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Summary of Facts and Submn ssions

2940.D

The Appeal contests the decision of the Opposition

Di vision, dated 21 October 1998 and issued in witing
on 29 Cctober 1998, to revoke European patent

No. O 395 087 for |ack of inventive step.

The Appellant (Proprietor) filed the notice of appea
on 5 January 1999 and paid the appeal fee on the sane
day. The statenent of the grounds of appeal was
submtted on 5 March 1999 and acconpani ed by a

decl aration of M Ral ph Bauer.

In response to a comruni cation of the Board issued as
an annex to the sunmons to attend oral proceedings, the
Appel | ant subm tted anmended clains according to a nain
request and three auxiliary requests, an anended page 3
of the description and a declaration of M Arup Khaund.

During Oral proceedings held on 27 Novenber 2001 the
Appel | ant anended the main and first auxiliary requests
and withdrew the other auxiliary requests, the anended
first auxiliary request being the only auxiliary
request. He al so submtted anmended descri ption pages 3,
5to 10, 12, 13 and 16 to 18.

Concerning the issue of inventive step the foll ow ng
docunments were considered in the proceedi ngs as
particularly inportant:

Dl: US-A-4 623 364

D2: EP-A-0 168 606

D4: US-A-4 786 292
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D5: US-A-3 387 957

D9: EP-A-0 291 029

D13: US-A-3 481 723

D14: US-A-3 183 071

The clains of the nmain request conprise an i ndependent
claim1l and dependent clains 2 to 11. |ndependent
claim1l has the foll ow ng wording:

"1. A bonded abrasive product conprised of a sintered
sol gel alum na based filanent shaped abrasive and a
bond therefor, wherein said filanment shaped abrasive is
a seeded sol gel filanment shaped abrasive which has a
substantially uniform cross-section, an average aspect
ratio of at least 1.5, a hardness of at |east 16 GPa,
Is consisting of sintered al pha alum na crystals having
a size of less than 1 um and has a cross-section of
below 0.5 mMm "

The i ndependent claim 1l of the auxiliary request is
restricted to an aspect ratio of at |east 2 and

i ncludes the additional feature that the fil ament
shaped al um na based abrasive is curved and/or tw sted
in its |onger dinension.

The Appel |l ant requests that the decision under appea
be set aside and the patent be nmaintai ned on the basis
of either claiml of his nmain request filed with letter
dated 26 Cctober 2001 or his auxiliary request filed
during the oral proceedi ngs of 27 Novenber 2001.

The Respondent requests that the appeal be di sm ssed.
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In support of his request the Appellant submts
essentially the foll ow ng argunents:

D1 was the closest prior art because it also related to
preci sion grinding. However, it |acked any disclosure
of bonded abrasive products conprising filanent-shaped
abrasi ves because the abrasive particles of al

exanpl es were produced by crushing dried sol -ge
material into pieces, and the alternative nethod is
described in colum 2, lines 62 to 66, to finally
produce "appropriately sized pieces" as al so obtained
by crushing a dried gel, whereby the extruded rods

obvi ously formed an internedi ate product only. Thus,
the subject-matter of claim1 was distinguished from

t he abrasive product disclosed in DL in that the
abrasive grains are filament shaped, the filanents have
a substantially uniformcross-section of below 0.5 nm
and an aspect ratio of at least 1.5. As a result, the
grinding performance or efficiency was considerably
enhanced. Al though nmentioning filanent-shaped grains,
D5 coul d not suggest using filanments in DL for this

pur pose for several reasons. First, it was an old
docunent which never entered into practice, and nore
recent docunents such as D4 and D9 did not teach a
superiority of filanent-shaped abrasives over crushed
shapes in grinding performance. In fact, it was evident
froma conparison of the exanples described in D4 that
the crystal size, rather than the shape of the grits,
was crucial for the grinding performance, and in DO the
I nprovenent was to be attributed to the addition of
zirconia. Second, such a superiority was not even
supported by the test data presented in D5 which,

I nstead, pointed at the crucial inportance of other
factors such as grain size with or without rounded
edges. Third, D5 concerned heavy-duty grinding
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(snaggi ng) wheels, rather than precision grinding
wheels as in DL and in the patent, and any concl usions
drawn for such snaggi ng wheels could not be applied to
preci sion grinding wheels. Fourth, the fine grit sizes
of 36 grit and snaller, as referred to in D5, were not
i ntended for bonded abrasives and nerely specul ative
because, as pointed out in the Declaration of

