRY clagthe Pt FOth-qLAmiis SRRt at o
maxi mm t engresptnee witidtandhe Broasiid| fortddet | meadrdingy deeave 35

accordl{@ ttourtq) | v NS téfn?erlxts & tlheeasl:[nvzeon .1'.eoanr,S éhne middle

insulating layer consists of liquid-silicon-rubber which

has significant soft-resilient properties. It also
turned out that due to the uniform cylindrical shape and
the design of the inner layer, the overall wall thickness

20 of the sleeve can be relatively small which meets the use
of a mechanical support means. The one-piece structure
of the sleeve according to the invention necessitates
only one insulation layer in contrast to the known sleeve
of US patent 4,390,745. Therefore, the insulation layer

25 can be provided with a small thickness since the risk of
air entrainments or the like can be excluded.

The sleeve according to the invention has numerous

positive effects. As already mentioned, it can be simply

30 made by mass production. It can be extremely easily
installed. The application of field or stress
controlling tapes to the area of the connector element is
unnecessary since the conducting or semi-conducting
material of the second portion of the inner layer effects

35 an equalizing of the field distribution. The dimensions
of the sleeve according to the invention in its shrunk -
state enable a compact cable connection.



-9- * which tlﬁﬁ—béTTUd‘a"SUffrtrent seal i ng agai nst the penetration

of water and hum dlfhysghgetﬁgs & Vi&Paced N necessary el ectrical properties
according to the I I |ons can be nmet in the normally 5

prevailing tenperatu C up to 90C ' The invention
wi Il be suhsequently i n connectlon wi th the draw ngs. _
Brief Description of the Draw ngs 10 ' Fig. 1 is a perspective view

of a sleeve — @ECUNG ra%“q'%l 9 &d It?’% BRvehty %F%%t ?‘ I'n a radially

Fig. 2 is the perspéective View 0 the eeve
st r et ched exttaenelat steld@dye and shopddr xietgivodss afcfeldﬂmrsnestsed as

partially di)‘étr WisufBiciently 1ong Perd oS o‘"f RGP &t 'a\f%o\f"deWeQEQ?he sl eeve

of Fig. 1 after being shfunk onto a cable connectio cription
of the Pr&ORtidMEssatdGe. The geometthéfsﬁ@@vélfGV§héﬁﬁ°Fﬁ1PBgs 1 and

2 is 26 armultnd mﬁadﬂuldm edabaed aﬂcbm&taaeoutereslsab%t%a af Mmddle

I 12 d h C orti ns 14, 16
aﬁée; nedl agﬁﬁ 451 yer&ahlc tb §p§g§d%PP8 t P& %ﬁ&agg §n§n The outer
layer 11 eldmtry;ahﬂdxscnam@ds UBlvbWQSSmand.comhes@&e@hesen1-_25
CondUCt'V%d@gfauﬁﬁ’to ﬁie i%@bn%qg ugh gge¥.@Xe g%%ﬁ%'a |Ilcone. The

m ddl e portion corsists of "an 1nsu cure Pcone rubber.
The end psonneedipn arga, r@§psp§uveﬂYstp§ss Gbﬁtt@tbﬂngedgﬁhectrlc

maier ! 9 vhoreny, aVautrihY <SehiignesyLAsaLLadstbibisal pemperature. 30

The d|55|g9t|on factor I's below O ectric stant is between
15 and 25| &temy ofp ¥atersand h?ﬁédéFVessIEOR?FGPFPﬂQrpo#flan consi st

pr ef er abl yoafd a;hrmmtngr isdleewlal 6B uselifOvhel EABLEhEoRAEERACRALEAL
spec {10200, 30 002 imel k219 RELIRNEALLLLEXEELS 3 Thel gphibg meoria
reS|stlV|ﬂ%ea@SE@mhhwemﬁemaEUSQeeﬁeaacbeaéunﬁopertheChnventlon is
5 possible preferably in the temperature range from * 0°C
to + 40° C. It can be stored for at least 6 months at a
maximum temperature of + 40°C. The possible lifetime of
the sleeve according to the invention is at least 20
years in which time period a sufficient sealing against
0 the penetration of water and humidity is achieved. The
| necessary electrical properties according to the standard
provisions can be met in the normally prevailing

temperature range of + 5°C up to 90°C.

