EP 0 988 665 B1

) oo e IR R
(19) o European Patent Office

Office européen des brevets (11) EP 0 988 665 B1
(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) Intcl.’”: HO1R 4/24
of the grant of the patent:
17.04.2002 Bulletin 2002/16 (86) International application number:

PCT/FI198/00499
(21) Application number: 98925663.1

N (87) International publication number:
(22) Date of filing: 10.06.1998 WO 98/59392 (30.12.1998 Gazette 1998/52)

(54) WATER TIGHT CONNECTING TERMINAL FOR A COATED OVERHEAD CABLE
WASSERDICHTER ANSCHLUSS FUR ISOLIERTES FREILEITUNGSKABEL
BORNE DE RACCORDEMENT ETANCHE POUR LIGNE AERIENNE ISOLEE

(84) Designated Contracting States: (72) Inventor: ANTIKAINEN, Tuomas
AT ES FR GB IE PT SE FIN-06100 Porvoo (Fl)
Designated Extension States:
LT LV RO SI (74) Representative: LEITZINGER OY
Ruoholahdenkatu 8
(30) Priority: 13.06.1997 Fl 972505 00180 Helsinki (Fl)
(43) Date of publication of application: (56) References cited:
29.03.2000 Bulletin 2000/13 DE-A- 2934 490 DE-A- 3 824 741

(73) Proprietor: Ensto Sekko Oy
06100 Porvoo (FI)

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 0 988 665 B1 2

Description

[0001] The present invention relates to a watertight
terminal for a coated overhead cable, comprising two
face-to-face adaptable jaw elements provided with con-
ductor slots for wires to be joined, and slots transverse
to the conductor slots for metallic clamp elements, as
well as liners partially surrounding the clamp elements,
said clamp element being provided, in line with the con-
ductor slots, with conductor-insulation piercing teeth
which, upon clamping the terminal, emerge from within
the liner while the liner compresses against the conduc-
tor insulation around the piercing point of the teeth.
[0002] Suchaterminalis known e.g. from Patent pub-
lications DE-A-3,715,529 and DE-A-3,824,741.

[0003] One problem with this type of terminals is the
adaptation of a clamping force in such a way that the
teeth of clamp elements certainly penetrate to a suffi-
cient depth into a conductor, yet not too deep so as to
cause mechanical damage to the conductor, i.e. to cut
it partially off. This has been done by means of moment
screws used for tightening the jaw elements towards
each other. There is a problem, however, that at varying
temperatures the force required for piercing a conductor
insulation varies considerably. Thus, the correct pene-
tration depth for the teeth cannot be controlled by means
of a moment screw alone.

[0004] Another problem is the provision of sufficiently
good tightness. Even if the liner should compress tightly
against the conductor insulation around the teeth, there
still remains a risk that moisture will be able to work its
way into the joint through a gap between the clamp el-
ement and the liner. Because the clamp element must
be provided with a mechanical bearing, the liner cannot
surround the clamp element completely in the area of
clamp element bearing surfaces.

[0005] An object of the invention is to provide a termi-
nal of the above-mentioned type, wherein the foregoing
problems have been eliminated in a structurally simple
manner.

[0006] This object is achieved by means of the inven-
tion on the basis of the characterizing features defined
in the appended claim 1. Preferred embodiments of the
invention are set forth in the non-independent claims.
[0007] One exemplary embodiment of the invention
will now be described in more detail with reference made
to the accompanying drawings, in which

fig. 1 shows a terminal of the invention in a lateral
view;

fig. 2 shows a bottom portion of the terminal in a
plan view;

fig. 3 shows a section taken along a line IlI-11l in fig.
2

fig. 4 shows a section taken along a line IV-IV in fig.
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fig. 5 shows a top portion of the terminal in a view
from below;

fig. 6 shows a section taken along a line VI-VlI in fig.
5;

fig. 7 shows a section taken along a line VII-VII in
fig. 5;

fig. 8 shows a metallic clamp element used in the
terminal in a lateral and a plan view;

fig. 9 shows a clamp element fitted together with a
rubber liner in a slot present in a jaw element;

fig. 10 shows separately a clamp element and a rub-
ber liner on top of the same;

fig. 11 shows a section taken along a line XI-XI in fig.
10;

fig. 12 shows a section taken along a line XII-XII in
fig. 10;

fig. 13  shows the terminal of fig. 10 along with its rub-
ber liner in a lateral view facing the teeth and

fig. 14  shows a cross-section of an aluminium profile

used for making the clamp elements of the in-
vention by punching the profile in two down
the middle in the area between teeth 14.

[0008] The terminal shown in fig. 1 comprises a lower
jaw element 1 and an upper jaw element 2. The jaw el-
ement 1 includes two parallel conductor slots 3, 5 and
the jaw element 2 includes, in respective positions, two
parallel conductor slots 4, 6. The jaw elements are
damped together by means of a screw, not shown,
which extends through a central hole present in the jaw
elements (holes 9 and 10 in figs. 2 and 3).