M  Khaund, the excessive pressures required would
prevent using an extrusion process for fabrication of
the grits. Fifth, a teaching concerning bauxite
abrasives, as in D5, could not be directly transferred
to the seeded sol gel abrasives of Dl because of the
entirely different production process and behavi our
during grinding. Further, according to the Decl aration
of M Bauer the process of cutting or breaking the
extruded filanments, as described for exanple in D1, D2
and D9, was neant to produce irregular abrasive grits,
rather than fil anent-shaped pieces. The thin fibers
described in exanples IVto VIII of DO were not used in
grindi ng wheels. Thus, the enhanced grinding
performance obtained with the cl ai med abrasive product
coul d not be expected in the light of the prior art.

The curved or tw sted configuration of filanments having
an aspect ratio of at least 2, as defined in the

auxi liary request, would nake the abrasive nore
difficult to be pulled out of its bond and nake it
easier to obtain a desired density in the grinding
wheel . This configuration was not disclosed in any
prior art referring to extrusion and woul d not be
automatical ly obtai ned by extrusion of the abrasive
material. A random occurrence of curved filanents woul d
not anticipate this feature because claim1l required
that "the abrasive", ie all of the filanents, be curved
and/ or tw sted.
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The counterargunents of the Respondent can be
sunmari zed as foll ows:

As to the description of the process of producing the
grains by cutting, breaking or crushing the extruded
rods into pieces, the | anguage used in the patent was
the sane as that of D1, D2 and D9 and should therefore
be understood in the same manner as defining the fina
pi eces as shorter rod-shaped portions. An inventive
step was lacking in view of D9, disclosing abrasive
filaments conprising alum na and zirconia and having a
slightly larger size than in the patent. Zirconia was
not disclained in the patent and no particul ar effect
of its om ssion was disclosed. The choice of an
appropriate grit size for the intended use, for exanple
in the case of precision grinding, was a matter of
routi ne considerations and no particular effect of the
smal l er sizes could be derived fromthe patent. In D9,
no probl ens were encountered when extrudi ng rods having
a diameter of 0.6 mm and the description of the
extrusion as "conventional” in the patent indicated
that no technical problens would arise even with thin
filaments. Further, the subject-matter of claim1l was
not inventive when starting fromDl as cl osest prior
art which disclosed, in connection with abrasives, the
al ternative nmethod of extruding and cutting or breaking
the abrasive material, whereby rod-shaped pieces wth
an aspect ratio within the clainmed range would be
obt ai ned. The application to grains of a size as snal
as 54 grit, as in exanple X of D1, would require
filaments having a cross-section of below 0.5 mm The
extrusi on met hod was known for producing efficient
snaggi ng wheels with rod-shaped abrasive grains from
D4, D5 and D9, the grains having the typical aspect

rati os defined in claiml1l. The advantages, concerning a
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better use of the abrasive by holding it nore firmly in
the bond and a greater wheel strength by the

i nterl ocking effect between the filanents and the bond,
as described in D5, were related to the filanment shape,
rather than to the particular abrasive material, and
therefore likew se valid for sintered sol gel alumna
A positive effect on the Gratio and on the required
speci fic power was al so derivable fromD5, see tables V
and VI. Although it was an ol d docunent, the discussion
of D5 in DO denonstrated that it was not disregarded in
the art. The skilled person would, in the |light of the
descri bed advant ages, prefer the alternative extrusion
techni que described in D1, or consider the extruded
filament-shape described in D5 also in connection with
nore powerful abrasives, such as sol gel alum na

descri bed for exanple in D1, which were not yet
avai |l able at the date of D5. It was evident from D5,
colum 4, lines 61 to 65, and D9, exanples IV to VIII,
that the extrusion technique could be applied to grain
si zes bel ow t hose used in snaggi ng wheel s. Mreover,
the limt of 0.5 nmfor the cross-section of the
filaments was arbitrary as no particular effect of
these smaller grain sizes was derivable fromthe

pat ent .

The invention defined in claim1l of the auxiliary
request was unclear and suffered froma | ack of

di scl osure because a rod having an aspect ratio of 2
could hardly be curved or twisted and the patent did
not describe how this could be nade. It was
denonstrated by own experinents that extrusion would
practically result in a curved shape of sone of the
filaments, in particular with higher aspect ratios. The
desired effect of inproved anchorage of the filanments
in the bond was not surprising.

