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Summary of Facts and Subm ssi ons

1020.D

The appeal is directed against the decision of the
OQpposition Division to revoke the European patent

No. O 571 481. The Opposition Division decided that
claim1 according to each of the patent proprietor's
mai n request and first and second auxiliary requests
did not neet the requirenents of Article 123(2) and (3)
EPC and that the subject-matter of claim 1l according to
each of the third to sixth auxiliary requests |acked
inventive step (Article 100(a) and (b) EPC)

The foll ow ng evidence cited during the opposition
proceedi ngs played a role in the appeal:

D2: DE-C-28 53 724

D3: "A Prelimnary Study of the El ectrodeposition of
Tin and Non-netallic Particles”, Plating and
Surface Finishing, My 1985, pages 120-125

D4: "Nach Verwendungszweck geordnete, gal vani sch
erzeugte Di spersionsschichten”, H RolRRwag,
Maschi nenmar kt Wir zburg, 1978, Seiten 2014-2018

D28: EP-A-0 205 893

D36: Hardness testing of overlays

During the oral proceedings held on 4 March 2004 the
appel  ant requested that the decision to revoke the

pat ent be set aside and that the patent be maintained
on the basis of the main request submtted at the oral
proceedi ngs, or in the alternative, on the basis of the
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second to fifth auxiliary requests filed with letter
dated 29 January 2004. All three respondents
(opponents I, Il and I11) requested that the appeal be
di sm ssed.

| ndependent Claim 1 according to the main request reads:

"1. Use for a plain journal bearing of an internal
conmbustion engi ne of a conposite material conprising a
bearing material on which is deposited an overl ay
coating, the overlay coating conprising a soft netal
matri x which has di spersed therein a second phase of a
hard, non-netallic material, said hard, non-netallic
mat eri al having a Vickers hardness (Hv) of at |east 300,
the bul k of said overlay coating being constituted by
the soft nmetal matrix,

the conposite material being characterized in that the
matri x of the soft nmetal overlay coating is selected
fromthe group consisting of: tin-based; |ead-based;
and, cadm um based netals and in that the hard second
phase consists of alum na particles and in that said
soft netal and said hard particles are deposited by

el ectro-codeposition and whereby the ability to enbed
dirt particles in said el ectro-codeposited overl ay
coating conprising the matrix selected fromtin-based,;
| ead- based; and, cadm um based netal s having the

di spersed phase of alumna therein is not adversely
affected conpared with that of the soft netallic phase
of the matrix."

I n support of their request of dism ssal of the appeal,
t he respondents argued essentially as foll ows:
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The anmendnments nmade in claiml gave rise to clarity
objections as well as to doubts whether there was a
basis in the originally filed docunents for the
additions made in the last part of claiml.

More particularly, the precise neaning of the term
"tin-based; |ead-based; and, cadm um based netal s"
remai ned unclear in spite of the fact that this topic
was already dealt with in the earlier decision of the
Board, T 472/00.

The introduction in the last lines of claim1 of the
features that the dirt particle enbeddability of the
overlay remai ned unaffected by the dispersed phase of

al um na was not imedi ately and unanbi guously derivabl e
fromthe content of the application as originally fil ed.
For an unprejudiced reader, the introduction of this
new property in conbination with the specific choice of
alum na did not appear to be conpatible with the gl obal
teaching of the granted patent, reference being nade,
for exanple, to dependent claim9. The now clai ned

unal tered enbeddability, which was, by the way, neither
defined in the patent by appropriate paraneters nor by
the specific conposition of the soft netal matri x,

rai sed the questions of the conditions under which this
effect could be technically achievable. The newy added
enphasis on this property had taken such an inportance
that it should be exam ned by the Board under the
aspect of sufficiency of disclosure as a new opposition
ground (Article 100(b) EPC).

The subject-matter of claiml1l was not novel over the
prior art shown in D4. Table 4 on page 2015 of this
docunent al ready disclosed a | ayer consisting of the
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conmbi nation of a soft lead matrix with hard particles

of al um na.

