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Summary of Facts and Subm ssi ons

VI .
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The appel | ant (opponent) | odged an appeal against the
deci sion of the opposition division, dispatched on

28 March 1996, rejecting the opposition against

Eur opean patent No. 0 372 106. The notice of appeal was
received on 31 May 1996, the prescribed fee being paid
on the same day. The statenent setting out the grounds
of appeal was received on 12 July 1996.

Opposition had been filed against the patent as a whole
and based on Article 100(a) together with
Articles 52(1) and 56 EPC

Oral proceedings before the Board of Appeal were held
on 12 Decenber 2000.

The appel | ant requested that the decision under appeal
be set aside and that the patent be revoked. Reference
was specifically nade to the foll ow ng docunents:

El: EP-A-0 230 103,
E2: DE-A-30 02 014, and
E6: EP-A-0 233 022.

The respondent requested that the appeal be dism ssed
and that the patent be naintained on the basis of
clainms 1 to 6 filed on 13 Novenber 2000, with the
description as granted, subject to the insertion in
colum 1, between |ines 40 and 41, of new page 1 filed
on 13 Novenber 2000, and the Figures as granted.

Caiml1l on file reads as foll ows:

"1l. A surge arrester conprising a plurality of
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cylindrical arrester elenments (11) of netal oxide

vari stor material, which are arranged one after the
other in the axial direction of the arrester elenents
between two end el ectrodes (13) in an el ongated
protective housing (10) of Pol yathylen, which is shrunk
onto the arrester elenents arranged one after the

ot her, thereby making contact with the envel ope surface
of the arrester elenents and being resistant to
deformati on under the operating conditions for the
surge arrester the end surfaces of the arrester

el enents bei ng perpendicular to the axial direction of
the arrester elenments and provided with el ectrodes
(11a) secured to said arrester el enents,
characterized in

that the protective housing consists of cross-1linked HD
pol yet hyl ene,

t hat heat - absorbi ng bodies (12) of netallic materi al
are interposed between the arrester elenents,

that the protective housing (19) has a wall thickness
| arger than 2 mm

that the end el ectrodes (13) are provided wi th annul ar
recesses (14) or projections, into which or between
whi ch parts of the protective housing (10) project,

and that no additional neans are provided which extend
fromone end to the other end of the stack of arrester
el ements and i nterposed heat-absorbi ng bodies for
providing a axial force on said stack."

The opposition division, in the "Facts and Subm ssi ons"
of its decision, referred to docunents D1 to D5, but
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hel d that the subject-matter of patent claim1l was

i nventive because it was not rendered obvious by the
teachi ng gi ven by docunment E1 when conbi ned with that
of docunment SU-A-853 728 (nunbered D1 and D5
respectively in the opposition procedure). The

opposi tion division did not coment on the teachi ngs of
further docunents cited in the statenent of opposition
(referred to as docunents D2, D3 and D4, and i ncluding
af orenenti oned docunent E2) nor did it comrent on the
prior art according to docunment E6 which had been cited
as D2 during pre-grant exam nati on.

The appel | ant argued that the subject-matter of claiml
was rendered obvious by the teaching of docunent E2 in
conbination with that of documents E1 and E6.

Setting out froma surge arrester known from E2, which
constituted the closest prior art, and wishing to

i nprove the nechanical stability thereof, the skilled
person had to reconcile the desire for an increased
stability of the housing with the requirenent for
sufficient heat dissipation. The skilled person was
aware of the fact that increasing the wall thickness of
the housing in order to inprove its stability included
the risk of an overheating of the surge arrester during
operation. In this situation, it would have been
obvious for the skilled person to resort to the
solution offered by docunent E6 of interposing heat-
absorbing bodies of netallic material between the
arrester elenments. Mreover, knowing fromE2 to use
heat - recover abl e pol yet hyl ene for the housing, it would
have been obvious to choose cross-1inked HD

pol yet hyl ene, because this material was known from
docunent E1 as being a suitable material for those
parts of the housing of a surge arrester which held the
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stack of arrester elements together by providing an
axial force on the stack.