2940.D Y A
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Reasons for the Decision

2.1

2940.D

The appeal neets the requirenments of Articles 106
to 108 EPC and of Rules 1(1) and 64 EPC and is,
therefore, adm ssible.

Mai n request

Anmendnent s

Caiml1l of the main request was not anended in the
appeal proceedings and thus corresponds to claiml
according to the decision under appeal. The support for
any anendnents nmade with regard to the granted wording
was set out in the inpugned decision, point 2 of the
reasons, and it was stated that the amendnents did not
extend the scope of protection. No further comments are
requi red because the Board fully agrees with these
statenents and there is no dispute on this issue.

However, the Board w shes to enphasize that the term
"consisting of" used in claimlis, in agreenent with
the general practice of the Boards of Appeal (see for
exanpl e unpubl i shed decisions T 711/90 and T 759/91),
understood in an excl usive manner whereby the clained
bonded abrasive product is limted to nonocrystalline
abrasive filanents or grains of alpha alumna crystals.
This may include m nor anounts of inpurities, but

excl udes any additives or other crystals in the sane
filament. However, since the abrasive is a "seeded" so
gel, the al pha alum na crystals may be fornmed around a
seed material which may be different. This is set out
in nore detail on page 3, lines 16 to 20 and 48 to 58,
and page 4, lines 1 to 6 of the patent.
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Novel ty

A novelty objection based on D9 was not naintai ned by

t he Respondent. |ndeed, this objection was unfounded
because, as stated in the decision under appeal, the
abrasive material in the filaments of D9 is a

pol ycrystalline m xture of alum na and zirconi a,
whereas claim 1l requires nonocrystalline alum na
filaments. Further, the cross-section of the filanents
of DO used in bonded abrasive products such as grinding
wheel s is above 1.2 mm (Exanple 1), which is

consi derably above the upper Iimt of 0.5 mmdefined in
claim1. The fiber bodies of exanples IV to VIII of D9,
having a cross-section of 0.6 nm are not described in
connection with, or for use in, bonded abrasive
products.

Since there is no other novel ty-destroyi ng docunent in
the proceedings, claim1l can be considered to neet the
requi rement of novelty.

I nventive activity

The Board concurs with the decision under appeal and
the Appellant in that docunent Dl is the closest prior
art. In fact, this docunent concerns bonded abrasive
products conprising abrasive grains of the sane
conposition and size as those of claim1, and intended
for the sanme purpose of fine grinding applications,
wher eas the docunents D5 and D9 which were al so

consi dered as suitable starting points by the
Respondent refer to grains of different conposition and
size and intended for snaggi ng purposes.

Exanpl e X of Dl descri bes a bonded abrasive product in
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the formof a glass bonded grindi ng wheel conprising,

I n one enbodi nent, abrasive grains consisting of al pha
alumna crystals with sone inpurities in anmounts of

| ess than 1% The grains are of a 54 grit size, which
corresponds to a grain dianmeter of about 0.3 mm

to 0.35 mm Concerning the production of the grains
exanple X refers to exanple I which describes the steps
of gelling a mxture of alumna and water, mlling and
drying the gelled sol mxture, crushing the dried gels
to obtain particles of the desired grit size, prefiring
the crushed particles at |ower tenperature and firing
at higher tenperatures to obtain sintered abrasive
particles. As pointed out in colum 2, lines 19 to 25,
and colum 5, lines 56 to 63, the mlIling introduces
fine particulate natter acting as seeds in the
crystallisation of the al pha alum na during the firing.
The process is generally described to result in high
purity al pha alum na crystals having a subm cron size
and a hardness greater than 18 GPa (see colum 6,

lines 48 to 52).

I nstead of crushing the dried gel, an alternative

nmet hod for producing the desired size of the abrasive
particles by extrusion and subsequent cutting or
breaking the forned rods into appropriately sized
pieces is briefly nentioned in colum 2, lines 62

to 66. The Appellant holds that the expression
"appropriately sized pieces" was al so used in
connection with the crushing nethod and shoul d
therefore be understood in the sane manner as defining
irregularly shaped pieces, and that it was clear from
t he declaration of M Bauer that it was never intended
to describe the production of rod-shaped pieces by a
cutting or breaking nethod. The Board cannot accept
this argunent because cutting extruded rods, which is
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one of the possibilities nentioned in D1, would
apparently result in short rod-shaped pieces, rather
than in an irregqul ar shape, unless the cut pieces are
| ater crushed, which is however not described. This is
what a skilled reader is taught by the above nentioned
passage in D1, irrespective of what the intention of
the witer m ght have been. What counts is the

obj ective informati on nmade available to the public by a
docunent, whereas a considerable | egal uncertainty
woul d arise if an unknown subjective intention of the
aut hor were to be taken into account.

