“el ectyi;c cable connection which is conprised of a t ubyBar Bt
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'-CCLLAR-LIKE SEALI NG ELEMENT The invention refers to a collar-like sealing

el enent of soft, resilient, preferably foamed synthetic material. The
CGer man_patent specification 36 43 249 discloses an inner_sl eev é%%é an

rtion
surrothdi ng the connection area and fwo tubul ar ‘conical end portions
extending with a slope fromthe center portion to the sheath | ayer of the
cable. Al three sleeve portions are of nmetallic material with the conical
end portions being designed to prevent a | eakage of liquid insulation nass
filled into the sleeve. -2- CGerman patent specification 31 00 221
di‘'scl oses a transition sleeve for the connection of oil paper insu- |ated
cables with synthetic insulated cables wherein a tubular portion surrounds
the connection area at a radial distance. Sealing elenments of netallic
material are |id or flange-shaped with an outer axial flange engaging the
outer side of the tubular portion while an inner axial flange through which
t he cabl e extends sealingly engages the outer conducting |ayer. The
sealing elenents are

COLLAR-LIKE SEALING ELEMENT

The invention refers to a collar-like sealing element of soft,

resilient, preferably foamed synthetic material.

The German patent specification 36143 249 discloses an inner
sleeve for an electric cable cqnnection which is comprised of a
tubular center portion surrounding the connection area and two
tubular conical end portions extending with a slope from the
center portion to the sheath layer of the cable. All three sleeve
v portions are of metallic material with the conical end portions

being designed to prevent a leakage of 1liquid insulation mass

o

filled into the sleeve.



-attached to the tubular portion either by means of a boot clanp or by’ belng
sol dered to the tubular portion. How ever, it neets considerable: .
difficulties to achieve a sufficient seallng between the netallic: seal;ng
“elements in the tubular portions by nmeans of a boot clanp. The German \«#
patent specification 28 43 089 disgloses a collar-like sealing elenment of
foamed plastic material which 1is unfoldable. The known sealing el enent
can be sinply placed around the article to be sealed. The in- ternal stress
inherent in the material effects that the annular sealing elenent .
partially clqs9fan ar paeéntt h%ﬁ@rctilﬁlcﬁume it erpal PAESAIdWIENEE, &S
not sufficient [err] 3in that the radially cut annul ar sealing el enent
cl oses conpl ajwins Svidihak16beeentisr Melic eRGAGRAAGH 0bHebil ThRRIOr tnstf No
further provisions are made, there is the risk that the sealing- el ement-
does not rendiated paddesduwitl tsynéisseid| inshlalteds| esvbes Awherding 40

- the present invention there is provided a collar-like sealing el enment

conpri sing artubwldmrportion surrounds the connectlon area at a radial

distance. Sealing elements of-metalllc material are iidf
or flange-shaped with an outer axial flange engaging the
outer side of the tubular portion while an inner axial

flange through which the cable extends sealingly'engages

the outer conducting layer. The sealing elements are’ o/

attached to the tubular portion eithef by means bf a boot
clamp or by being soldered to the tubular portion;_How--
ever, if meets considerable difficulties to achieve a
sufficient sealing-befween the'ﬁé£a11ic sealing elemenfs

in the tubular portions by means of a boot clamp.

The German patent specification 28 43 089 discloses a

collar-like sealing élement_ of foamed plastic_'ma'teri_al”

which is- unfoldablé._ The -kﬁown' seaiihg' element can be Cﬂ;

simply placed aroﬁnd the'artich3 to be sealed. The in—
ternal stress inherent in the material effects that the.
annular sealing element partially closes around the

article. The internal stress, hbwever, ‘is not suff1c1ent

*
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“cylindrical body of soft, resilient, conpressible syfthetic material » said
body being radially cut and unfoldable in order to be placed around at
| east .gne cable or cable core for sealing said cable or cable core against
a netallic inner sleeve of an electric cable connection surrounding said
cable or cable core at a radial distance tshereof, said cut defining '
adj acent ends of said body having opposing mati ng end surfaces, said end

surfaces incl i fHatOtkbN#aBPRLLPNEuRIEARAYaOsBRAAGE ARt dsed0! d
'said ends in a positive | ocking interengagenent. The i nvention provides a

collar-like seompbhgtelgnest tHasi gnedeh@ssnayoendage enehgatherarticle and

tbe adapted to seal the article against a sleeve surrounding the article at
a radi al di stEmerefbreef i6mohfulither prowvisibpsi areambde ,attherendisns at a
predeterm ned position. Further, the sealing elenent provides a sufficient
'seal i ng ef f ecéhe rigkathakdthg seadingnBdemankt depst Reti yemadnodn t he

| ocking portions are preferably hook-shaged and_engage each ot her
_ place during the assembly of the sleeve.

