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Summary of Facts and Submn ssions

0973.D

Eur opean patent No. 0 508 055 was granted on 2 May 1997
on the basis of European patent application
No. 92 101 915. 4.

The granted patent was opposed by the present
respondents (opponent: AM DODUCO GrbH) on the ground
that its subject matter did not involve an inventive
step with respect to the state of the art

(Article 100(a) EPC).

Wth its decision posted on 22 February 1999, the
opposition division held that the clained subject
matter according to the main request and the auxiliary
request | acked an inventive step and revoked the

pat ent .

An appeal against this decision was filed by the
patentee (the appellant) on 6 April 1999 and the appea
fee was paid on the sane date. The witten statenent
setting out the grounds of appeal was filed within the
time limt givenin Article 108 EPC.

The foll ow ng docunents have been relied upon on
appeal :

Dl: DE-C 2 482 147
D4: Proceedings International Conference Electr.
Cont act Phenonena, 10th, 1980, volune 2, pages 905

to 914

D5: US-A-4 462 841
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D6: Keil, A, Elektrische Kontakte und ihre
Wer kst of fe, Springer Verlag, 1984, pages 42, 43;
68 to 71; 203, 204

D7: Metal s Handbook, pages 689 and 690 and Table 10.7

Annual Book of ASTM Standards, part 44, Anerican
Soci ety for Testing and Materials, 1980, pages 261
to 268

In response to the official conmunication by the Board
the appellant submitted a report relating to
conparative tests on the clained silver base netal
oxide material and on the prior art materials.

Oral proceedings before the Board were held on 21 March
2002.

- The appel |l ant (patentee) requested that the
deci si on under appeal be set aside and the patent
be mai ntai ned in anended form

- with clainse 1 to 8 submtted with letter of
24 June 1999 and the description pages 2 to 6
encl osed with the sane letter (nmain request) or

- with further anendnents to claim1l as requested
with letter of 21 February 2002 (first auxiliary
request) or

- with clains 1 to 8 submtted at the oral
proceedi ngs (second auxiliary request) or

- with clains 1 to 6 submtted at the oral
proceedings (third auxiliary request).
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- The respondent (opponent) requested that the
appeal be di sm ssed.

Caim1 of the main request reads as follows:

"1l. A silver-base netal oxide material for electric
contacts, having excellent deposition resistance and
consunption resistance, said material being forned by
subjecting to an internal oxidation treatnent an

Ag- base all oy consisting of, by weight:

Sn 4 to 11%
I n 1to 5%
Te 0.1to 1%

at | east one el enent sel ected
fromthe group of Fe, Ni, and Co 0.01 to 1%

Ag and inpurities t he bal ance. "

Claim1 of the first auxiliary request further includes
the wording (in bold letters):

"1. A silver-base netal oxide material ...and
consunption resistance and show ng sublimation of
telluriumoxides in use as electric contacts, said

material... "

Caiml of the second auxiliary request reads
(amendnents in bold letters):

"1l. A silver-base netal oxide material for electric
contacts, having excellent deposition resistance and
consunption resistance, said material being forned by
subjecting to an internal oxidation treatnent an
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Ag- base all oy consisting of, by weight:

Sn
In
Te

at | east one el enent sel ected
fromthe group of Fe, Ni, and Co

Ag and inpurities

4 to 11%
1to 5%
0.1to 1%

0.01 to 1%

t he bal ance,

wherein strips of said silver- base netal oxide

T 0380/ 99

material are fornmed and subjected to the interna

oxi dation treatnment and said internally oxidized strips

are put together and conpacted into a billet, t

billet being extruded."

