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Description

[0001] This invention relates to an insulation piercing
connector assembly with a sealing cap for covering an
end of a cable positioned in the insulation piercing con-
nector.
[0002] Insulation piercing connectors for tapping pow-
er from one cable to another typically comprise a pair of
insulated clamping housings with insulation piercing
blades mounted therein, the housings having a first set
of teeth on one side thereof interconnected with a sec-
ond set of teeth on another side thereof, each side for
connection to a cable. Piercing of an outer insulation lay-
er of the cables is effected by bolting the connector
clamping halves together. Such connectors are widely
used and for example shown in European patent 0 007
706, or in US 5,015,198, or FR 2 634 070. In the latter
two prior references, the clamping insulation piercing
connector is provided on one side thereof with an end
cap that can be filled with sealing gel and which is re-
ceived over an end of a cable. In the latter application,
the connector is used for tapping off power from a con-
tinuous main conductor to a branch conductor (that
commences at the connector). In order to prevent in-
gress of fluid into the conductor strands of the branch
cable, and also to prevent exposure of live bare conduc-
tors, it is typical to provide a cap over the end of branch
cables. Typically, as in FR 2 634 070, the end cap is
fixed to the connector and the end of the cable is insert-
ed into the connector until abutment against the end
cap. Subsequently, the clamping halves are bolted to-
gether for the contacts to pierce through the cable outer
insulation and connect with the inner conducting strands
thereof. By positioning the end cap securely on the con-
nector prior to insertion of the cable into the end cap, an
easy and secure means of assembling live cables to the
connector is provided, and once assembled the end cap
cannot be lost or removed. The cable however needs to
be inserted in the cable direction between the connector
jaws and into the end cap. Powerline cables are fairly
stiff, and therefore providing enough slack in the end ca-
ble for insertion into the connector (particularly if the
connector is fitted along another cable to be tapped) re-
quires a fairly long section of end cable. The latter thus
means, for example, that a larger hole is required where
the cable is buried, increasing the costs of installing and
maintaining power lines.
[0003] It is an object of this invention to provide a
sealed clamping connector that is secure and that re-
duces the need for slack in cables to be interconnected
thereby.
[0004] It would be desirable to provide a secure and
easy means of connecting insulated cables to insulation
piercing clamping connectors that is more versatile. In
particular, it would be advantageous to enable clamping
of cables with different configurations, without requiring
a different connector for each configuration. For exam-
ple, it would be advantageous to provide a secure and

reliable insulation piercing clamping connector that en-
ables two cable ends to be connected together, the ca-
ble ends protected from the environment and preventing
exposure of live bare conductor ends.
[0005] Objects of this invention have been achieved
by providing the connector assembly according to claim
1. Disclosed herein is an electrical connector assembly
comprising an electrical insulation piercing connector
having a pair of clamping halves or jaws, at least one of
the jaws comprising at least one insulation piercing ter-
minal having insulation piercing contacts for piercing
through an outer insulation layer of an electrical cable
and contacting inner conducting strands thereof, the as-
sembly further comprising an end sealing cap insertable
over an end of the cable wherein the end sealing cap is
adapted to be received between the clamping halves or
jaws such that the insulation piercing contacts pierce
through the end sealing cap during clamping connection
to the cable. Advantageously therefore, the end sealing
cap can be pre-mounted to the cable end which may be
inserted laterally (i.e. approximately orthogonally to the
direction of the cable) between the clamping jaws. The
jaws are subsequently clamped tightly together where-
by the insulation piercing contacts pierce through the
end sealing cap and insulation of the cable for contact-
ing the inner contacting strands. The seal is thus secure-
ly held to the connector when the cable is terminated,
and provides safe operation by pre-assembly to the ca-
ble end thereby covering exposed conductors at the cut-
off end of the cable, and further enabling the sealed ca-
ble end to be inserted between the clamping halves of
the connector from the side rather than in the cable di-
rection such that little cable slack is required.
[0006] The connector assembly may further comprise
one or more pre-clamping retention members mounta-
ble on at least one of the clamping halves, for retaining
the end sealing cap and end cable to the connector prior
to termination of the cable to the connector. The end
sealing cap and cable end can thus be inserted between
the jaws of the connector and held by the one or more
retention devices thereto prior to clamping the jaws to-
gether. The connector assembly can thus be easily han-
dled for example to position the other side of the clamp-
ing halves over another cable, whilst ensuring correct
positioning of the cables in the connector for correct ter-
mination thereof. The retention member and end sealing
cap may be further provided with interengaging shoul-
ders that co-operate to locate and position the clamping
jaw with respect to the end of the cable, thereby ensur-
ing correct positioning during termination. The retention
members may be movably mounted to the connector,
for example slidable in a direction approximately per-
pendicular to the cable direction and towards on of the
clamping jaws. The retention member provisionally
clamps the cable one of the clamping jaws of the con-
nector. Ratchet teeth may be provided along one or
more sides or edges of the retention member for co-op-
eration with complementary teeth in a guide portion at-