According to the present invention there is proQided a
collar-like sealing element comprising an annular -
cylindrical body of soft, resilient, compressible

W, synthetic material, said body being radially cut and
unfoldablé in order to be placed around at least one
cable or cable core for sealing said cable or cable cdre
against a metallic inner sleeve of ah electric cable
connection surrounding said cable or cable core at a
radial distance thereof, said cut defining adjacent ends
of said body having opposing mating end surfaces, said
end surfaces including locking portions adapted to engage

each other to hold said ends in a positive locking

interengagement. -

The inﬁention provides a collar-like sealing element
designed to surround an elongated article and be adapted
to seal the article against a sleeve surrounding the

5 article at a radial distance therefrom which can be
easily installed and remains at a predetermined position.
Further, the sealing element-provides a sufficient

sealing effect.



t 0.-

- by a pbsitive connection.” The manufacturing of the Searlng elenents--“-
according to the invention is extrenely sinple. Preferably, the collar body

is formed as an annul ar body approximately as a cylindrical
is radially cut afterwards. The end surfaces of the collar p03|t|on§ﬁ

t hereof have preferably a spiral or arc profile so that the seallng el enent

Is wound up if placed around the elongated article. The sealing el enent
accor di ng toAtberdingntooancembbéimenpl 9fnbhef avventdoand thenplogkimg saf el y

i nstall ed.

It keeps the attained position after installation if for

exanpl e the pertiene arecpreferapipphackasbanadafnd ergage eagheother

connecti on.

bodi nment s sHB%nalH°?hE1§€cﬁﬂEaﬁ9Fh§“dramnngs _
section through the end of a cable connection including a sealing el enent

The inveption is explained in nore detail by way of em

sectlon mhlch

wherein. Fig. 1 shows a cross

L3

accordi ng t oThBemahvuEacitaringd ofi the2 s@acmmg relaumrtsspemioommgew:@ sloal | ng'
element sim- lar to that of Fig. 1. ... _

invention is extremely 51mple. Preferably, the collar body

is formed as an annular body approxlmately_as a.cylindrical-'

section which is radially cut afterwards. The end surfaces.

of the collar or positions'thereof have preferably a spiral

or ard'profilé so_that the Sealing”elemént is woundrup_if

placed around the elongated article,5

The sealing element according to £he':inventibn;lcan.'be
simply manufactured and simply and safely installed. It
' keeps the attained poSitioh after -installation if for

example the metallic sleeve is wrapped around an electric

cable connection.

The invention is explained in more detail by wayHOf em-

‘bodiments shown in’the accompanying drawings, whéréin

Fig. 1 shows a cross section throﬁgh'the end of a cable

connection including a sealing element according. to

the invention and

Fig. 2 shows in a perspective view a Sealing element simi-

lar to that of Fig. 1.

-

;)
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-.5- For *screening reasons the connection area of an electric cable
connection can be surrounded by a netallic-inner sleeve, the ends thereof
‘being closed by sealing elements. Fig. 1 shows a cross section through such
a netal)ic elongated sleeve 42 split in the |ongitudinal direction. The
secti on through sleeve 42 is nade in the area of a three-core oil paper
cable, the three cores thereof being wapped by a tape insulation 32
surrounded by a sheath 33 of |ead. Such a cable can be for exanple
connected with three synthetic insulated cables (not shown) with the sleeve
42 extendi ng beyond the connection area. Such a connection is described in
,the German patent application P 35 05 441.1. The sleeve 42 split in the

| ongi t udi nal ribf estiredndaid NEsisdlis Ztheé @onpleditadnSitla dEeanhasectric
| ongi tudi nal edges 42a which are bent outwardly. A rail 44 of U or C shape

i n cross secteabldagonmeatdon i dahi bed segpouhded dy pabadetal tive haner
| ongi tudi nal edges 42a. By this, a kind of dove tail connection is forned.