5 The invention will be subsequently described in
connection with the drawings.

Brief Description of the Drawings
;0
Fig. 1 is a perspective view of a sleeve according
to the invention partially cut out.

Fig. 2 is the perspective view of the sleeve of Fig.

15 1 in a radially stretched state retained by a supporting
core, and illustrated as partially cut out.

Fig. 3 is a perspective view of the sleeve of Fig. 1



The base material is silicone rubber or polyethylene or et hyl ene

propyl ene di ene copolymymkaameBéﬁiﬁm&aMﬁth a content of a finely divided
conductive naterial_to relative dielectric constant. The
conductive material co mﬁmmg y structurized dustfine particles
of a weakly conductive, polarlzable material in a mass

content of up to about 3509 per kg bas® materi al . Preferably, t he
conductive 10 _nate |aI i s, car he medi an portion 18
acts as an eﬁggFFo §H§u8%n s oFageﬁrc88H8859°Pe

Vi nyl - Met hyl - Srlrcone- M xture vul cani zed at high tenperature.

In the sIeev%%;grgg%?Bgrgg LRel Egef%r EﬁeE&g ﬁghgh%ns 14, 16 and 18 are
enbedded in r and the inner surface
of the sl eeve 10 have a constant diameter. The sleeve is formed by
'nJeCt'0n5”D|d'ngTWQEEQb@erﬁbe%ﬁgbﬁ Ehrﬁﬁgs. &hﬁnﬁoﬁthgni é 1a¥§ nd 18
are formed and_thereafter 20 the |ayers 127 and . Wien WDP e sl eeve,

preferably acﬁéﬂﬁeHlF§la§Bﬁ|éﬂc%Hﬂéﬁ A8 88§6F|BéHan11: ?h@lééaﬁnn pat ent
speci fi cati onager332884d Ihelnnelraiﬁﬁr\éﬂrsﬁhh.&he(ibl @BmfﬁBE@Hant &kes eplgace by
means of a #uralr&x é caores avrng e CQEre to the 25
cavity of th8°§ tPEPe *rh 6c8P§ a,BeHg ByBPFggPPy ggﬁgn& 8dSPRFGHgh a
seri es of nofdomathei epdapdréiens. pThei detlerbyaiyeretli hasmal dndgorimn each
of the mypd wa1§a¥h%bﬁﬁF@Etha B@EE&@EsaBE'Ehﬁlmﬁbﬁﬁubgbégbﬁﬁﬂgﬁﬁk1'”

“the layer rin ree core ern? resent nni ng~6f the
series, and & ﬁrnF§HédC8P§P§FéVBth§Y - ?éhﬁ@aﬁﬂelﬁPntheTbﬁdméﬂdﬂﬁe seri es,

and belng Se?éfﬁi@ﬂ conEﬁQEstQ 8Ar €nsulative curedAikighddessi9tonkeeve 10

shown are of egastl erial so that it can be radiially stretched to a
35 suffici enFUBRGELAL . T?ﬁeeBSrPP6ﬁ§°T§ 14¢ 2RgceBSphgheof stress
-11- prebatablyihgediamecerlit hhtékme§$ e.4t vmﬁymegeanymg t he

[ t le 17,7 I
1ot chedor of Lbanpl e EEaHR=Ra dr ni%h; srmper=ERtes hg,aiseiPeRipd device
(not shown) . faatért hssbelawep.a.supber 8iebettRci sohatantuisdbéEwgen?)

for exampl e kgounaf58m ?PEEQ%HEE BBbGE! 18PeCHALCBEERDs corfrdPrifg:

Adj acent convol utions’o € suppo nt er connec
crrcunferentPﬁFtaPéﬁscgasﬂﬁBtPrefenébéﬁranaymatehsﬁhnﬂh@ﬁb Lahknewn radial

fOFCES of from the German patent specification 30 08 264. It is a

20 permanent-flexible dielectric material having an
electrical volume resistivity at room temperature of at
least 10%° Ohm.cm. The base material is silicon rubber or
polyethylene or ethylene propylene diene copolymerisate
(EPDM) with a content of a finely divided conductive

25 material to increase the relative dielectric constant.
The conductive material comprises strongly structurized
dustfine particles of a weakly conductive, electrically
polarizable material in a mass content of up to about
350g per kg base material. Preferably, the conductive

30 material is carbon black.