The respondent disputed the appellant's view, relying
on the follow ng argunents:

Even a conbi nati on of the teachings of the three
docunents E1, E2 and E6 did not result in a surge
arrester showng all the features conprised in claiml
on file. In particular, none of the cited docunents
showed a housi ng having a wall thickness of nore than

2 Mmin direct contact with the envel ope surface of the
arrester elenents. Mrreover, the cited prior art did
not teach to use cross-linked HD pol yethyl ene for such
a housing conpletely enclosing the stack of arrester

el ement s.

Docunent E1 taught away fromthe clained invention
because of its conplicated structure. The stack of
arrester elenments, which did not include heat-absorbing
bodi es, was hel d together by neans separate fromthe
housi ng, such as rods, so that the housing did not even
conme in contact with the envel ope surface of the stack.
Moreover, E1 did not teach to use cross-linked high
density (HD) polyethylene for the housing. The housing
was fornmed from any heat-recoverabl e pol ymer and even
the material used for the separate neans, ultra high
nmol ecul ar wei ght pol yet hyl ene, was not identical to the
cross-1linked HD pol yet hyl ene specified in claim21 under
consi deration, as was evident from docunent

US-A-3 929 939, relied on by the Board in the summons
to oral proceedings as evidence for the conventional

t erm nol ogy concerni ng pol yethylene materials. Finally,
t he skilled person would have | earned from page 2,

first paragraph, of El that the housing had to be thin-
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wal l ed so as to be heat-recoverabl e.

Docunment E2 did not have a housing of a high nechani cal
stability and did not hint at the use of cross-Iinked
HD pol yet hyl ene for the housing, either. Even the

| argest wall thickness envisaged in E2 for the housing
was 33% snal |l er than the m ni num val ue required
according to the patent. Mreover, E2 did not disclose
annul ar recesses or projections with which the shrunk
housi ng would forma sufficiently strong connection so
as to generate the required axial forces on the stack.
Al t hough the drawings in E2 indicated sone undul ations
at the periphery of the end el ectrodes, these

undul ations, for which no correspondi ng expl anati on was
to be found in the description, could not be conpared
to annul ar recesses within the neaning of claim1 on
file. On the contrary, it was apparent fromE2 that the
required axial forces were generated by parts of the
housi ng extending onto the axial end surfaces of the

el ectrodes. Finally, the incidental reference to
conductive interlayers in the stack of arrester

el ements was not to be considered as a teaching for the
provi si on of heat-absorbi ng bodi es.

Docunent E6 al so taught away fromthe patent. Although
the arrester according to E6 had heat sinks provided
between the arrester elenments, it required a structure
of the housing which was conpletely different fromthat
of the patent. The pol yet hyl ene housi ng shown in E6 was
not in immedi ate contact with the stack of arrester

el enents and did not exert axial forces on the stack.
The stack was rather held together by a shell of gl ass-
reinforced plastics tightly bonded to the envel ope
surface of the stack. The shell had to protect the

pol yet hyl ene housing and to serve as a thermal barrier
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between the arrester elenments and the housing.

In summary, the recognition that the provision of heat
sinks in a surge arrester allowed to increase the wall
t hi ckness of the housing was not rendered obvious from
the cited prior art. In contrast to the prior art, the
surge arrester according to the invention could
tolerate tenperatures in its interior which even
softened the inner regions of the housing as |ong as

t he outer regions of the housing remained sufficiently
cool and rigid.

Reasons for the Decision

1. The appeal conplies with Articles 106 to 108 and
Rule 64 EPC and is therefore adm ssibl e.

2. Amrendnent s

Claim1 on file conbines the features of patent

clainms 1 and 4. Moreover, the preanble is nodified to

t ake account of the prior art according to docunent E2.
Finally, a statenent derived fromthe enbodi nents is
added to the effect that the protective housing is the
sol e neans for providing an axial force on the stack of
arrester elenments and interposed heat-absorbi ng bodies.

Dependent clainms 2 to 6 correspond to clains 2, 3 and 5
to 7 as granted, respectively.

The Board is thus satisfied that, for the purpose of

t his decision, the proposed anendnents conply with the
requirenents of Articles 123(2) and 123(3) EPC.

