"DEVI €E FOR COVERI NG A CABLE TERM NATI ON; CABLE SPLI CE OR THE LI KE" The
“inyention refers to.a device of plastic sheet material for a cab[2 Z\&Z&XO
termnation, a cable spllce or any other.cable portion freed fromthe cable -
sheet _ of electrlcal ‘cables.” A multi-fingered sleeve for a cable termnination
made Of permanent |y resilient sheet material has become known fromthe

DE- 8¥35. 36 250 or the GB-PS 2 155 142. The ternination sleeve contacts
seallngly the core .end portions and the cable sheath with a finger each,

1[0 R e 2. encl oses a cable
-shapi ng .mass which fills out pOSSlb|y presént interstices and fornms an

i msul ation surrounding the crotch area. For the installation of the sleeve

an oversized sleeve portion is. shifted. onto a crotch area and then

partially constricted. To this purpose the ‘sl eeve portion can be -
mechani cal |y pre-expanded by neans .of ~a supporting device and constricts
upon .renoval of the supporting device.  The U.S. patent specification 3 515
798 dis- closes nechanically pre-expanded tube-Iike portions having

renovabl e supporting devices. Al so, heat-shrinkable sleeves can be used if
provision is made, through the sel ecti:on of suitable material, that a

term nation : g

U S "DEVICE FOR COVERING A CABLE TERMINATION CABLE SPLICE
' - | OR THE LIKE"

The 1nvent1on refers to a device of p]ast1c sheet material
for a cable term1nat1on a cab}e splice or any other cab]e port1on,,
freed from the cab]e sheet of electrical cables.
A multi- f1ngered s]eeve for a cable termination made of
ﬁermanent]y resilient sheet'mater1a1,has become.known from the
- DE-0S 35 36 250 or the GB;ésfz 155 142. The térmihatibn sleeve
. contacts sealingly the core end portions and the cable shéath

with a finger each, and=----c-meemcomomooscooCimcom oo -?----—--r-



. sleeve made therefromis suff|C|entIy resilient to yield to p055|ble
“nmovenents of the core ends without transferring gap-fornming forces to the .
crotch area. In cable term nation devices, the free core ends must be
sufficiently flexible in order that the desired el éctrical’ connec- thﬂS_,\u
can be made conveniently. . However, the geonetry and the sealing of the¢
crotch area shall not be dlsturblngly altered by the novenents of the core’
ends ‘whi ch occur during assenbly and opeyation. Particularly, it- :
necessary to avoid gap-form'ng forces octurring in.this electrical crltlcal

area.. As knomy, g2ns c3biE€Shap ity ALE %?’cl?ffﬂ? opt possibl y,present

the---------"-- 770 oo LA L I"AsSu I ON partlcularly

as a1 esul { ;farRecdetRd O i ndPabi 0 QurdlindiRy PhbSPolten ShhsT actorily

sol ved by a cabl'e termna- tion accor |ng tot rea °rent oned DE-CS 35

36 250 in:thgk taerirwtdwm@adwcthbomev& annseéﬁseﬂed)%nwpbhﬁoﬁows The
cabl e shaping mass of quick-curing material forns a solid body in the

crotch ar easamteut@nwuar@tmdh ngreacaid 8hert parting condtrizaedi oms thie :
reliably held fast. In-those portions where the finger-like ends of the
~term nation psi-maseetlmusﬂenuedaotttiencm‘rebemé;pmntdadmﬁ preseXpandecby fl exi -
means of a supporting device énd constricts upon removal of the
supporting dEVice.' The U.S. patent specification 3 515 798 dis-
closes mechanically pre-expanded tube-]iké p0rtion$ haying S _ ”___Q;J
removéb]e Suppprting deVices. | |
A1so,.heat—shrinkable_sleeves can be used if provision is made,
.through the selection of suitable material, that a termination
sleeve made therefrom is sufficiently-resilient to yield to -
possible movement$ of the core ends without transferring gap-forming
forces to the crotch-érea.
In cable termination devices, the free core endé'must be
suff1c1ent1y f]ex1b]e in order that the des1red e]ectrlca] _connec-
tions can be made conven1ent1y However, the geometry and the
sealing of the crotch grea_sha]1 not be disturbingly altered by
the movements of the cbre ends which occur during assembly and
operation;' Particularly, it is necessary to avoid gap-forming
forces occurring in this electrical critical area. As known,

gaps affect the quality Of the----eemmoomm oo



bility is achieved so that the core end portions may be noved to the
reqU|red extent  wi thout ~exerting thereby gap- formng forces on the crotch
area. After the nounting of the described termi nation sleeve the :
sheat h- adj acent "~ portion thereof is sealed against the cable sheath,
e..g. by an adhesive tape. Thereafter; cable casting mass is casted through
a.figer portion surroun- ding a core3 _end portion with oversize.

