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Summary of Facts and Subm ssi ons

2848.D

Eur opean patent No. 0 284 062 claimng the earliest
priority date of 24 March 1987 froma prior Japanese
pat ent application JP-69366/87, was naintai ned as
anmended pursuant to Article 102(3) EPC by the decision
of the opposition division dated 1 June 1995. According
to the decision, the patent as anended net the

requi renents of the EPC, in particular of novelty and
inventive step having regard, inter alia, to the
following prior art docunents cited during the
opposi ti on proceedi ngs:

D1: DE-A-1 490 242

D3: DE-A-1 640 198

D5: EP-A-0 282 286

D7: EP-A-0 281 474

D9: Physical Review Letters, Vol. 58, No. 9, March
1987, pp 908-910

D12: WO 88/ 02355

Qpponent | filed a notice of appeal on 20 July 1995 and
pai d the appeal fee on the sane day. The statenent
setting out the grounds of appeal was filed on

19 Septenber 1995. The appell ant requested that the
deci sion of the opposition division should be set aside
and the entire patent be revoked. The appellant al so
repeated a request, previously nade during the

opposi tion proceedings, for a further search to be
carried out by the EPOin view of the anendnents to
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claim11 incorporating subject-matter contained in the
descri ption.

During the appeal proceedings, the appellant cited and
submtted the follow ng further docunents:

D13: DE-A-1 302 007

D14: US-A-3 796 553

D15: EP-A-0 308 326

D16: Nature, volunme 325, 19 February 1987, pages 664
and 665

D17: DE-A-1 232 287

Oral proceedings were held on 24 March 2000. The
appel l ant and t he respondent appeared at the oral
proceedi ngs. Qpponent 11, although duly sunmoned, did
not appear.

At the oral proceedings the respondent submtted a new
request replacing the previously filed request. Claim1l
of the request reads as foll ows:

"1l. A ceram c oxide superconductive conposite materi al
conprising a ceram c oxide superconductor and a non-
superconductive material conprising at |east one

el ement, said non-superconductive material not reacting
with any of the elenents of the ceram c oxide
superconductor and being filled in the pores of the
super conduct or,

sai d non-superconductive material being selected froma



2848.D

- 3 - T 0672/ 95

ferromagnetic material consisting of Gd, Thb, Dy, Ho,
Er, Tm Fe, N, or Co; or

froma paramagnetic material consisting of Au, Pt, or
Pb; or

froma stabilizing material consisting of Cu, A, Cu
whi ch contains Al dispersed therein, or a Cu-N all oy;

the weight ratio of the ferro- or paramagnetic materi al
to the superconductor being from1:1 to 1:9, and the
wei ght ratio of the stabilizing material to the
superconductor being from5:1 to 1:9."

The appel |l ant (opponent |) argued essentially as set
out in the foll ow ng paragraphs.

Concerning the issue of inventive step, the appellant
submitted that:

(1) Ceram ¢ oxi de superconducting materials are
known from docunment D9. The patent in suit is
concerned with the problem of providing
materials of the kind described in docunent D9,
yet better suited to practical applications
owi ng to inproved thermal and nechani ca
properties. The solution adopted is to fill the
pores of the sintered ceram c oxide
superconductor with a ductile material. The
sane techni que had been applied to conventi onal
superconductors before the earliest priority
date of the patent.

(i) When viewed as solids, conventional
superconductors and ceram ¢ oxi de
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superconductors are very simlar. Like ceramc
super conduct ors, conventional superconductors,
too, can exhibit brittleness such as beta phase
tungsten structures, for exanple. \Wen treated
as solids, it is imediately clear that the sane
processi ng techni ques are applicable to both
kinds of material. Those processing techni que
are, noreover, applied by the sane skilled

per son.

The skilled person to whomthe patent addresses
itself is not a scientist who is an expert in
the field of ceram c oxide superconductors;
instead, it is an engineer who is skilled in
mat eri al processi ng of superconductors in
general . In considering whether the clained
subject matter involves an inventive step, any
di stinction between conventional and high-

t enper at ure superconductors is therefore

irrel evant.

