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Summary of Facts and Submn ssions

0131.D

This appeal lies fromthe decision of the opposition

di vision dated 28 July 1998 rejecting the opposition

agai nst European patent No. 0 356 969 pursuant to
Article 102(2) EPC

Caim1l as granted reads as foll ows:

"1.

A net hod of producing an oxi de superconductor of
Bi -Pb-Sr-Ca-Cu by thermally treating raw materi al,
said nmethod conprising the steps of:
preparing said raw material to nmainly generate

super conducti ng phases having a low critical
t enper at ur e;

charging said raw material in a netallic sheath

performng first plastic deformation by at | east
one of rolling and pressing on said raw nateri al
charged in said sheath to make said sheath into a
tape-1i ke shape and increase density of said
mat eri al ;

performng first heat treatnent on said naterial
bei ng subjected to said first plastic deformation
within a tenperature range of 780 °Cto 860 °Cto
gener at e superconducti ng phases having a high
critical tenperature;

perform ng second plastic deformation with
reducti on of sectional area of at |east 10 % by at
| east one of rolling and pressing on said nmateri al
cool ed after said first heat treatnent to further
i ncrease density of said material; and

perform ng second heat treatnent on said
mat eri al subjected to said second plastic
deformation wthin a tenperature range of 780 °C
to 860 °C to nore strongly bonding crystal grains
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in said material . "

Clains 2 to 4 as granted are dependent cl ai ns.

The opposition was filed against the patent as a whol e
and based on Article 100(a), (b), and (c) EPC. O the
docunents cited in the opposition proceedings, the
foll owi ng docunent was di sregarded by the opposition
di vi si on under Article 114(2) EPC

D13: YAMAMOTO et al. "Effect of the Fabricating Process
on the Superconducting Properties of Bi-Pb-Sr-Ca-
Cu- O Tapes by the Powder-in-Tube Method" In:

I shiguro-Kajinmura (Eds.) Advances in
Superconductivity Il: Proceedings of the 2nd

I nternational Synposium on Superconductivity
(1SS 89) 14 to 17 Novenber 1989, Tsukuba (JP),
Springer Verlag 1990.

The appel | ant (opponent) filed the notice of appeal on
15 Septenber 1998, paying the appeal fee the sane day.
A statenent of the grounds of appeal was filed on

25 Novenber 1998 together with the foll ow ng new
docunents, published after the earliest priority date
of the patent in suit, as evidence supporting the
appel l ant's subm ssi ons:

D14: Superconductor Science and Technol ogy, vol. 4
(1991), pages 165 to 171; and

D15: Superconductivity News, vol. 4, No. 6, 19 Decenber
1988, pages 1 to 5.

Wth a letter dated 24 February 1999, the respondent
(patentee) filed newclains 1 to 4 formng an auxiliary
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request .

At the oral proceedings held on 21 Novenber 2001, the
appel | ant stated that he no | onger naintained the
grounds for opposition under Article 100(b) and (c)

EPC. As to the renaining ground for opposition under
Article 100(a) EPC, the appellant stated that he would
only maintain the argunents denonstrating | ack of

i nventive step having regard to the the foll ow ng
docunent D3 cited during the opposition proceedi ngs and
docunent D13:

D3: SEKINE et al. "Studies on the Non Rare Earth Oxide
Super conductors Fabricated by Sintering” In: 1988
Appl i ed Superconductivity Conference", 21 to 25
August 1988, San Francisco, CA (US), |EEE
Transacti ons on Magnetics, vol. 25, No. 2, Mrch
1989, pages 2164 to 2167.

The parties nade the foll ow ng requests:

The appel | ant requested that the decision under appea
be set aside and that the European patent No. 0 356 969
be revoked.

The respondent requested as a main request that the
appeal be dism ssed, and as an auxiliary request, that
t he deci sion under appeal be set aside and the patent
be maintained with the clains of the auxiliary request
filed with his letter dated 24 February 1999.