Thereafter, the finger portions are constticted. As already mentioned this -

i s caused by rtq{g)via,{ ﬁaéygﬁabkgrwgpgr %ﬁe\égcgs,.e«gm@g,trﬁtﬁggsbgﬁetrat,on

pr e- expansi on.-or by . heat shrin respective I'ng areas. Upon
the constrictip@peiQtytdle |nd|V|duaI sl eeve portions the casting nass is
forced into all 1nter- -4- stices whi-ch possibly may exist to formthe
cabl e shapi ng nass after the curing has taken place. The permanently
resilient material of the sleeve will ‘ttake a firmand in- timately :
contiguous seathdd phcbyeﬁlerllsylm:séfa@wfﬂy Teelyedebyala sl § Wernlina~
mentioned termnation sleeve is relatively soft and “flexible. - Thus,
depends on theiskid¢cofding epethieonlvkaidyemenhd obeld ®ESIERiTT I@msEshasn
apprOX|nater an equal thickness in radial direction about -

_that a rigid spreadlng body is inserted between the cores.

t

‘The cable_shaplng mase:pf qu1ck—cur1ng materlal forms a
solid.eody'in the crotch area and its surrounding so that
the .core -end portions are reliably held faet. Infthose.
portions where the finger-like ends of the 'termination
sleeve surrounds the core end portions a sufficient flex1-
b111ty is achleved so ~that the core end portlons may be
'moved_to the ;equ1;ed extent without exertlng thereby gap-

forming forces on the.crotch area.

After the mounting of the described termination-sleeve the
sheeth—adjacent portion thereof is 'sealed- against the
' Cable sheath, e.g. by an adhesive tepe._Tﬁereafter,'ceble
2casting mass.is casted through a finger portion surroun-
~ding. a core. end por;ﬁon ‘with ovefsize. gThereafter; ﬁhe
finger pprtibne areeceqstricted. As aiready mehtioned this
~is caused by removél,df,euitable eupport'devices effecting
the preQexpansion or by heat shrinkiné of the_fesbective
- enclosing a;eas..Upoh the constriction of the individual

sleeve portions the casting mass is forced into all inter-



gt

its circunference. During assenbling it nmay. occur that a sleeve portign in-
the crotch area will be irregularly de- formed. or eccentrlcally di spl aced -
relative to the cable axis. Above - all, in case of a qui ck-curing cable
‘resin mass the correct formation cannot be restoréd after a short time.
+ Consequent |y, the crotch porti.en gossi bly does not provide the necessary\f'
I nsul ating effect, partlcularly the sufficient protection against o S
mechani cal and nD|sture in- fluences. It is to be noted, that simlar '
. problens occur in those cases where tube-like sleeves of - plastic materials
~are .used feticeabl ehsghi swbtwhmaycabmsqxra|fmmmftbedcébba1shepaable
-sheat h. 5. An object of the invention is to provide a device of
resilient ppastiaftteethgatevTingf dras sabes triatmat iThe, aecabhensmyce or
_another cable portion freed fromthe cable sheath of electrical cables.
- According ¥ ssgﬁéenﬁvmﬁe@ﬁﬂt Hef ethg sA6eVEedid ekake fofimmcapHein-
termination_or for a cable splice or another cable portion freed fromthe
cable shea?HMBFSéVeEPPF&§P°HébF§§t(ﬂﬂnﬁh%l?@F%F%Y%%@esh§VFﬁ5rﬁn oversi ze
‘portion relative to the cable prior and during its nounting and constrlcted
‘finger portions and portions _ :

The material used for'the mentioned terminétion sléevé is
relétively soft and flexible. Thus, it depends .on ‘the
skill.of the operator'whether the cable shaping mass has ::gj_
.approxlmately an equal thlckness in radial dlrectlon about
1ts c1rcumference. During assembllng it may occur that a
sleeve portion in the crotch area will be irregularly de-
formed or eccentrically displaced reiétiVe,to tﬁé cable
axi_s.. Above all, 'in case  0£ a quick-cu'fing ‘cable 'resih
mass the correct.formation cannot be restored after a short
_ iime. Consequently, the crotdh portion possibly does not
provide the necesSéry insulating effé¢t, haftibularly the
sufficient protection against mechanical and moisture in- ;J -

fluences.

It is to be noted, that similar problems occur in those
cases where tube-like sleeves of plastic_materials are used
for cable splices or other Cable'portibns freed frdm the

_cable_éheath;



s'e‘al.ingl'y engagi ng core end i a |

, : Cor portions and/or cable sheath end portion '

Fgngugfétsald portions conprising plastics sheet nmaterial angoggzgnzespg:r
intefgtice;ngrggZEan;Eﬁihniﬁrlgr a shap- ing mass which fills out possibly

: the device and fornms an insulation i

ggiag{gffh a¥$a and the splice area, respectively and further ?ﬁEL?SQEQP?n
an éctivyle eﬁtlve reinforcement in the_crotch area, and the splice areag
Qﬁtﬁ ot eﬁfg%clngnfrgifégfd devi ce apCord?ng to the invention is providéd ’
St engt honi ng. MagbsGooRaie. SpHeatt BES; B arPEiderd, debbe I FLOTase: mastte

. Pg‘g’f\éﬁr " Lécj[eisi:,g%éiﬁﬁﬁ%iﬁt%aﬂialt for hecalele terttimatidn, da@bde sﬂaﬁ%loré'fgé(l?%‘lgh in

i aut omat | o CBRIEITGTH TP (R O e o F v, bet vec
the oversize sl eevicqeedingmoatie imendioncihere QBIQr(%g%iédéén'gévgéggﬁ&%i gglt \;l\een |

~upon a constriction, of .a f. af- - i
e.g. of a cabl tbt]-gr?ﬁ”ﬁ‘éﬁ?gdﬁnuw&ﬁ?ﬁicgi”i.ét '@91 fdecov anobhérheabbblperei®dat h and,

uniformy, ‘i . efreednfrsm th,ea|cia91ﬁ),sgeg%gﬁoee]&kgyfcgﬂséa%E?g_hctom jsiRg sl eeve is
the pre- eXpandﬁLe%eﬁﬁiiﬁ  A0biér@nze yporelori walwygrt}sﬁg@tqeaggi fp?rié,\ﬁggﬂ?hgf -

