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Summary of Facts and Subm ssi ons

1780.D

The appellant filed an opposition agai nst European
patent No. 0 225 190 and now contests the interlocutory
deci sion of the opposition division that account being
taken of the anendnents made during the opposition
proceedi ngs, the patent and the invention to which it
related nmet the requirenents of the EPC

The opposition was based on the ground that the
subject-matter of clains 1 and 4 did not involve an

i nventive step (Article 100(a) EPC in conjunction with
Articles 52(1) and 56 EPC). The foll ow ng docunents,
which were cited in the notice of opposition, were
referred to by the appellant in the grounds of appeal:

A EP- A-0 139 483,

B: US- A-3 883 208 and

D EP-A-0 121 986.

The patent has not been anended during the appea
proceedings. Caim1l reads as a foll ows:

"A nmet hod of nmaking a connection between an electric
cable (20) and electrical apparatus by neans of an
electrically insulating electrical connector (2, 46),
wherein an outer insulating jacket (22) of the
cable is renoved to expose an electrical screen (28) of
the cable, the screen is renoved to expose primary
i nsul ation (30) of the cable, and the primary
insulation is renoved to expose a conductor (32) of the
cabl e;
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wherein the cable is term nated by el ectri cal
stress control material (34) that extends over the
exposed end of the cable screen and al ong at | east part
of the exposed primary insulation, and by el ectrica
insulation material (36, 44) that extends in close
conformty over the cable screen and over the stress
control material (34);

wherein the connector (2, 46) conprises: an
i nsul ati ng body having a first passageway (6; 48)that
is arranged to receive the cable; a second passageway
(8; 58) for engagenent with the electrical apparatus;
and electrically conductive neans (12, 38; 54, 56, 62)
that is disposed in the insulating body so as to form
an electrically conductive path between the conductor
of the cable and the el ectrical apparatus when the
cable is received in the first passageway (6; 48) and
the electrical apparatus is engaged within the second
passageway of the insulating body of the connector; and

wherein the termnated cable is inserted as a
push-fit into the first passageway (6; 48) of the
connector (2; 46) and the cable conductor is
el ectrically connected to the electrically conductive
nmeans. "

| ndependent claim4 reads as foll ows:

"A cabl e connection arrangenent conprising (a) an
el ectric cable (20; 40), and (b) an electrically
i nsul ating connector (2; 46) for connecting the cable
to electrical apparatus,

wherein (i) an outer insulating jacket (22) of the
cabl e has been renoved to expose an el ectrical screen
(28) of the cable, the screen has been renoved to
expose primary insulation (30) of the cable, and the
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primary insulation has been renoved to expose a
conductor (32) of the cable, and (ii) the cable is
partially term nated by electrical stress contro
material (34) that extends over the exposed end of the
screen and along at |east part of the exposed prinmary
i nsul ati on; and

wherein the connector (2, 46) conprises: an
I nsul ating body having a first passageway (6; 48) that
is arranged to receive the cable; a second passageway
(8; 58) for engagenent with the el ectrical apparatus;
and el ectrically conductive neans (12, 38; 54, 56, 62)
that is disposed in the insulating body so as to form
an electrically conductive path between the conduct or
of the cable and the el ectrical apparatus when, in use,
the cable is received in the first passageway (6; 48)
and the electrical apparatus is engaged within the
second passageway of the insulating body of the
connect or;

characterised in that

the termnation of the cable (20; 40) is conpleted
by electrical insulation material (36; 44) that extends
in close conformty over the cable screen and over the
stress control material;

and in that the term nated cable (20; 40) and the
first passageway (6; 48) of the connector (2; 46) are
so arranged that the conpletely term nated cable is
receivable in the first passageway of the connector as
a push-fit."

Clains 2 and 3 are dependent on claiml1l and clains 5 to
9 are dependent on claim4.

The appellant's argunments in the grounds of appeal nay
be summari sed as foll ows:
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According to the contested patent, the invention
related to a cabl e connection arrangenent between an

el ectrical cable and an el ectrical apparatus, which was
connect abl e/ di sconnect abl e and whi ch was suitable for
voltages in excess of 1 kV, in particular for 12, 17.5
and 24 kV vol tage ranges.