Al ternatively, the subject-matter of the claimwas al so
not novel over prior art docunment D2. Although claim1l
had all egedly been delimted with respect to this
docunent, the latter not only disclosed an overl ay
coating conprising a soft netal matrix which had

di spersed therein hard non-netallic particles as
defined in the preanble of claim1, but the passage of
colum 5, lines 50-55 al so taught the choice of |ead,
cadmumor tin for the netals formng the soft neta
matri x and of alumna for the hard particles of the
second phase. There was no necessity for the hard
particles to be an oxide of one of the netals formng
the soft matrix. As nentioned in colum 6, |ines 1-2 of
D2, the clainmed conposition could be obtained by the
use of two targets, one ejecting the netal base and the
ot her ejecting the alum na obtained by conpl ete

oxi dation of an alumniumtarget. Another possibility
woul d be to proceed by explosion of a wire of cadm um
tin or lead, the alum na particles being obtained by a
conpl ete oxidation of a slight anpbunt of al um nium al so

contained into the wre.

In conpliance with the Guidelines C 111, 4.7b, the fact
that the cl aimed conposition was produced by neans of a
process (el ectro-codeposition) which differed fromthat
of D2 (cathodic sputtering, wire explosion) did not
render the conposition novel over that obtained in D2.
The feature that "said soft netal and said hard
particles are deposited by el ectro-codeposition” was
nmerely indicative of the possibility for the bearing
overlay to be produced by codeposition but was not able
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to confer novelty to a conposition which was known in
all other respects.

The | ast part of claim1l which referred to the retained
enbeddability did not define a distinguishing feature
of technical significance. The property of dirt
enbeddability was relative and not directly neasurable.
It relied on the inherent softness of the netal matrix
whi ch constituted the bulk of the overly coating. The
addition of hard particles to such a matrix did not
necessarily lead to a degradation of dirt enbeddability.
The cl ai ned retai ned enbeddability applied to the
matrix of D2 as well.

The subject-matter of claiml did not involve an

inventive step over the prior art.

Al though D2 was not in itself directed to the
deposition of the overlay by an el ectrochem cal route,
it neverthel ess nentioned this possibility in colum 4,
lines 26-47. The skilled person would therefore take
notice of technol ogi cal advances in that field. D4
cited in table 4 on page 2015 the conbination of a soft
| ead or cadmummatrix with hard particles of alum na
obt ai ned by el ectrocodeposition. In the same way, the
scientific publication D3 studied on page 123, left
hand col umm, second paragraph the gal vani ¢ codeposition
of tin and silicon carbide and cane to the findings
that the m crohardness of the codeposits was simlar to
that of a pure tin coating and that wear resistance was
i nproved. Since silicon carbide, alumna and other non-
metallic particles were all nmentioned in one breath in
this prior art (see table 2, on page 123 of D3 or

table 4 on page 2015), the skilled person woul d expect
t he sane advantages fromthe conbination of a tin
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matrix with particles of alum na. The conbination D2
with D4, or D2 with D3, would therefore lead in an
obvi ous way to the subject-matter of claiml.

An alternative |ine of argunentation was to start from
t he bearings discussed in the introductory part of the
description of the patent (page 2, lines 10-18). These
bearings consisted of a bearing material on which an
overlay coating was deposited by el ectrodeposition,
said overlay conprising a soft netal alloy based on
lead or tin (D28: page 2, lines 17-20). As nentioned on
page 2, lines 25-29 of the patent, the problemwth
this type of overlay was that they suffered froma poor
wear resistance. Confronted with the technical problem
mentioned in the patent, i.e. to increase wear
resistance and retain the dirt enbeddability of the
known overlays, the skilled person would find an

obvi ous solution in the incorporation of particles of a
hard material, such as silicon carbide, within the tin
based netal, as nentioned in D3, page 123, |eft hand
col um, second paragraph. According to this, such
codeposits had an increased wear resistance connected
wi th an unchanged m cro-hardness, i.e. the quality of
dirt enbeddability was retained. Since, as nentioned
above, the sanme advantages coul d be expected from

alum na which is a non netallic hard particle

equi valent to silicon carbide, the conbination D28 with
D3 would lead to the subject-matter of claim1l in an

obvi ous manner.

The appellant's subm ssions nmade in witing and at the
oral proceedings, insofar as they are relevant to the
present decision, can be summarised as foll ows:
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The feature relative to the retained ability to enbed
dirt particles was disclosed in the patent as granted
and in the originally filed application docunent.

There was no reason to exam ne the question of
enbeddabi ity under the aspect of sufficiency of
di scl osure Article 100(b) EPC.