\7\/: 1? ﬁ\(;ﬁt'l rsrﬁ(r:gnzmyl_i%tgei tso_rrr]lofnf:[ing acn%bl:gnsﬁzw@ﬁeta' fh'%_"e?’aﬁdr)tﬁ oﬁslﬁiaﬁd gortbensachi eved
: sealingly engaging core ehd'pdrtions and/or cable sheath end'-
_ portions under pressure,'éﬁid portions comprising plastics'sheet
\s)-' _ material and said déijefinCOfporating within its interior a shap-
ing mass which fills out poséibly interstices present within the
- device and forms an insulation surroﬁnding the crotch area and the
splice area, respectiVe]y.ahd further incorporating a radially
_ effective rejnforcemént in-the crotch area, and the splice area;-
respectively. . . | S
The preferred‘device.abcordihg to the invention is provided
with an enforcement effective in radial direction. The reinforce-
ment or strengthening méy:also have an effect in ¢ircumferential |
direction, however, it is essential to the device that it has a
shape strength in radial direction in its reinforced area. This
shape stabiTity re5u1ts'ih;dh sutomatic centering within. the
, sleeve and in a uniform dis;ance'between-the oversize sleeve
\ : portion and the crotch or splice area, respectively, upon a -
constriction of a tubular end of the sleeve on the cable sheath
and, e.g. of a cab]é_tefﬁﬁhafion. With this it is considered
" that the sleeve is uniformly, i.e. symmetrically pre-expanded
or that the heat shrinkihgsof the pre-expanded oversize portion
symmétrica]]y, respéctivéiy, When the sleeve is constricted
onto the cable sheath. ‘Nd}ma11y,'this can be achieved without

"more ado.



6. The standard of wor kmanship to be met by the operator

sl eeve according to the invention. He is only to obseérve .that upon

assenbly of the sleeve the latter is approximately parallel to -the cabl'e
axis and is maintained in this position when shiftéed on the crotch or
splice area onto the cable sheath.
area of the cable term nation or the cable splice attained after the

on i's not affected by the cofsecutive work, in particul ar by the
the cast mass. Different structural deS|gns can be offered to

real i ze-the_devite, acco 0 Ih L hvention For exa t he, sl eeve can
be plrg- VI dEs \#QWQS g 8'8‘@& nb‘i H‘Siolﬁ’sfcp"éd’pﬁﬁ?ﬁ?éﬂ.?%fegu?%al : _

‘constricti
.castlng of

t hi cken-
" enbodi nent

5 or oV dedupac! d b8 EAChETERE 5 160G [P AREE 1 BBhrdiipsyned by 2

ty of annulaf

~separate f
support el
di rection.

is reduced with a

The uni form di stance fromthe crltlcQj,

LS

e S"%ﬁs'?ﬁ%@nd@@ 2 tﬁgtﬁ'*vsﬁﬁ e 1d 8, B0 B bt el ement

orn1p|ece ece  nmay consi st

e;;@a& $eiMiihC @Eﬁb‘?é aavgeaqkdome mla‘i?ﬁ‘ﬂaﬁﬂe%h% Qﬁﬂe‘boéﬁlﬁﬁ'

ternative y, a Ssingle | eeve or tu

of the sl eemeifm/ﬁn i seppe0from the -critieal area of-the cabte termination

or the cable- sp]1ce attained after the constr1ct1on is not affected

by the .consecutive work, in particular by the casting of the

cast mass.

Different structural designs can be offered to realize the device

_according to the invention. For example, the s]eeve can be bro-'

v1ded with a relnforcement in the desired manner by a 1oca1 th1cken-
ing of the sleeve, an 1ntegral annular rib or the like. . In an
embod1ment-of the invention a separate-annular or tube—]1ke

support é1ement,is provided. in this embodimént; thé reinforce~
ment is defiﬁéd by-a'éeparaté form piece. Thjs form piece may
Eonsist of a p]uraiiiy of annular support elements which afé '

arrdnged one behind the other in axial direction. Alternatively,

- .a single sleeve or tube-1ike support element can be applied. The

sleeve or tube-like support'e]ement can-be combined with the
sleeve in a composite sfructUre, such as by embedding in the

material of the sleeve which approQI----------------——----------;-

such as by enbedding in the materi al

| '’ke ‘'Support . @1 ement can

- be appl i ed. shiFees | @eYRe Qrotadr! §1K8 ceUMRAr éntdl EHERAbTERhBSLICOMH1ed Wi th
the sleeve in a conposite structure,



-7- priately has a slightly larger thickness in this respec- tive area. In
a npdification the sleeve .or tube-like support elenent can be |ocated at
the interior or tHe exterior. of the.sleeve, the positioning at the interior
being preferred. If the support element is located at the exterior
a ggnnection between the sleeve ang the support elenment, e.g. through an
adhe¥iwve, is required so that the external support elenment can effect the
necessary stiffening.. It is known fromthe US patent 4 029 895 to enploy a
rigid tube for cable splices, the tube being provided with a plurality of
sl ots at the P&\Q%tfeheyr_ apds aRd e g prlapkedero tha Ridd Dvetniberelipeee
after the cable connéction has been established. An elastoneric sleeve is
posi tioned onthRe Hirgisd tube, the ends of the sleeve being rolled up in _
order to leave the sloted ends free or assenbling pur-. poses. After sliding
the tube over the splice the ends of the sleeve are unrolled so that they
extend beyond. the tube ends in sealing engagenent with the cable sheath.
Wth this knoim armsdiehtatibent the fsdreeven amrtiobe-1oket beppbetyve lemend i n
t he i.nvention the mechanical stability is substantially secured by the
cabl e shapi ngcemssbandadated at the  interior or the exterior of the
| | ‘sleeve, the positiohihQAat the interior being preferred.
If the support _elementg'is' located_ at ithe' exterior a
g,- connection between 'theJ $1eeve and the suppqrt "element,
~e.g. through an adhesi&é,_is required so that the external

support element can effect the necessary stiffening. .