1 2



EP 0 969 552 B1

3

5

10

15

20

25

30

35

40

45

50

55

tached to the clamping jaw for receiving and guiding the
retention member, the interengaging teeth serving to
maintain the retention member in the provisional clamp-
ing position.
[0007] The end sealing cap may be made of an elas-
tomeric material with a substantially cylindrical body de-
fining a cavity adapted to snugly or elastically fit over a
length of the cable end greater than the length of the
connector (with regards to the cable direction). Two or
more end sealing caps may be provided as a single
moulding whereby the end sealing caps are breakably
interconnected together such that different cable diam-
eters can be accommodated. Prior to utilisation, the end
caps may for example be removably attached to the
connector.
[0008] Further advantageous aspects of the invention
are set forth in the claims, or will be apparent from the
following description and drawings.
[0009] An embodiment of this invention will now be
described by way of example with reference to the fig-
ures in which;

figure 1 is a plan end view of an insulation piercing
connector assembly about to receive an end-cable
over which is mounted an end sealing cap;
figure 2 is a perspective view of the connector as-
sembly of figure 1, with the end cable inserted be-
tween clamping halves or jaws of the connector;
figure 3 is a perspective view of the assembly of fig-
ure 2 with pre-termination retention members of the
assembly moved to the retaining position holding
the end cable to the connector;
figure 4 is a plan end view of the assembly of figure
3;
figure 5 is a perspective view of different size end
sealing caps moulded together.

[0010] Referring to the figures, a connector assembly
1 comprises an insulation piercing contact (IPC) con-
nector 2 for interconnecting a first through-cable or end-
cable (not shown) to an end-cable 6. The through-cable
may for example be a main cable, off which electrical
power is tapped to a branch, tap, or distribution cable 6
(hereinafter "end-cable"). Alternatively, the IPC connec-
tor may interconnect two end-cables thereby acting as
a splice. Both cables are comprised of inner conducting
strands surrounded by an outer insulating layer. The IPC
connector 2 is provided with a pair of opposed clamping
halves 11, 13, each comprising insulation piercing con-
tacts for piercing through the cable outer insulation lay-
ers and contacting the inner conducting strands. Such
connectors are generally well known in the art, and may
for example be provided with clamping halves compris-
ing an insulative housing and contacts according to EP
0 007 706, FR 2 634 070, or US 5,015,198. The clamp-
ing halves 11, 13 are clamped together by means of a
bolt 14 centrally positioned between cable receiving
sides 5, 7 of the connector. As insulation piercing con-