Caiml of the third auxiliary request reads:

he

"1. A silver-base netal oxide material for electric

contacts, having excellent deposition resistance and

consunption resistance, said material being for

med by

subjecting to an internal oxidation treatnent an

Ag- base all oy consisting of, by weight:

Sn
In
Te

at | east on el enent sel ected
fromthe group of Fe, Ni, and Co

Ag and inpurities

4 to 11%
l1to 5%
0.1to 1%

0.01 to 1%

t he bal ance,

wherein the material is prepared by the follow ng
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st eps:

(1) ingots of the silver-base alloy prepared by
snelting and casting, are hot extruded into a plate
havi ng a thi ckness of 5 nm

(2) said plate is then hot-rolled, followed by being
cold rolled into a sheet of 0.6 mmthickness;

(3) said sheet is cut or sliced in its |ongitudinal
direction into strips having a wwdth of 2 mm

(4) said strips are subjected to an internal oxidation
treatnent under an oxidi zi ng atnosphere at a
tenperature of 650° to 750°C during 8 to 26 hours;

(5) said internally oxidized strips are put together
and conpacted into a billet having a dianeter of
70 mm the billet being extruded into a dianeter of
7 mm followed, if desired, by a wire-drawing into
a wre having a dianmeter of 2 mm™".

The appel | ant argued as fol | ows:

Docunent D4 which represents the closest prior art,
deals with the effect of small additions of Sh, M, Te,
Cu, Zn and Bi upon the internal oxidation and the

swi tchi ng behavi our of AgSnln-alloys. Conpared to al

ot her additives tested in D4, telluriumis, however,
not the first choice for the expert when | ooking for an
AgSnl nX- al |l oy conposition which after internal
oxidation is expected to exhibit a high deposition

resi stance (resistance to sticking and |ight wel ding)
and a high consunption resistance (= |ow erosion rate
or high wear resistance). In spite of the very |ow
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erosion rate effected by the addition of 1%tell urium
unwant ed side effects are associated therewith

i ncluding a | ow conductivity, the softening of the
material and, nore inportantly, an inhonbgeneous

di stribution of needle- or platelike oxides which
adversely affects the properties of the contact
material. As stipulated in docunent D4, page 906,
second paragraph, a honogeneous and fine di spersion of
the precipitates generated by the alloying additions is
beneficial to the characteristics strived at.
Consequently, the skilled worker would prefer Sb or Bi
whi ch do not form needle- or platelike oxides as does
Te, and which exhibit - anongst all other conmponents -
very | ow welding forces in conbination with acceptable
| ow erosion rates.

Mor eover, docunent D4 remains silent about the addition
of at least one of the iron group elenents Fe, Co or N
which is conpulsory in the clained alloy. Al though
docunents D1 and D5 referred to by the opponent
advocate the optional addition of one or nore of the
iron group netals (D1) or of nickel (D5) for pronoting
a fine and honbgeneous dispersion of the oxides, they
are concerned with AgSnlin-alloy conpositions which are
different to those clained in the patent. The

nmetal lurgist is, however, aware of the fact that by
slight additions of a new constituent, a known all oy
can be significantly changed in its properties. The
preci se effect of a particular anmount of Fe, Co or N
on the properties of the final AgSnlnTe all oy,
therefore, cannot be exactly anticipated, as all eged by
t he opponent. Hence, the addition of Fe, Co or N to
the clained AgSnlnTe all oy was not a straightforward or
obvi ous neasure which could sinply be read across from
the Al Snin alloys or Al SnlnCdCu di scl osed i n docunents
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D1 or D5, respectively, to the clained AgSnl nTe
material. The subject matter according to the main
request, therefore, involves an inventive step.

The anmendnment to claiml1l of the first auxiliary request
renders even nore precise that the resistance to
deposition and consunption of the internally oxidised
AgSninTe alloy is essentially inproved by the
sublimation of the Te-oxides during swtching.

Caiml of the second and third auxiliary requests
further includes specific process steps for producing
t he cl ai ned Ag-based netal oxide material. It strongly
depends upon these process steps, in particular by
conpacting the internally oxidised strips into billets
and extruding them that the favourabl e honbgeneous

di spersion of the oxides and the excellent sw tching
properties of the clained material are achieved. No
information is given in the prior art disclosing these
process steps or characterising themas conventional or
typi cal practice, as alleged by the opponent. The

subj ect matter according to claim1l of the second and
third auxiliary request is, therefore, novel and

i nvol ves an inventive step vis-a-vis the known prior
art.

