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Summary of Facts and Submn ssions

2558.D

The

di vi si on mai ntai ning the patent

In the contested deci sion,
consi dered ten docunents,

D2:

D10:

The

T 0408/ 97

appeal is froma decision of the opposition

Cryogeni cs, Vol. 30 (1990), pp. 581 -

Japanese Journal of Applied Physics,

(1990), No. 4, pp. L576 - L579

Japanese Journal of Applied Physics,

(1990), No. 3, pp. L412 - L415

Japanese Journal of Applied Physics,

(1990), No. 2, pp. L254 - L257

EP- A-0 447 994

i n anended form

t he opposition division
i ncluding the foll ow ng:

585
Vol . 29
Vol . 29
Vol . 29

opposition division cane to the concl usions

that the clains as anended net the requirenents of

Article 123(2) and (3) EPC

that the subject-matter of the anmended clai ns was

novel over the disclosure of D10,

and that, taking the process disclosed in D2 as

the closest prior art, and considering the

di scl osures of D6 and D8, the nethod of claim1l

was not obvi ous.
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The appel | ant (opponent) maintained his earlier
obj ections, i.e.

- | ack of novelty over the disclosure of D10

- | ack of inventive step over the nethod disclosed
in D2 in conbination wth the disclosure of D6 and
t he conmon general know edge as illustrated by D8
and D9.

He filed five further docunents to support his view
that D10 at least inplicitly disclosed all of the
features of claim1 of the patent as maintained.

In response to a comruni cati on acconpanyi ng the summons
to oral proceedings, the respondent (patent proprietor)
filed two sets of anended clains as basis for a main
and an auxiliary request. Caim1l according to the
first set (main request) reads as foll ows:

"A nmet hod of preparing a bisnmuth superconduct or
conprising a 2223 phase with a longitudinally oriented
a-b plane as a matrix, while a superconducting phase
mai nl y conposed of a 2212 phase and/ or

non- super conducti ng phases are di spersed along the a-b
pl ane of the 2223 phase, conprising the steps of m xing
raw materials for formng a bisnmuth superconductor with
each other in a grinding systemto obtain m xed powder,
heat treating said m xed powder, pulverizing said m xed
powder and then covering said m xed powder with a netal
sheath, and then perform ng deformation processi ng and
heat treatnent, said m xed powder to be covered with
said netal sheath being prepared to have a 2223
conposition in a conposition of Bi-Sr-Ca-Cu or
(Bi,Pb)-Sr-Ca-Cu and to contain a superconducting phase
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bei ng mai nly conposed of a 2212 phase, and pul veri zed
into a nean particle dianeter of not nore than 1 uymin
such a tinme that 2212 phase is not converted to an
anor phous state.”

Oral proceedi ngs took place on 28 Septenber 2001.

The appellant's oral and witten subm ssions may be
sunmmari sed as foll ows:

Concerni ng novelty over D10, he argued that in the
technical field concerned bl ending woul d usually be
carried out in grinding systens. D10 would therefore
i nduce the skilled person having commbn genera

knowl edge to use such systens.

Concerning inventive step, he accepted the technica
problem as stated in the contested patent and

acknowl edged that the results reported in the exanples
can be achieved by the clained nmethod. He argued that
starting fromthe nethod of D2, the use of particles
ground to subm cron size would be obvious in view of
D6. Al though D6 refers to a nean particle size

of 1.8 uym the skilled person would not consider this
val ue as an absolute lower Iimt. D2 and D9 woul d
illustrate that in the technical field in question, it
was generally desirable to use as fine powders as
possible, and to avoid transformations into the

anor phous state. Mreover, in view of D2 and D8, the
skill ed person would be aware of the possible
consequences of grinding on the crystallinity of the
super conducti ng phases. D8 woul d show that the duration
of grinding was not critical with respect to
anor phi sation in the case of 2212 powder.
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The respondent contested these argunents.

Concerni ng D10, he argued that the feature of "m xing
the raw materials in a grinding systen was not
derivabl e directly and unanbi guously fromt hat
docunent, since "blending" does not necessarily inply
"grinding".

Concerning inventive step, he submtted

- that the distinguishing features of claim1l, i.e.
the pulverisation to subm cron particles "in such
a tine that 2212 phase is not converted to an
anor phous state", is not disclosed or nmade obvi ous
by D2, D6 or D8;

- that although it is known fromDO that fine
powders are required to obtain dense and uniform
sintered bodies, both D8 and D9 woul d teach away
fromcarrying out drastic size reduction, in order
to avoi d anor phi sati on; and

- that the criticality of the duration of the
pul veri sati on was denonstrated by the conparative
exanpl es of the patent, and

- that due to the non-obvious features of the nethod
of claiml1, the critical current density of the
products obtained by the clainmed nethod is
surprisingly superior to the ones obtained
according to the prior art.



