CABLE TERM NATI ON FCR PAPER | NSULATED THREE CORE MEDI UM VOLTAGE CABLES
The invention relates to a cable termnation for nmulti-core electrig I,, R
caples. Ip cable term nations, the free cele ends nust be SUffIClﬁht Cyvuit
flexibhec1n order that the desired electrical 5 connections can be nade
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occur during assenbly are & : -y . hE
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termination in a mechanically stable casing or box which is
. filled with an encapsulating resin. That technique can be
15 ﬁnduly expensive and; the cable termination made accordingly

may require more space than desired.

According to another solution in accordance with
the internal state of the art of the applicant, the crotch
area is arranged in a multi-shell light plastic casing which

200 "has guides for the core end portions and thereby determines
the spreading. The plastic casing is filled with an "
- encapsulating resin which hardens to provide the desired
\_/ mechanical strength to the cable termination. With that
solution, a variety of plastic shells must be kept available
25 for different cable sizes. Moreover, the hardened resin |
forms hard bendihg edges for the core end portions extending
therefrom, whereby the core insulation may become damaged
there. _
R Furthermore, there are cable terminations known
30 from the internal state of the art of the applicant where a
- termination sleeve of flexible sheet material is provided
instead of the rigid casing. Thereby, the required space can
.. be greatly reduced, and the preparation of the cable
termination at the site of application is simplified. The
35 present invention proceeds from such a cable termination.



termnation at the site of applicationis sinplified. The 35 present

I nvention proceeds fromsuch a cable term nation. -2- In .a cable |
termnation of the kind stated, in accordance with the internal state |
of the art of the 5 applicant, the flexible ternmination sleeve is filthat— =
with a slowy hardening encapsul ating resiqy-after the sl eeve has been
arranged at the term nation. The resin hardens so slowy that sufficient
time is available to connect the free core ends and to set the desired
spreading in 10 tHE8 cdotepbdecaterminatione ednnéde nkisd t BEatede erds,
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be imedi ately put into operation after its manufacture and urres
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15 personnel -and until hardening, movement of the core end

portlons.may'stili-occur which alter: the spreading.
The present invention provideS'a:cable termination
‘which is particularly suited for  paper-insulated
electrical medium voltage cables, which can be
20 conveniently made without problems at the site of
installation, which can be immediately put into operation
~after its manufacture and which requires a minimum of
space. -
According to the present 1nventlon there is provided
25 a cable termination for electrical cables having a
plurality of cores and a':.cable sheath, the termination
.comprising a crotch area in the area of. the cable sheath \_/
end from which extend exposed core end portions, a multi- .
. fingered termination sleeve, the termination sleeve
30 having a finger for each cable core to seal aroﬁnd each
core end portion and the cable sheath, and enclosing an
encapsulating resin which forms a solid insulating body
surrounding the crotch area, the cable termination
 additionally cdmprising”in the crotch area an essentially
35 rigid spreading body'whiéh determines the spreading of
- each core. end portion and is interposed between the
cores, wherein the areas where the termination sleeve
seals around the core end portions, the termination
sleeve and any encapsulating resin present between the -



erfcapsul ati ng resin-which forns a solid insulating body surrounding the

. crotch area, the cable term nation additionally conprising in the crotch
arga an essentlally 35 rigid spreading body which determ nes the spreading
of each.Core. 'end portion and is interposed between the cores, wherein the
areas where the term nation sleeve seals around the core end portions,-the
term natiaon sl eeve and any encapsul ating rgshy present between the - 2a
- 5 termnation sleeve and the core portions area sufficiently flexible to
be capable of yielding to novenents of the free ends of the core end
portions during assenbly and use, the termnation sleeve consisting
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of the cable termination. By movements of the core ends,

as they occur during assembly or in operation, no gap-

forming forces can be transmitted to the crotch area

because the finger-shaped ends of the termination sleeve

20 enclose the core end portions flexibly and do not cause a

stiffening of the core end portions. However, in the

crotch area and its surrounding, the cable encapsulating

resin forms a solid body in which the core end portions

" are reliably held securely on the spreading body. A

- 25 rapidly hardening cable encapsulating resin can be used.

