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Summary of Facts and Submission

1356.D

Eur opean patent No. 0 047 129 was granted with effect of
24 April 1985 on the basis of European patent
application 81 303 891.6, filed on 26 August 1981. The
set of clains as granted is headed by the independent
Claims 1 and 2 which read as foll ows:

"1. Agrain oriented silicon steel sheet having an iron
| oss at W5, of less than 0.90 Wkg, a Si content of
from2 to 4% a thickness of fromO0.15 to 0.25 nmm an
average crystal grain size of froml1lto 6 mMm and a
forsterite coating per one surface on its surfaces of
from1l to 4 g/nt per surface.

2. A nmethod for producing a grain-oriented silicon steel
sheet by providing a grain-oriented silicon steel sheet
containing from2 to 4% of Si, subjecting the sheet to
one cold rolling or to two or nore cold rollings with an
i nternedi ate annealing treatnent to obtain a final

gauge, subjecting the cold rolled sheet to decarburi zing
anneal ing, coating the sheet with an annealing
separating agent, and then subjecting the sheet to final
anneal i ng, characterised in that the steel includes at

| east one of Se and S in an anmount of from0.010 to
0.035 and at |east one of Sh, As, Bi and Sn in an anmpunt
of fromO0.010 to 0.080% as inhibitor, the cold rolling
is carried out so as to obtain a final gauge of from
0.15to 0.25 mm the final annealing is carried out so
that a forsterite coating is forned on the steel sheet
surfaces in an amount of from1l to 4 g/nt per surface,
and the secondary crystallized grain size is from1l to
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6 mMmm so that the resultant sheet has an iron | oss at
W50 of less than 0.90 Wkg."

Three oppositions were filed on the main ground that the
subj ect-matter of the European patent |acked an
inventive step (Article 100(a) EPC). This objection was,
inter alia, based on the foll ow ng docunents:

A(2) Journal of Applied Physics, Vol. 18 (1987),
pages 1104 to 1108;

A(4)  DE-A-2 923 374;

B(1) Ni ppon Steel Technical Report Overseas Nunber 4,
(Novenber 1973), pages 1 to 10;

B( 3) DE- C-2 451 600.

In the opposition proceedi ngs, the maintenance of the
patent with an anendnent in Claim6, was requested as
the main request and three auxiliary requests were filed
addi tionally.

By its decision of 19 June 1990, the Qpposition Division
deci ded that the docunents according to the third
auxiliary request net the requirenments of the EPC and
rejected the main, the first and the second auxiliary
requests.

Al the parties involved in the opposition proceedings
have appeal ed against this decision in the follow ng
sequence:

Appel lant | (OCpponent I11) on 21 July 1990;
Appel lant 1l (Opponent 11) on 16 August 1990;
Appel lant 111 (Proprietor) on 17 August 1990;
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Appel lant 1V (Opponent 1) on 17 August 1990.

The Appellants I, Il and IV paid the appeal fee on the
respective sanme date. The appeal fee of Appellant 11
was received on 13 August 1990.

The respective Statenents of Grounds were filed on
23 Cct ober 1990, on 18 Cctober 1990, on 15 Cctober 1990,
and on 26 Cctober 1990.

The argunents of Appellant 11l (the Proprietor)
presented in witing and during the oral proceedi ngs of
6 May 1993 before the Board of Appeal can be summari sed
as foll ows:

Docunent B(1l) had to be considered as the cl osest prior
art. The difference of the product claimw th respect to
this docunent had to be seen in the feature that the

pat ent suggested a forsterite coating of a certain

wei ght in conbination with a certain grain size to
achieve an iron | oss which was at |east 5% | ower than in
any grain oriented silicon steel sheet comrercially
available at the filing date. In this context it had to
be considered that the 9 m| sheet of ORI ENTCORE H -B
reported in Table 1 of docunent B(1l) was a test sanple
prepared on a | aboratory scale and not a comrercially
avai |l abl e product.