It is known from;the'USTPStent 4 029 895 to employ a rigid
fube for cable spliceg; the tubé béing provided with a
piurality of'slots"ap_;ﬁe ends thereof énd being adapﬁéd
to be slided dvér.tﬁe splice éftef the céﬁie connection
has been established.:An elastomeric sleeve is positionéd
on the rigid tube;_the.ends of thelsleeve being rolled up
in order to leévg_the_sloted ends_free or assembling bur-
poses,.After'slidingitﬁe tube over the shlice the ends of
thé sleeve arenunrdlledﬂso_that they=extend.beyond the
tube ends. in sealingﬁ}gngagement. with the cablef sheath.
With this known embcdiment'the'tube_forms a cérrier fér
the sleeve while in'thﬁ'inventiqn tﬁe-méchanical stability

. 'is substantially secured by the cable shaping mass and the



8. sleeve essentially serves as container or casing for the cable shaping
mass. The support el enment can consist of different materials. It is

~particularly advantageous accordi ng t.o an enbodi ment of the ’invention, if

the support elenment is a plastic sleeve which for exanpl e can bé made of

‘pol ypropylene. A relatively small thickness of such an enforcing-sleevé&yg

sufficient to provide the desired strength inprovenent. Such reinforcing.
sl eeve as far as possible:should be inserted in the sleeve w thout N
consi derabl e manufactur- ing expense. T@® this end it is appropriate that:
the oversize portion of the sleeve has an inner dianmeter in its entrance .
area whi ch isbeamepessdntaia Blyy sernesl as conbeinewt 6 cdi hreirer e ¢dder ei nforcing »
sleeve.. A small friction between.the reinforcing sleeve and the sleeve is"

appropri at eshapimgshdsson the reinforcing tube or sleeve within the outer:

sl eeve prior to the constriction of the sleeve onto the cable sheath end.
As an alternatiJvée suppohb#lenenti nRatsioas istepfi did fpmanti nateyfiathe Eteeve can

“be expanded: such that the supporting or reinforc- ing tube can be easily . -

i nserted ini® RAf&icylasly advantageas dccordiagste apcenbodimenihef ytheeat shrunken
oo e shigriibd, 31 Bhd Yubhoriethleht s A LERY S 1200 SRTOP pophange Tt
posi tion dufP¥ , pp P or
o ekamp]e can be made of po1ypr6py1enel A ré]dtive]y sma]T_tHi;kness
of such an enfbrtiﬁg s1eeve.is éuffiéient-to pfo?ide the désiréd
strength improvement.. Such réinforcing_s]ééve as far as'pOSSible' '
should be inserted in the sleeve without COﬁsjderab1e manufactur-
ing expense. To this end it is appropriate that'the.oversiie
portion of the sleeve has aniinner diameter in iis entrance area
| thch is éﬁproximéte]y equa] to the oufer diaﬁeter of the |
reinforcing sleeve. A small friction between the reinforcing
sleeve'and the sleeve is apprbpriéte to position the reinforcing:
tube or sleeve withjn'the outer sleeve prior to the constriction
~ of the sleeve onto the cable sheath end.
As an'alterngtiveg'the heat shrinkable oversizé portidn of Q;)
the sleeve can'bé expanded such that the supporting or reinforc-
ing fube can be easily inserted into the sleeve. Thereafter,
the sleeve.iS-slightiy heat shrunken so that'the.fube is axially
fixed within the s]eéQe and cannot change fts position during

the transport or its handling.



t he transport'or i'ts handling. 9.-Thé rei nforcing tube predeternines'the
i nner ‘dianeter of-the sleeve., _Therefore, oversize sleeve portions having
pre- deternined di nensions can be used (within linmtations) for sleeves of
different diarmeters.” In case of a larger dianmeter reinforcenent sleeve,
the sl eeve nust be expanded nore to allow a tube of greater dianeter to be
insérted. It i's clear fromthe above explanations that the reinforce- ment
above all provides a certain pressure strength radially inwards. By
forming a corrugation to the tube-like reinforcement in peripheral
direction thi's pressure strength could;begincreased with a -m ni mum of
_expense ‘as ‘to the-material; preferably, a snmooth cylindrical reinforcenent
i s provided which nost easily guarantees that no undesired inclusions. -
bet ween the rei nf orfbeneainferni nghkubel peadeterminge theeinieded tamgtenof |
rei nforcenent and the casting mass on'the other side affects the insulation
whi ch ot her wi sEMpSISPYRy hBgreferes oMersizg sieevenontions BavingeP@-ceve
according to the inventiQn. Cable termnations,. cable splices or the |ike
Whi oh are provARLAMIAES Mensions <20 PRASHS Had Ly a2t etIar et SIFEYES ho
pricor art ‘are desiigulmng e b{P" 2 sk 521 18 PIAREE $&1nforcement
-  sleeve, the sleeve must be. expanded more to allow a tube of -
greater diameter to be inserted.
N _ It is clear from'the'abpye explanations-that the réinforce—
ment above all pfoVides a_éertain pressure strength radially
jnwards. By forming a cOrrqgation-to the tube-1ike reinforcement
' in peripheraf direction this pressure strehgth could be increased
.with a minimum of expense as-io the material; preférab]y,'a smooth
cylindrical reinforcement i#fprovided which most easily guarantees
that no undesired inclusions between the reinforcement and the
sleeve on the one side andifhe reinforcement and the casting mass
on the other side affects_the insulation which otherwise pdssib]y
may occur durihg the mount{ng,of the sleeVe'according to the
invention. | _
~Cable terminations,_cable splices or the like which are
provided with a device aSJQesgfibed aboye if coﬁpared with the