The core ends are connected after the hardening, and then

-/ . the cable termination is immediately capable of use.
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The invention wll be described in nore detail by way of exanples in A

connection with the drawmngs in which Figure 1 is an elevation view, ;
partially in section, of an enbodinent_g[ a cable termination according to .
the invention. 5 Figure 2 is a perspeCtive view, on a |larger scale tan °
Figure 1, of a spreading body for a cable ternmi nation according to t.he °

invention. Figure 3 488 ﬁk%nvk‘ﬂ’lc%rﬁé@@@%@g 59 Rodd Gebail by
illustrating wapped core sleeves. Figure 4 1s an elevation view, partially
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i [l ustrat@iggudd) B Prdn & 1evEvi6RT veeNONEareih0 1kl dur 8ekt ildhg BAKigg Of -
core sleevqariron1res Ilentli eégandedts eeves |B.a cablg termnation in
accor dan&PRAGHS e 9h\2ntaBhe tRFEAPAtEONsagRorALng: L ithe dovERIA ng

t o FBgur Filgusshai iy & perspettyveonmpée,ednla lazhke isealienathann Aigainedi ng
an expanded term | ORn: Lch_is SiLi AR rinl lesto formthe
t er m nat idle(;’n % ea{;v@%%gﬁg?gegyg@%g %, é%{érf?'s Fﬁﬁﬂék'%é%r%f'egg%%&%[l@gpatr% s’in
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illustrated, the cable heatg 3_conprises_an oil .paper. | a erﬁé, a
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spreasli NGANY ek nd 056t t Bflcluding an expanded termination sleeve
which is resiliently shrinkable to form the termination
sleeve. ' '
In Figures 2 to 6, parts which correspond to -
-parts in Figure i have the same last two digits as in Figure

20 1 but with a prefixed number designating the Figure number.
Figure 1 illustrateS'a cable termination for a
paper-insulated electrical three core medium voltage cable 1,
particulafly about 7 to 18 kV. The cable 1 has a cable

. sheath 3 which ends in a cable sheath end portion 5. 1In the

25 embodiment illustrated, the cable sheath 3 comprises an oil
paper layer 7, a semi-conductive paper layer 9, a metallic \_/
corrugated tube armor 11, and a plastic outer sleeve 13. The
cable 1 includes three cores with paper insulation. 1In a |
cable end portion which is freed from the cable sheath 3,

30 exposed core end portions 15, 17, 19, having paper
insulations 21, 23, 25, extend from a crotch area 27 in which
an essentially wedge-shaped spreading body 29 is inserted
between the cores and into the area of the cable sheath end

. portion 5 whereby in the crotch area 27, the exposed core end

35 portions are fixed in the space between the spreading body 29
and the cable sheath end portion 5. Since the illustrated
embodiment has upper-insulated cores, the core end portions



betvieen the cores and into the area of ‘the cable sheath end portion 5

whereQy in the crotch area 27, the exposed core end 35 portions are fixed
i the space bet ween t he spreadlng body 29,and the cable sheath end portion
5. Singe the illustrated enmbodi ment has upper-lnsulated cores, the core end
portions . each are provided with an additional core sleeve 31 33, 35. In
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| area 4918 herfllaiswrmated hingdeda hleditpovi sierve BA the illustrated

- . embodiment, the core sleeves 31, 33 and 35 are each made from
resiliently expanded core sleeves (not illustrated in Figure
1) by resiliently shrinking the sleeves, the expanded core
-sleeves having an oversize and thus being easily shiftable
20 onto the cores. '
The exterior seal is provided by a glove-like
multi-fingered termination sleeve 39 of permanently
resilient, flexible material. The termination sleeve 39 has
core fingers 41, 43, 45 fitting under mechanical tension on
25 the core sleeves 31, 33, 35, a cable finger 47 fitting under
\ - mechanical tension on the outer sleeve 13 of the cable sheath
3 and a bead area 49 therebetween. The termination sleeve 39
is also found as an expanded sleeve which has an oversize
‘each in. the portions thereof which are provided to form the
30 .fingers 41, 43, 45, 47 and which had been shrunk after having
‘been shifted onto the cable end.. In the bead area 49, the
expanded sleeve is only a little oversized. 1In the
illusttated embodiment, the expaﬁded-sleeves (which are not
illustrated in Figure 1) are each held oversized in a
35 ~pre-expanded condition by mechanical supporting devices which
may be removed selectively to form the sleeves. Preferably,
the supporting devices each consist of a removable supporting
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body 29 is essentially rigid and consists for instance of
hard polyethylene. By means of the spreading body 29 and the
relatively rigid encapsulatlng resin, a mechan1cally strong
bonded structure is obtained. _