Seal i ng el enesleeve e the cemds thiereefit behngenliosefl byesealing elements.

Fig. 1 shows a cross section through such a metallic

elongated sleeve 42 split in the longitudinal direction.

The section through sleeve 42 is made in the area of a

three-core o0il paper cable, the three cores thereof being

N\ wrapped by a tape insulation 32 surrounded by a sheath 33

- of lead. Such a cable can be for example connected with

three synthetic insulated cables (not shown) with the

sleeve 42 extending beyond the connection area. Such a

connection is described in the German patent application

P 35 05 441.1.

The sleeve 42 split in the longitudinal direction and made
of zinc or plated steel sheet has longitudinal edges 42a
which are bent outwardly. A rail 44 of U~ or C-shape in
cross section has inwardly inclined legs which grip behind
the bent longitudinal edges 42a. By this, ‘a kind of dove

tail connection is formed.

Sealing elements are arranged adjacent the ends of sleeve

ok
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+-6- 42 which are to seal the space between the cables or their connection,
respectively, and the sleeve. In Fig. 1, only one sealing el enent 46 can be
~seen. Both sealing el ements belonging to sleeve 42 can be identically
formed so that it may be sufficient to describe only sealing el ement 46;
Alternatively, the other sealing el enent may be formed as shown in Fig. 2.
The sealing el ement 46 is approxi mately cylindrical and consists of a- .
resilient, foaned, closed-cell cellglar plastic material. The sealing
el ement 46 has a radial extension 47 formng a dove tail in cross section,
t he cross-sectional contour thereof corresponding to the gap between the
outmardly bent edges 42a of sleeve 42. The sealing el enent 46 has a central

ci rcul ar” openingiifh ldrd ned ustes fekd hesace resitwdes Uthal Glg1 s Ner MoheThe
cut 49 includes a first portion extendi.ng from opening 48 toward extension

47 al ong a cwothdmaibng fespedhiveryn) rahdophei Bget¥e.ovilr dFidie Dutenly
peri phery along a spiral path. A second relatively short portion 203"
havi ng an oppns tsea:utnmteulemehan%omlmrbé(ﬁbaxi@mltshaqgnmm&xyents
radi all'y backwards toward opening 48 whereby a relatively snall acute angle
is forned bemdmgzpmtt@nglgexear@m be identically formed so that
it may  be suff:.cn.ent to describe only sealing element 46.
Alternatively, the other sealing element may be fo.rmed as

‘shown in Fig. 2.

The -sealing elem_ent. 46 is -approximate'_ly- cylindrical _and-
eonsisﬁs of a resilient, foamed, .closed-cell”l'cel'.l'ula'r.'
plastic material. The sea'ling element 46- has a radial
extension 47 forming a dove tail in cross section, 'th'e
cross-sectional contour thereof corres-ponding-te -the gap
between the outwardly bent edges 42a of sleeve 42. The
sealing element 46 has a central circular opening '4'8_. It
includes further a radiel'cut- along line 49. ;The' cuﬁ 49
includes a first portion ektending from opening 48 toward | u
extension 47 along a curve 'l'eadiné" from the _c':eﬁtral
opening 48 toward the outer periphery along a spiral
path. A second relatively - short por'tion 203 having 'ar_l'_
opposite curvature than poftion 202.extends approximately
radially backwards toward opening 48 whereby a rela'ti\feJ.y

small acute angle is formed between portions 202 and 203. -



~7- Athird portion 204 joins to the second or nmedi um portion 203 which
extends along a second circular curve or spiral path up to the outer

peri phery and as illustrated to one side of sealing elenment 46, that is in
‘Fig. 4 0on the right side of the radial extension 42. The portions 203 and
204 include a small acute angle. Due to the described course of the cut
line 49, the adjacent ends of the portions 202, 203, 204 forma projection
-and a recess on both opposing end faces of the sealing elenment, each having
a small acute angle, the projections and the recesses being -adapted to

posi tively ingerpRgatGo LR oA }f&ﬁlﬁ ne?i %h@CFE@l‘)ﬁﬁ g&&t R | ek:'oﬁ't'on

.retaining the ends of 'the cut annular sealing elenent 46 toget nﬁéss It

i s unfolded byos ghied mdd Utond'is bEcdHRE exehhar! Baryaser fsgtibﬁl _
collar-like sealing elenent 46 is to be placed around the sheath 43 of Fig.