Docunent B(1l) did not teach that adjusting the sheet
thickness to a size fromO0.15 to 0.25 mm and the average
grain size to arange froml to 6 nmwas likely to
provide a route to obtaining an iron | oss Wy Of |ess
than 0.90 Wkg. On the contrary, this docunent expressed
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a prejudice against doing this by indicating that "9-m |
sheets were manufactured for sonme tine with the object
of producing |ighter-gauge or higher-grade sheets, but

t he industrial production of 9-m| sheets becane

deadl ocked for two reasons - high cost and failure to
obtain the desired lowiron loss" and "Littnmann states
that the lowest iron loss is obtainable with a sheet
thickness of 6 mls, this however is hardly realisable
in comercial products fromthe points of both
manuf act ure and use".

Docunent B(3) had to be seen as conpletely irrel evant,
because its sole aimwas to create a grain oriented
silicon steel sheet having a high induction value of B8
wi t hout paying attention to any iron | oss. Moreover,
only thick gauge steels of about 0.3 nmm were produced by
this known nethod. Consequently, this docunent delivered
no incentive to direct the nethod disclosed therein in a
manner that resulted in a product with the clained

feat ures.

Agai nst the patentability of the subject-matter of the
contested patent the followi ng argunents were in essence
submtted by the other Appellants (Opponents).

Docunment B(3) was the closest prior art with respect to
t he nethod aspect of the patent in suit, because it

di scl osed the production of a high grade grain oriented
silicon steel sheet using the sane inhibitor system and
forsterite as the major constituent of the glass
coating. Although docunent B(3) did not disclose
particul ar values for the iron loss it was clear that
the skilled person who had a high induction material at
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hand would strive to reduce its iron | oss as nuch as
possi bl e. Before devel oping an investigation strategy of
one's own, it was obvious to repeat systematically those
experiments whi ch had been proven to be successful, when
t he sane probl em had been solved for the historically

ol der high grade material H -B, and which had been
reported in docunent (B(1l). Potential prejudices
expressed in this latter docunent reflected the

know edge of the year 1973 and, at the valid date of the
contested patent, had been overcone by internediate
know edge. Docunent A(4), for instance, denonstrated

t hat nmet hods had existed at the relevant date of the
contested patent which had allowed to produce thin high
grade grain oriented silicon steel sheet having a | ow
iron loss on an industrial scale.

The features contained in the granted dependent Clains 3
to 7 were at least inplicitly disclosed in docunent
B(3).

The di sclosure of all these docunents had to be seen
before the background of the disclosure of docunent

A(2), which was not to be seen as a separate docunent
but reflected basic general know edge of persons skilled
in the art of producing grain oriented steel sheets.

The Appellant 111 (Proprietor) requested that the
deci si on under appeal be set aside and that the patent
be mai ntained on the basis of Clainms 1 to 7 as annexed
to the decision under appeal as the main request.

On an auxiliary basis it requested that the patent be
mai ntai ned with:
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1. Cainms 1to 7 filed as a first auxiliary request,
al so annexed as such to the decision under appeal;

2. Cainms 1 to 7 filed on 27 March 1993 as a second
auxiliary request with the amendnent that the word
"including" in the seventh line of Caim1lis
repl aced by the words "having been nade using”;

3. Cains 1to 6 as annexed to the decision under appeal
as a third auxiliary request; or

4. one single claimfiled on 27 March 1993 as a fourth
auxiliary request.

Claim 1 according to the main request is identical with
the granted Claim 1l cited above.

Claim 2 according to the main request and according to
the first and second auxiliary requests as well as
Claim1 according to the third auxiliary request are
identical with the granted C aim 2.

Claim 1 according to the first auxiliary request is
identical with the granted Caim1l except that the upper
[imt for the grain size has been reduced to 5.8 mm

Claim1 according to the second auxiliary request
corresponds to its granted version to which has been

added:

"sai d steel having been nmade using at |east one of Se
and S in an anmount of from0.010 to 0.035% and at | east

1356.D Y A
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one of Sb, As, Bi and Sn in an anmount of from0.010 to
0.080 as inhibitor".