The median portion 18 acts as an electrode and
consists of semi-conductive Vinyl-Methyl-Silicon-Mixture
vulcanized at high temperature. '

35 o

In the sleeve 10 according to Fig. 1, the portions

14, 16 and 18 are embedded in the insulation material;



\
10 sleeve 10. In the enbodl"“‘T §homn in Fig. 2, the | eft hand portion of
' coil and can be manual ly gripped at

the coil 10 is |ed etﬁw ?
24. By wi t hdraw ng romthe sleeve, the sleeve 10 may
radi al ly shri nk. In Fig. 3, the sleeve 10 is shrunk onto a
cabl e connection. In Fig ends 30 32 of one- core cables are

i1 lustrated haV|ngatyp|caI structur‘ This structure is to be briefly

expl ai ned with t i d of cahle end 30 A C sheat h 34 of swtabl e 20
i nsul at i or?“rﬁa[{'é} uq;ftfr Ah dhe tnRen: YRt tg\'e Ei %'c? copper
W re whi cla icoristrants @iramet@ds-.an The @lmﬁve Ciad | forsed (hyndlrgteqbe.csx:reen 38.

It serves . fs | fi f

conduct or "%édv%n{% 53{ g&% g%byaaér}r}:ls%uﬁ% [ orf%}égds;glﬁhel%le%pe&sed
conduct or stéfaneshef s anddshegeafren £he Jayarscdihanded by @8 of a
connector yRhiilR{Y e s-lilbneve PUFRG Y o £ TR S sSSP 1R w‘ri:ﬁfdh the

conductors 40, Jo this urpose It 1S necessary to renove

i nsul at i ol Sesgriked i the Cormamy Rakrnt FPeiHEAERVSS 33 a | ar ger
di stance fgsau t hme:mwwvﬁrseeridnectlﬂie nAdihe ke Plate wyd the cable

sheath 34 are ed ta Stgl Iargﬁ{ di stagsﬁle fromthe end as can

be seen. ™Means o S’H‘F@ i deld FO5EE I8 A Fat t he portion 35 18

ext ends alamg:'etstm:ndmmqecttmrthel eavnittydd fartheerrgdgesle, the cores

-12- i 42 4 I ric mat eri al
0 S Bld acﬂl* %quﬂgeﬁo ttl{rgfl%hl% skt i¥s YLl

are in engage nt™ wt rest sem -conductive | ayer 38.
It can be 8ditiemtanchare pyoyddedyo %é{ﬂm"{}m{" med G ndon ditaachut er

di aneter P¥ tHe AAW HRi@iFPLAn A& PNt drifiN dvdRheisw th sone
smal | defornpmti ons occurri nar at the tranS|E|ons bet ween the field

restrai ni IPASEAENndn e dayes £dnds ESWESTS R&NTsul ati on 42
and the comssmlr atd tdre tHegmnimgnMctuMe aenimy, 4hd reefiedished y. The

192553 Y LA S YRt WU 0 UP b g el ect o

confi gur athedmg r%merqteet(cﬂm \tbleycoreby the stress controlling cylindrical
portions 14, 16. The el ectrode 18 effects a uniformfield distribution

15 by defining a Faraday cage. A wapping with a dielectric tape or the
like prior to tAd divesg ®f sleevesieshomn iarendf fd@sydsry. The

intersticefatatidPso that it can be radially stretched to a
0 sufficient amount. The portions 14, 16 and 18 have
preferably the same wall thickness. At the beginning,
the inner diameter is for example 17.7 mm. The sleeve 10
is radially stretched for example to an inner diameter of
55 mm by a suitable device (not shown). In this state, a
5 support coil 20 is introduced (Fig. 2) for example known
from the German patent specification 37 15 915. Adjacent
convolutions of the support coil 20 are interconnected in
circumferential areas so that the coil may withstand the
inherent radial forces of sleeve 10. In the embodiment
i0 shown in Fig. 2, the lefthand portion of the coil 10 is
led back through the coil and can be manually gripped at
24, By withdrawing the coil 20 from the sleeve, the
sleeve 10 may radially shrink.
In Fig. 3, the sleeve 10 is shrunk onto a cable
i5 connection. In Fig. 3, two ends 30, 32 of one-core
cables are illustrated having a typical structure. This
structure is to be briefly explained with the aid of