On the other hand, it can be accepted that the above
alternative nethod of formng the abrasive pieces is
described cursorily and differs fromthe nethod used in
all the exanples of Dl. Thus, it is rather an

i ndi cation or suggestion to consider this nethod than a
clear teaching to obtain filanment shaped abrasives with
a certain aspect ratio, as defined in claiml1. A
skill ed person taking up this suggestion will therefore
have to consult other docunents in order to find out
how this nethod can be applied in practice. An answer
to this question is found in docunents D4, D5 and D9
whi ch all disclose cutting extruded rods of green
abrasive material into short |engths having an aspect
ratio of greater than 1, for exanple between 1.1 and 2
in D4, between 1.5 and 5 in D5 and between 1 and 10 in
D9. The dianmeter of the extruded rods is related to the
desired grit size, with dianeters ranging from 0. 0469"
(1.2 mm for 24 grit to 0.1250" (3.18 mm) for 8 grit in
D5 and about 2.4 mmfor grit 16 in exanples | to Il of
D9 before firing. A skilled person applying this
teaching to the abrasive product disclosed in D1 w ||
choose extruded rods of a dianeter corresponding to the
desired grit size, for exanple about 0.35 mm for the
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di ameter after firing in the case of 54 grit in
exanple X, and cut the rods into short |engths having
an aspect ratio of between 1 and 10, thereby obtaining
the filament shaped abrasives defined in claim1. The
teachi ng of any of the docunents D4, D5 and D9 w ||
therefore lead the skilled person directly to the
subject-matter of claim1.

The various argunents rai sed by the Appell ant agai nst
obvi ousness are not convincing. D5 certainly is an old
docunent which may never have gai ned practica

i nportance. However, the fact that the extrusion
technique of D5 is also described in recent docunents
such as D4 and D9 denonstrates that this nethod of
produci ng abrasive grits renained relevant in the
meantinme. Whilst D5 clearly states in colum 9,

lines 21 to 25, that the grinding perfornmance of
grindi ng wheel s contai ning abrasive grains having an
aspect ratio of nore than 1 is unexpectedly good, this
may be valid only for the particular conposition and
size of the grain as described in D5 and other factors
such as the crystal size investigated in D4 may be nore
I nportant. However, at |east sone of the further
advantages referred to in colum 8, lines 49 to 59, of
D5, for exanple better use of the abrasive due to the
i nproved bond in the wheel and greater wheel strength
due to the interlocking effect provided by the
filanments, are unequivocally associated with the
filament shape of the grains, rather than with the
grain size and conposition or crystal size, and can
therefore reasonably be expected also for other grain
sizes and conpositions, in particular thinner
filaments, than those used in the snaggi ng wheel s of
D4, D5 and D9. The potential problens arising froman
extrusion of the wet abrasive material of D5 through
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the small die holes required for thin filanments, such
as the excessive and detrinental anount of additives
requi red, as described in the Declaration of M Khaund,
woul d apparently be solved by the fact that the gelled
extrudate of Dl has a |l ower viscosity than the
extrudate of D5 conprising bauxite particles. This
explains why the extrusion of filanents as thin as

0.6 mmfor the final grain size of 0.38 mmin

exanple 111 of the patent is described as
“conventional ".

2.3.4 As a consequence, the Board cones to the concl usion
that the subject-matter of claiml of the main request
I's obvious and, therefore, |acks an inventive step.
Thus, the main request cannot be all owed.

3. Auxi liary request

3.1 Claim1 of the auxiliary request is restricted to an
aspect ratio of at least 2, corresponding to the | ower
limt of the preferred range of the aspect ratio as
defined on page 10, line 9 of the application as filed
(page 5, line 11 of the patent). Apart fromthis
difference the claimis a conbination of claim1 of the
mai n request with granted claim9 which corresponds to
original claim9. The dependent clains 2 to 10
correspond to granted clains 3, 5, 6 (the first part),
8, and 11 to 14. No objection under Articles 123(2)
and (3) therefore arises.