[0009] The lower jaw element 1 of the terminal has its
structure depicted in more detail in figs. 2-4. The jaw
element is provided with slots 7, transverse to the con-
ductor slots 3, 5 and extending to the area of the con-
ductor slots and intended for receiving metallic clamp
elements 13 provided with teeth 14 in line with the con-
ductor slots 3, 5. When clamping the terminal, the teeth
14 pierce the conductor insulation and establish a con-
tact.

[0010] Respectively, the upper jaw element 2 has its
structure shown in more detail in figs. 5-7. For the clamp
elements 13 there are provided receiving slots 8 which
run crosswise relative to the conductor slots 4, 6 and
extend between the conductor slots 4, 5 in such a man-
ner that the teeth 14 of the clamp elements 13 accom-
modated in the slots 8 find their way to conductors
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present in the slots 4, 6 and establish a joint contact be-
tween the conductors. The flanks of the jaw element 2
are provided with downward projecting claws 12, which
settle against the side faces of the jaw element 1 and,
thus, guide the jaw elements 1 and 2 into the alignment
with each other.

[0011] The slots 7, 8 have a width near the bottom of
the slots, which slightly exceeds that of the body portion
of the clamp element 13. The flanks of the slots 7, 8 are
provided with small bosses 17, 18 for eliminating the
clearance resulting from the difference in widths. Hence,
the clamp element 13 can be readily pushed to bear
firmly against the bottom of the slot 7, 8 and the clamp
element remains straight and does not tilt aside during
the course of clamping or tightening the terminal. The
slot 7, 8 has a top portion which diverges in a wedge-
shaped manner and receives the skirt portion 15c of a
respectively wedge-like diverging liner 15, as depicted
in more detail in figs. 9-12.

[0012] The rubber liner 15 has its ends provided with
expansions 15a and 15b, inside which are the teeth 14
of the clamp element 13. When clamping the terminal,
a wire presses against the trough surfaces of the expan-
sions 15a and 15b while the teeth 14 emerge from inside
the rubber liner and pierce the conductor insulation. The
trough surfaces of the expansions 15a and 15b consti-
tute a sealing around the piercing point. However, mois-
ture may penetrate into the joint through a gap between
the clamp element 13 and the rubber liner 15, resulting
in a corrosion hazard and deterioration of the joint con-
tact as well as a risk of conductor damage. Another
problem is to control the penetration depth of the teeth
14, regardless of hardness fluctuations of a conductor
insulation e.g. at various temperatures. In order to over-
come these problems, the flanks of the clamp elements
13 are provided in the invention with elongated bosses
16, which are inside the liner 15. The bosses 16 are lo-
cated near the base area of the teeth 14 so as to resist
excessive penetration of the teeth 14 into the conductor.
At the same time, the bosses 16 improve the sealing
surrounding the clamp element 13. In particular, the
bosses improve the sealing between the clamp element
13 and the liner 15, as the bosses 16 press the liner 15
against the wedge-shaped flanks of the slot 7 or 8. In
view of the sealing function, it is essential that the boss-
es 16 extend over the entire length of the clamp ele-
ments 13. In view of the clamping moment take-up func-
tion, it is sufficient that the bosses 16 be located at least
in line with the base area of the teeth 14.

[0013] The material for the clamp elements 13 com-
prises some electrically highly conductive metal or metal
alloy. The clamp elements 13 can be readily made e.g.
from aluminium profile, having e.g. a cross-section
which is shown in fig. 14. The teeth 14 of the clamp el-
ements 13 and the areas therebetween are produced
by punching out the necessary pieces off the edge of
the profile. The use of aluminium is a way of eliminating
a corrosion hazard. If the terminal is used for jointing
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copper conductors, the teeth 14 must be coated with an
appropriate metal. However, this type of terminals are
generally used for joining aluminium conductors.

Claims

1. A watertight terminal for a coated overhead cable,
comprising two face-to-face adaptable jaw ele-
ments (1, 2) provided with conductor slots (3, 4; 5,
6) for wires to be joined, and slots (7, 8) transverse
to the conductor slots for metallic clamp elements
(13), as well as liners (15) partially surrounding the
clamp elements, said clamp element (13) being pro-
vided, in line with the conductor slots, with conduc-
tor-insulation piercing teeth (14) which, upon
clamping the terminal, emerge from within the liner
(15) while the liner (15) compresses against the
conductor insulation around the piercing point of the
teeth (14), characterized in that the flanks of the
clamp elements (13) are provided with elongated
bosses (16) remaining at least partially inside the
liner near the base area of the teeth (14), arranged
such that the bosses (16) resist excessive penetra-
tion of the teeth into the conductor and at the same
time improve the sealing surrounding the clamp el-
ement (13), and in that the clamp element take-up
slot (7, 8) has a width which slightly exceeds the
bottom width of the clamp element (13) near the bot-
tom of the slot (7, 8), wherein the flanks of the slot
(7, 8) are provided with small bosses (17, 18) for
eliminating the clearance resulting from said differ-
ence in widths, and that the slot (7, 8) has a top por-
tion which diverges in a wedge-like fashion and re-
ceives a skirt portion (15c) of the respectively
wedge-like diverging liner.