VI,

- 5 - T 0408/ 97

The appel |l ant requested that the decision under appea
be set aside and that the patent be revoked.

The respondent requested that the appeal be dism ssed
and that the patent be maintained on the basis of the
clains submtted as main or auxiliary request,
respectively, with the letter of 27 August 2001.

Reasons for the Decision

2.2

2558.D

Since all of the anendnents are based on the docunents
as originally filed, and since the anmendnents carried
out after the grant of the patent restrict the scope of
the clains, the board is satisfied that the

requi renents of Articles 123(2) and (3) are net. This
not being in dispute, no reasons for this finding need
to be given.

Novelty (main request)

Docunent D10 has been published (25 Septenber 1991)
after the filing date (15 March 1991) of the contested
patent but has earlier priority dates (16 March 1990
and 27 March 1990) than the contested patent

(16 July 1990). The validity of the priorities clained
by D10 has never been contested and is al so accepted by
the board. The sane contracting states are designated
in D10 and in the contested patent. D10 thus belongs to
the state of the art according to Article 54(3) and (4)
EPC and may only be considered relating to novelty.

The processes disclosed in D10 conprise the preparation
of a Bi(Pb)-Sr-Ca-Cu "raw material”, froma bl end of
powders present in anobunts corresponding to a 2223
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conposition. This "raw material™, which conprises a
super conducti ng phase nmainly consisting of a

super conducting 2212 phase and a non superconducti ng
phase, is then filled in a silver pipe and subjected to
mechani cal and thermal treatnments (clains 6 and 8,
colum 3, line 52 to colum 4, |line 5). According to
the experinental exanples 1 and 2 of D10, the powder to
be filled in the silver pipe is obtained by bl ending

Bi ,O0,, Pb or PbOQ SrCO;,, CaCO, and CuOin a first step,
followed by three heat treatnents at different
tenperatures from 700 to 800°C. The blend is pul verised
after each of these heat-treatnents. The powder
obtained is further pulverised with a ball mll to
obtain a subm cron powder (the "raw material") which is
filled in the silver pipe (see also colum 4, lines 15
to 19).

According to the contested patent, the term"raw
material s" is used to designate the individual starting
conmponents such as oxides or carbonates. The term

"m xed powder” is used in claim1l of the contested
patent to designate the material obtained after m xing
the blend of the starting conponents in a grinding
system It is this "m xed powder” which is then further
subjected to heat treatnents and pul veri sation. See
colum 2, lines 57 to colum 3, line 3, colum 3,

lines 22 to 40 and colum 4, |lines 22 to 26.

On the other hand, according to D10, the "raw material"
to be filled into the silver pipe conprises a

super conducting 2212 phase. It is clear that this 2212
phase is formed during the high tenperature heat
treatnments of the starting conmponents described in the
exanples by a solid state reaction (see e.g. D2,

page 582, "Experinental details", the first two
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sentences). The appellant's nere allegation, during
oral proceedings, that the heat treatnents of the blend
as described in the exanples of D10 only serve to

i nprove the rheol ogi cal properties of the powders as
starting conmponents is thus in contradiction with the
fact that the powder to be filled in the pipe conprises
2212 phase and cannot, therefore, be accepted.

The pul verisation steps described in the exanpl es of
D10 are carried out on the heat treated blend of the
starting conponents, which cannot - as alleged by the
appel l ant - be considered as "raw materials" in the
sense of claim1l1 for the reasons given here above.
Therefore, the pul verisation of the heat treated bl end
is not identical wth "mxing raw materials in a
grinding systenf, even if it were to be accepted that a
pul veri sati on device can always be considered as a kind
of grinding system

The appell ant al so argued that the first "bl endi ng"
step nmentioned in the exanples of D10 woul d be
understood by the skilled person as referring to the
use of a mll, for mxing and grinding the starting
powder materials in one and the sane step. Al though the
board accepts that, as repeatedly pointed out by the
appel lant, blending is often carried out in sone kind
of grinding equipnment in the technical field concerned,
and that any grinding |leads to an inproved m xi ng of

t he ground conponents, this does not necessarily inply
that blending will usually, let alone always be carried
out in a grinding system This is underlined by the
fact that two different terns ("bl ending" and