3.2 As outlined on page 5, lines 17 to 21 of the patent,
the curved and/or tw sted configuration of the
filaments, in conbination with the higher aspect rati o,
makes it nore difficult to pull the abrasive grains out
of their bond and nakes it easier to obtain a desired

2940.D Y A
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range of | oose packed density in a grinding wheel.
Wi | st these benefits are evident, the neasure itself
does not appear to be obvious. In fact, the various
docunents referring to fil anent-shaped abrasive grains,
t he docunents D4, D5 and D9 discussed above and the
further docunents D13 and D14, all show straight
configurations. Even docunent D5 nentioning the

i mproved bond of a filanment-shaped grain in the
grindi ng wheel does not disclose configurations other
than the strai ght shape shown in Figures 2 to 4. Thus,
there is no evidence that the neasure of curving or
twisting the filanents was ever considered for

i mproving the bond of a filanent shaped grain in the
grinding wheel, although this problemwas nmade public
by D5 about 20 years before the priority date of the
pat ent under appeal. Further, a curvature of the
filaments woul d not be automatically or randomy

obtai ned in the extrusion process because the filanents
woul d normal |y be suitably supported or guided after
extrusi on and before and after cutting to preserve the
straight configuration shown in the docunents.

Thus, the Board conmes to the conclusion that the

i nvention as defined in claim1 according to the
auxiliary request involves an inventive step. This also
applies to the dependent clains 2 to 10 which define
further devel opnents of the product defined in claiml.

The further argument of the Respondent that it was
uncl ear how a rod having an aspect ratio of 2 can be
curved relates to a clarity issue which is not anong
the grounds for opposition as defined in Article 100
EPC. However, it nmay be taken into consideration as
arising out of the incorporation of granted claim?9
into claiml1l. As to the nerits of this argunent, it
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shoul d be borne in mnd that the aspect ratio of 2 is a
m ni mum val ue and claim 1l does not require a rod having
this aspect ratio to be curved. Rather, it could also
be tw sted. Neverthel ess, taking into account that the
term"curved” is used to distinguish the filaments from
those extending along a straight line, the Board is
convinced that is not a serious problemin practice to
bend or twi st even short filaments to such an extent
that they can be distinguished fromstraight filanments.

The argunent concerning a | ack of disclosure as to how
curved or twi sted rods may be made relates to a fresh
ground for opposition which cannot be introduced into
the proceedi ngs at the appeal stage w thout the consent
of the patentee (G 10/91, (QJ 1993, 420). Taking the
comments of the Appellant on this issue as a tacit
consent, however, the argument could be considered but
it 1s likewse without nerits because there are common
ways of curving or tw sting extruded filanents, for
exanpl e by guiding the filanments along a curved path or
using a twisted opening in an extrusion die for
filaments of non-circular cross-section, and no
detail ed description is, therefore, required.

Concerning the anendnents to the description the
Respondent argued that the term "about" shoul d be
deleted at its second occurrence on page 3, line 13, as
bei ng unclear in conbination wth a range, and that
exanple VI relating to a cut-off wheel, rather than to
a precision grinding wheel, should be marked as not
bei ng part of the clained invention. The Board cannot
foll ow these argunents. In fact, a possible m nor
uncertainty introduced by the definition of the upper
limt of the crystal size as being "about 0.4 unt

which is also found in claim3, can be accepted because
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this feature is not essential for distinguishing the
invention fromthe prior art, whereas the objections
rai sed by the first instance against simlar
expressi ons was obviously based on novelty

consi derations (see point 5.2 of the annex to the
summons to attend oral proceedings before the first

I nstance, issued on 6 August 1997). As to exanple VI,
the Board cannot see any reason why bonded abrasive
products for fine grinding applications should be
limted to surface grinding and exclude cut-off wheels
for fine cutting operations having a fine grit size
such as 50 grit and a wheel thickness of about 2

to 3 mm as defined in exanple VI. The om ssion of the
cut-off wheels in the exanples given on page 5,

lines 30 and 31 cannot forma basis for such an

excl usi on because this list, reciting products "such as
gri ndi ng wheel s, segnents, and sharpeni ng stones", is
cl early non-excl usive.

5. In summary, the grounds for opposition do not prejudice

mai nt enance of the patent on the basis of the auxiliary
request.

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 as anended in the
foll owi ng version

2940.D Y A
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Claims 1 to 10 of the first auxiliary request
filed during the oral proceedings;

Descri ption pages 2,4,11, 14,15 as granted and
pages 3,5,6,7,8,9,10,12,13,16,17 and 18 as filed
during the oral proceedings.

The Regi strar: The Chai r man:

A. Couni | | on

2940.D

C. T. wilson