The subject-matter of claiml was new and i nvol ved an
inventive step over the prior art disclosed in D2, D3
and D4.

The effect achieved by the incorporation of alumna
particles in the nmetal base matrix could be seen from
Table 2 and fromthe histogramof Figure 2 of the
patent. The addition of alum na particles considerably
i nproved the wear resistance of the overlay, a problem
whi ch had been exacerbated in recent years by the use
of cast-iron crankshafts which were inherently nore
abrasive in nature than the steel shafts which preceded
them Table 2 showed that total weight |oss after 140
hours of wear testing of an overlay conprising |ead-
10% in was reduced from 15ng to 6ny, i.e. an increase
in wear resistance of 250% Three-dinensi onal
nmeasurenents of the surface finish of the tested

har dened steel shaft showed that the Ra val ue had been
reduced fromO0.32 to 0.20 mcroneters, and the peak
value (Rp) from1.02 to 0.73 mcronmeters. The al um na
particles were believed to exert a gentle polishing
action on the associated shaft journal to render that
journal |ess abrasive to the soft overl ay.

This increase in wear resistance had been achi eved
whi | st mai ntai ning the hardness of the galvanically

el ectro-deposited coating at the |Iow |l evel of the basic
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matri x material. D36 showed a table of different
overlay alloy conpositions, based on |ead, one of which
had an addition of 1 wt%alumna. It was to be noted
that both of the |lead-10%in alloys, with or wthout
alumna, still had hardnesses in the range from10 to
12 Hv.

The present invention flewdirectly in the face of the
teachi ng of D2 which sought to increase wear resistance
by neans of deposition by cathodic sputtering. This
increase in wear resistance was however connected with
an increase of hardness due to dispersion hardening
caused by the very small particles of alumna formed in
the metal matrix in statu nascendi. In the exanple
given in colum 5, lines 48-65 of D2, an overlay
produced by cathodic sputtering and conprising an

Al Sn20Cu netal matrix which had di spersed therein a
second phase of hard alum na particles was descri bed.
The hardness of this overlay was 130 Hv, to conpare
with a Vickers hardness of 35 Hv for the continuously
cast Al Sn20Cu netal all oy.

Consequently, the teaching of the invention was not
antici pated by D2. The person skilled in the art would
not conmbine D2 with D3 or D2 with D4 since there was
absol utely nothing to be gained in so doing.

Reasons for the Decision

1. Adm ssibility of the anendnents Article 123(2) and (3)
EPC

1020.D
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Claim1 of the main request conprises all of the
features of claim1l which was held by the Board in
decision T 472/00 to neet the requirenents of

Article 123(2) and (3) EPC. The claimadditionally
specifies that the clained conposite material is
restricted to the use for the plain journal bearing of
an internal conbustion engine. This use has been
originally disclosed in page 1, second paragraph and
page 3, first and third paragraphs of the application
as originally filed.

The introductory part of the description of the
application nentions the deposition, on known pl ain
journal bearings, of an overlay coating conprising a
soft nmetal alloy based on lead, tin or cadm um (page 2,
line 12-15 and claim 3). These prior art conposite
beari ngs suffer froma poor wear resistance (page 3,
second paragraph). Thus, in accordance with page 3,
third paragraph of the application, the object of the
invention is "to provide a material for a bearing
overlay which is nore wear resistant than known overl ay
materials but which retains the desirable
characteristics of conformability and dirt

enbeddabi ity of known overl ays".

After the definition of the inventive concept of an
overlay coating conprising a soft netal matrix which
has di spersed therein a second phase of a hard non-
nmetallic material, page 5, lines 1-3 reads: "Because
the bulk of the overlay consists of the soft netallic
phase, the ability to enbed dirt particles is not
adversely affected". In the above nentioned gl obal
context of this application, it is inplicit at this
poi nt that the sole conponent which could affect dirt
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enbeddability is the hard non-netallic second phase.
Alumna is cited later in the "Exanple 1" and on the
foll owi ng pages as the sole component of the hard
second phase.

Consequently, the features of the last lines of claiml,
that the ability of the clainmed overlay to enbed dirt
particles remains unaffected by the di spersed phase of
alumna, is directly and unanbi guously derivable from
the content of the application as originally filed.