nectors are well known in the art, the IPC connector 2
will not be described in further detail except for the fea-
tures relating to the improvements thereof.
[0011] The assembly further comprises an end seal-
ing cap 8 mountable over the end of the end-cable 6,
and a pre-termination retention device 4 mounted on the
connector 2 for holding the end cable and cap to the
connector prior to electrical termination, as will be de-
scribed in more detail further on. The end cap 8 can be
made of an elastomeric material such as a silicon based
rubber, or a flexible plastic material that is injection
moulded, and comprises a substantially cylindrical cav-
ity 16 extending therethrough for snugly receiving the
cable end 6 therein through a cable receiving or open
end 18 until abutment with an opposed closed end 20
(see figures 2 and 5). Proximate the open end 18 the
cavity 16 may be provided with a plurality of circumfer-
ential sealing ribs 22 for providing a water tight seal
against the cable 6. For caps made from a supple elastic
material such as rubber, the inner diameter of the cylin-
drical cavity 16 may be slightly smaller than the outer
diameter of the cable such that elastic compression of
the sealing ribs 22 against the cable provides a tight
seal. The elasticity of a rubber sealing cap also enables
a single sealing cap to be utilised for cables of slightly
different diameters.
[0012] A plurality of end sealing caps 8, 8' as shown
in figure 5, may be provided with the connector assem-
bly 1 for use with different cable sizes, whereby to pro-
vide an economical connector assembly the different
end sealing caps 8, 8' may be moulded together such
that they are integrally attached via bridging portions 24
and connected to the bridging portions 24 via thin break-
able portions 26 such that the desired end cap may be
broken off for use in the assembly, as shown for example
in figure 2. The sealing caps may be fixable provisionally
to the connector by means of the hole 25 received in the
stud 27 on the connector.
[0013] The end cap may also be made of a less resil-
ient material such as a plastic, and for example partially
filled with a sealing gel or grease that prevents the in-
gress of moisture by filling any hollow spaces within the
cavity 16 when the cap is mounted on the cable.
[0014] The end sealing cap is further provided with re-
taining walls 28, 29 proximate the or open end 18 and
closed end 20 respectively, the retaining walls 28, 29 in
the form of circular flanges defining retention shoulders
30, 31 extending radially from the elongate cylindrical
body portion 32 of the sealing cap. The retention shoul-
ders 30, 31 are in this embodiment spaced apart by a
distance (D) that is greater than the length (L) of the IPC
connector 2 (in the direction (C) of the cable 6) between
opposed end faces 34, 35 of the connector. The retain-
ing walls 28, 29 thus serve to locate and position the
cable end assembled to the sealing cap 8 with respect
to the connector, and in particular with respect to the
insulation piercing contact teeth 9 thereof.
[0015] Prior to termination the end sealing cap 8 is
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thus slipped over the end of the cable 8 until abutment
of the severed end of the cable against the closed end
20 of the sealing cap, and subsequently inserted be-
tween the clamping halves or jaws 11, 13 on one side
(for example the second side 7 as shown in figure 2) of
the connector 2. Insertion of the assembled sealing cap
8 and cable 6 is effected in a direction approximately
perpendicular to the cable direction (C) as indicated by
the orthogonal direction (T) shown in figure 1. Lateral
insertion of the cable end 6 between the jaws 11, 13
whilst ensuring effective sealing and enhanced operator
safety, enables the cable to be terminated in confined
spaces where there is little available cable slack (in com-
parison to conventional sealed IPC connections where
the cable is inserted in the cable direction (C) a sealing
cap protruding beyond an end of the connector).
[0016] As the cable 6 needs to be interconnected to
another cable that is received on the first side 5 of the
connector, it is advantageous to provisionally hold the
connector and cable end together prior to tightening the
bolt 14, which is effected by the retention members 4.
Whilst two retention members are provided in the em-
bodiment shown in figures 2-4, one retention member 4
mounted to one of the connector jaws 11 at either end
34, 35 respectively thereof may be provided. The reten-
tion member 4 comprises a retainer plate 38 movably
received through a guide 40 securely attached to a sup-
port 39 extending from one of the clamping jaws 13 of
the connector. In this embodiment, the support 39 and
guide 40 are integrally formed with the housing of the
lower clamping jaw 13. The guide 40 has a cavity ex-
tending therethrough for guiding the retainer plate 38 in
the direction of movement (V) thereof which is orthogo-
nal to a plane formed by the cable direction (C) and di-
rection of insertion (T) of the cable end into the connec-
tor. The retainer plate 38 is provided with a pair of flexible
extensions 41 that extend from an actuation end 42 to
a retaining end 44 of the plate, the ends 42, 44 at op-
posed ends of the retainer plate 38 with respect to the
vertical direction (V) as viewed with respect to figure 1.
Each extension 41 is provided with a plurality of teeth
46 on an outer edge thereof that are co-operable with
teeth on respective inner edges of opposed sides of the
guide 40 for retaining the retention plate 38 in the guide
40. In particular, the teeth 46 prevent the retaining plate
38 from being raised out of the retaining position shown
in figure 3, which is achieved by depressing the retainer
plate 38 (for example by manually pushing down the ac-
tuation end 42) until the opposed oblique clamping sur-
faces 48 of the retention end 44 clamp the cylindrical
body portion 32 against the lower clamping jaw 13. The
elasticity of the extensions 41 enable the retainer plate
38 to be depressed into the retaining position shown in
figure 3 with the teeth 46 engaging co-operating teeth
in the guide 40 like a ratchet.
[0017] The retention end 44 of each retainer plate 38
engages the sealing cap body 32 adjacent the respec-
tive retaining shoulders 30, 31 of the sealing cap in order