» 1. For an unfghéhn@ipangb r heCkub8robeiripheiys id tde sERhsDHatteNest ofe,

the radi al extension 47 can be manually gripped in order to bring the ends
out of engagestaé. off sealihg koeheng 9b6,behhtsesl ingFregemenba the xigheeve
42 has taken place, the sleeve can be wapped around the sealing
side of the radial extension 42. The portions 203 and 204
ihclude a small acute angle. Due to the described course
of the cut line 49, the adjacent ends of the portions 202,
203, 204 form a projection and a recess on both opposing
./ end faces of the sealing element, each having a small
acute angle, the projections and the recesses being
édapted to pbsitively interengage, whereby a locking is
achieved automatically. retaining the ends of the cut
annular sealing element 46 together unless it is unfolded
by a manual operation. This is for example the case if the

collar—like sealing element 46 is to be placed around the

sheath 43 of Fig. 1.

For an unfolding and relocking of the ends of the sealing
elemenﬁ 46, the radial extension 47 can be manually
gripped in order to bring the ends out of engagement. After
the locking of both sealing elements for a sleeve 42 has
taken place, the sleeve can be wrapped around the sealing
. elements. The sizes of the sealing eleﬁents are such that

they are somewhat radially compressed if rail 44 is slided



el ements. The sizes of the sealing el ements are such that they are sorfewhat’
radially conpressed if rail 44 is slided - -8- along the |ongitudinal "
-edges 42a of sleeve 42 in order to achieve a satisfactory sealing effect.
~Furthernore, the sealing elenents 46 serve as spacers by which sl eeve 44
can be hel'd at a uniformradial digtance fromthe cables or their IR
‘connection area, respectively. The reference nunber 59 designates a.screw
by which a strand 18c forming a cable sheath is electrically connec- ted to
sl eeve 42. "This feature, however, is of no inport- ance for the invention.

In Fig. 2, 21588 the abagBHuainaganedyesSefsh Wk Chi1b8vesenbiasoAal @b Fi 0. -

1 'so that equal parts are bearing sane reference nunbers added by index. d.

It i's to be s@pfeddala t §LLPOFLELOEY 2Qh 10Ny 20880t . t WA drintik-d | N@hd9d
extend farther into the radial extension 47d than in the enbodi nent of Fig:
1. The ring-sodiilyi edlemeadlsi Np esefeat agd spHdatdBya wilidh | § keev@alzng
core 50 having circular recesses 51, 52, 53 for the receipt of plastic -
cabl es 10a, ddnl bed hilal vét ca Gnifexmnphdiaduldl dtamennfxodnedthe t bables -

- or their connection area, respectively.

The reference number - 59 designates a screw by which a
strand 18c forming a cable sheath is- electrically connecf
ted to sleeve 42. This feature, however, is of no import- o/

ance for the invention.

In Fig. 2, a seéling éiement 45 can be seen which re-..
:Sembles that of Fig; 1 so that equal parts are bearing_
same reference numbers added by index d. It is to bé seen
that the portioﬁs 202d and .203d of the parting line 494
extend farther into the radiai extension 474 than  in the
embodiment of Fig. 1. The ring-cylindrical sealing element
45 surrounds a star-like sealing core 50 having circular
recessés 51, 52, 53 for the'receipt of plastic cables 10a,
104 and 10c which for example could be connected with the
cores of ﬁhe oil paper cable 11 of Fig. 1, the connection