The argunent of the respondents that the connection
bet ween the cl ai ned enbeddability and the specific
choi ce of alum na was not consistent with the gl obal
teaching of the granted patent is an argunent which
does not apply for the purpose of the adm ssibility of
t he amendment s.

2. Clarity (Article 84 EPC)

In T 472/00 the Board held that the person skilled in
the art would have no difficulty in understanding the
term"tin-based; |ead based and cadm um based". This

topi ¢ nust be considered as "res judicata"” and cannot
be revisited.

3. Adm ssibility of the new opposition ground under
Article 100(b) EPC

In a case where a patent has been opposed under
Article 100(a) EPC on the ground that the clains |ack
novelty or lack an inventive step in view of docunents
cited in the notice of opposition, the ground of

i nsufficiency of disclosure based upon Article 100(b)

1020.D
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EPC is a fresh ground for opposition and accordingly
may not be introduced into the appeal proceedi ngs

wi t hout the agreenent of the patent proprietor (see
Opinion G 10/91 of the Enlarged Board of Appeal,

Q) 1993, 420).

In the present case, since the patent proprietor did
not agree to the introduction of this fresh ground, the
Board has decided not to admt this ground into the
appeal procedure.

It would be different if the objection of insufficiency
of disclosure arose out of amendnents nmade to the
subject-matter of the claimbut this is not the case
here since granted claim1l already specified that "the
ability to enbed dirt particles is not adversely
affected".

Mor eover, there is no necessity to define the clained
unal tered enbeddability by appropriate paraneters or
the specific conposition of the soft netal matri x,
since this property was well known, and therefore
technically achievable, by the prior art bearings
mentioned in the introductory part of the patent. The
conposition of the soft nmetal matrix has sinply to
remain the same as that of the prior art, i.e. a soft
netal alloy based on lead, tin or cadm um and deposited
by el ectrodeposition (see also D28: page 2, lines 17-
20) .

Novel ty

According to the appellant claim1l has been delimted
with respect to prior art docunent D2, the
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characterizing portion conprising the foll ow ng
di stingui shing features:

(1) the matrix of the soft netal overlay coating
is selected fromthe group consisting of:
tin-based; |ead based and cadm um based
net al s,

(ii) the hard second phase consists of alum na
particl es;

(iii) said soft netal and said hard particles are
deposited by el ectro-codeposition

(iv) the ability to enbed dirt particles in said
el ectro-codeposited overlay coating
conprising the matrix selected fromtin-
based; | ead-based; and cadm um based netal s
havi ng t he di spersed phase of al um na
therein is not adversely affected conpared
with that of the soft netallic phase of the

matri X.

Referring to Guidelines C 111, 4.7b the respondents
submtted that the fact that the cl aimed conposition
was produced by neans of a process (el ectro-
codeposition) which differed fromthat of D2 (cathodic
sputtering) did not render the conposition novel over
t hat obtained in D2.

The Board does not share this view.

Quidelines G111, 4.7b cited by the respondents rel ate
mainly to the case where the clainmed product is
exclusively defined in terns of its process of
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manufacture and it is not otherw se possible to

di stinguish it fromthe known product, for exanple in
the case of a chem cal conmpound. In the present case,
however, the fact that the base netals and the al um na
are deposited by el ectro-codeposition has a technical
significance and | eads to technical inplications.

An inportant technical limtation that the person
skilled in netallurgical electroplating infers from
feature iii) is that the presence of alumniumin the
clainmed overlay is precluded, since it is not possible
to deposit al um nium from aqueous sol utions which are
used for the deposition of lead or tin or cadm um based
netals. There is an inherent inpossibility for

alum niumto deposit sinultaneously with the other
netal s because alum niumis a nuch stronger reducing

agent than lead, tin or cadm um

It is also inportant to note that feature ii) of
claiml requires that the hard particles consist

excl usively of al um ni um oxi de.

I n considering novelty, it has therefore to be exam ned
if there is in D2 an explicit or an inplicit disclosure
of an overlay coating, the bulk of which is constituted
by a soft nmetal matrix selected fromthe group
consisting of: tin-based; |ead based and cadm um based
nmetals with the exclusion of alumnium said matrix
havi ng di spersed therein a hard second phase consi sting
exclusively of alum na particles.