The cable sheath 3 is pre-treated in its end.
portion 5 in accordance with the structure of the cable.  In -
the embodiment illustrated, the outer cable sleeve 13 and the
metallic armor 11 are removed approximately as far as to the
line 51, and the projecting insulating paper (oil paper) is
wrapped with a layer 55 of high tension insulating tape. Any

insulating paper which thereafter is still excessive has been

torn away. o _
In the embodiment illustrated, the fixation of
the cores in the crotch area 27 is further improved in that
the cable sheath end portion 5 is secured against expansion
by a reinforcement.  In the embodiment illustrated, such
reinforcement is formed by a wrapper 57 of a non-extensible
cord. Also the layer 55 of high tension insulating tape acts

- as such a reinforcement.

35 -

Figure 2 illustrates an essentially rlgld
spreading body 229 with depressions 59, 61, 63 for guiding

_the cores.. Moreover, the illustrated spreading body 229

includes the already described projecting shoulder 237 at its
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metallic arnor 11 are renoved approximately as far as to the line 51, and

the projecting insulating paper (oil paper%nis wrapped with a | ayer 55 of
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from 15 Figure 5 illustrates, in a perspective partial
view corresponding to Figure 1, making core sleeves from
expanded core sleeves 65, 67, 69. At this stage, the
- spreading body has not yet been inserted. The expanded
- sleeves are each mechanically resiliently preexpanded and
20  held overslzed by a supporting device 71. 1In the embodiment
illustrated, each supporting device consists of a supporting
" helix. Its cable-adjacent end (the lower end in Figure 5)
continues into a pull tab 73 which projects from the other
~end of the expanded sleeve. For making the core sleeves 31,
25 33, 35 (Figure 1), the expanded core sleeves 65, 67, 69 are
_positioned on the exposed core end portions 515, 517, 519 so
that their cable-adjacent ends are located substantially at
- one and the same level close to the end of the cable sheath
_ end portion 505 (which preferably has already been
30 pre-treated as described) in positions suited to let the
- spreading body 29 (Figure 1) snap in. Thereafter, the
supporting helixes are removed by pulling-out the pull tab
. 73, and thereby the expanded core sleeves 65, 67, 69 shrink
to form the core sleeves 31, 33, 35 (Figuré 1).
35 Figure 6 shows a partlally assembled cable
termination. Dur1ng assembly, as has already been descrlbed,
the core sleeves 631, 633, 635 are positioned so that the
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spreadi n bg%*ﬂénot IIustrat?d in_Fi S) n $na rilts shoul der
bel ow t 8 11 o2 SRR EORIPRE ddr o Ao dbed FLOMRS, 1) nen FRBRF hee LY
body is manuidpendirig osielceddasmeeneppedtlmho 8o fiotri ormlivey etctia emabhe
glove |1 ke Gipliedsp, adg'fhnFheskfgilata GRIHIRW JR UL Wbn g the.
permanently re Il ent” mater I'S’S to the c Ie en unt|
seated on tHead cinda af2a alni eagbt P&t sbei §lrieysr é’oeftl'ﬂftsq E) u&q%a@ucal )
term nation g feue: i1e§ &@oeeedewndsr)g ofii, N9eyr ls k- Jviilidd Stierme @mtb@ns o/
79, 81 f:'Ot-zr lod Eorm 4 1}:hghgors eelvre]g(la:roaS s%mr1n1(3 45 (|:P|1eguermebc:oL 1men
-0pp0$|té$y move O per t
'illustrated, each supporting device consists of a supporting
helix. Pull tabs 95, 97, 99, 101 extend from the inner ends
"of the supporting helixes ahd'form=actuating members which
when manually pu1léd unwind and withdraw the supporting )
20 helixes permlttlng, the respective sleeve portion to shrink
elast1ca11y. ' _ '
To complete the assembly, starting from the
condition illustrated in Figure 6, the cable-associated end
of the sécondlelastic sleeve portion 83 of the expanded
25 termination sleeve 75 is sealed to the cable sheath 603 with
_adhesive tape,'and thereafter, while maintaining as far as '\)
possible the vertical orientation illustrated in Figure 6, an
encapsulating resin is filled into one of the open ends of
the Eirét'expanded sleeve portions 77, 79, 8l. Thereafter,
30 the supporting device 93 of the second sleeve portion 83 is
removed by pulling out the pull tab 101, and thereby, the -
cable finger 47 (Figure 1) tightly shrunk to the cable sheath -
end portion 605 will be formed from the second sleeve portion
83. Thereafter, the core Eingers 41, 43, ‘45 (Figure 1) are
. 35 formed in the same manner from the first sleeve portions: 77, ’
79, 81. Upon the shrinking of the first sleeve portions, the
encapsulating resin is forced ‘into all interstices which '