Docunent B di scl osed a push-fit cable connection
arrangenent conprising an electric cable suitable for
vol tages of 1 kV or nore, but generally less than 7 kV,
and a connector for connecting this cable to an

el ectrical apparatus. The person skilled in the art
woul d have realized that it was necessary to reduce the
el ectrical stress at the end of the screen of this
prior art arrangenent for cables submtted to voltages
hi gher than 10 kV. Seeking a way of achieving this, the
skill ed person woul d have consul ted docunment D which

di scl osed a nethod of limting electrical stress at a
cabl e connection by neans of at |east one |ayer of

el ectrical stress control material extending over the
exposed end of the screen of the cable and over at

| east part of the exposed end of the electrica

insul ating |layer of the cable, and a | ayer or tube of
electrically insulating material extending in close
conformty over the cable screen and over the stress
control material. The presence and the shape of the
contact elenment and the shape of the connecting nenber
for the cable in the arrangenent disclosed in docunent
B had nothing to do with the push-fit aspect of the
connector disclosed in docunent B. The person skilled
in the art would have di sregarded docunent A because it
di d not disclose a nountabl e-di snount abl e arrangenent
able to forma push-fit connection between a connector
and a cable. The nmethod defined in claim1 and the
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cabl e connection arrangenent defined in claim4 of the
contested patent were obvious in view of a conbination
of docunments B and D

The respondent argued essentially that before the
priority date of the patent in suit there were three
mai n nmet hods of connecting an electrical cable to

el ectrical equipnent by neans of an electrically

i nsul ati ng connector, as exenplified by docunents A B
and D. The nethod disclosed in B was not suitable for
vol t ages above 7 kV and the connector could not accept
a wi de range of cable dianeters. Nor could it be used
wi th paper insul ated cables, because the paper woul d
tear and unravel during insertion of the cable. The
met hod di scl osed in docunment A could be used with a

wi de range of cable dianeters and it could be used with
paper insulated cables. But it was not suitable for
very high voltages and had the di sadvantage that the
nmoul di ng of a heat-shrinkabl e passage into the main
body of the connector involved a conpl ex manufacturing
process and the cable could not be renpved fromthe
connector w thout destroying the connector. The nethod
according to docunent D had the disadvantage that two
heat - shri nkabl e sl eeves were needed and the cable coul d
be di sconnected only by destroying the outer heat-
shrink sl eeve. The invention conbined the use of a
fully term nated cable with a push-on type of
connector. The non-inventive skilled person woul d not
have considered fully termnnating a cable by applying
stress control material and electrical insulation
material to it before inserting it into a push-on
connector, because there would be no need to do so and
it would detract fromthe advantage of push-on
connectors, nanely quick and sinple installation.
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\Y/ Fol | owi ng a communi cati on of the board acconpanying a
summons to oral proceedi ngs, the appellant infornmed the
board that it would not attend. The oral proceedi ngs

wer e cancel | ed.

VI, The appel | ant requested that the decision under appeal
be set aside and that European patent No. 0 225 190 be
revoked.

VIIl. The Respondent requested that the appeal be di sm ssed.

Reasons for the Deci sion

1. The appeal is adm ssible.

2. The novelty of the subject-matter of clains 1 and 4 was
not chall enged by the appellant. Therefore, the nmain
i ssue to be considered in the present appeal is whether
the subject-matter of clains 1 and 4 involves an
i nventive step within the neaning of Article 56 EPC
over the prior art cited by the appellant.

3. There is agreenent between the parties and the Board
t hat docunent B discloses the prior art closest to the
met hod of making a connection according to claim1 and
to the cabl e connection arrangenent according to

cl aim 4.
3.1 According to docunent B (see Figure 2 and colum 2,
line 42, to colum 3, line 7), a cable 12 is prepared

for term nation by stripping an outer sem conductive
| ayer 38 fromthe end of the cable to expose the
i nsul ation 42 and renoving a portion of the insulation

1780.D N
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42 to expose the end of the conductor 40. Cable
termnation is achi eved by neans of a cable connecting
el ement 18 which includes a blind bore 44, into which
t he exposed end of the conductor 40 is inserted and
secured in place by crinping the connecting el enent.
Then the cable end with the connecting elenent is
inserted into a passage 36 in a resilient insulating
housing 30. An electrically conductive el astoneric
lining is provided on the surface of the passage to
equal i ze the voltage gradient around the electrica
connection between the connecting elenent 18 and a
connecti ng nenber 20 | ocated in a passage running at
right angles to the passage 36.

The cabl e connection arrangenent according to claim4
of the patent in suit differs fromthe one known from
docunent B inter alia in that the cable itself is fully
termnated by electrical stress control material that
extends over the exposed end of the cable screen and

al ong at | east part of the exposed primary insulation,
and by electrical insulation material that extends in
cl ose conformty over the cable screen and over the
stress control material, so that the term nated cabl e
iIs receivable in the first passageway as a push-fit,
wher eas according to docunent B the stress contro
material is provided as a lining in the passage and, as
shown in Figure 2, is of larger dianmeter than the hole
t hrough which the cable is introduced. In this
arrangenent a push-fit insertion of the cable and the
stress control material into the passage woul d be

I npossi bl e.

The nethod according to claim1l of the anmended pat ent
in suit differs fromthat disclosed in docunent B inter
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alia in that, in the former, the cable is fully
termnated (in the sense of providing all the necessary
stress control and insulation at its end) before it is
inserted as a push-fit into the first passageway,
whereas, in the latter, the connecting elenent 18 and
cable end are inserted into the passage 36 which is
lined with stress control material.