In this respect, the considerations nmade by the
respondents relative to the disclosure D2 are not
convi ncing. The passage cited by them (col um 5,
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lines 50-55) is a sinple list of the netals which could
form alone or in conbination, the softer netal matrix
(A, Pb, Cd, Sn, Zn, Ni, Cu). This list is followed by
the indication that the hard particles of the second
phase are oxides of one or nore of those netals.

OmMng to the fact that D2 requires that the hard
particles be forned in the electrical gas discharge
("el ektrische Gasentl adung”) by oxidation and these
just formed ("in statu nascendi") particles be inserted
in the sinultaneously fornmed matrix, the skilled person
woul d primarily expect the hard particles to be oxides
of one of the nmetals formng the soft matrix. This
interpretation conforns with claim3 and the preferred
node of inplenmentation of the process described in
colums 5-7 of D2. Since alumniumis the sole conpound
whi ch can lead to alum na by oxidation, this inplies
the presence of alumniumin the matrix of the overl ay,
whi ch, as said above, is not conpatible with what is

clainmned in claiml1.

According to page 6 of the letter dated 3 April 2003 of
respondent |1, the clainmed conposition could be
obt ai ned by the use of two targets, one ejecting the
nmet al base and the other ejecting the alum na by

conpl ete oxidation of alum nium Another possibility
woul d be to proceed by explosion of a wire of cadm um
tin or lead, the alumna particles being obtained by a
conpl ete oxidation of a slight anpbunt of al um nium al so
contained into the wire.

These assertions, which are obviously based on an ex
post facto anal ysis, appear to be very selective as to
t he choice of the starting materials and highly
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specul ative as to the possibility of obtaining the

cl aimed conposition. They rely on the prerequisite
that, during a sinultaneous deposition process, the
total anmount of al um niumwoul d al ways be conpletely
oxi di zed while the other base nmetals would remain
intact. Taking into account the explanations given in
colum 8, lines 38-50 of D2 relative to the possibility
of influencing the anbunts of oxide in the netal to be
sputtered, it seens very unlikely that a skilled person
could conciliate these two conflicting requirenents in
order to cone to the clained conposition by using the
process of D2.

Consequently, in the light of the above consi derations,
t he cl ai med conbi nation of a tin-based, |ead based or a
cadm um based netal matrix and an el ectro-codeposited
second hard phase of alum na particles represents a

sel ection which, according to established jurisprudence
of the Boards of Appeal (T 12/81, Q) 8/1992, 296),
cannot be considered as disclosed in D2.

Finally, the Board is of the opinion that it is
possi bl e to distinguish by an exam nation of the

m crostructure of the matrix, e.g. with a mcroscope or
by a scanning electron m crograph (SEM, whether it has
been obtai ned by sputtering or by el ectro-codeposition.
Sputtering ejects the netals as very finely divided
particles or even individual atons. The hard particles
shoul d therefore be extrenely finely dispersed into a
matri x having al so individual particles of very snal
size in the order of a few nanonetres. Electro-
codeposition instead, |eads to much |arger deposits in
the size range of the mcroneter and tol erates the
presence of a small nunber of aggl onerated particles up
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to 5 mcroneters (see claim7 and page 10, three |ast
lines of the patent application as filed).

It follows fromthe above considerations that the
subj ect-matter of claim1 is novel over D2.

The subject-matter of claim1l is also novel over D4,
since there is no indication in this docunent of an
overl ay deposited on a bearing material to be used for
the plain journal bearing of an internal conbustion

engi ne.

| nventive step

The Board has no reason to question the contention of
t he appel lant that the incorporation of alum na
particles in the metal base matrix considerably

i nproves the wear resistance of the overlay and that
this increase in wear resistance has been achi eved
whi | st mai ntai ning the hardness of the el ectro-
deposited coating at the low |l evel of the basic matrix
material, i.e. whilst retaining dirt enbeddability and
conformability of the known overlays. This contention
appears to be adequately supported by the content of
the patent (especially Table 2 and the histogram of
Figure 2) and by the docunent D36.

The fact that the hardened steel shaft tested with the
overlay of the invention had its surface roughness
greatly reduced with the assunption that the alum na
particles exert a gentle polishing action on the
associ ated shaft journal to render it |ess abrasive
seens to be an inportant aspect of the present

i nventi on.
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The Board was not convinced by the argunent of the
respondents | and Il that it would be a sinple matter
to conbine the teaching of D2 with D4, or D2 with D3,
in order to cone to the subject-matter of claiml.