Since the early nineties, all superconductors,
whet her conventional or cerami c, are processed
in the sane manner to provi de superconductors in
filamentary form Al so, techniques such as the
"powder in a tube" technique, for exanple, in
whi ch a fine powder of superconducting nmateri al
is contained within a corrosion-proof tube for
t he purpose of sintering, are now standard
techni ques in the manufacture of both
conventional and high-tenperature

super conductors. Thus, techni ques known from
processi ng conventi onal superconductors are

i ndeed applied by the skilled person to ceramc
oxi de superconduct ors.
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(v) Docunment D1 concerns an inproved nethod of
manuf act uri ng superconducting materials. The
i nproved net hod provides sone control of the
critical tenperatures, and the resulting
materials are less brittle than other
superconductive materials with simlar
transition tenperatures (page 2, lines 6 to 15).
Super conducting niobiumtin (NbsSn) and non-
super conducting copper (Cu), both in finely
ground powder form are m xed and subsequently
conpacted into the desired shape. The nechani cal
strength of the resulting conpact is further
i nproved by firing in vacuo (Docunent D3,
page 3, lines 10 to 17). In the resulting
material, nmetallic particles are distributed
anong superconductive particles in the sane
manner as in the material clainmed in the patent
insuit, and in simlar weight ratios (see
docunent D3, page 3, lines 5 to 10). Moreover,
the invention of the patent has as one of
several goals an inprovenent in the nechanica
properties of the superconducting material.
According to docunent D1, this problemis sol ved
in the prior art in the same manner. If a
ceram c oxi de superconductor disclosed in
docunent D9 is substituted for the conventiona
super conduct ors descri bed in docunent D1, the
result is a material according to the clained
invention. The clainmed invention is thus arrived
at without the need for an inventive step.

(vi) Docunent D3 di scl oses a conposite
superconducting material which includes enbedded
magnetic particles and is structurally simlar
to the superconductive nmaterial as clained in

2848.D Y A
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the patent in suit. According to docunment D3,
colum 1, lines 39 to 54, fine particles of a
hard magnetic material are distributed in a
matrix (11) of a type Il superconducting

mat eri al . The superconducting materials are
conventional type Il superconductors which

i ncl ude, anong others, alloys such as Hg-1n and
Nb,Sn. The magnetic particles may be ferro-
magnetic netals, such as Fe, Ni, Co and their
al l oys. Since ceram c oxi de superconductors are
known to be type Il superconductors, they are of
the sane type as the superconductors descri bed
in docunent D3. The sane ferromagnetic particles
are also clained as suitable filling materials
in the patent in suit. There is no reason to
suppose that the skilled person would not have
applied the teaching of document D3 to the
ceram c oxi de superconductors known from
docunent D9. Applying that teaching, the skilled
person woul d have arrived at the structure
claimed in claim1 wi thout an inventive step
bei ng required.

The appel l ant al so submitted argunents in
relation to the foll ow ng issues:

Reference to Ag as material for filling the
pores had been deleted fromthe description, and
with a disclainmer excluded fromthe clains,
during the opposition proceedi ngs. The del etion
had been necessary because docunent D5 was

rel evant prior art under Article 54(3)EPC. In

vi ew of docunment D15, also cited as prior art
under Article 54(3), any reference to Ag,O as a
possible filling material al so required
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del eti on.

Repeating a previously made request, the

appel  ant argued that a further search ought to
be carried out by the EPO because claim 1l had
been anmended to include porosity, a feature

whi ch had been taken fromthe description and
whi ch woul d not have been covered by the
original search

At the oral proceedings, the appellant w thdrew
the argunent, raised for the first tinme earlier
in the course of the appeal proceedings, that

t he patent shoul d be revoked under

Article 100(b) because in respect of Ag,Oit
failed to disclose the invention in a manner
sufficiently clear and conplete for it to be
carried out by a person skilled in the art.

The argunents presented by the respondent in favour of

the clainmed invention involving an inventive step can

be summari zed as foll ows.

(i)

(i)

Docunent D9 was published on 2 March 1987, that
is, only three weeks before the earliest
priority date of the patent. It is
representative of the know edge of the skilled
person at the tinme concerning the properties of
ceram ¢ oxi de superconductors.

Docunment D9 is also the appropriate prior art
starting point for assessing the presence of an
i nventive step because, apart from docunent D16,
which is a brief historic review, it is the only
cited docunent which relates to ceram c oxide
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super conduct or s.