The argunents nade by appellant can be summari zed as
fol | ows:

(a) Docunent D13 which was not admtted into the
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opposi tion proceedi ngs by the opposition division,
Is relevant in the consideration of inventive
step, since it shows the phase di agram of the Bi-
Pb- Sr - Ca- Cu- O superconductor, and thereby

est abl i shes whi ch superconducti ng phases were
present in the sanples disclosed in docunent D3.

The sanple (a) referred to in Figure 5 of docunent
D3 was prepared by cal cining the precursor powder
at 800°C for 14 hours before the powder was
charged in a silver tube (cf. page 2166, |left hand
colum). It follows fromthe phase di agram shown
in Figure 1 of docunent D13 that, after such a
heating step at 800°C, the low critica

tenperature phase (2212) will inevitably form The
high critical tenperature phase (2223), on the

ot her hand, wll only formduring sintering at
about 845°C for nuch | onger periods of tine than
14 hours.

Al t hough the sanple (a) in docunent D3 did not
show a superconducting transition, the authors of
docunent D3 offered the explanation that sanple
(a) contained too nuch lead (cf. page 2166, |eft
hand col unm, | ast paragraph). Since the nethod of
preparing sanple (a), in contrast to that of
sanpl e (b), does not involve a long sintering step
of the precursor powder lasting for hundred hours
before charging the powder in the silver tube, the
skill ed person would consider the nethod used for
produci ng sanple (a) to be advant ageous.

Therefore, the skilled person would try to inprove
the nmet hod of sanple (a) by controlling the | ead
content nore carefully.
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(d) It furthernore appears that the raw material of
sanple (b) of docunent D3 contained mainly the
super conducti ng phase 2212 having a low critical
tenperature, since the raw material was subject to
sintering at 845°C for only 100 hours after the
above-nenti oned cal cination step (800°C for 14
hours). From Table 3 of the patent in suit, it
appears that a sintering tine of about 200 to 400
hours is required to convert the raw material so
that it contains mainly the high critica
t enper at ure phase 2223 (cf. Table 3, Reference
Exanples V-1 and IV-2), whereas a sintering tine
of only 8 to 20 hours would yield a raw nateri a
containing mainly the low critical tenperature
phase 2212 (cf. Table 3, Exanples IV-1 to IV-4).
As is apparent fromthe phase diagramof Figure 1
of docunment D13, the formation of the high
critical tenperature phase 2223 takes place by
first formng the lowcritical tenperature phase
2212. Since the sintering tinme of 100 hours for
sanple (b) of docunment D3 lies in the mddle
bet ween the val ues of 20 hours and 200 hours
di sclosed in the patent in suit for sintering
times in order to formthe low critical
tenperature phase 2212 and the high critica
tenperature phase 2223, respectively, it appears
that the raw material of sanple (b) of docunment D3
must contain at |east a significant anount of the
low critical tenperature phase 2212.

VIIl. The argunents of the respondent can be summari zed as
fol | ows:

(a) The respondent does not agree to the introduction
of docunent D13 into the appeal proceedi ngs, since

0131.D Y A
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firstly, it was late filed and therefore not
admtted into the opposition proceedings.
Secondly, it is published after the priority date
of the patent in suit. Thirdly, since the phase

di agram shown in Figure 1 did not belong to the
comon know edge in the art at the priority date
of the patent in suit, any argunent on inventive
step using the phase di agram anounts to an unfair,
ex- post facto analysis of the clained invention.

The met hod according to claim1 contains the
crucial step of having the raw material so
prepared that it mainly contains the lowcritica

t enperature phase (2212) before it is charged into
a nmetallic sheath. As denonstrated in Table 3 of
the patent in suit, the clained nethod has the
advant age that the superconductors produced
according to the nethod as clained in the patent
in suit, have a critical current density J, which
is substantially increased conpared to the current
density of the superconductors produced with a

net hod where the raw nmaterial contains nmainly the
high critical tenperature phase (2223) (cf. D3,
abstract).