prior art are distinguished'by improved insulation properties,



10. properties, an increaSed noi sture protection, an increased shape o
stability and inproved strength in the critical. insulation area. These
‘advant ages are achieved without a need for a particular skill with respect
“to the assenbling operation. The tinme expense for’the assenbly nost' easily
is less than with conventional structures. The manufacturing of the. sleeve.
according to the invention requires. onlty. an i nsignificant |arger expense-as_
conventional sleeves. |n case the sleeve substantially serves as container ™ -
‘to receive the at first |iquid cable shaping mass, its wall thickness can '
be reduced PROREIHHES i 3BnincyepsrsWmOtItaee cRrotackiogeran dnerppsederh@peal . The
invention is explained hereinafter in pnore detail along an enbodinent - = *
i | ust r at ed SE#Pdri Ainiafgs ImPrexed styendfihn gt Hheccridier) iashiptiamarea- '
illustratiogs. Fig. 1 shows an end view of the dewxice according to.the - ..
nvent on | ARERS BRATBASET Skpy S0 Eved EFRELA aed Tor” BHERiL TGS WICEKEH ¢ hr ough
_ '_[he d_ey| ce el%horrgw&:tt % Fﬂh%’ a'éseﬂllb?ﬂ% lob&eat%i)r%.'-._The_ time expense for -
' o - the assembly most easily is less than with'conventional Strhctdrés.
.. The manufacturing of the sleeve according to the invention
requikes only an inéignificant larger eipense'as conventional
sleeves. In case the sleeve substantia11y serves'as'container to ~g—)
recéive the at first liqu{d 6abTe-shaang mass, its wall thickness
can be reducéd'fn coﬁparisoh to known sleeves in order to save

- material.

The invention is explained hereinafter in more detail along
an embodiment iTTustrated in drawings. These drawings are

merely diagrammatic illustrations.

:_Figf-l shows an end view of the device according to the

invention in direction of arrow 1 in Fig. 2.

F{g.'Z'shows a section through the:device according tb

Fig. 1 along line 2-2.



Fig. 3 shows a perspective view, partially in section, of the assenbling of
_the device accord1ng to Figs. 1 and -2 in connection Mﬁth a cabl e
ternmination. Fig.'4 shows a perspective view of the device after having
been finally nounted. In the Figures 1 and 2 a glove-like nulti-fingered
tegm nati on sl eeve 10 of permanently resilient, flexible material is shown
whi &Y has .core fingers 11, 12, 13 at ‘one end and a cylindrical or

slreeve-1i ke cable finger 14 at the other end. Mre specifically, Figures 1
and 2 show an oversi ze sl eeve portion of g cable termnation which is made
by suitabl e expansion with oversize. The used material is heat-shrinkable.
Aisl eeve 15 of plastic material, e.g. polypropylene, is slid into the

cylindrical fingerFig4 @fsheWeevpeﬂﬁ)ectﬁleeei/@ 15ad‘tas]l%prihos<edﬁbﬂ wfa wal |

t hi ckness equal to that of the sleeve 10 and is slightly pressed therein in
order to keepthe assemblingi cf itba. detd caracabtdingate Fags slleand: 21%n can be hel d
in |ts position approxi- mately adjacent the inner ends

Of --tennnn- - - connection with-a cable termination- the core fingers 11 to. 13 by

gluing or welding. Finally, the sleeve 15 can also be fixed by a
pre- shrlnklng of .the termnation sleeve 10. The sleeve 15, however ,

~has a- Fig. 4 shows a perspective view of the device after having

been finally mounted.

| In_the'Figures.l and12g§ g16ve—1jke mu]ti-fiﬁgered termination
sleeve 10 of permanentiy re;iiieht;-f]exib]e.material is shown
which has cofe'fingers 11,.12;'13 at one end and a cylindrica]
or sleeve-like cab}e.fingéffl4 at the_other end. More specifically,
Figures 1 énd 2 show an bvg}sjié'sleeVé_portion of a cable
termination which is made bstUftab]e expansion'wfth-oversize.

The used material is heat-shrinkable.

A sleeve is of p]asfj@nmaierial, e.g. polypropylene, is 
: s1id .1nto_the cy]indricai-finger 14 of sleeve 15. Sleeve 15
 has approximately a wall thiékness equa] to that of.the sleeve 10
and 1s slightly pressed there1n in order to keep it under fr1ct1on
- As an alternative, s]eeve 15 can be held in its position approxl-

mately adjacent the inner ends of-----é-—f---e-—----4--~--------4



smaller length than the cable finger

e

Cpar- ticularly about 7 to 18 kV. . The cable 20 has a cabl e sheath 21
‘which terninates in a cable sheath end portion 22. The cabl.e sheath 21

- (not shown), a netallic spiral g ?DL (not shown) and a plastic outer

sl eeve 23.