to retain the end cable 6 and sealing cap 8 securely to
the connector, particularly in the cable direction (C).
[0018] In view of the oblique (inwardly tapered and
partially arcuate) surfaces 48 at the retention end 44,
the sealing cap body 32 is tightly clamped against the
end cable 6 at the locations of the retaining plates 38,
particularly since the cap is made of a flexible material,
thereby ensuring a secure grip of the end cable 6 to the
assembly prior to termination. The cable 6 and sealing
body 32 are "wedged" between the pair of resilient ex-
tensions 41.
[0019] It may be noted that the extensions 41 extend
from the actuation end 42 substantially as cantilever
beams provided with hollow portions 50 to increase the
flexibility thereof whilst providing a robust extension with
a sufficiently large clamping edge 48. The assembled
end cable and sealing cap provisionally retained to the
connector in the pre-termination position shown in figure
3, can thus be handled by an operator for positioning
another cable on the other side of the connector without
concern about the need to position two cables simulta-
neously. This also ensures that when the bolt 14 is tight-
ened and the clamping halves are moved together, the
cables are correctly positioned between the insulation
piercing contacts 9. The insulation piercing contact teeth
of the connector are provided with a sufficient height to
penetrate through the body 32 of the sealing cap and
subsequently through the insulation of the cable for con-
tacting the inner conductor core of the cable. As the
body 32 of the sealing cap may be of a relatively thin
compressible material, the insulation piercing teeth of
standard connectors typically have a sufficient depth for
piercing through the seal cap and insulating layer of the
cable.

Claims

1. An electrical connector assembly (1) comprising an
electrical insulation piercing connector (2) having a
pair of clamping halves or jaws (11, 13), at least one
of the jaws comprising at least one insulation pierc-
ing terminal having insulation piercing contacts (9)
for piercing through an outer insulation layer of an
electrical cable (6) and contacting inner conducting
strands thereof, the assembly further comprising an
end sealing cap (8) insertable over an end of the
cable (6), wherein the end sealing cap (8) is adapt-
ed to be received in a direction transverse (T) to a
direction (C) of the cable between the clamping
halves (11, 13) such that the insulation piercing con-
tacts (9) pierce through the end sealing cap (8) dur-
ing connection to the cable.

2. The assembly of claim 1 wherein end sealing cap
(8) is provided with at least one retaining wall (28,
29) for locating the end sealing cap with respect to
the connector (2) in the cable direction (C).
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3. The assembly of claim 2 wherein the sealing cap
comprises at least a pair of said retaining walls (28,
29) separated by a distance (D) for positioning prox-
imate or adjacent respective opposed ends (34, 35)
of the connector with regards to the cable direction
(C).

4. The assembly of claim 2 or 3 wherein the sealing
cap retaining walls (28,29) are in the shape of discs
extending radially from a cylindrical body portion
(32) of the sealing cap, thereby defining opposed
retention shoulders (30, 31) respectively.

5. The assembly of any one of the preceding claims
wherein the assembly comprises a retention mem-
ber (4) comprising a guide (40) securely fixed to one
of the clamping jaws (13) and receiving a retaining
plate (38) that is movable from a cable receiving po-
sition where the sealing cap (8) and end cable (6)
can be inserted between the jaws (11, 13) of the
connector to a retaining position where the cable
and sealing cap are retained and positioned against
said one of the clamping jaws (13) prior to termina-
tion of the connector.