As to the disclosure in docunent D3, sanple (a)
does not show a superconducting transition (cf.
Figure 5). Therefore, the raw material of sanple
(a) could not have contained nmainly the | ow
critical tenperature phase (2212), but was forned
mai nl y of non-superconducti ng phases. Sanple (b)
of docunent D3 was subject to sintering at 845°C
for 100 hours in addition to the 14 hours of

cal ci nation which was used in sanple (a).
Therefore, the raw material of sanple (b) which
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was charged into the silver tube nust have
contained mainly the high critical tenperature
phase (2223). This is also evident fromthe fact
that the highest critical current density J.
reported in docunent D3 is 1100 A/ cnt which shoul d
be conpared to the critical current density of
about 10000 A/ cnt obtai ned from sanpl es produced
according to the clainmed nethod (cf. the patent in
suit, Table 3; D3, abstract).

Reasons for the Deci sion

0131.D

The appeal conplies with Articles 106 to 108 and
Rul e 64 EPC and is therefore adm ssible.

Late fil ed docunents

Docunment D13 was filed after the expiry of the
opposition period as laid down in Article 99(1) EPC in
conjunction with Rule 55(c) EPC. In the decision under
appeal, it was not admtted into the opposition
proceedi ngs, since having regard to the nom na
conposition of the Bi-Pb-Sr-Ca-Cu-O superconduct or

di sclosed in D3 which is different fromthe conposition
used in docunent D13 (cf. D3, page 2164, right hand
colum, first paragraph; D13, Figure 1), the latter was
not considered to be prinma facie rel evant.

The Board agrees however with the appellant that
docunent D13 is relevant for understanding the

di scl osure in docunent D3 regarding the phases of the
Bi - Pb- Sr - Ca- Cu- O superconductor which were likely to be
present in the sanples disclosed in docunent DS.
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It has however to be kept in mnd, as the respondent
correctly pointed out (cf. itemViIl(a) above), that

t he phase di agram of Bi-Pb-Sr-Ca-Cu-O as disclosed in
docunent D13 did not formpart of the general technica
knowl edge at the priority date of the patent in suit,
since the content of docunment D13 was di sclosed at a
conference held on 14 to 17 Novenber 1989 which is
later than all the clainmed priority dates. Therefore,

t he phase di agram can only be used as evidence to
support subm ssions regardi ng the presence of various
phases which would inevitably be present follow ng the
prior art methods disclosed in docunent D3.

Keepi ng the above reservations in mnd, the Board
therefore decides to admt docunent D13 into the appea
proceedi ngs.

I nventive step - Main request

The only substantive issue remaining in the present
case is that of inventive step having regard to
docunent D3.

Docunment D3 di scl oses a nethod of formng

super conducting wi res nade of Bi-Pb-Sr-Ca-Cu-0O packed
in silver tubes or sheaths. Before the raw material is
charged in the nmetal tube or sheath, it is calcined
and/or sintered. The calcination is carried out at
800°C for 14 hours and the first sintering step is
carried out at 845°C for 100 hours (cf. page 2164
"Experinmental"). In Figure 5, the transition curves of
two sanples, "(a)" and "(b)", are presented: Sanple (a)
was made of raw material which was cal ci ned but not
sintered before being charged in a silver tube, whereas
the raw material of sanple (b) was subject to both
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calcination and sintering. After the raw material was
charged into the silver tube, both sanples (a) and (b)
were drawn into wres, i.e. plastically deforned, and
sintered at 845°C for 50 hours (cf. page 2166, right
hand col umm). As shown in Figure 5, however, sanple (a)
failed to show any superconducting transition above

50 K. As an explanation for the absence of a
superconducting transition, a too high content of |ead
was conjectured as a possible cause. Sanple (b) which
was sintered before being charged into a silver tube
showed a transition at about 110 K

I n addi tion, docunent D3 discloses other sanples which
were repeatedly subject to plastic deformation and
sintering.