In a cable end portion

core end portlons 24, 25, 26 having paper insu- lations extend froma

crotch area 27 in mhlch an essen- tially wedge-shaped spreadi ng body 29 is
i nserted beheeespibe faoiRT AN agof A6 &Y

end portion 22 whereby in the crotch area 27, e exposed core end

" "portions

" cabl e sheath end portion. The core end portions 24, 25, 26 are provided

W th an addiermiinatalon calealeevH) 30,The&l sleke
- 13 - strated, these consist of hoses of pernenently reS|I|ent flexible

pI astic nasewmildler Trength cthbretbe tabieafdogeactl4 to leave a portlon

16 of the cable flnger 14 not covered by the sleeve 15.

Fig. 3 shows a8 cable termination fer-a. paper;insulated'

'electrlcal three-core cable 10 for medlum voltage par-_.”“

ticularly abowt 7 to 18 kV. The eable 20 has a cable

‘sheath 21 which termlnates in a cable sheath end portion -

22. The cable sheath 21 comprises an 0il paper layer (not

shown), a semi-conductive paper layer (not shown), a

metallic spiral amor (not shown) and a elastic outer sleeve

23. In a cable end portion'freed from the cable'sheath.21

exposed core end portions 24, 25,_26 having paper insu-

lations extend from a crotch'area 27 "in which an essen-

tielly,wedge-sheped epreading body 29 is inserted;between

the coree and as far eslinto the area of the cable sheath"

end portion 22 Whefeby in the crotch area 27, the exposed

core end portions are fixed in the space between the

spreading body 29 and the cable sheath end portion. The
tore end_portioes 24, 25, 26lare provided with an addi-

tional core sleeve 30, 31, 32. In the embodiment illu-

14 to Ieave a portion 16 of the cabl e
finger 14 not covered by the sleeve 15. Fig. 3, shows a cable term nation,
for a paper-insulated electrical. t hree-core cable 10 for nEdlun1voItage

eed fron1the cabl e sheath 21 exposed

115 ;t hhoaelvedi,nehtsi |4 u-

g
conpri ses an oil paper layer (not shown), a sem-conductive paper | ayer

)

X

|§'I|91ﬁ Cof' GR1efirdle AR RIpheath -
ghe dleede 16 iche ﬂmebebe&menbythep&wmmwyoﬁ%md t he
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under pressure and al so may have stress-controlling pro- perties, if
desjred.” In the enhodinment illustrated, the. core sleeves 30, 31, 32 extend
as far as to the area of the spreading body. They are sitting with their
cabl e-adj a- cent ends at a projecting shoul der of the spreading body 29.
Wth this kind of construction, the i@rgading body 29 preferably is
intrhﬂuceq after the core sleeves have been applied, wth the core sleeves
bei ng . positioned so that the spreading body will snap with its shoul der
under the cable adjacent ends of the core sleeves. Pri-or to nounting the
core sleeves preferably are provided with oversize.to allow an easy
siifting (not illustrated in the Figures). The core sl eeves can be
pre-expanded -yt iR €RbsE URRA1 sliti THE URY§66SoeNakirmBdeatnddirdisilient,
constriction and a pressure contact against the core end portions after
renoval of thef1sxild gl sievt cRste ALBRL NThievebye theeveke folr@eeoiact

consi st of heat-shrinkable plastic material. In this case the core sleeves
30, .31, 32 aramdwd npedsbyrsumrid/ alsbeatayafhave hatregsbeentasidadibigephrio-
their predeterm ned position. - -14-- The cable sheath 21 is pre-treated in

its end porti grex32ies,  if desired. In‘ the embodiment illustrated, -the
| ':core-sleeves 30,-31, 32 extend as far as to the'area.of
the spreading body. The§ are'sitting with their bable-adjaF
'\J. o cent ends.at a projgcting shoulder of the'Spreadihg'bady
| 29. With this kind:df cbnétruction, the spreading body 29
preferably is introduced-after the core sleeves haVe been
épplied, with'the-ﬁdré'sleeves beiﬁg poSifionediso that
the spreading body Wi;l snap.with its shoulder under the.
cablé adjécent-ends-of;the core sleeves. Prior fo mounting
" the core sleeves préfgrébly are provided wiﬁh dversize to
allow an easy shifting_[nbt illuétrated in thé Figures}). .
The cbre sleeves'cén'befpre-expanded by mechanical suppor?
ting devices enabling»a{rédial constriction and a pressure
COﬁtact against the pore.ehd.portions after removal of the
 supporting devices. Alpernatively, the core sleeves may
consist of heat-shrinkable ﬁlastic material. Iﬁ this_éase.'
the édre-sleeves 30;f61, 32 are shrinked by sdpply of
héat éfter having be¢njaséembled to their predetermined

position.



in accordance wth the 'structure - of the cable. In the area freed
. fromthe netallic reinforcement a l.ayer 40 of high .voltage  insulating
tape is attached over the pro- jecting insulating paper (oil ‘paper).
In the enbodi ment illustrated, a further reinforcement of this “end portion
‘is provided by a w apper 41 of none-extensible cord. Such a -design of a ot
cable termnation'is prior art and dis- closed in the already nentioned -7 -
DE-OS 35 36 250. A sleeve 10 accofging to the Figures 1 and 2 is pushed ¥
onto the thus prepared arrangenent. The cabl e-adjacent end of the sleeve 10
overl aps the outer sleeve 23 of the cable sheath 21 a certain anount as .
iillustrated in Fig. 3. By supply of "heat, the portion 16 is heat-shrinked s

onto the staeve AP angheatn Rar tiopre-£+688elr am SlieevenP3potiibhersl eeve -
10 is coaxially placed onto the cabl-e end portion the centered position is .