dépendi ng second sl eeve portion 83 for forming the cable finger 47, and an
interpedi ate portion 85 for formng the bead area 49. |In each of the

st eeve portions, a nmechanical supporting <gvice 87, 89, 91, 93 is provided
whi ch\gan be 15 renoved to permt the sleeve to shrink. In the enbodi ment
i |lustrated, each supporting device consists of a supporting helix. Pul
‘tabs 95, 97exﬁ@t,1®hnbdauiaﬁhxnmnﬁuauhaumnﬁauhedﬁtaémycmmemt8ﬁgwhn¢hxes

and form ac er I I thdraw
t he supportlttﬁ%yf%@ %@xe%%rﬁ%%% %%a p@?ﬁ# ve lsjfeeve pOI‘%I on to
shrink el astiog@liste I¥o fédlﬁﬁdet@tthﬁ@%fﬂ%ﬁl%g aresiy 51 om EYRrywhere: on

iI'lustrated tha ?&tﬂae;eﬁbtltwélm& e A Py €10 Qa1 heiSerpnehel astic
sleeveﬂfortlon of, the e andékgi term nation sleeve 75 1s sealed to

the cabbe sHBEIMaFEI¥itth YiR9 sSEHHSHE®Rafter, while maintaining
as far as possible the vertical orientation illustrated in Figure 6, an
encapsulating resin is filled into one of the open ends of the first
expanded sl eeve portions 77, 79, 81. Thereafter, 30 the supporting device
93 of the second sl.eeve portion 83 is renoved by pulling out the pull tab
101, and thereby, the cable finger 47 (Figure 1) tightly shrunk-to the
cabl e sheath end portion 605 will be formed fromthe second sl eeve portion
83. Thereafter, the core fingers 41, 43, 45 (Figure 1) are 35 formed in
t he sanme manner from the first sleeve portions 77, 79, 81. Upon the
shrinking of the first sleeve portions, the encapsulatlng resin is forced
into all interstices which -8- exist, particularly into the interneditae
portion 85 which thereby will formthe bead area 49 (Figure 1) which is
cogpletely filled with encapsulating resin 51. Everywhere, the permanently
el astic material will seal firmy and :



5 intimately to the underlying structure. *C L N 'S CLAIM 1. A
table termnation for electrical cables having a 5 plurality “of cores. and a.
cabl e sheath, the ternination conprising a crotch area in the area of thew**
cabl e sheath end from which extend exposed core | ti \;
fingered term nation sleeve, the term nati en-sl eﬁmmmm“n”ﬂﬂflﬂm:r £ or
each cable core to seal'around each 10 ‘core end portidn &ndsthe cable
sheat h, and egﬁgﬁi#gg an encapsul ating resin which forns.a solid insulating

body sur round crotch area, the cable term nation additionally
conpri sing |n1the(kcmchlerﬁﬁnminﬁﬁxﬂnlﬁpryQﬁ%ﬂﬁrkﬁ#kaﬁﬁhéeEOQPWMﬂQ*ﬁ