(iii) As witnessed by document D9, and al so by
docunent D16, at the earliest priority date of
t he patent, 24 March 1987, ceram c oxide
super conductors had been known for only a very
short period. The material properties of the
then new y di scovered high tenperature
super conductors were only inconpletely known and
understood. In addition to having a different
chem cal conposition to conventi onal
super conduct ors, acconpanied by a different
super conducti ve behavi our, ceram c oxide
superconduct ors have other properties which are
unli ke those of conventional superconductors,
such as, for exanple, an unusually |arge effect
of pressure on the transition tenperature T.
There had at the tinme been no investigation into
what practical difficulties would arise fromthe
attenpted use of ceram c oxi de superconductors.
G ven this lack of know edge at the earliest
priority date of the patent in suit, the skilled
person woul d not have considered that docunents
rel ating to conventional superconductors would
contain information relevant to processing the
new ceram c oxide material s.

Reasons for the Decision

1. Adm ssibility of the Appeal

The appeal conplies with the provisions of Articles 106
to 108 EPC, and is therefore adm ssible.

2848.D Y A
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Late filed docunents - admissibility

Claim1 as maintai ned by the decision of the opposition
di vi si on had been submitted only at the oral
proceedi ngs hel d during the opposition proceedi ngs. The
appel l ant had therefore been unable to adduce further
evi dence concerning the newy clained subject matter
during the opposition period in accordance wth

Article 99(1) EPC. Docunents D13 and D14 were subm tted
as constituting such evidence. Docunent D15 was
submtted to show that the use of Ag,O as filling
material | acked novelty under Article 54(3) EPC
Docunents D16 and D17 were subm tted subsequently to
refute counterargunents nmade by the respondent. The
Board considers there to be nothing in the late

subm ssi on of these docunents which woul d point towards
an intention to abuse the procedure. The respondent did
not object to the adm ssibility of the late filed
docunents. Docunents D13, D14, D16 and D17 are rel evant
for determ ning whether the clained invention involves
an inventive step, and docunent D15 for determ ning
whet her the clainmed invention is new.

G ven the particular circunstances, the Board decides
that adm tting docunents D13 to D17 into the appeal
proceedings is justified.

Added subject matter (Article 123(2) EPC

The amended claim 1l filed at the oral proceedings
differs fromclaim1 as originally filed in that it

i ncludes the further requirenent that non-
superconductive material of a kind that does not react
with the el ements of the superconductive material, is
filled into the pores of the superconductor, and in
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that it lists the non-superconducting materials and
associ ated wei ght rati os.

The description of the European patent application
formng the basis of the patent in suit refers

t hroughout to the pores of the sintered ceram c oxide
super conductor being filled w th non-superconducting
material (cf., e.g., page 5, |ast paragraph, and the
par agr aph bridgi ng pages 8 and 9 of the application as
filed). The requirenent that the filling material nust
not react with the elenments of the superconductor is
referred to on page 5, last three lines.

The list of materials suitable for filling the pores of
t he superconductor is disclosed in the description on
page 8, lines 22 to 26 for the ferro- and paranmagnetic
materials, and on page 9, lines 18 to 24 for the
stabilizing materials; the respective weight ratios are
di scl osed on page 9, lines 7 to 9, and on page 10,
lines 4 to 6, respectively.

Concerning the other clains, these are, with the
exception of dependent claim8, identical to the
dependent clains as originally filed. Claim8 as
anmended specifies that the superconductive conposite
"is further surrounded by" the stabilizing materi al
rather than "is surrounded by" as clained in claim8 as
originally filed. Since claim?7, fromwhich claim8
depends, specifies that the non-superconducting
material in the conposite of claiml is a stabilizing
material, the change in the wording of claim$8
specifies that in addition to a stabilizing materi al
filing the pores of the superconductor, the stabilizing
mat eri al al so surrounds the superconductor. The

enbodi nent described with reference to Figure 2 on
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page 11, lines 9 to 15 of the application as filed
provi des a clear basis for this anmendnent.

The description has been anended to bring it into |ine
with the clains by deleting all reference to Ag and
Ag,0 which were contained in the original description
as two of several exanples of paramagnetic filling
material s.