Claim 1 according to the fourth auxiliary request
corresponds to granted Claim2 to which has been added:

"the desired secondary recrystallised grain size of 1 to
6 mm bei ng obtai ned by one of the foll ow ng nethods (a)
to (d) or a conmbination of at |least two of them wth

t he proviso that when the conbi ned net hods include the
sane step, that step is not carried out nore than once;
(a) adj usting the carbon content in the steel sheet
prior to the final cold rolling so that it is fromO0.020
to 0.060% nmaintaining a tenperature of from850 to
1,100°C for at least 0.5 mnute prior to the final cold
rolling, then cooling the heated sheet over a
tenperature range of from 700 to 200°C at a cooling
rated of higher than 150°C/mn, and effecting the final
cold rolling at a reduction of from55 to 85%

(b) adj usting the carbon content in the steel sheet
prior to the final cold rolling so that it is fromO0.020
to 0.060% effecting the final cold rolling at a
reduction rate of from55 to 85% and adjusting the
steel sheet tenperature in the final cold rolling so
that its from50 to 400°C

(c) effecting the final cold rolling at a reduction
rate of fromb55 to 85% ensuring that the rate of
tenperature increase in the decarburising annealing is
hi gher than 100°C/ mi n over a tenperature range of from
450 to 750°C, and keeping the steel sheet in wet
hydrogen in a tenperature range of from 780 to 880°C for
from1l to 15 m nutes,
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(d) keeping the cold rolled steel sheet at a
tenperature of from900 to 1,050°C for fromO0.1 to

15 m nutes after decarburising annealing and then

conpl eting secondary recrystallisation at a tenperature
of from800 to 900°C before the final annealing.”

The other three appellants requested that the decision
under appeal be set aside and that the European patent
be revoked.

At the end of the oral proceedings the Board reserved
its deci sion.

On 8 May 1993 the Board received further observations
from Appellant | (Opponent I11) and on 25 May 1993 from
Appel lant 111 (Proprietor of the patent).

Reasons for the Decision

1356.D

Admissibility and other procedural questions

The appeal s are adm ssi bl e.

The observations filed by two parties, i.e. one of the
Opponents and the Proprietor of the patent, on 8 and

25 May 1993 are disregarded because they were filed
after the "adjournnent of the oral proceedings". The

adj ournment of oral proceedi ngs which neans the cl osing
of the debate (the French version, "prononcer |a cloture
des débats", and the German version, "die sachliche
Debatte fur beendet erkl aren" are clearer in this
respect) normally term nates the possibility of further
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subm ssi ons. Observations submtted thereafter could
only be taken into account if the Board reopened the
debate (Article 113 EPC) which depends on its

di scretion. The Board sees no reason for this as the
parties were given anple opportunity to present all the
argunents they thought relevant. Besides the subm ssions
do not contain any matter which had not been discussed
during oral proceedings.

Amendments

Only Cdaiml of the first auxiliary request was subject
to an objection under Article 123(2) EPC due to the
upper limt of 5.8 mmfor the average grain size. The
Appel lant 111 (Kawasaki) asserted that this value could
be deducted as a favourable upper limt from Table 1 of
the contested patent.

In Table 1 the upper limt of 5.8 mmfor the average
grain size appears only once in connection with a
respective lower limt of 2.8 nmand with the particul ar
choi ce of certain anmounts of MhSe and Sb as grain growth
i nhibitors. The passing ratio of 90% which is attained
by this particular constellation of paraneters is,
however, equal to the passing ration which, according,
to the same Table 1, was attained for the choice of MSe
and Sb and Sn as grain growh inhibitors and an average
grain size of 2.8 to 6.2 mm

Table 1, in this respect, rather suggests that snal
variations of the grain growth inhibitors have a higher
i nfluence on the quality of the product than the
variation of the upper limt of the average grain size
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between 5.8 and 6.2 mm Table 1 is, therefore, no basis
for a general disclosure of the value of 5.8 mm as
favourabl e upper limt for the range of the average
grain size.