t he insul ati on 42 and the connector el ement 44 or bet ween t he connector
el enent 44 and theh@kﬁ@ﬁﬁpﬂgn Q are of no inportance and do not cause

el ectrical di sc owns. It can be seen further
that the inner sidg 10 continuously engages the connection
area over its t thus has a sealing effect. A 25
penetration of water or hun1d|ty res ctively, IS avoi ded. I I
Before th r|nk|n ste a bef ore.making.the electrica
connect|o§ %@engaﬁs t eca 80%h88§8r92|8ﬁeﬁP1§2$1§|éB&gligng parked in
a p05|t|omasermalosarcabhésead 88rth 82ndnespecorvshyjeldf 8érofhi s,

sl eeve 10cb§FQkSQE§Qth§Eﬁ @Hstﬁkﬂnéqgkguhag EH”Q?%EEQQcall rEapil 1tS

still radia stretch sequent e sugg coll 20 is
renoved a§on “GE&EPlS&HeFﬁ éénne§F|§ﬁrMP§haF|§n°Qns§°Fh es| eeve 10 35 nay

be shruankresteaife GﬁbhﬁeCQMEéﬁkhéal kiel@ of conductor 40 which

- 13- under st ood tgﬁh g er the i ﬁlnklng of sleeve 10, respective

end- sl eevd§ THETORREGH) P¥aAPpANEHIARECBNE S  t nEREr 8¥BPEPGN area of cabl e
sheat h 34cendusterseofOthki chbtadentisesas aayanésmnteﬂebﬁheotealByd or

stress COHEERE|6?Q dbghgg tbe O% & @I44 Su, cQ sLegyées e generally
#eF %F 191€78

known I'S ‘underst 60 at "the ctrically
connected4ﬂol$h€rsmpedd0850etge b9ndnahgref4a-nETalthmsnpurpbeevet -1-

CLAING,  EuahgBesdarh £8Ckahb¥eoLhbnkabhSse bh eS| Colmal peufqfor encl osing

a connection or  terninal respective abl e
i ncl udi ngt8StEALDENSr 1ayey, 3§n1$n§ﬁmﬂY?€nat a lapgex distancagisemd

conduct or thandoAdhttbd &RalratRe earth conductor 36 and the cable
sheath 34 are removed at a still larger distance from the

end as can be seen.

(%]}

The sleeve 10 is shrunk such that the portion 18
extends along the connector element 44 and engages the
insulation 42. The portions 14, 16 of dielectric
material are in engagement with the field restraining

0 semi-conductive layer 38. It can be seen that the sleeve
10 when shrunk has a constant outer diameter and also
approximately a constant inner diameter with some small
deformations occurring at the transitions between the
field restraining layer and the insulation 42 and between

5 the insulation 42 and the conductor 40 or the connector
element 44, respectively. The necessary field or stress
controlling or field distributing effect of sleeve 10"
thus does not take place through a geometric capacitive
configuration, rather, exclusively by the stress

0 controlling cylindrical portions 14, 16. The electrode
18 effects a uniform field distribution by defining a
Faraday cage. A wrapping with a dielectric tape or the
like prior to the shrinking of sleeve 10 is not
necessary. The interstices between the insulation 42 and

5 the connector element 44 or between the connector element
44 and the electrode 18 are of no importance and do not
cause electrical discharges or breakdowns.



ing shi‘elding layer (38) surrounding said insulation (42), said sleeve
conprising a fiHﬂhdﬁW&Hmmm#Rwhwd adapted to engage said field
restraining Iayer dIe | ayer of an electrically insulative
materi al , and mm of an eI ectrically sem -conductive
material to forn1a eve ( sai d sl eeve being el astic and
per manent |y erX|bIe and el asti - aIIy stretched and placed in a

radi ally expa t up. 0 har ac-
terised in tha sa| lf%n%ér é}éﬁt‘{eigqy@cl ulieesﬁgr[ér @J@es é? %I]t’eegv portion
of conducx@ \Lmrttrlmmsfdbmgﬂqw the cennred¢tion meda\tmtm t he ends of

sai d sl egqy ﬁd@rp&eq._ﬁ& eq.g%; 2 54 étjjh déffé}ft(m}) or a

sl eeve- shaped1 connect or el enent e adj a- cent insulation

(42), saiRFrpRfrionehvaten %lhumld"‘(lQO)re%RﬁF*slé{%ilX'ay’ﬁs (14, 12, 11)