6. The assembly of the preceding claim wherein the
retaining plate (13) comprises at least one flexible
extension (41) having teeth (46) along an outer
edge thereof co-operable with complementary
teeth in the retaining guide (40) for holding the re-
taining plate (38) in the cable receiving and retain-
ing positions respectively.

7. The assembly of any one of the preceding claims
wherein the connector comprises a pair of retention
members (4) positioned respectively adjacent op-
posed ends (34,35) of the connector with regards
to the cable direction (C).

8. The assembly of any one of the preceding claims
wherein a plurality of end sealing caps (8, 8') for re-
ceiving cables of different diameters are integrally
moulded together via break away bridging portions
(24).

Patentansprüche

1. Elektrische Verbinderanordnung (1), die einen elek-
trischen Isolierungsdurchdringungsverbinder (2)
aufweist, der ein Paar Klemmhälften oder Klemm-
backen (11, 13) aufweist, wobei mindestens eine
der Klemmbacken mindestens eine Isolierungs-
durchdringungsklemme mit Isolierungsdurchdrin-
gungskontakten (9) für das Durchdringen einer äu-
ßeren Isolierungsschicht eines elektrischen Kabels
(6) und das Kontaktieren von deren inneren leiten-
den Litzen aufweist, wobei die Anordnung außer-

dem eine Enddichtungskappe (8) aufweist, die über
ein Ende des Kabels (6) einsetzbar ist, wobei die
Enddichtungskappe (8) so ausgerührt ist, daß sie
in einer Richtung quer (T) zu einer Richtung (C) des
Kabels zwischen den Klemmhälften (11, 13) aufge-
nommen wird, so daß die Isolierungsdurchdrin-
gungskontakte (9) durch die Enddichtungskappe
(8) während der Verbindung mit dem Kabel dringen.

2. Anordnung nach Anspruch 1, bei der die Enddich-
tungskappe (8) mit mindestens einer Haltewand
(28, 29) für das Anordnen der Enddichtungskappe
mit Bezugnahme auf den Verbinder (2) in der Ka-
belrichtung (C) versehen ist.

3. Anordnung nach Anspruch 2, bei der die Dichtungs-
kappe mindestens ein Paar der Haltewände (28,
29), getrennt durch einen Abstand (D), für das Po-
sitionieren naheliegender oder benachbarter ent-
sprechender gegenüberliegender Enden (34, 35)
des Verbinders mit Bezugnahme auf die Kabelrich-
tung (C) aufweist.

4. Anordnung nach Anspruch 2 oder 3, bei der die Hal-
tewände (28, 29) der Dichtungskappe in der Form
von Scheiben vorliegen, die sich radial von einem
zylindrischen Körperabschnitt (32) der Dichtungs-
kappe aus erstrecken, wodurch gegenüberliegende
Arretiervorsprünge (30, 31) entsprechend definiert
werden.

5. Anordnung nach einem der vorhergehenden An-
sprüche, bei der die Anordnung ein Arretierelement
(4) aufweist, das eine Führung (40) aufweist, die si-
cher an einer der Klemmbacken (13) befestigt ist
und eine Halteplatte (38) aufnimmt, die aus einer
Kabelaufnahmeposition, wo die Dichtungskappe
(8) und das Endkabel (6) zwischen den Klemmbak-
ken (11, 13) des Verbinders eingesetzt werden kön-
nen, in eine Halteposition beweglich ist, wo das Ka-
bel und die Dichtungskappe gehalten und an einer
der Klemmbacken (13) vor dem Anschluß des Ver-
binders positioniert werden.

6. Anordnung nach vorhergehenden Ansprüchen, bei
der die Halteplatte (13) mindestens eine elastische
Verlängerung (41) mit Zähnen (46) längs eines äu-
ßeren Randes davon aufweist, die mit komplemen-
tären Zähnen in der Halteführung (40) für das Hal-
ten der Halteplatte (38) in der Kabelaufnahme- und
bzw. Halteposition zusammenwirken können.