Consequently, Claim1 according to the first auxiliary
request does not neet the requirements of Article 123(2)
EPC and the request itself nust thereafter be rejected.

Al'l the other clains are not open to an objection in
this respect.

Novelty

The exam nation of the docunents cited during the
proceedi ngs has reveal ed that the features of the
product Caiml and the method Caim2 according to the
mai n request are not fully disclosed in any of them It
follows that the product and the nethod are novel over
t hese docunents within the neaning of Article 54 EPC.
Since the independent clains according to the auxiliary
request are further restricted in scope, this statenent
al so applies to them

The set of clains according to the main request is
headed by two i ndependent clainms, Caim1l being directed
to a product and Claim2 to a nethod. The i ndependent
method claimis identically contained also in the sets
of clainms according to the first and third auxiliary
requests.

The Appellant 111 (Proprietor) admtted in his statenent
that the specified steps of the independent nethod
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Claim 2 according to the main request would

i ndi spensably arrive at a product neeting all the
features of the product Claim1l according to the main
request, when being fully carried out by a skilled
person who is equi pped with the usual general know edge
for the production of high-grade grain oriented steels,
at least with the further guidance of the description.
The two clainms are therefore inplicitly |inked and

cot er m nous.

5. Product claim

Docunent B(1l) is considered to be the closest state of
the art with respect to the subject-matter of the
product C aim 1.

Thi s docunent originated froma newy devel oped net hod
to produce silicon steel sheet (ORIENTCORE H -B) with a
hi gh degree of a cube-on edge crystal orientation and
hence with a high value of magnetic induction. IT is
wel I known and undi sputed by all the parties that

ORI ENTCORE HI -B material has a silicon content of about
3% Induced by the requirenents of the users, the
manuf act urer of such magnetic steel sheet was inevitably
confronted with the problemto mnimse the iron | oss of
the steel sheets wi thout |osing the high degree of
crystal orientation. Docunent B(1l) is the conprehensive
report about investigations performed with the aimto
find out which paraneters affected these qualities. The
concl usions are as foll ows:

- The iron loss is dependent on sheet thickness and has
a mnimum between 5 and ten mls (0.127 and

1356.D Y A
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0.254 mm), provided that grain size, purity and
degree of orientation are equal in each sanple
(Figure 12, Table 2).

- The iron loss is decreasing with decreasing grain
size for grain sizes between about 0.5 to about 10 nm
and is increasing sharply at still |ower grain sizes,
provided that purity, degree of orientation and
t hi ckness of the sanples are equal (Figures 9A and
9B, and page 5, right colum).

- The iron loss is dependent on the tensile stress
exerted on the surface of the sheet by a glass film
(page 5, right colum). For an average grain size of
3.5 mmthe iron loss has a mnimnumat a tensile
stress between 0.3 and 0.5 kg/ mm? (Figure 10).

Consequently, these results, which were perforned on a

| aboratory scale, cover the teaching to a person skilled
inthe art to aimat a grain oriented steel sheet having
a thickness between 0.127 and 0.254 mm and a grain size
in the mddle of the range of 0.5 to 10 nm and then
choose the thickness of the glass filmsuch that the
tensile stress it exerts on the surface of the sheet
mnimses the iron | oss. He nust, however, achieve this
whil e mai ntaining an as high a degree of orientation as
possi ble. The latter condition is not only essential to
guarantee a high flux density but also to nmaximse the

i nfluence of the tensile stress (applied by the glass
film on the reduction of the iron loss (Figure 3).