mai nt ai nedipf t@ecbheahest wihth nidhy etrperuiren 3f adisedabyet herrwenheri ng
effect of the reinforcing sleeve 15 extending as far as in the end portion -
22 beyond bheacrftedd drem -tivkeametasllhd hoeinfanoemerntatasllager 40 bis
.. approximately the sane distance fromthe crotch area about its . '
circunfer ehigh atohgaghe inanilalt:_ie»g ehbpef B%eetdached ovet5S-the pro-
jecting_insulating paper (oii'paper).'In the embodiment -
illostrated, a further reinforcement of this end portion

is provided by a wrapper 41 of none-extensible cord.  . ) ;J

Such a design of a cable terminatipn is prior art and dis-.

1 closed in the aiready-mentioned DE-0S 35 36 250. A sleeve
'10'accofding to the Figures 1 aﬁd 2 is pushed onto the tﬁus 
prepared arrangement. The cableFadjacént-End.ofIthe sleeve |
'10 over1aps thE'outer_sleeve'23 of the cable sheath 21 a
cegtain amount'és illustrated in Fig._3.18y-supp1y_of heat,
the portion 16 is heat-shrinked onto the sleeve 23 and
onto po;tion 22 freed from sleeve 23. If the sleevé iO;is :QQ
coaxially pléced'onto the cable end portion the centered

,positioh_is maintained after the heat shrinking of_portion
16 caused by the centéring effect of the:reinforcing sleeve
15 extending as far as in the end portion 22 beyond the |
crdtch area;' Sleeve 15- thus serves .that. sleeve 10 hés'

app:oximately the same distance from the crotch area about

its circumference along the axial extent of sleeve 15.

Y
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Sl eeve 15 in conjunction with sleeve 10 defines a nold for the casting
mass symmetrically  arranged with respect to the cable; the casting mass as
'shown at 42 can be casted into the sleeve 10 froma bag 23 including a
spout 44 through the core fingers 45. The constriction of portions 16 of
sl®eve 10 prior to the filling-in of the casting mass besides the nentioned
cei™tering-effect has the further advantage that prelimnary sealing
measures, e.g. by neans.of an adhesi 1& tape or the |like can be omitted.

After the filling-in of-the casting mass the core fingers 11, 12, 13 also
are heat -shrinked whereby they contact the core sleeves 30, 31, 32 under
psessure. By this the casting mass is pressed in all interstices. After the

curing has tak®heepeadd, inafopjsngsien- wisd sleanetihdefvnevia cemlie for
shaping mass is fornmed, and the permanently resin material * of sleeve 10
engages firnl ytR®d GaRYIRE eMPSEortYYIRERI G2 hE ARTANGSSht BiFhorespect to
I nsul ating bod .'Sinﬁﬁph a 'alreadx-fnéntioned, t he shgeve IS -
coaxi al |y arrany®d¢&® ‘e | 2 2hHNPoPEESN AShS ML #br fied Ciefs e casfeed
lating structure ha% a'uniforn1t_'c¥hess about i£§'cir'u €rence :

> into the sleeve rom a bag including a spout 44

' through the éore:fingeré;45.

The constriction of pottibns 16 of sleeve 10 prior to the
fiilingQin of the céﬁ#iﬁg méss bgsides the mentioned C?“'
tering effect has thelfurther advantage that preliminary
"sealing meaéures,'e;gtfﬁy.means of an adhesive.tape,or the

like can be omitted.

After the filling-in qf.the pasting mas# the.core-fingers
11, 12, 13,éléb'are héaﬁ;shrinked whereby they ;ohtact the
core'sleeves,éo, 31;_32Lynﬂer pressure._By.this the_casting
mass 1is pressed in a;i intérstiées. After'the curing hés
taken place, an ihclﬁsibn-free_ihsulating body of cable
shaping mass is formed,;and the permanently resin material
df. sleeve 10 engages';fifmly ‘and intiﬁately coﬁtiguoqsly-

the outer contour of the insulating body.

Since, as alreédy mentioned,_'the sleeve is coaxially

arranged on the cable end portion the thus formed insu-.



inthe crotch area. This area, therefore, is particularly effectively

. insul ated and secured agai nst the penetration of noisture and agai nst .

- nmechani cal influences. In the enbodinment illustrated a cylindrical sleeve -

is used. It is understood that also a slightly conical sl'eeve can be. _

~applied. In the enbodinent illustrated a sleeve of heat-shrinkable natertfgd
Is enployed. As an alternative also-a permanently resilient material can™:

- be used which is expanded to an oversimg by neans of a mechani cal : o

- supporting device; the expanded portion can be easily nounted on the

exposed core end portions and the cable sheath-end portion as descri bed _

above. SuchatSoppstmuctuyredbas cegnifcermktivhoknessd abowic [ bs exd recumfeirenceent i oned *

publication DE-0S 35 36 250. Normally, such supporting devices are provided

only in thobk therenodal ayeas hdhds caned, Itherpfene.cks Aot sayanty sl eeve 15. - .