3.4 As is acknow edged in the description of the patent in
suit, the arrangenent disclosed in docunent B is
suitable only for voltages up to about 7 kV and only
for cable having plastic (as opposed to paper-|ead)
insulation. It is also explained there that it is not
generally feasible to forma push-fit connection on to
paper -1 ead cabl e since the wappings of the paper tend
to unravel. The appellant has not challenged this
assessnent of the disadvantages of the prior art known
from docunent B.

4. Starting fromthe closest prior art according to
docunent B, the problemunderlying the patent in suit
may be seen as that of nodifying the push-on type
connector known from docunent B for use with a greater
variety of cables capable of operating at voltages of
7 kV or nore.

5. The question to be addressed is whether the disclosure
i n docunents A and D renders it obvious to the person
skilled in the art to nodify the prior art known from
docunment B in such a manner as to arrive at a method of
maki ng a connection according to claiml or a cable
connection arrangenent according to claim4.

6. As pointed out by the respondent, the nethod discl osed

1780.D N
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i n docunent A can be used with a wide range of cable
di aneters and it can be used with paper insulated

cabl es. However it has the disadvantage that the
nmoul di ng of one end of a heat-shrinkable tube 16 into
the electrically insulating body of the connector
around the opening of the passage for receiving the
cabl e i nvol ves a conpl ex manufacturing process and the
cabl e cannot be di sconnected fromthe connector w thout
destroying the connector. Furthernore, docunent A does
not di sclose or suggest a conpletely term nated cabl e
that is a push-fit into the connector, so the subject-
matter of claiml1l or claim4 of the anended patent
cannot be regarded as the result of an obvi ous
nodi fi cati on of the arrangenent known from docunent B
to incorporate features of the arrangenment known from
docunent A

In the electrical stress control arrangenent disclosed
i n docunent D, an outer insulating jacket 2 of the
cabl e has been cut back to expose an electrical screen
4, 6, 8 of the cable, the screen has been cut back to
expose primary insulation 10 of the cable, and the
primary insulation has been cut back to expose the end
of the conductor 12, on to which a connecting el enent
14 has been crinped. A first layer of electrical stress
controlling material in the formof a heat-shrinkable
tube 16 surrounds the exposed portions 6, 8 of the
screen and part of the exposed length of the primry

i nsul ation. A second |ayer of electrical stress
controlling material in the formof a coating 18
applied to part of the inner surface of a heat-
shrinkabl e i nsul ation tube 20 covers nost of the first
| ayer of electrical stress controlling material. The
tube 20 extends fromthe cable jacket 2 to cover al



8.1

8.2

1780.D

- 10 - T 0999/ 97

t he exposed parts of the cable and part of the crinped
connector 14. This arrangenent can operate at 20 kV and
can be used with cabl es containing paper |ayers.

The appellant particularly stressed that the clained
met hod was obvious in view of the conbination of
docunents B and D. However, docunent D does not

i ndi cate anywhere that the cable term nation
arrangenment described there is suitable for push-fit
insertion into a passageway in an electrically

i nsul ati ng connector body. Rather, it is conplete in
itself and does not require any further insulation.

If the term nated cabl e described in docunent D were
inserted as a push-fit into an appropriately
constructed nodification of the passageway 36 of the
connector shown in Figure 2 of docunent B, and the
connecting el enent 14 described in docunent D were
adapted to cooperate with the connecting nenber 20
descri bed in docunent B, the resulting arrangenent
woul d fall within the ternms of claim4 of the anended
patent. However, this can only be seen with the benefit
of hindsight once the subject-matter of claim4 has
been made known, and only shows that it could be done.

In the judgenent of the Board, the notiona

know edgeabl e but rel atively unimagi nati ve person
skilled in the art would not have thought of making
such a conbination, since it would greatly increase the
conpl exity of connecting a cable to the connector known
from docunent B to the detrinent of one of its known
advant ages, sinplicity. Unless further steps were
undertaken to sinplify it, such an arrangenent would
have three |l ayers of stress controlling materi al
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(nanely two |ayers on the cable, known from docunent D,
and a layer lining the passageway, known from docunent
B). The idea only beconmes worthwhil e when the useful
features (as specified in claim4 of the anended
patent) are selected and the redundant ones eli m nat ed.
The notional skilled person cannot be expected to
envisage all this by hinself wi thout at |east sone hint
to point himin that direction.

9. In conclusion, it has not been shown that the subject-
matter of claiml, or that of claim4 of the patent in
suit is obvious having regard to the prior art
docunents A, B and D. The cl ained invention nust
therefore be considered as involving an inventive step
within the nmeaning of Article 56 EPC.

O der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

S. Fabi ani W J. L. \Weeler
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