During the oral proceedings, there was agreenent between
the parties that forsterite has been the traditional
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material for the glass filmseparator formed on the
surface of high grade silicon steel sheet. It was still
used i mMmedi ately before the priority date of the patent
in suit (see Appendix | to the G ounds of Appeal of
Appel lant I11/Proprietor), for instance as so-called
"mll glass" coating having a thickness of 1 pm
corresponding to 2.58 MPa (see the above-nentioned
Appendi x I). Therefore, the results displayed in
Figure 4 of docunment B(1l) are obtainable with a
forsterite filmof slightly less than 1 ym and the

maxi mum tensi on effect which requires a stress of

0.4 Kg/mt ((Bl1l), page 5, |ast paragraph) is obtainable
with a slightly thicker forsterite film

Consequently, there is no reason why a skilled person
should not interpret the word "glass filnm used in
docunent B(1l) in the usual manner as to nean a
forsterite filmw th a thickness in the usual range

whi ch nmeans a glass filmwth the specification given in
Claima1l.

Fol | ow ng t hese consi derations, the subject-matter of
the product Caim1 according to the main and first
auxiliary requests differs fromthis desirable product

di scl osed by docunment B(1) in that it specifies that the
iron | oss W5 should be less than 0.90 WKkg.

In view of the above, this difference corresponds to the
known desideratumand is equivalent to the remark in
docunent B(1l) that the degree of orientation should be
mai nt ai ned as high as possible when the three paraneters
t hi ckness of the sheet, grain size and thickness of the
coating are adjusted to their optinmumvalues. It follows
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that the clainmed product only has properties which were
fully predicted, and envisaged, i.e. the matter is

obvi ous as such. This applies to all product clains in
the main and the first three auxiliary requests.

However, at the date of the publication of docunent B(1)
(1973), this desideratum prima facie, was not yet
actually achieved at least in an industrial scale,
because this docunment is quite clear in nmentioning that
the reported effects, which had been verified on a

| aboratory scale were hardly realisable in comrercia
products with sheet thicknesses of about 9 ml (0.23 nm
"fromthe points of both manufacture and use" (page 7,

| eft columm under Figure 11). But according to docunent
(A2) (page 1108, Conclusion), this handi cap was taken
nore as a challenge by the skilled netallurgist rather

t han an i nsurnount abl e prejudice.

The subject-matter of the product claimthus is only
concerned with a known desideratum and not with a new
problem The allowability of Claim1l according to the
main and first auxiliary request is then linked to the
answer to the question whether the desideratum discl osed
by docunent B(1) was still unachievable at the priority
date of the patent in suit or whether there was an
obvious way leading to it. This is relevant since it is
the view of the Board that a product which can be

envi saged as such with all characteristics determ ning
its identity together with its properties in use, i.e.
an ot herw se obvious entity, nmay becone neverthel ess
non- obvi ous and cl ai mabl e as such, if there is no known
way or applicable (analogy) nethod in the art to nmake it
and the clainmed nethods for its preparation are
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therefore the first to achieve this in an inventive
manner. Conversely, should the nmethod clains not be

al | owabl e because their subject-matter is obvious, then
the product claimlinked to themin the respective
request could not be allowable either on the basis of

t he met hod al one. The allowability of the nmethod cl ains
nmust therefore also be investigated.

Closest State of the Art

The Board consi ders docunent B(3) to be the cl osest
state of the art with respect to the subject-matter of
the method Claim2 according to the main request.

Thi s docunent (the clains) discloses a nethod for
producing a grain oriented steel sheet with | ess than 4%
of Si, in particular between 2.3 and 3.28% Si (Table 2),
whi ch starts froma steel including at | east one of Se
and S in an anmount of from0.005 to 0.1% and at | east
one of the two Elenents (Xi) and (Xj), Xi representing
at | east one of the elenents As, Bi, PB, P and/or Sn in
a total amount of 0.015 to 0.4%and (X ) representing N
and/or Cu in a total amount of 0.2 to 1.0% Moreover,
the starting material may contain 0.005 to 0.2% Sb. In
particular B(3) discloses inits Tables 1 and 2,
respectively, the exenplary conpositions A (0.003% S,
0.017% Se, 0.03% As, 0.03% Sb), B (0.004% S, 0.016% Se,
0.04% As), C (0.003% S, 0.017% Se, 0.05%Bi), 1 (0.010%
S, 0,021% Se 0.031% As), 6 (0.003% S, 0.020% Se, 0.04%
Bi), 12 (0.011% S, 0.022% Se, 0.010% Sb, 0.020% Sn), and
13 (0.004% S, 0.020% Se, 0.028% Sb, 0.032% Sn).
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This starting material, after having been hot rolled to
an internedi ate gauge, is subjected to two or nore cold
rollings with an internedi ate annealing treatnent to
obtain a final gauge. The cold rolled sheet is subjected
to a decarburising annealing and then to a final
recrystallising anneal i ng.