determ nesgth 134 \«#fgoef ééreéraah.dcoatec&BEepcgﬁéﬁhan@nbs L ¥R ROE £6n

bet ween the c rein the areas where the termn e seal s
around the coCOTRFLSgd | BnSTOtRD @%iad Nkt | YA sPEERe© n&gﬁh égiﬁuﬁkﬁ%P?ng
VZSSI n P][ esent tebﬁm?ﬁﬂnchélerékaahdoapreeuecmé tenel Qporet itk poa thehsiar e
sufficien y e e of I el di ve of
the free ends N9 Qor 5”&“85?t|0n§£§€rlng aggénbkgf%%?ééiaﬁ) QT@éée
term nation shaymngxmsﬁ3hgq;(ﬁon pechamahM%/¢Qm¢lten$eﬁdt@ﬁqnndW#%ﬂh
fits unden g egidien ng POy )il EnENEaAd | OHeathlCardlldhHos Biipaih

and the |nsulat|ng le termnation as_¢lained.in Gaiml, in
whi ch the spr@!&%&f%ﬁllﬂ&sr&éﬂﬂ"es@?% f@%l%lﬁ@l%ﬁe%ﬁsﬁj‘-%rl@@ﬁd

portions. 3. gArRNSIAGT rrtﬁatleﬁ-ca:s:rpl adr&4, i nthkai Bably G&imiraBoni n
whi ch the cabl e cores e provided,with g&s sle éﬁg and the s reag g%gody

has proj ecti nG¥HIARA LI NHFRRPF LEEPTe 1Ph ENE, £5° at?ﬂa%

the shoul der rigid spreading body which determines the spreading of :

15 each core end portion and 1is interposed between the /
cores, wherein the areas where the termination sleeve
seals around the core end portions, the termination
sleeve and any encapsulating resin present between the
termination sleeve and the core end portidns are

20 sufficiently flexible to be capable of yielding to

" movements of the free ends of the core end portions
during assembly and usé, the termination sleeve
consisting of a permanently resilient material which fits
under resilient bias on the core end portions, the cable

25 sheath and the insulating body. _

2. A cable termination as claimed in Claim 1, in which
.the spreading body has depressions for guiding the \_,
exposed core end portions.

3. - A cable termination as claimed in Claim 1 or Claim 2

30 in which the cable cores are provided with core sleeves
and the spreading body has projecting shoulders which
'receive the inner ends of the core sleeves, the shoulder
being provided at the end of the spreading body which in
the installed position is remote from the cable.

35 4. A cable termination as claimed in Claim 3 in which
the spreading body is snapped into its installed
position.

5. A cable termination as- claimed in any preceding
claim in which the termination sleeve forms a bead around

40 the crotch area.



b;Ei ng provided at the end of the sprea‘di ng~bﬁdy—vm4—«:—h%i—n-t-he_Lnstal | ed

sition i;s re A cable term nation as clained
Claim3 in !!% g body uﬂlﬂm !Mﬂlﬂﬂm, its installed
p03|tn@ﬂ 5. iati on as cl ai ng claimin
whi ch the-ternination sleeve forms a bead around 40 T he’ crotch ar ea. -10
- 6. A cable termnation as clained in any receding 5 claimin which
the term nation sleeve is shrink fitted. 7. A cable termnation as
claimed in any preceding claimin which the term nation sleeve or any core
sl eeve present @ver Aheaki® e teomednatsidior med tlaimed eiparahad spmmiing
Shrinking L ehanfefh IR «h8°cSERTKECRBRNE1MAvECT ealint. uRAed 1O
nthe formo

an oversi ze by means one su evi ce
supporting hel i% whi®h q%b%n&%mmmqme@p%aémeﬂ eéle Q%Ypé?l?ﬁqeclm

sl eeve to resildeimyifahwhilkkh &he termitdttion e§1e80E1 88 ady cDrdl EIbevd

Claim 1 15 substantlall a erei,n, described with refecence to the
acconpanyi ng dr ver %he cablé éres 1s formed from an expanded

sleeve by shrinking the expanded sleeve, the sleeve being

10 resiliently expanded to an oversize by means of at least
one supporting device in the form of a supporting helix
which is removed from the expanded sleeve to permit the
sleeve to resiliently shrink. '

8. A cable termination as <claimed in Claim 1

15 substantially as herein described with reference to the
accompanying drawings.
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