D3 and D4 are scientific papers presenting general
consi derations about, respectively, the galvanic
deposition of dispersion hardened coatings and the

el ectro-co-deposition of tin with non-netallic
particles. Their teaching is only of general interest.

In the section headed "O her Co-deposits” in colum 2,
page 124 of D3 is nerely nentioned the co-deposition of
tin with alum na, tungsten carbide and graphite. There
is no teaching that such deposits could be of any use
what soever in a plain journal bearing.

D4 is mainly ainmed at increasing the hardness of a
nmetallic matrix by the inclusion of dispersoids.
According to page 2014, right-hand colum, the size of
such non netallic dispersoids is selected so as to fal
within the order of magnitude of the precipitations in
preci pitation hardened all oys. Such small particles
sized in the subm cron range prevent novenent of the

di slocations in the material. As a consequence plastic
def ormati on cannot occur until higher stress values are
reached. This teaching is entirely at variance with the
effect achieved by the particles in the clained

conposi tion.

In table 4 on page 2015 of D4, there is the nere
mention of the possibility of conmbining a | ead or
cadmium matrix with hard particles of alum na. There is,
however, no indication of the properties of such
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coatings. Wthin the global content of D4, the reader
woul d not expect these conpositions to fulfil the
requirenents in respect of dirt enbeddability and
conformability which are crucial for the bearing

overlay of an internal conbustion engine.

Furthernore, D2 itself teaches away from depositing the
overlay by el ectrochem cal ways. Referring to

el ectrochem cal deposition on colum 4, lines 26-46, D2
states that the addition of hard particles by gal vanic
deposal had been tested in attenpts to increase the
fatigue strength and the wear resistance of plated
nmetal overlays. The results were not adequate and had
lead to inferior coatings, the hard particles being too
coarse and acting as internal notches under changing

| oads.

Consequently, there is nothing in the above nenti oned
docunents which could act as incentive for conbining
t hem

In the opinion of the Board the nore serious thread to
the patentability of the clainmed subject-matter is to

be seen in the alternative line of argunentation
presented by respondent 111, which is to start fromthe
known bearings discussed in the introductory part of

the description of the patent (D28: page 2, lines 17-20)
and to aimat an increase of wear resistance while
retaining the valuable properties of known overl ays
(conformability, dirt enbeddability).

The Board does not, however, share the view of
respondent 1l that the skilled person would find an
obvi ous solution to this problemin the gal vanic co-
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deposition of tin and hard particles. The argunents of
the respondents rely on the assertion that silicon
carbide increased the wear resistance of a tin matrix,
as nentioned in D3, page 123, left hand colum, second
par agraph. This assertion is, however, not founded. The
passage in question reads: "The m cro-hardness of the
co-deposits was simlar to that of a pure tin coating.
However, the ultimate tensile strength of the coatings
was slightly lower than that of pure tin. War
resistance is to be tested and the presence of silicon
carbide is expected to have a beneficial effect.”

The fact that mcro-hardness was simlar suggests an
unaffected dirt enbeddability, but whether silicon
carbide increases the wear resistance or not, is left
open. The | ast step of the argunmentation of respondent
11, according to which it would be obvious to repl ace
the silicon carbide by alum nium oxi de, crowns a
reasoni ng which can only be notivated by hindsight.
Even if it was assuned that silicon carbide gave
satisfactory results, why then would the skilled person
replace it by al um ni um oxi de when he/she does not know
at all what effect this replacenent of the hard
particles material would bring about.

It follows fromthe above that the subject-matter of
claiml as granted involve an inventive step
(Article 56 EPC)

Dependent clains 2 to 6 relate to further devel opnents
of the inventive concept disclosed in claim1 and
contain all of the features of claim1l. The above
concl usi ons regarding novelty and inventive step apply
equally to these clains which |ikew se neet the

requi renents of the EPC.
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.
2. The case is remtted to the first instance with the
order to maintain the patent with the foll ow ng

docunent s:

- claims 1 to 6 and description according to the
mai n request submtted at the oral proceedings;

- drawi ngs as granted

The Regi strar: The Chai r man:

S. Fabi ani S. Crane

1020.D