After the decarburising annealing and before the final
annealing, the cold rolled sheet is coated with an
anneal i ng separating agent consisting mainly of nagnesia
(B(3), colum 10, lines 30 to 45). The Board is in
agreement with all the parties that this separating
agent will automatically be transforned into a
forsterite coating during the final annealing.

Al t hough the test sequence the results of which are
reported in Table 1 and in Figures 3 and 4 of docunent
B(3) has been carried out using sheet sanples with a
final thickness of 3 nmto nmake the results conparable,
t he di sclosure of this docunent is not restricted to
this final thickness. According to the teaching of
docunent B(3), the reduction during the final cold
rolling step is of major inportance and shoul d be chosen
bet ween 40 and 80% (Claim 1). The thickness of the hot
rolled sheet (columm 9, lines 44 to 49) and the
reduction during the first cold rolling step colum 10,
lines 7 to 10) are of minor inportance and may vary
between 2 to 4 mmand 30 to 80% respectively. The
specific respective value of these two paraneters is
selected within these relatively |large ranges in
dependence on the desired final thickness (colum 9,
line 55, to colum 10, line 10).
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Problem and Solution

I n docunment B(3) a new inhibitor systemis presented to
the public which ains at replacing AIN used before as an
inhibitor to selectively favour the growth of the
correctly oriented grains. The new i nhibitor systemis
said to allow a nore econom ¢ production of high-grade
el ectric steel sheets on a large industrial scale than
does the AIN (colum 2, lines 29 to 45).

Al though it is the primary ai mof docunent B(3) to
obtain a material with a high magnetic induction, it is
al so nade quite clear that this quality should go
together with a lowiron loss (the paragraph bridging
the colums 1 and 2). Therefore the "negligence" that
this docunent does not report any value for the iron

| oss of the steel sheet fabricated wusing this new

i nhi bitor systemis obviously due to the fact that the
aut hors of docunent B(3) had not yet had the tine to

| ook at all inportant aspects of their new devel opnent.

Starting fromdocunment B(3) as the closest prior art,
one of the nost urgent problens to be solved is,
therefore, to optimse this known process in a manner
that the final steel sheet has an iron |l oss which is as
| ow as possible (less than 0.90 Wkg) w thout l[osing the
high grain orientation, and hence induction, already
achi eved.

In its nmethod aspect according to the main request, the
contested patent clainms to solve this problem by the
conbi nation of the follow ng features by which the
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subject-matter of Claim2 differs fromthe disclosure of
docunent B(3):

- The cold rolling is carried out so as to obtain a
final gauge of fromO0.15 to 0.25 mMm

- the final annealing is carried out so that the
forsterite coating which is fornmed on the steel sheet
surfaces ampunts to from1l to 4 g/n¥

- the final annealing is carried out that the secondary
crystallised grain size is froml to 6 nm

The feature "that the resultant sheet has an iron | oss
at Wy s of less than 0.90 Wkg" was confirmed by

Appel lant 111 (Proprietor) to be the inevitable result
of the other nmethod features provided that these are
carried out by a person skilled in the art using his
ordi nary general know edge and skill and further being
gui ded by the description of the patent in suit.

