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Summary of Facts and Submn ssions

0991.D

Wth decision of 11 Decenber 1998 the opposition
di vision rejected the opposition agai nst European
patent No. 0 539 861 in the |ight of

(D1) JP-A-58-97466
(D2) US-A-4 716 955 and
(D4) EP-A-0 300 953.

Agai nst the above deci sion the opponent - appellant in
the followi ng - |odged an appeal on 16 February 1999
payi ng the fee on the sane day and filing the statenent
of grounds of appeal on 21 April 1999.

The appel | ant argued that the subject-matter clained is
not based on an inventive step.

Fol | owi ng a Conmmuni cati on pursuant to Article 11 (2)
RPBA in which the board set out its provisional opinion
on the case with respect to the issues of novelty and

i nventive step oral proceedings were held on 12 March
2002 in which the patentee - respondent in the
following - submitted new clains 1 and 2 according to
his main and an auxilary request.

Caim1 of the main request reads as follows:

"1l. Crystallizer, or inner portion, of a nould having
a | engthwi se curvature for continuous curved casting of
thin slabs (20), the crystallizer conprising an outer,
or extrados, plate (12), an inner, or intrados, plate
(11) and lateral narrow plates (13s-13d) having inner
faces (16) defining a casting section (14), the latera
narrow plates (13s-13d) having their inner faces (16)



- 2 - T 0178/ 99

inclined in such a way as to inpart to the downfl ow
channel a tapered conformati on which reduces the wdth
of the casting section (14) in the direction of feed of
the thin slabs (20), both the extrados (12) and
intrados (11) plates being curved | engthw se, the
crystallizer being characterized

- in that both the extrados (12) and intrados (11)
plates contain in their inner upper central portion
respective frontal extrados (15) and intrados (115)
hol | ows, the extrados hollow (15) being deeper than
the intrados hollow (115), and

- in that the upper part of the inner face (16) of the
| ateral narrow plates (13s-13d) conprises a bevel
(17) which faces towards the intrados plate (11) and
I's progressively reduced to zero in the vicinity of
the level of the | ower end of the extrados (15) and
i ntrados (115) holl ows. "

V. The argunents of the parties presented in the ora
proceedi ngs can be sunmari zed as foll ows:

(a) appellant

- novelty of the clainmed crystallizer is not
di sputed, however, inventive step;

- (Dl) has to be seen as the nearest prior art
di scl osing according to its Figures 3 to 5
narrow pl ates convergi ng downwardl vy;

- (D4) relating also to casting thin slabs in an

arc arrangenent discloses the use of a shroud
whereby the main plates "8, 9" are equipped with

0991.D Y A
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holl ows to provide for the necessary space of
t he shroud,

to provide for a deeper hollow on the extrados
of the main plate in conparison to the holl ow of
the intrados of the opposing nain plate is
trivial because of the arc formof the cast
strand;

as a consequence of the provision of opposing
hol | ows the narrow pl ates have to conpensate for
the variation of the strand perineter |eading
automatically to bevelled narrower plates, see
also (D2), colum 2, lines 40 to 42;

as a result of the foregoing observations the
subj ect-matter of claim1 of the main request
has to be seen as bei ng obvi ous.

(b) respondent:

it is admtted that the provision of a holl ow
for any shroud in one main plate can be derived
from (D4), however, not in both main plates

si mul t aneousl y;

the problemdealt with in the opposed patent
specification can therefore not exist in (D4) so
that the clainmed features that the opposing

holl ows are different in depth and the narrow

pl ates are provided with an upper bevel

ext endi ng downwardly and being reduced to zero
at the level where the hollows term nate are not
derivable fromthe conbination of (D1), (D2) and
(D4);
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- (D2) only discloses inclined plates but not
hol l ows of different depths; in addition (D2) is
restricted to equal cross sections in contrast
to constant perinmeters of the strand;

- the provision of a bevel as defined in claiml
of the main request in its characterising cl ause
is not the result of a one-way situation since
ot her possibilities for achieving a constant
strand perineter are conceivable, nanely by
varying the inclination of the narrow pl ates
mentioned in the precharacterising clause or

al so by curved narrow pl at es;

- the advantage of the clained configuration of
the upper region of the narrow plates is seen in
their easy production sinply by cutting away one
edge t hereof;

- summari zing, the subject-matter of claiml1l (main
request) is not rendered obvious by the reveal ed
prior art.

The appel | ant requested that the decision under appea
be set aside and that the European patent No. 0 539 861
be revoked.

The respondent requested that the decision under appea
be set aside and that the patent be naintained , either
on the basis of the main or on the basis of the
auxiliary request, both filed during the present ora

pr oceedi ngs.
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Reasons for the Deci sion

1

The appeal is adm ssible.

Mai n request

2.1

2.2

0991.D

Amendnent s

Caiml is based on all features of granted claim1l
plus the feature "extrados hollow ... being deeper than
the intrados hollow ..." derivable from EP-B1-

0 539 861, colum 2, lines 29 to 31.

Claim1l is therefore not open to objections under
Article 123 (2) and (3) EPC. This is also true for
claim2 which corresponds to granted claim 2.

Novel ty

The issue of novelty was not disputed by the appell ant
or the board so that it is not necessary to deal with
this issue in detail. The crucial issue to be decided
Is thus the issue of inventive step.