The appel |l ant argued that since sanple (a) of docunent
D3 was subjected only to a calcination treatnent at
800°C for 14 hours, the raw material put into the
silver tube inevitably contained mainly the | ow
critical tenperature phase 2212 (cf. item Vil (b)
above). This, according to the appellant, was apparent
fromthe phase di agram shown in Figure 1 of docunent
D13, fromwhich it appeared that the high critica

t enper ature phase 2223 could not formduring a
sintering treatnment at 800°C. The high critica
tenperature phase 2223, on the other hand, required
sintering at about 850°C for a very long tine (of the
order of hundred hours).

As the respondent has pointed out, however, no
superconducting transition above 50 K can be seen for
sanple (a) in Figure 5 of docunent D3, where the A C
susceptibility is shown for sanples (a) and (b) as a
function of tenperature (cf. itemVIII(c) above). A too
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hi gh content of |ead was conjectured in docunent D3 as
a possi bl e explanation for the absence of a
superconducting transition (cf. D3, page 2166, |eft
hand col unmm, | ast paragraph).

On the other hand, It is disclosed in the patent in
suit that the raw material containing mainly the | ow
critical tenperature phase 2212 was not only cal ci ned
for 8 to 24 hours at 800°C, but was also sintered for 8
to 20 hours at 860°C (cf. Table 3), i.e. a
substantially | onger heating treatnent than that used
for the raw material of sanple (a) of docunent D3.

Since it was speculated in docunent D3 that sanple (a)
cont ai ned too nuch |ead, the Board al so has doubts

whet her the phase di agram of the Bi-Pb-Sr-Ca-Cu-0O
compound di sclosed in Figure 1 of docunent D13 is of
any rel evance for the sanple (a) of docunent D3, since
t he phase di agram shown in Figure 1 of docunent D13 is
constructed froma m xture having the Bi/Pb proportion
equal to 1.4/0.6, a |lead content which evidently is not
too hi gh.

Thus, in accordance with the respondent's submni ssions,
and in the light of the apparent differences in the
treatnment of the raw materials as disclosed in the
patent in suit and in docunent D3, the Board cones to
the conclusion that the raw material of sanple (a) of
docunment D3 whi ch was charged into the silver tube
cont ai ned mai nly non-superconducti ng phases.

The appell ant further argued that the raw material of

sanpl e (b) of docunment D3 would contain nmainly the | ow
critical tenperature phase 2212, since the raw materi al
was subject to sintering at 845°C for "only" 100 hours
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after the above-nentioned cal cination step (800°C for
14 hours). According to the patent in suit, however, a
sintering tinme of about 200 to 400 hours is required
for converting the raw material to the high critica
tenperature phase 2223 (cf. itemVII(d) above). Since
the sintering tinme of 100 hours for sanple (b) of
docunent D3 lies in the mddl e between val ues of 20
hours and 200 hours disclosed in patent in suit for
sintering tinmes in order to formthe lowcritica

t enper ature phase 2212 and the high critica

t enper ature phase 2223, respectively, it appears that
the raw material of sanple (b) of docunment D3 nust have
contai ned at | east a significant anount of the | ow
critical tenperature phase 2212.

Al t hough the Board accepts the argunent that the raw
mat eri al of sanple (b) of docunment D3 may have
contained sone low critical tenperature phase 2212
after 100 hours of sintering, the appellant has failed
to show that the raw material of sanple (b) contained
mainly the low critical tenperature phase, and the
Board sees no argunents or facts that woul d support
this contention. On the contrary, Figure 5 of docunent
D3 shows a sharp transition near 100 K indicating that
sanple (b) as a finished product contained nainly the
high critical tenperature phase 2223. It is furthernore
an undi sputed fact that a long sintering treatnent at
about 850°C is required in order to obtain a sanple
containing mainly the high critical tenperature phase
2223. For exanple, the sintering tinmes disclosed in the
patent in suit for converting the superconductor to the
high critical tenperature phase 2223 are between 200
and 400 hours for this treatnent (cf. Table 3). In
contrast, sanple (b) of docunent D3 was subject to a
sintering treatnent for only 50 hours at 845°C after
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the raw material was charged into the silver tube and
the sanple was drawn into a wre (cf. D3, page 2166,