The Board is satisfied that, as a result of the
anmendnents nmade to the description and clains, the
skilled person is not presented with any subject matter
whi ch goes beyond the contents of the application as
filed, and that the anendnents therefore conply with
the requirement of Article 123(2)

Ext ensi on of the scope of protection (Article 123(3)
EPC)

Claim1l as granted is identical to claim1 as
originally filed. The anmended claim1 filed at the
oral proceedings thus differs fromclaim1l as granted
by the additional features referred to in

par agraph 3.1. These additional features narrow the
protection conferred by the clainms as granted, so that
t he amendnents satisfy the requirenments of

Article 123(3) EPC

Novelty (Article 54 EPC)

Docunments D5, D7 and D12, which constitute prior art
pursuant to Article 54(3) EPC, were not relied upon by
t he appel l ant during the appeal proceedi ngs. The Board
is satisfied that claiml1l is novel with respect to
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t hese prior art docunents. Docunment D15 was submtted

as prior art pursuant to Article 54(3). Docunent D15
contains the description of an enbodi nent of the
invention in which Ag,0Ois used for filling the pores of
t he superconducting material, and was cited because Ag,O
reduces to Ag during sintering. The description has

been anended to exclude Ag,0 and claim 1l does not
contain Ag as an elenment. Hence, docunment D15 is no

| onger relevant to the issue of novelty.

| nventive step (Article 56 EPC)

As described in colum 3, lines 30 to 37 of the patent
in suit, the object of the invention is to provide
ceram c oxi de superconductors which have i nproved
mechani cal strength, stability, transition tenperature
Tc and critical current density, and which are thermally
stable and hardly suffer from breaking of the

super conducti ve state.

The invention achieves the stated objects by providing,
according to claim1, a ceram c oxide superconductor in
whi ch the pores of a matrix of ceram c oxide
superconducting material are filled, within certain
given weight ratios, with ferromagnetic, paranmagnetic
or stabilizing materials, as listed in the claim

It was not disputed by the parties that at the priority
date of the patent ceram c oxi de superconductors had
been known for a short period of about three weeks.

The appel l ant submtted that the appropriate skilled
person is sonmeone skilled in the art of processing
superconducting materials rather than an expert in
super conducting ceram c oxi des, and that the sane
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skilled person is involved in the processing of both
conventional and ceram c oxi de superconducti ng

mat eri als. The Board agrees, since the invention
concerns the nmechanical, electrical and therma
properties of ceram c oxide superconductors rather than
t heir superconductive properties.

There is no dispute that of the cited docunents only
docunents D9 and D16 relate to ceram c oxide
superconductors. The ot her documents which have been
cited as relevant for deciding whether the clained

i nvention involves an inventive step relate to
conventional superconductors. Docunent D16 is a

hi storical review of the devel opnment of superconductors
until shortly before the earliest priority date of the
patent in suit and provides al nost no technical details
concerni ng ceram c oxi de superconductors. Docunent D9
reports on some properties of ceram c oxide
superconductors. Therefore, in the Board' s view, the
correct prior art starting point for deciding upon the
presence of an inventive step is Docunent D9.

Docunent D9 was published on 2 March 1987, which is
only sonme three weeks before the earliest priority date
of the patent in suit. The docunent provides the

foll owi ng informati on about ceram c oxide

super conduct or s:

(a) t he chem cal conposition of ceram c oxide
superconductors is different fromthe chem ca
conposi tion of conventional superconductors
(see, for exanple, page 908, |eft-hand col um,
lines 8 to 15),

(b) ceram ¢ oxi de superconductors display a
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di fferent kind of superconductive behavi our
(see, for exanple, page 908, |eft-hand col um,
lines 24 to 34),

(c) ceram ¢ oxi de superconductors al so have ot her
properties which are different fromthose of
conventional superconductors, such as, for
exanpl e, an unusually large effect of pressure
on the transition tenperature T. (page 908,
ri ght-hand colum, lines 3 to 9), and

(d) at the time of publication of docunent D9,
ceram c superconductors and their properties,
i ncl udi ng the nechanisns which |ead to their
super conducti ve behavi our, were only vaguely
understood (see, for exanple, page 908, right-
hand colum, lines 9 to 25).

Docunent D9 does not nention any of the material
properties of ceram c oxide superconductors other than
that the material is sintered (page 908, right-hand
colum, lines 35 to 36). Nor does docunment D9 refer to
any aspects of making these superconductors easier to
use in practical applications.

The follow ng information about the material properties
of ceram c oxi de superconductors is provided by the
patent in suit itself. In particular:

(a) t he superior superconductive properties of the
surface | ayer of the ceram c oxide materi al
conpared to its interior ((colum 2, lines 31 to
42),
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(b) t he need for oxygen to be present during the
sintering process to achieve the desired
superconducting properties (colum 2, lines 43
to 47), and

(c) the conflict between, on the one hand, the need

for large pores to allow the surface of the
material to be in contact with oxygen during the
sintering operation and, on the other hand,

t hose effects of these |arge pores on the

mat eri al which are undesirable, such as the
consequent inability of the material to

wi t hstand nmechani cal stress (colum 2, line 43
to colum 3, line 1).