“pul verising") are used in the exanples of both the
patent and D10. Sinply bl endi ng powders of appropriate
particle size will require less tinme and energy than
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grinding them

Hence, although the appellant's subm ssion that

"bl endi ng" as nentioned in the exanples of D10 can be
carried out in a grinding systemis accepted, the board
cannot accept that D10 conprises a clear and

unambi guous inplicit technical teaching of performng
the step conprising the blending of the "raw material s"
(in the sense of the contested patent) in a grinding
system

Since the features of "mxing of the raw materials for
formng a bisnmuth superconductor with each other in a
grinding systenf in the sense of claim1l are not

di scl osed in D10, the subject-matter of this claimis
novel in view of D10 (Article 54(1) and 54(3) EPC).

I nventive step (main request)

In agreenent with the parties, D2 can be considered to
represent the closest prior art. D2 discloses a nethod
for obtaining a superconducting tape by the so-called
"powder -i n-tube" techni que. The superconducting

mat eri al obtained is based on a Bi/Pb-Sr-Ca-Cu
conposition conprising mainly the "2223 phase" ("high T,
phase", "110 K phase"). According to the "Experinental
details" given in D2, a calcined powder conposed of a
2212 phase ("l ow T, phase", "80 K phase") and obtai ned
by a solid state reaction from oxi des and carbonates at
800°C was filled in a silver tube. The filled tube was
drawn and then subjected to further nmechanical and
thermal treatnent. The desired 2223 phase was forned
through a partial nelt reaction occurring during the
final heat treatnment of the filled tube. The products
obt ai ned according to D2 have critical current
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densities ("J.," in the follow ng) of 2500 A/cnt and have
an a-b plane oriented structure conposed mainly of the
110 K phase and including mnor anpunts of the 80 K and
unknown phases. See in particular the abstract on

page 581, page 582, |eft-hand colum, first and second
full paragraphs, Figure 3 and the corresponding text in
t he paragraph bridgi ng pages 582 and 583. D2 does not
address any kind of grinding or size reduction of the
powder materials used before their filling into the
silver tube.

As indicated in the contested patent (colum 1,

lines 52 to 56 and colum 2, lines 51 to 54), and in
agreenent with the parties, the technical problemto be
sol ved by the present invention can be seen in

provi ding a "powder-in-tube” nethod for preparing

bi smut h superconductors having higher critical current
densities than the prior art superconductors discl osed
in D2, particularly in a magnetic field.

It has not been contested that the nethod as cl ai ned,
conprising as a distinctive feature the pulverisation
of the material to be filled in the tube to an average
particle dianmeter of below 1 um w t hout anor phi sation
of the superconducting 2212 phase, |leads to the
superior properties evidenced by the exanples of the
patent (J. values of 19000 to 58000 A/cnt). Hence, it
remains to be seen whether the clained solution of the
stated technical problemcould be derived in an obvi ous
manner fromthe prior art.

D2 itself only refers to subm cron particles in
connection with a | ess preferred preparati on nethod
conprising swagi ng, rather than drawing, the filled
silver tube (page 582, |eft-hand colum, section
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"Experimental details", 2nd paragraph). This swagi ng

| eads to submi cron particles and i nduces the fornmation
of an anor phous phase. The correspondi ng final product
showed | ess texturing structure and a smaller J, val ue
than the other products obtained. Although this
reference to subm cron particles does not relate to a
pul verisation of the material to be filled into the
tube, the products obtained are described as having
undesirably [ow J. values. Therefore, the board hol ds
that the skilled person would not, in view of D2 al one,
consider the pulverisation of the naterial to be filled
in the tube to an average particle dianeter of bel ow

1 pymas a possible way of inproving the current density
val ues of the final products.

Docunent D6 does not relate to a "powder-in-tube"

met hod, but is concerned with the preparation of high T,
(Bi, Pb)-Sr-Ca-Cu superconductors by the conventiona
ceram c techni que. The preparation nethod conprises
preparing a m xed oxide by a solid state reaction
involving mxing, mlling and heat treating oxi de and
carbonate powders at 800 to 820°C in anounts
corresponding to a 2223 conposition. This obtained
powder is further ball-mlled for size reduction to
obtain an average particle size of 1.8 um The powder

is then pelletised and sintered a 845°C to formthe 110
K phase. See page L576, section "Experinental