| eft hand columm, |ast paragraph). Thus, if as
submtted by the appellant, the raw nmaterial of sanple
(b) mainly contained the low critical tenperature phase
2212 when it was charged into the silver tube, then, in
the Board' s view, the subsequent single sintering
treatment for 50 hours would not be sufficient to
convert nost of the raw material into the high critica
tenperature sanple 2223.

3.3.2 This conclusion that the raw material of sanple (b) of
docunent D3 contained mainly the high critica
t enper ature phase 2223 when it was charged into the
silver tube is also confirned by the results discl osed
in docunent D13. Thus, in Table I, it is disclosed that
a sintering/calcination treatnment for 100 hours at
835°C yielded a raw material having the high critica
t enper ature phase 2223 (cf. Table |, sanples A B)
whereas a sintering/calcination treatnent for 40 hours
at 800°C yielded a material containing mainly the | ow
critical tenperature phase 2212 (cf. Table I
sanples C, D).

3.4 Fromthe above, it follows that docunent D3 does not
di scl ose a nethod containing the step of preparing the
raw material to mainly generate superconducting phases
having a low critical tenperature.

3.5 The techni cal problem addressed by the patent in suit
relates to preparing a high critical tenperature
superconductor of the Bi-Pb-Sr-Ca-Cu-O type having a
high critical tenperature and a high critical current
density (cf. patent in suit, patent in suit, page 2,
lines 56 to 58). Fromthe description on page 5,

0131.D Y A
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lines 5 to 12 and lines 15 to 36, and the results shown
in Table 3 of the patent in suit, it follows that by
preparing the raw material so that it contains mainly
superconducti ng phases having a low critica
tenperature, and then subjecting the prepared raw
material in a netallic sheath to heat treatnents and

pl astic deformations as set out in claim1 of the
patent in suit, the clainmed nmethod results in the
formati on of superconducting phases having a high
critical tenperature and high critical current density.

In docunent D3, the preparation of the raw material was
only discussed with reference to the sanples (a) and
(b), but without any analysis of the raw materials
subjected to the different preparation nethods. Only
sanpl e (b) exhibited a high superconducting transition
tenperature, but this sanple was prepared using a raw
mat eri al which contained mainly the high critical

t enper at ure phase 2223. Thus, the teaching in docunent
D3 concerning sanple (b) does not render obvious the
use of raw material containing mainly a low critica

t enper at ure phase 2212.

Al so the appellant's argunment that a skilled person
woul d consi der the nethod used for producing sanple (a)
for the reason that the preparation tine is shortened,
does not convince the Board (cf. itemVII(c) above),
since followng the short sintering tine enployed in
the preparation of sanple (a), the sanple does not show
a superconducting transition. Al so in connection with
sanple (a), docunent D3 nerely suggests to control the
| ead content with a view to obtaining a high critica
tenperature phase. There is however no suggestion to
use a raw material containing mainly a low critica
tenperature phase and to subject the raw naterial to
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heating and plastic deformation as set out in the
clainmed nethod with a view to obtaining a substantially
high critical current density.

Furt hernore, as acknow edged by both parties, the
sintering tinme for converting material to the high
critical tenperature phase 2223 is very | ong.

Therefore, the skilled person would recognize that if
the raw material was not subject to a long sintering
step, the sanple would neverthel ess have to be sintered
for along tine after being charged into a netal

sheath, so that the final product will have the desired
hi gh transition tenperature.

Therefore, in the Board's judgenent, the subject matter
of claim1l according to the respondents nain request

i nvol ves an inventive step wthin the nmeaning of
Article 56 EPC. The requirenents of Article 52(1) EPC
are therefore net.

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

D. Spigarelli R K  Shukl a
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