Prior to the filling=in qQf the casting mass as described in connection wth

Fig. 3 fir s?jffteﬁ&“éedgpw%“i]ﬁﬁe%é\') ceecuped 3gainNdnthe Peretnadion ofo i s renpved

wher eb ti.on 16 - | | ngl h heath ove 21 apd th d
Por 11 on 52 MHEHEE APchgF i ABFIpTEEL g uencedy - 1Ay ApEPRod R ey i o for
cable term paLIeR Q4 [ Uy 13nAaF SReVEGLClsed. 1t is understood that .

also a slightly conical sleeve can be applied.

In the embbdiménﬁ illustrated a s1ee9e of heaf;shrfnkab]e - \~J
material is employed. As an alternative also a perménéhtiy- |
resilienf material can be used_which is expahded.tq'an oversize
by méans of a mech;nicai suppokting deviée; thé exﬁaﬁdéd porfion
can be easily mounted on,fhe exposed core_ehd pbrtions and_tﬁe
cable sheath end portion as described above. Such supporting
devices are known and disclosed in the mentidnéd pﬁb]ication'

DE-0S 35 36 250. Normally, such supporting devicéshare provided
only in thosé_portionSIOf the sleeve 10.which.extend'beybnd
sleeve 15. Priof'to the filling-in of the casting méss as .  §;J
described in cOnhectiqn with Fig. 3 first the supporfing device
- for portioﬁ 16 of sleeve 10 is removed whereby bortibn 16 cah:
sealingly engage the sheath s]eeveléi and the end ﬁortion 22,

respectively, under pressure.

<}



~another cable portion freed fromthe cable sheath of electrical_cablés,
conprising a sleeve having an oversize portion relativ bl e prior
and during its nmounting and constricted finger 5 porti BB and ortions

seal i ngly engaging core end portions and/or cable sheat Iﬂnlﬂﬂmﬁer
‘pressure, said portions conprising plastlcs 'sheet materi _

_|n667porat|ng within its interior a shaping nass which fI||S out p055|bly
i'nterstices present within the device andlforns .an insul ation surrounding
10 - the crotch area and the splice area, respectively and further
ijncorporating a radially effective rei nftbAMSrent in the crotch area, and

*h | | B ) C 1. wh
The plastice sHectk ARYEH JFr thoseha §ea$vniq£§qna§ﬁ?hd<3%q%?w§hE"awr %35
The d d
further §FeiiZ%F'P#Jbegfofgﬁ‘ﬁbe(’*f?wav\‘s‘r&sﬁofﬁ < Ral R brREREL °
di t (] l; t th
according 10 Olghias MIgSLig heshahl ARG 4 BibrRhemsiie|oh bardleg 2t Lhe

i nner wall of t ce acc I ng 't to 4

wherei n the SURROEe cZhle pf6r 8hEERRind 98 MRS afy %wgtm@ted Aidgice

according to aimb5 wherein the plastic sleeve I's o ypropyl en
devi ce accogdi @Grifbn@na/ndobﬁﬁﬁ@nﬁgsé‘ah%gmy\/\@@da%hﬁg tdb@er@idnﬁ@r‘t%ns wayor S

electrlcally conductive or stress-controlling.
cable sheath end portions under pressure, . sa1d port1ons compr1s1ng
p]ast1cs sheet material and sa1d dev1ce 1ncorporat1ng w1th1n .
its 1nter1or a shaping mass wh1ch f1lls out poss1b1y 1nterst1cés
. present within the dev1ce and forms an 1nsu1at1on surround1ng
10  the crotch area and the sp11;e area, respect1ve1y and further
incorporating a rédia11y.efféctive reinforcement in the crotch
area, and the splice aréa;mfespectively, . |
2. A device according to Claim 1 wherein the plastics sheet
material. consists of heat-shrinkable material. )
15 3. The devfce according toxciaim 2 wherein the reinforcement
comprises a further sleéQe-like or tube-1ike supporting e]ement;
\ 4. The device accordiﬁg to C]aim'3'whé}ein the said sﬁpporting
| | element is - located at ﬁhe ipher wall of the sleeve.
5. A device according tbiény of C]afmS'Z to:4 wherein the support-
ZO'IIing e]ement is a pTastic sieeve
6. A device according to C]a1m 5 wherein the plastic s]eeve is of
'po]yproperne |
7. A device according td:ahy preceding claim ﬁherein the reinforce-

‘ment. is electrically condUgtiVe or stress-controlling.



18. 8.. A device according to Claim3 or any C]afnmappendaht'thereto
~wherein the outer dianmeter of the supporting elenent approxi mately -
corresponds to the inner dianmeter of the sleeve. 9. A device according to

-~ Caim3 or any claimappendant thereto 5 where "\ el enent
“has a snaller dianeter than the internal di arrete”“ll mmwmumﬂ portlon
and is arranged. for fixing in the sleeve by heat-&hrfnkind of the oversize™
portion. .10. A devi-ce for a cable termination, splice or any other cable
portion substantially as described herei8 with reference to the 10 '

acconpanylng dramnngs
8. A dev1ce accord1ng to Claim 3 or any c¢laim appendant thereto

whereln the outer d1ameter of -the support1ng element approx1mate1y
corresponds to the inner diameter of the s]eeve |
9. A device according;to_C1aim 3 or any claim appendaht theféto
"5 ~_whe-v‘ein the supporting elemént has a'sma11er diameter.than the
| intérna] diameter of fhe oversize portion and is afranged for
_ffxing:in thé sleeve by heat-shrinking.of thé oversize portiqn.-
10. A device fbr a cable terhfhation; splice or .any other céb]e
-portion substantiaf]y as described herefn with reference to the

10 accompanying drawings.
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