are foymegraiided) i - cone such that said sleeve will recover toward its
rel axed position. 2. The sleeve according to claim1, characterised in
that said sleeve has opposite ends and said inner | ayer includes a

cylindrical pddefare (18 sﬁrnﬂmhg;té.t@ takes plkave aomtiumsfare mat eri al

| ocat ed é{;y_jgé t i nner di aneter. of
said sl eg\ge 1S unm%orm etween sam'ge ﬁ%r%%o%ansa% |¢1iﬁeer surface is
defi ned W%%%&WQW%M%&%@%‘@ 10 bﬁé@@%a}gb@ rRS?ﬁﬂbtPl‘( 18) of said

inner j aysH oHyl cablsadgh Meldie dzayqreéaéat dde' viter this, 3. The
sl eeve ac ord| ng to, clajml or characteri se in that the outer | ayer

is of serﬁ iR ‘-’rl? a’n d Rspiioned i Fhe GoRneRfIAing to
claimi1 czrre%: nha‘ttactﬂi]sbttadlal]rytéwetsﬂteﬂ tciee. and/ or outer |ayer

s/ are qyent1L0U SR Jebbely ;& e Savaaesondigo Lo

claim 2, ara eri 'd N Ssi pa |ng or 0 end

portion |1sn mvection With Fighe sedhatactioralieng Q onaat abenshrunk

char ac§ erd,s&f ¢k b1d &g ner r ylindri cal
ong IR HE c? t?xodrp Ié aiy§ ﬂd(}ﬁle#%ect EHA Tafex

v nyl - Mstq%gﬂ ESMVHW %f muk%ﬂ m#ﬁlwﬁnwleeve% 18y tef
sem - cCoONtBHYW)e drdbe I\&imﬂk JritE A BEfhsition ldrda g adfsh et ween and

spaced frgms end
P (% aé%cg sleeve 10 which end sleeves may also
consist of field or stress controlling dielectric
0 material. Such conical sleeves are generally known.

It is understood that the outer layer 11 is
electrically connected to the shield 36 e.g. by means of
a metallic net sleeve.



tions -and that said central portion (1 8) is adapted to engage said
conduct or (40) ora sleeve-shaped con- nec”"lwummlnmnl and t he

adj acent cable lnsmuaSheetHasBaenmcpla@suz) that sa l|12) is an
electrically mﬂﬂm ﬁ»ﬂl one mat eri al Bonted td sdid*i nner

| ayer, and that sai 11) conprls s ele | I

senmi - conducti ve Vi na !] I'l'cone mat e-P ocket W‘H?b%‘nde%f%q;aﬁlspg% m ddl e
| ayer to form an integral sl eeve €10), said layers consist of an

el astic and M manently flexible material adapted to be retained in
a radially gggénﬁed state on a coiled support neans (20) for
supporting said layers in the expanded state, said coil neans being

positiongd withig sai f LRACA11y shkﬁ%ﬁébléaéfliﬂﬁPﬁéél”@ﬁ@év&oﬁ@f'5'ng a
coil (20) formed to be refoved % unw n the coi|, one hel -

i cal convol BPFIARSANTIa2t FABNEEE1RP ARY mFFﬁ@lﬂﬁir F?%H?Ctlve{ﬂe U ARe
all owi ng theleteeyealocableyx parbtieularlly of achediahi voltage csbhle,

sem - conducgh¥ gg&gr&gélugﬁagcgangggécgégctgﬁCfﬁéXlggigﬁ|zable naterlal to

provi de esire 3 7.
The sl eeve svroeundingosalidi apeducher acardi aeshieldingtlryesai d end

portlon?o éuﬁ ghnﬁ@ﬂgséégdc§ﬁéﬁf tPQi, saldtﬁféeféséo ApLiS{Medded in the

mat eri a eeve according to claim
7, characteFP§§H Layer 1Pﬁ&Pd%H§ 0 16¢§h§?%rpﬁﬁt§%ﬁd°%nGPEEH@¢¥%P(14) IS

equal to thagg Qémiabgn&hdﬁhﬁe|ﬁ&ﬁéri&ﬁ)locgte3h6e§&€€ﬂetﬁ@céﬁd%TEIt‘3 claim
0, characterls sa d | ayers 18, .12 1c%%$re forrred by