Inventive Step

When the new grain growth inhibitor systemaccording to
docunent B(3) had been presented to the public, the
person skilled in the production of grain oriented
silicon steel sheets found hinself in a position in

whi ch he had been at | east already twice in the past.
New net hods had been devel oped, at |east on a | aboratory
scale, to create silicon steel sheet with a high degree
of cube-on-edge crystal orientation and hence with a
hi gh val ue of magnetic induction. |Induced by the

requi renents of the users, the manufacturer of such
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magneti c steel sheet was inevitably confronted with the
problemto mnimse the iron |loss of his sheets w thout
| osing the high degree of crystal orientation.
Therefore, systematic tests had to be perfornmed to find
out by which paraneters these qualities were affected.

In 1967, the results of a classical investigation in
this respect had been reported by the review docunent
A(2) the disclosure of which is rated as part of the
general know edge in this technical field.

A simlar investigation was carried through, when the
grain growth inhibiting properties of AN had been
detected and the new grain oriented sheet product, known
under the trade nane ORI ENTCORE HI -B, which exhibited a
still higher degree of grain orientation and hence a

hi gher val ue of magnetic induction, had been devel oped
on this basis. Docunent B(1) is the conprehensive report
about these investigations disclosing the concl usions
enuner at ed under point 5 above.

The Board cannot recogni se any prejudice that could have
stopped a person skilled in the art, who wanted to
optimse the iron | oss values of the high grade magnetic
steel sheets produced by using the new inhibitor system
di scl osed in docunment B(3) to repeat, at |east as a
first approach, the sane systematic experinments which
according to docunent B(1l) - and there before according
to docunment A(2) - had proved to be apt for finding out
whi ch paraneters influenced the iron | oss values of the
new cl ass of magnetic material .
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Al t hough docunment B(1l) is quite clear in nmentioning that
t hese effects, which had been verified on a | aboratory
scale were hardly realisable in comercial products with
sheet thicknesses of about 9 ml (0.23 nm "fromthe

poi nts of both manufacture and use" (page 7, left colum
under Figure 11, see al so docunent A(2), page 1108,
Conclusion), this remark cannot be taken as a prejudice
which was still valid at the priority date of the patent
in suit. Document A(4) proves that, in 1979, nethods had
been devel oped which allowed to produce 0.225 nmt hick
hi gh grade silicon sheets having an iron | oss of |ess

t han 0.90 watt/kg.

Consequently, the subject-matter of the nethod Caim?2
according to the main request is to be considered as the
i nevi tabl e technical conclusion to be drawn fromthe
results of the sequence of tests the performance of

whi ch i s obvi ous when applying the experinents disclosed
in B(1l) on silicon steel sheet using the inhibitor
system di scl osed in docunent B(3).

In particular, the Board cannot acknow edge that the
measure to forma forsterite coating in an anount of 1
to 4 g/nt per surface involves an inventive step.

Forsterite is the classical main constituent of the

gl ass coatings forned fromthe separator conposition
during the final annealing. The Board is in agreenent
with all the parties that forsterite is also fornmed when
carrying out the nmethod disclosed in docunent B(3)
(colum 10, lines 30 to 45). The patent in suit (page 3,
lines 11 to 13) states that a mnimumof 1 g/n?
forsterite is indispensable to maintain the insulation
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and to obtain a good face coating. It would not be
conprehensi bl e, why the skilled person should use

anot her conposition and quantity for the glass coating
when already the routine coating proves to apply a
tensile stress to the sheet surface which suffices to
mnimse the iron | oss val ue.

In summary, the Board, therefore, reaches the concl usion
that the subject-matter of Claim2 according to the main
request can be deducted fromthe prior art in an obvious
manner and thus does not involve an inventive step in

t he sense of Article 56 EPC.

The net hod according to aim2 of the main request,
when carried out by a person skilled in the art, results
in products which neet the features of the product
Claim 1l according to the main request. Follow ng the
consi derations under point 5 above, the respective
Claim1 does not involve an inventive step either.

The main request is therefore not allowable.

The first auxiliary request is not allowable, because
its independent Claim1 does not neet the requirenents
of Article 123(2) EPC (see point 2 above).