3205.D Y A
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| nventive step (Articles 52(1) and 56 EPC)

Docunent E2 (cf. in particular clains 1, 2 and 4;
Figures 1-3, 5 and 6; page 7, third and fourth

par agr aph; page 8, third paragraph; page 9, second

par agr aph; page 10, second and third paragraph;

page 11, fifth paragraph; and page 14, first and fourth
par agraph) is considered the closest prior art,
representing a surge arrester which shows all features
conprised in the preanble of claim 1l under
consi der ati on.

Mor eover, the housing of heat-recoverabl e pol yethyl ene
tightly shrunk onto the stack of arrester elenents and
end el ectrodes is the sole neans which exerts the
required axial force on the stack for holding it
together. In this context, Figures 1, 3, 5 and 6 of E2
show undul ations in the cross-sectional draw ngs of the
end el ectrodes indicating annul ar recesses fornmed in

t he envel ope surface of these el ectrodes. The housing
is showmn to conformw th these recesses which

consi stently appear in the drawi ngs whenever an end

el ectrode is shown. Although the recesses are not
explicitly referred to in the description of E2, it is
stated on page 11, fifth paragraph that the housing
woul d tightly encl ose the envel ope surface of the end
el ectrodes. The Board has thus no doubt that a skilled
reader of E2 woul d have taken note of the recesses from
t he drawi ngs and woul d have understood their function
as a neans for supporting a tight anchoring of the
housing to the stack of arrester elenents. Therefore,
the Board cannot detect a relevant difference between
annul ar recesses as defined in claim?1 under

consi deration and those disclosed by the draw ngs of
docunent E2.
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Furt hernore, on page 15, |ast paragraph, of E2 an
indication is given as to the provision of interlayers
of electrically conductive material between the

i ndi vidual arrester elenents. The interlayers should
possess the sane shape as the varistor elenents and
serve for the purpose of adapting the I ength of the
surge arrester to a required value. In this respect, it
has to be assuned that interlayers would have to
possess a significant thickness in order to be useful
for adjusting the length of the arrester. Moreover,
given the fact that the interlayers are forned of a
conductive material, they would inherently possess a
noti ceabl e capability for heat absorption. Therefore,

t he Board considers the reference in E2 to conductive
interlayers nore than an accidental coincidence with
heat - absor bi ng bodies within the neaning of claim1 on
file.

Hence, the subject-matter of claim21l under
consideration differs fromthe surge arrester according
to E2

(a) by the choice of cross-linked HD pol yethyl ene for
t he heat-recoverabl e pol yet hyl ene;

(b) by the choice of a wall thickness larger than 2 nm
for the protective housing, whereas E2
contenplates a range of 0.5 to 1.5 mm

(c) and by the recognition that conductive interlayers
between the arrester el enments, when nmade of
metallic material, can serve as efficient heat-
absor bi ng bodi es.

The obj ective problem associated with this difference
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may be seen in the quest for a housing material which
is capabl e of generating the axial conpression forces
required for holding together the stack of arrester

el ements and in the desire to inprove the nmechanica
and thermal stability of the housing.

A skilled person entrusted with the devel opment and
manuf acture of surge arresters would have been
routinely faced with the first aspect of the
aforenmentioned problem In this context, docunent El
(cf. claim3 in conbination with page 5, second

par agr aph and page 6, second paragraph) woul d have

of fered cross-linked ultra high nol ecul ar wei ght

pol yet hyl ene (havi ng a nol ecul ar wei ght greater than
about 3 mllion) as a material of choice for those
parts of the arrester housing which have to provide an
axial force on the stack of arrester elenments. Relying
on the generally held view of experts as evidenced by
docunent US-A-3 929 939 (cf. colum 1, lines 37-40),

t hat "high density pol yethyl ene having a wei ght average
nol ecul ar wei ght of above 1.5 mllion ... is called

ul trahi gh nol ecul ar wei ght pol yet hyl ene”, the Board
consi ders the cross-|linked heat-recoverabl e

pol yet hyl ene material known fromEl to be identical to
cross-|linked HD pol yethyl ene within the neaning of
claim1 on file.