S ucema e R e BavaortfagaSnked o4 ceapage Lsatd oMLt
char act eri selleewet-8haped coAhdctondelément oindcthe cadjlucéntye cyl i ndri cal

Penper abar o Hsbi8t kR, B isadEe Yoyt SEPETedte FENLET 4Rl hacc f on
or tern1natmahevﬁa&nbonéedatedanabuéehabangraoﬁcebemtricalBB)sembﬂprising a
per'pheral'¥oﬂHhEE1b@yﬁ£t6}1£%0£o iorﬁe§§ Q§f£i S &l 1 & ia

perlpherallx I nner | ayer |rst portlon (14, 16)
of stress aYESﬁtFBPFFﬁS ﬂfePBc?%?%ﬁ}cn%P@rP%Fm%ﬂ?%%eﬁ&e¥kbh% | east

one end of ﬂxheeﬁheevadapt&hetel Bégﬁé‘EaﬂlhéGCihoél f&dially eagamden t he screen
(38) of he | e and a sgcgf poL tion 4182 gf sem condu tive or
conduct £ ﬁg? e by a sul support mean nd'sa £y layers being
elastically stretched to fit on a removable inner support
means when in its radially expanded state and said sleeve
radially shrinks onto a said cable connection or a said
cable termination, respectively, upon removal of said

25 support means.

2. Sleeve according to claim 1, wherein said
sleeve inner layer comprises a cylindrical end portion at
least at one extremity of said sleeve which end portion

30 is embedded in the material of the middle layer.

3. The sleeve according to claim 2, wherein the )
inner diameter of said end portion is equal to that of
said middle layer.

35

4. The sleeve according to claim 1, wherein said

layers are formed by injection molding.

5. The sleeve according to claim 1, wherein said



rial remote fromthe end for engagi ng the conduct or——<(40)—oef—sai d cabl e

or a sl eeve-shaped connector ele- ment (44)1ﬁ@§m£hﬁw d] cqnt I nsul ation
(42), and the sl eeve further conprising a la Iy I nsu-

| ative material (12) between the inner and out erjm Im H t he | ayers
of the sleeve being bonded together by succe ] nmol di ng
wher eby the sleeve is integral, and the materials of each |ayer

consi sting medJ.\gIé 1_19% eig é&% eﬁlﬂ: rte]%\&ge%} erial, wher eby

t he sl eeve nmay icalTy an ra a froma rel axed
state to a stretched state - 4 - to fit
onto a renovabl g SUPPPRE m(%oﬁ%q@o clReVe SeMIeddiy recovers

towards the rel| axed méate 12. . The eeve of claim 1l wherein the | ayer
of el ectri-condugtiye and sepitRendichive BRYGERN 3%R SHnEN%Ehd outer

| ayer s agd/Megthy-9ild beoh ayelcdrilded Htaneigmdseenyertatire. uid silicone
rubber. 13. The sleeve of claim1l1l or 12 wherein the first portion

(14, 16) of stress controlling dielectric nmateri al and/ or the second
portion (18) is Bbf ViTye-sked¢neé -aydording itmrelain caniwherein rsajid
tenper atur eng Mortin sl lcdmadl v & iRy ibudchyharaiseddie Tirst

portion (14, 16) of stress, controlling dlelectrlc te- rial includes

neans for|Yﬂ*§%ﬁ&4ﬁFt?ﬁeQHQHEEEWR%F%Rﬂﬁe inclyding Beans &A%y car bon

bl ack. 10L5. mmeeaémyetm @il &dt el didensithrnid, ?H&Ftﬁd’tlﬁéﬁﬂldixstllké ectric

const ant of trm%fégr o]Portlon I s between 15 an 25 preferably about 15.

8. The sleeve according to claim 1, wherein the
outer layer is of semi-conductive liquid silicone-rubber.

15
9. The sleeve accofding to claim 2, wherein the
relative dielectric constant of said end portion is
between 15 and 25, preferably about 15.
20 10. The sleeve according to claim 2, wherein the

dissipating factor of said end portion is below 0.1.

11. The sleeve according to claim 1, wherein the
basic polymer for said layers is one of an ethylene
25 propylene diene mixed polymer (EPDM) and an ethylene

T