Techni ques”, 1st paragraph. \Wereas the products
obt ai ned according to the contested patent have been
found to require the presence of dispersed | ow Tc phase
and/ or non superconducting phases in order to achieve

hi gh J. val ues (see contested patent, colum 2, lines 37
to 40 and colum 5, lines 1 to 7), the aimof D6 is to
obtai n dense single phase high T, materials with no

ot her phases present. Table I and figures 2,4 and 5,
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together with the correspondi ng text show that the J,
val ues, the high T, phase content and the J. val ue of
the final product increase with increasing sintering
time, the product with the highest T,content and J,

val ue being a single phase product consisting of the
hi gh T, superconductor. However, the optinmum J. val ues
are reported to range fromonly 1000 to 1200 A/cnt (see
t he abstract on page L576 and the "Concl usi ons" on
page L579). Hence, the skilled person could not derive
fromD6 that by reducing the average particle size of
the 2212 phase material to be filled in the tube in a
nmet hod according to D2 to about half the average
particle size disclosed in D6, the specific structures
and the very high corresponding J, values as reported in
the contested patent coul d be obtai ned.

Docunents D8 and D9 are both concerned with the effects
of mechani cal grinding on powders conprising mainly

the 2223 phase. According to both docunents, it was
found that the accunul ation of crystal strain leads to
t he anorphi sation of the 2223 phase during the grinding
of the powders, and hence to a loss in
superconductivity. It was concluded that grinding is
not a suitable nmethod for obtaining fine 2223 phase
superconducti ng powders to be used in the preparation
of high T, bodies. See D8, the abstract on page L412 and
page L415, right-hand colum, lines 4 to 10 fromthe
bottom and D9, the abstract on page L254 and the

" Concl usi ons"” on page L256.

More particularly, it can be taken from D8 that both
the (main) 2223 and the (mnor) 2212 phase are subject
to anor phi sati on during extended grinding, wth

the 2223 phase being nore sensitive to nechanica
grinding than the 2212 phase (figures 5 and 6 and
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corresponding text). Figure 8 of D8 does not, as argued
by the appellant, indicate that the m nor 2212
conponent woul d be | ess prone to anorphisation. Rather,
this figure appears to show that in specific

conposi tions, and under specific annealing conditions,

t he anor phous m nor 2212 conponent nay recover its
super conducting properties to a | arger degree than the
anor phous mai n 2223 conponent, irrespective of the
duration of the previous grinding.

D9 confirns that the anorphisation of the 2223 phase
after prolonged grinding is difficult to reverse by an
anneal i ng heat treatnent. See 82 and 83 on pages L254
to L256, and nore particularly the discussion of
figures 7 and 8 on page L256.

D8 and D9 do not nention the "powder-in-tube" nethod,
they do not report any J. values, and they investigate a
di fferent approach to superconductor fabrication based
on starting powders essentially conprising the 2223
phase, and not - as in the clainmed process -
essentially conprising the 2212 phase. Myreover, the
conparative exanples of the contested patent show that
the properties of the final products deteriorate with
prol onged grinding. Hence, although the need for fine
powdered starting nmaterials is nentioned in D8 and D9,
as well as experinental size reductions down to

subm cron particles, and although it appears that the
anor phi sation of the 2212 phase can, under certain
condi tions, be reversed, it cannot be inferred from

t hese docunents w thout the benefit of hindsight that,
in a process as described in D2, the pul verisation of
the powders mainly conprising 2212 phase to a very | ow
average particle dianeter of less than 1 um w t hout
anor phi sation, before the filling thereof in a netal
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sheath, would | ead to the superior current densities of
the final products evidenced by the exanples of the
pat ent .

3.6 The board is convinced, and it was not disputed, that
the ot her docunents cited by the appellant do not cone
closer to the invention and do not contain any nore
rel evant informtion.

3.7 Therefore, the clainmed nethod, and nore particularly
the feature of "pulverising (the m xed powder) into a
mean particle diameter of not nore than 1 pmin such a
time that 2212 phase is not converted to an anorphous
state", is not obvious in the light of the docunents
cited, taken alone or in conbination, and the subject-
matter of claiml is thus based on an inventive step
(Articles 52(1) and 56 EPC).

4. The dependent clains 2 and 3 according to the
respondent’'s nmain request are narrower in scope than
claim1 and concern specific enbodi nents of the

i nvention. Their subject-matter is thus novel and
I nventive as well.

Or der

For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The case is remtted to the first instance with the
order to maintain the patent wth the foll ow ng

2558.D Y A
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docunent s:

- clains 1 to 3 submtted as main request with
| etter of 27 August 2001,

- a description to be adapted.

The Regi strar: The Chai r man:

C. Ei ckhoff R Spangenberg

2558.D