The respondent contested this finding by interpreting

t he above citation fromUS-A-3 929 939 in conbination
wth the further information in colum 1, |ines 40-42,
"essentially linear in structure, it has sone
properties superior to those of linear high density

pol yet hyl ene of | ower nol ecul ar weight" as evidence for
the fact that, in distinction to HD pol yet hyl ene, an
ultra high nol ecul ar wei ght pol yet hyl ene was |inear and
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hence not cross-linked. The Board considers this

subm ssion to be based on a msinterpretation of the
cited information. This is imediately apparent from
the fact that the term™"linear” is used in the
aforenmentioned citation also for specifying "high
density pol yethylene". Thus, if the respondent's
argunment were correct, HD polyethylene referred to in
claim1 on file could not be cross-linked, either. The
Board has thus no doubt that the attributes "linear"
and "cross-|inked" do not distinguish between HD

pol yet hyl ene and ul trahi gh nol ecul ar wei ght

pol yet hyl ene but refer to different physical phases of
both these materials. In this context, the teaching of
El, stating in the second paragraph of page 6 that "the
polymeric material may be cross-linked at any stage in
its production that will enhance the desired

di mensi onal recoverability”, |eaves no doubt that the
heat - recoverabl e pol yethylene material to be used in

surge arresters has to be a cross-linked materi al .

As regards the aspect of inproving the nmechanical and
thermal stability of the housing, this has to be
regarded as a routine task in designing surge
arresters. Housings of heat-recoverable polyneric

mat eri al have been known to inherently possess |ess
nmechani cal strength than those of ceramc material (cf.
El, page 2, first paragraph). Neverthel ess, heat-
recoverabl e pol yners such as pol yethyl ene are preferred
because of their |ow weight and the fact that the
shrunk housing elimnates the risk of air gaps at the
surface of the arrester elenents which could reduce the
reliability of operation (cf. El, page 4, second

par agr aph; and E2, page 5, |ast paragraph to page 6,
first paragraph).
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A straightforward option for increasing the strength of
a pol yet hyl ene housi ng woul d have been to increase the
wal | thickness (cf. E2, page 7, |ast paragraph). An

i ncrease of the wall thickness, however, inpairs heat

di ssipation through the wall. Hence, in designing a

pol yet hyl ene housi ng, the skilled person would have had
to find a conprom se between these conflicting

requi renments.

In this context, the skilled person would have been
awar e of docunent E6 (cf. Figure 1 and col um 8,

[ines 17-29) which shows a surge arrester with a heat
shrink polynmer housing having netallic discs or blocks
arranged between the arrester elenments, which bl ocks
serve the dual purpose of form ng heat sinks and of
adjusting the required length of the arrester. Between
t he heat shrink housing and the stack of bl ocks and
arrester elenments, a glass reinforced plastics shell is
provi ded for the purpose of holding the stack together
and of formng a thermal barrier between the stack and
t he polynmer housing. In particular fromthe latter
function of the plastics shell it is apparent that, due
to the presence of the heat sinks, heat can be stored
wi thin the stack and need not be dissipated through the
wal | of the heat shrink housing.

G ven the fact that the conductive interlayers in the
stack of arrester elenents according to E2 and the heat
si nk bl ocks according to E6 have in common the function
of adjusting the length of the surge arrester, the
skilled person woul d have readily recognized that the
interlayers in the arrester of E2, in particular when
formed of netal, would be capabl e of absorbing heat to
such an extent that the requirenment for heat

di ssipation through the wall of the housing becones
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rel axed. Having gai ned such insight fromE6, it would
have been obvious for the skilled person that for a
surge arrester of the structure shown by E2 the
conprom se between wall thickness and heat dissipation
can be shifted towards an increase of the fornmer. In
this context, the nmere fact that in the specific

enbodi nent according to E2 another conprom se in favour
of a lower wall thickness was found does not prove a
prej udi ce agai nst wall thicknesses above 2 mm

For these reasons, no exercise of inventive step would
have been required for the skilled person to devise a
surge arrester according to claim21 under
consi der ati on.

The respondent’'s request thus does not conply with the
requi renents of Articles 52(1) and 56 EPC having regard
to inventive step.
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For these reasons it is decided that:

The decision of the opposition division is set aside.

The patent is revoked.

The Regi strar: The Chai r man:

R. Schunacher G Davi es
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