Claim1l1l of the second auxiliary request differs fromthe
Claim 1 according to the main request only by the
feature that the product has been produced using those
grain growth inhibitors, the use of which is also a
feature of the nethod Claim?2 according to the main
request. Since these grain growmh inhibitors are no

| onger contained in the final grain oriented steel sheet
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but are renoved during the purifying final anneal, their
usage can no |l onger be detected at the final grain
oriented steel sheet. Consequently, this feature has no
additional discrimnating effect.

Mor eover, the independent Claim2 according to the
second auxiliary request and the independent Claim1l
according to the third auxiliary request are identical
to Caim2 of the main request.

Since, therefore, the above considerations for the main
request are valid for these requests as well, the second
and third auxiliary requests are al so not allowable
because of |ack of inventive step.

Therefore, the only claimaccording to the fourth
auxiliary request has to be consi dered.

This method claimis also based on Caim2 according to
the main request and includes the further restriction
that "the desired secondary recrystallised grain size
bei ng obtained by one of the follow ng nmethods (a) to
(d) or a conbination of at |least two of them wth the
provi so that when the conbi ned nmet hods include the sane
step, that step is not carried out nore than once", the
features of the nmethods (a) to (d) being enunerated
thereafter. The steps of the nmethods (a) to (d)
correspond to the features of the dependent Clains 3 to
6 according to the main request.

Due to the alternative construction of this claim it
can only be allowable, if all the four options prove to
nmeet the requirenents of the EPC. In other words, if one
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of these options proves not to nmeet these requirenents,
the whole claimis not allowable.

8.2 Option (b) consists of the steps

adjusting the carbon content prior to the final cold
rolling so that it is from0.020 to 0.060%

- effecting the final cold rolling at a reduction rate
of from55 to 85% and

- adjusting the steel sheet tenperature in the final
cold rolling so that it is from50 to 400°C

Docunent B(3) starts froma silicon steel containing

| ess than 0.06% carbon (colum 3, first paragraph). The
carbon contents of the test sanples vary fromO0.025 to
0. 042% (Table 2). The nethod discl osed in docunent B(3),
in its phase between starting material and the last cold
rolling step, is carried out conventionally that is to
say it includes only steps which have no decarburi sing
effect. It is a generally known fact that the anmount of
carbon | ost during such a conventionally guided process
before the decarburising anneal close to its end is
generally 0.005% and | ess. Consequently, docunent B(3)
inplicitly discloses that all the test sanples, before
the final cold rolling step, had a carbon content which
was adjusted well within the range of 0.02 to 0.06%

cl aimed according to option (b).

According to docunent B(3), the reduction of the final

cold rolling step should be 40 to 80% (Claim1). The
reduction rates actually chosen for the test sanples

1356.D Y A
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vary from55 to 75%, and thus lie well within the range
of 55 to 85%cl ai med according to option (b).

The rolls of the cold rolled stands are intensely cool ed
to prevent themfrom bul ging and to maintain an equal

t hi ckness of the cold rolled steel sheet. It is well
known that, neverthel ess, the resultant steel
tenperature generally runs between 65 and 120°C and even
hi gher dependi ng on the degree of reduction.
Consequently, the steel sheet which is subjected to the
final cold rolling step as disclosed in docunment B(3)

wi || unavoi dably assune a tenperature well within the
tenperature range of 50 to 400°C.

Fol | owi ng t he above considerations, the features of
option (b) according to the fourth auxiliary request are
al so nmet by the nmethod disclosed in docunent B(3). The
subject-matter of this claimdoes, therefore, not
i nvolve an inventive step either.

9. In summary, the Board cones to the conclusion that al

the requests lack at |east one of the requirenents for a
pat ent abl e i nvention according to Article 52(1) EPC.

Order

For these reasons, i1t i1s decided that:

1. The deci sion under appeal is set aside.

2. The patent is revoked.
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The Regi strar:
The Chai r man:

S. Fabi ani
G Szabo
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