being surrounded by sleeve 42 of Fig. 1 and sealing element



cdres of the oil paper cable 11 of Fig. 1, the connection being surrounded
by sleeve 42 of Fig. 1 and sealing el enent: -9- 45 and the sealing core
50 as well sealing the sleeve 47 in the area of the plastic cable while the
oi | paper cable connected thereto is seal ed against the sleeve by sealing
el ement 46. 10 CLAI M5 1. A colg ar-1ike sealing el ement conprising an
annul-ar cylindrical body of soft, resilient, conpressible synthetic
material, said body being radially cut and unfol dable in order to be placed
around at | east one cable or cable core for sealing said cable or cable
core agai nst 48 rmicl the s6aringl cere &0 &k aberi r s6atahbethenzackiven 47
surroundlng said cable or cable core at a radial distance thereof, said cut
defining adj apeshecagdeaobfsahe Py tiayicad leppdsileg U ioig thmrd‘am@
sai d

» connected thereto is sealed against the sleeve by sealing

element 46.
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“end surfaces |nclud|ng | ocki ng portions adapted to ehgage each other tDe .
hold said ends in a positive |ocking interengagenent. 2. A seal ing
element as clained in Claim1 in which said | ocki ng portions are shaped:

.

hook- | i ke. 3. A sealing element as claimed in Claiml1l or Claim2in ﬁﬁﬁch-

a radial extension is forned on the outerl@eriphery of said body for-

seal ing a gap between bent |ongitudinal edges of said sleeve and said

| ocking portiQlAIMEe |ocated radially inwardly of said radial extension. 4.
A sealing element as claimed. in Caiml or CQaim?2 in,which a radial

extension is %twrmﬂi?ﬁﬁ}?ﬁftﬁﬁ%rsiﬁﬁ+ﬁmé?§etﬁnga?ﬁmBBH§1?%ra§e§PPH§a£ gap
bet veen Dt APELIR ngi%ee o Be) ol PPIHe Al gEkiR portion
oo Tar s ieie BESALOP S oR SpTRMRRY speCglro ool
af terwards bﬁﬁf&fdél@.ﬁe Of nt | ShbcBd 1 ORI S5 eﬁlé@éd %r&t&ﬁé at least one o
cable or cable core for seallng said cable or cable core.
against-a metallic inner sleeve of an electric cable
connection surroundlng said cable or cable core at a’
radial dlstance thereof, said cut defining adjacent ends _
of said body having opposing mating end surfaces, said
end surfacee including 10Cking‘pqrti°ne adapted to engage
each other to hold said ends in a positive locking
interengagement.
2. A seeling element as elaimed in Claim 1 in which
said locking portions are shaped hook-like.
3. A sealing element as claimed in Claim 1 or Claim 2
in which a radial extension is formed on the outer
periphery of said body for seaiihg a gap between bent

longitudinal edges of said sleeve and said locking

portions are located radially inwardly of said radial _ &.J

extension. .

4, A sealihg element as claimed in Claim 1 or Claim.z_'
in which a radial extension is'formed.oh the outer |
periphery of said body for sealing a gap between bent
longitudinal edges of said sleeve and said lockinj
portions extend up to said radial extension or into said:'

radial extension respectively.

MY 0
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6. * A Sealing elenent as clainmed in any precedi ng €tai®m i n'" whi ch pertrons
of said end surfaces have an arcuate profile. 7. A sealing el enent as
clainmed in any preceding Claimis formed of a foamed, closed-cell cellular
pIasth material. 8. A collar-like sealing element as claimed in Claiml
substantially as herein described with reference to the acconpanying
drawi ngs. 9. A net hod of manufacturing a sealing elenent as defined in
any precedi ng clain1mhich conprises form ng said annul ar body and

thereaf ter ré““E“A sea 1ng eiemeggdgstéiéfméﬁSfﬁdaggjSgggédfgg Claim

in which said annular body is formed as closed ring which
is split afterwards by a series of interconnected spiral
cuts.

6. A sealing element as claimed in any preceding Claim
in which portions of said end surfaces have an arcuate
profile.

7. A sealing element as claimed in any preceding Claim
is formed of a foamed, closed-cell cellular plastic
material.

8. A collar-like sealing element as claimed in Claim 1
- substantially as herein described with reference to the
accompanying drawings.

9. A method of manufacturing a sealing element as
.defined in any preceding claim which comprises forming
said annular body and thereafter radially cutting the

body to form said adjacent ends.
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