2. Aterminal as set forth in claim 1, characterized in
that the bosses (16) of the clamp elements (13) ex-
tend over the entire length of the clamp elements
(13).

3. Aterminal as setforthin claim 1 or 2, characterized
in that the clamp elements (13) are made from alu-
minium profile.

Patentanspriiche

1. Ein wasserdichter Anschluf} fir ein ummanteltes
Freileitungskabel, der zwei gegenuberliegende an-
palRbare Backenelemente (1, 2), die mit Leiter-
schlitzen (3, 4; 5, 6) fir zu verbindende Dréhte und
Schlitzen (7, 8), die quer zu den Leiterschlitzen fiir
metallische Klemmelemente (13) verlaufen, verse-
hen sind, sowie Auskleidungen (15) aufweist, die
die Klemmelemente teilweise umgeben, wobei das
Klemmelement (13) in Ubereinstimmung mit den
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Leiterschlitzen mit Leiterisolations-Schneidzéhnen
(14) versehen ist, die bei einem Klemmen des An-
schlusses aus dem Inneren der Auskleidung (15)
hervortreten, wahrend die Auskleidung (15) gegen
die Leiterisolierung um den Schneidpunkt der Zah-
ne (14) driickt, dadurch gekennzeichnet, daB die
Flanken der Klemmelemente (13) mit Ianglichen
Vorspriingen (16) versehen sind, die zumindest teil-
weise in der Auskleidung in der Nahe des Basisbe-
reichs der Zahne (14) verbleiben und derart ange-
ordnet sind, da® die Vorspriinge (16) einem Uber-
maRigen Eindringen der Zahne in den Leiter wider-
stehen und gleichzeitig die Abdichtung um das
Klemmelement (13) verbessern, und dadurch, daf}
der Klemmelement-Aufnahmeschlitz (7, 8) eine
Breite aufweist, die die Unterseitenbreite des Klem-
melements (13) in der Nahe der Unterseite des
Schlitzes (7, 8) leicht Uibersteigt, wobei die Flanken
des Schlitzes (7, 8) mit kleinen Vorspriingen (17,
18) zum Eliminieren des Zwischenraums, der sich
aus dem Unterschied der Breiten ergibt, versehen
sind, und dadurch, dald der Schlitz (7, 8) einen obe-
ren Abschnitt aufweist, der keilartig auseinander-
lauft und einen Schaftabschnitt (15c) der jeweils
keilartig auseinanderlaufenden Auskleidung auf-
nimmt.

Ein Anschlu® gemaR Anspruch 1, dadurch ge-
kennzeichnet, dal} sich die Vorspriinge (16) der
Klemmelemente (13) Uber die gesamte Lange der
Klemmelemente (13) erstrecken.

Ein Anschlu® gemaR Anspruch 1 oder 2, dadurch
gekennzeichnet, daB die Klemmelemente (13)
aus einem Aluminiumprofil hergestellt sind.

Revendications

Borne étanche pour cable aérien revétu, qui com-
prend deux éléments de machoire adaptables dis-
posés face a face (1, 2) qui sont dotés de rainures
conductrices (3, 4 ; 5, 6) destinées aux fils a réunir,
et des rainures (7, 8) transversales aux rainures
conductrices et destinées a des éléments de serra-
ge métalliques (13), ainsi que des revétements (15)
entourant partiellement les éléments de serrage, le-
dit élément de serrage (13) étant doté, dans I'ali-
gnement avec la rainure conductrice, de dents (14)
de percement de l'isolant du conducteur qui, lors du
serrage de la borne, sortent de l'intérieur du revé-
tement (15) pendant que le revétement (15) se
comprime contre l'isolant du conducteur autour du
point de percement des dents (14), caractérisé en
ce que les flancs des éléments de serrage (13) sont
dotés de bosses allongées (16) restant au moins
partiellement a l'intérieur du revétement au voisina-
ge de l'aire de base des dents (14), de sorte que les
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bosses (16) résistent a une pénétration excessive
des dents dans le conducteur et, dans le méme
temps, améliorent le joint étanche entourant I'élé-
ment de serrage (13), en ce que la rainure (7, 8) de
rattrapage d'élément de serrage possede une lar-
geur qui dépasse légerement la largeur de la partie
inférieure de I'élément de serrage (13) au voisinage
de la partie inférieure de la rainure (7, 8), ou les
flancs de la rainure (7, 8) sont dotés de petites bos-
ses (17, 18) servant a éliminer le jeu qui résulte de
ladite différence entre les largeurs, et en ce que la
rainure (7, 8) posséde une partie supérieure qui di-
verge ala maniére d'un coin et regoit une partie jupe
(15c) du revétement divergent en coin respective-
ment.

Borne selon la revendication 1, caractérisé en ce
que les bosses (16) des éléments de serrage (13)
s'étendent sur toute la longueur des éléments de
serrage (13).

Borne selon la revendication 1 ou 2, caractérisé en
ce que les éléments de serrage (13) sont faits a
partir d'un profilé d'aluminium.
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