I nventive step

Nearest prior art is (Dl) over which docunent claim1l
is clearly delimted. According to this piece of prior
art a thin slab caster in arc formis known equi pped
W th opposing nain and narrow plates to define the
cross section of the cast strand, the narrow pl ates
bei ng adjustable in a horizontal plane and in their
inclination to neet the requirenents of a versatile
thin slab caster.
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From (D1) no arrangenents can be seen for allow ng a
shroud/i mrersi on nozzle to be used in conbination with
a fully curved crystallizer so that the object to be
solved by the invention can be seen in anending the
known crystallizer in this respect.

The solution to this object is achieved with the
conbi nation of features laid down in claim1, nanely by
provi di ng

(a) opposing hollows in the main plates of the
crystallizer, the hollow in the extrados being
deeper than the hollow in the intrados of the nmain
pl at es and

(b) a bevel in the upper part of the inner face of the
| ateral narrow pl ates which faces towards the
intrados plate and is progressively reduced to
zero in the vicinity of the | evel where the
opposi ng holl ows term nate.

Wth this solution of the object of the invention it is
achi eved that there is enough space for a

shroud/i mrersi on nozzle to be applied w thout
interfering wwth the wholly curved main plates and that
the effects of shrinking of the cast strand are clearly
observed, nanely by conpensating the perineters of the
hol | ows by the bevel in the upper part of the inner
face of the lateral narrow plates at each cross
section. In addition it is achieved that the |atera
narrow plates provide a suitable lateral taper of the
downf | ow channel of the slab being forned to

conti nuously support the cooling/shrinking slab and to
avoi d undue heating of the slab's skin which could

ot herwi se cause break-out of liquid netal.
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(D1) is irrelevant in respect of the object to be

sol ved since in (D1) no i mersion nozzle is disclosed
and since a skilled person considering the teaching of
(D1) is not led to an inmmrersion nozzle.

It is true, however, that the use of imersion nozzles
i n continuous casters per se is clearly known, see for
exanple (D2) and its Figure 2a, reference sign "11" and
colum 4, lines 26 to 30. Wat can be derived from (D2)
is noreover that the crystallizer has enl arged portions
inits central upper region to allow the insertion of

t he i mrersion nozzle, see Figures 6 to 8 in particular.
(D2) not being restricted to vertical and straight
crystallizers, see colum 11, lines 6 to 11, does not
offer a solution for curved nolds in the direction of
the clainmed holl ows being deeper on the extrados with
respect to the intrados of the main plates so that the
feature of claim1l |inked to the clained holl ows cannot
be realized in (D2).

The teaching of (D4) is simlar to (D2) since again a
space is shaped in the upper area of the crystallizer
to allow the insertion of an i mersion nozzle, see
Figures 2 to 4; as far as a central hollow is concerned
the teaching of (D4) is, however, see Figures 3 and 4,
in contrast to claim1, since the hollowis provided in
either the one or the other main plate but not in both
simul taneously. This is clear not only fromFigures 3
and 4, but also fromcolum 1, lines 58 to 63,
specifically pointing out that Figures 3 and 4 relate
to distinct alternatives of the invention not to be
conbi ned, nanely by stating "Fig. 3 eine weitere

Ausf ihrungsform und "Fig. 4 eine weitere

Ausf Uhrungsfornf. Likew se clains 2 and 3 are both
related to claim1l of (D4).
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Even if in (D4) a pair of opposed hollows were
suggested the information of their different depth (the
outer hol |l ow bei ng deeper than the inner hollow) would
be m ssing so that there would not be a reliable basis
for providing the directly related feature of present
claim1l1, nanely the provision of bevels foreseen on the
| ateral narrow pl ates, according to above remark 4.3
feature (b).

Summari zi ng the above considerations the prior art
teaches the use of an i mersion nozzle and the creation
of a space in the upper part of the crystallizer to
allowits insertion.

What is not rendered obvious by the prior art is the
teaching that the hollows nust be of different depths
and that this neasure has to be conpensated for by an
adaption of the |ateral narrow plates according to the
feature (b) set out in above remark 4.3. It is admtted
that (D2) deals already with the provision of constant
perineters of the strand in all its cross sections, see
for instance (D2), colum 2, lines 40 to 42 and 62/ 63
and that counterneasures are necessary.

The cl ai ned i nventi on goes, however, in a way different
from (D2) since according to present claim1l the

| ateral narrow plates carry out the conpensati on needed
- by "cutting away one corner of the inside face of the
narrow pl ates" - whereas (D2) teaches to vary the angle
of inclination of the narrow plates, as can be seen
fromFigures 2a) and 2b) in that according to Figure
2b) the nold is diverging in the casting direction
being clearly in contrast to the subject-matter of
claim1l, see preanble thereof, teaching that the narrow
plates are tapered to reduce the wdth of the strand.
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Appel lant's contrary findi ngs appear to be the result
of an inadm ssible ex post facto analysis. The first
characterising feature (differing opposing hollows in
the main plates) not being rendered obvious by the
avai l able prior art any argunents of a "trivial
conpensation” are clearly without a basis and again the
result of an argunentation know ng the clained

i nventi on.

Under these circunstances the board cones to the
conclusion that the subject-matter of claim1l of the
mai n request is not rendered obvious by (Dl1), (D2) and
(D4) and general technical know edge even seen in
conbi nati on

Caimlis therefore valid and suited for maintaining
the patent in anended form The dependent claim2 is

i kew se valid since it relates to an enbodi nent of the
crystallizer according to claim1l.

Auxi |l i ary request

5.

0991.D

The main request already being allowable it is not
necessary to deal with the nerits of the auxiliary

request .
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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 in the follow ng version
- Cains 1 to 2 of the main request filed during the

oral proceedi ngs,

- Description and draw ngs: as granted.

The Regi strar: The Chai r man:

A. Counillon C. T. Wlson
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