The respondent’'s argunent as sumarized in

paragraphs VI (i) to (iii), is based on the fact that
the properties of ceram c oxide superconductors were
not known at the earliest priority date of the patent.
Docunent D9 is said to represent what the skilled
person had known about ceram c oxi de superconductors at
the priority date of the patent. Docunment D9, and al so
docunent D16, the only other cited docunent relating to
ceram c oxi de superconductors, are considered to
illustrate the lack of information about these
materials at the time, with docunent D16 even referring
to some skeptics still doubting that the materials
concerned were genui ne superconductors (page 665,
colum 3, second paragraph). According to docunment D9,
many fundanmental matters such as the reasons for the
super conducti ve behavi our or for the pressure
sensitivity of the transition tenperature were hardly
understood at the tine (see page 908, right-hand
colum, lines 10 to 16) and required considerabl e
further investigation. In these circunstances the Board
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does not find the appellant's argunent convincing that,
at the priority date of the patent, the skilled person
woul d have routinely considered, or had any reason to
consi der, conventional superconductors and ceram c

oxi de superconductors to be sufficiently simlar for
techni ques to inprove the nechanical, electrical or
thermal properties of the forner to be applicable to
the latter.

The problens to be solved by the invention are not
apparent fromeither of the only cited docunents
relating to ceram c oxi de superconductors, that is,
docunents D9 and D16. They are apparent only fromthe
patent itself. Argunents to the effect that ceramc
oxi de superconductors suffer the same problens as
conventional superconductors, and that those probl ens
can be solved in the same manner as for conventional
superconductors (see paragraph V (iv)) are thus based
on ex post facto analysis and are therefore not
convi nci ng.

In the circunstances, and particularly in view of the

| ack of know edge about the material properties of
ceram c oxi de superconductors, and in view of the fact
that there was only a period of three weeks between the
publication date of docunment D9 and the earliest
priority date of the patent in suit, the Board is

per suaded by respondent's argunent that at the earliest
priority date of the patent the skilled person would
not have addressed the technical problemas set out in
point 6.1 above. Thus, in the Board's view, the
realisation of the problemitself contributes to the
inventive step of the clainmed subject matter.
Consequently, it would not have been obvious for the
skilled person to consider as relevant the neasures
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taught in docunment D1, D3, D13, D14 or D17 for
conventional superconductors. The Board therefore
considers it unnecessary to discuss the contents of
t hese docunents.

For the foregoing reasons, in the Board' s judgenent,
the invention as clainmed in claim1 invol ves an
inventive step within the nmeaning of Article 56 EPC.

Ability to performthe invention(Article 100(b) EPC

The argunent that in respect of Ag,O the patent does not
di scl ose the invention in a manner sufficiently clear
and conplete for it to be carried out by a person
skilled requires no further consideration by the Board
because of the withdrawal of this argunment by the
appel l ant and the deletion of any reference to Ag from
the clained subject matter by the respondent.

Further search to be carried out by the EPO

Addi ti onal searches by the opposition division may be
carried out where there is doubt that elenents
introduced into the clainms fromthe description were
not covered by the original search (cf. "The

GQui delines, D-VI, 5"). The opposition division had
refused a request for a further search. The reason
given for the refusal was that the search would have
covered the feature concerned. The search woul d have
been directed to the clains as interpreted with
reference to the description, and it was clear fromthe
description that the filling of the pores was an

i nportant aspect of the invention. The opposition
division, in the Board's view, exercised its discretion
reasonably, and therefore the Board does not consider
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it justified to review that decision. In any event, in
opposition proceedings it is for the opponent to adduce
docunents whi ch support his case for the revocation of
t he patent.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.
2. The case is remtted to the departnment of the first
instance with the order to maintain the patent on the

basis of the foll ow ng:

- claim1 as filed during the oral proceedings
before the Board on 24 March 2000

- claims 2 to 10 as filed during the oral
proceedi ngs before the opposition division on

9 May 1995;

- description page 5 as filed during the oral
proceedi ngs before the Board on 24 March 2000

- description pages 3, 4 and 6 as filed during the
oral proceedi ngs before the opposition division

on 9 May 1995;

- Figures 1 and 2 of the patent as granted.

The Regi strar: The Chai r man:

2848.D
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L. Martinuzzi R Shukl a
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