7. Anordnung nach einem der vorhergehenden An-
sprüche, bei der der Verbinder ein Paar Arretierele-
mente (4) aufweist, die an die entsprechend an-
grenzenden gegenüberliegenden Enden (34, 35)
des Verbinders mit Bezugnahme auf die Kabelrich-
tung (C) positioniert sind.
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8. Anordnung nach einem der vorhergehenden An-
sprüche, bei der eine Vielzahl von Enddichtungs-
kappen (8, 8') für das Aufnehmen von Kabeln mit
unterschiedlichem Durchmesser zusammenhän-
gend miteinander mittels Losreißüberbrückungsab-
schnitten (24) geformt sind.

Revendications

1. Assemblage de connecteur électrique (1) compre-
nant un connecteur électrique à percement d'isola-
tion (2) comportant une paire de moitiés ou de mâ-
choires de serrage (11, 13), au moins une des mâ-
choires comprenant au moins une borne à perce-
ment de l'isolation comportant des contacts à per-
cement d'isolation (9), destinés à percer une cou-
che d'isolation externe d'un câble électrique (6) et
à contacter les brins conducteurs internes corres-
pondants, l'assemblage comprenant en outre un
capuchon d'étanchéité d'extrémité (8) pouvant être
inséré au-dessus d'une extrémité du câble (6), le
capuchon d'étanchéité d'extrémité (8) étant destiné
à être reçu dans une direction transversale (T) à
une direction (C) du câble entre les moitiés de ser-
rage (11, 13), de sorte que les contacts à percement
d'isolation (9) percent le capuchon d'étanchéité
d'extrémité (8) au cours de la connexion au câble.

2. Assemblage selon la revendication 1, dans lequel
le capuchon d'étanchéité d'extrémité (8) comporte
au moins une paroi de retenue (28, 29) pour posi-
tionner le capuchon d'étanchéité d'extrémité par
rapport au connecteur (2) dans la direction du câble
(C).

3. Assemblage selon la revendication 2, dans lequel
le capuchon d'étanchéité comprend au moins une
paire desdites parois de retenue (28, 29) séparées
d'une distance (D) en vue d'un positionnement pro-
che des extrémités opposées respectives (34, 35)
du connecteur ou en un point adjacent à celles-ci,
dans la direction du câble (C).

4. Assemblage selon les revendications 2 ou 3, dans
lequel les parois de retenue (28, 29) du capuchon
d'étanchéité ont la forme de disques s'étendant ra-
dialement à partir d'une partie de corps cylindrique
(32) du capuchon d'étanchéité, définissant ainsi
respectivement des épaulements de retenue oppo-
sés (30, 31).

5. Assemblage selon l'une quelconque des revendica-
tions précédentes, dans lequel l'assemblage com-
prend un élément de retenue (4) comprenant un
guide (40) fixé fermement à une des mâchoires de
serrage (13) et recevant une plaque de retenue (38)
pouvant être déplacée d'une position de réception

du câble, dans laquelle le capuchon d'étanchéité (8)
et le câble d'extrémité (6) peuvent être insérés entre
les mâchoires (11, 13) du connecteur, et une posi-
tion de retenue dans laquelle le câble et le capu-
chon d'étanchéité sont retenus et positionnés con-
tre ladite une mâchoire de serrage (13) avant le rac-
cordement du connecteur.

6. Assemblage selon l'une quelconque des revendica-
tions précédentes, dans lequel la plaque de retenue
(13) comprend au moins une extension flexible (41)
comportant des dents (46) le long d'un bord externe
correspondant, pouvant coopérer avec des dents
complémentaires dans le guide de retenue (40)
pour retenir la plaque de retenue (38) respective-
ment dans la position de réception du câble et dans
la position de retenue.

7. Assemblage selon l'une quelconque des revendica-
tions précédentes, dans lequel le connecteur com-
prend une paire d'éléments de retenue (4) position-
nés respectivement près des extrémités opposées
(34, 35) du connecteur par rapport à la direction du
câble (C).

8. Assemblage selon l'une quelconque des revendica-
tions précédentes, dans lequel plusieurs capu-
chons d'étanchéité d'extrémité (8, 8') destinés à re-
cevoir les câbles de diamètre différent sont assem-
blés par moulage d'une seule pièce par l'intermé-
diaire de parties de liaison détachables (24).
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