As to the second and third auxiliary requests, the | ast
par agraph on page 5 of the appellant's letter submtted
on 21 February 2002 reflects the high inpact that is
exerted by the clai ned process steps on the Ag-netal
oxide material. The clainmed processing is, therefore,
essential to achieve the fineness of the

m crostructure, the honbgeneous di spersion of the

oxi des and the desired swtching properties of the
clainmed material. The second and third auxiliary
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requests are, therefore, not late filed.

The respondent argued as foll ows:

Docunent D4 mekes clear that it is not possible to get
an optinmum contact material in every respect. However,
as regards the "consunption resistance" this docunent
advocates the addition of telluriumsince the AglnSn
base material containing 1% Te havi ng coarse needl el i ke
precipitates exhibits a very low (the | owest) erosion
rate. Moreover, the welding forces are significantly
reduced by additions of Sb, Te and Bi and are nuch

| ower than those achieved by Wh, Cu or Zn. Tellurium
is, therefore, the nost prom sing additive. According
to docunent D1 the specific additive should afford
either an increase of the content of oxides or should
generate a honogeneous and fine dispersion of the
precipitates. Dispersion in a netallurgical sense
descri bes the state of honbgeneity and fineness of the
mul ti-phase material. The expert, therefore, would | ook
for technical information show ng how the needl elike
oxi des and their inhonogeneous dispersion could be

i nproved. Such information is found in docunents D1 or
D5 both docunents teaching that adding small anounts of
iron or nickel effectively inproves the honbgeneity and
fineness of the mcrostructure. Consequently, the
subject matter of claim1 of the main request does not

i nvol ve an inventive step.

As to the second and third auxiliary request, the
patentee's argunents that the key feature of the

cl ai med subject nmatter is to be seen in the process
steps of conpacting and extruding the internally
oxi di sed AgSnli nTe(Fe, Co,N) strips to bring about the
desired fine mcrostructure were presented for the
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first tinme at the oral proceedings. This is quite
surprising, the nore so since the opponent's position
i n the opposition proceedings that the process cl ai ned
in claim10 as granted does not involve an inventive
step has never been contradicted by the patentee ever
since. The second and third auxiliary requests shoul d,
therefore, not be admtted to the proceedings.

Reasons for the Decision

1

2.1

2.2

0973.D

The appeal is adm ssible.

Mai n request

Amendnents (Article 123(2) EPC).

Claim1l of the main request originates fromclaim?2 as
granted which has been further restricted by limting
the telluriumcontent to 0.1 to 1% This range is

di scl osed as being preferred on page 3, |ines 49/50 of
t he patent specification. Hence, the requirenents
pursuant to Article 123(2) EPC are satisfied.

The cl osest prior art

Since their introduction as a possible replacenent for
Ag- CdO based materials, Ag-SnO.- and nore particularly
Ag- SnO,- | n,0;- based contact materials have been

conti nuously inproved with respect to their
applicability and their performance. Like the patent at
I ssue, docunment D4 is concerned with the switching
behavi our of AgSnin alloys and the effect of small
amounts of Sb, Mh, T, Cu, Zn and Bi upon the interna
oxi dation process, the erosion rate and the wel ding
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forces. Specifically, a basis alloy consisting (by

wei ght) of 90%Ag-5%Bn-4% n further conprising 1% of
either Sb, M, Te, Cu, Zn, or 0.3%Bi was investigated
(cf. D4, page 907, third paragraph). As agreed by al
parties, none of the remaining docunents cones cl oser
to the silver-base netal oxide material clainmed in the
di sputed patent. Also in the Board's view, the closest
prior art is reflected by docunent D4.

Pr obl em and sol uti on

Starting fromthis prior art, the problem underlying
the patent at issue thus resides in providing a AgSnin
al l oy which exhibits a high resistance to consunption
and deposition (corresponding to the technical terns
"l ow erosion rate" and "l ow wel ding forces" frequently
used in the art), and hence a prolonged service life.

The solution to this problemconsists in providing an
internally oxidised AgSnin alloy which further
conprises Te and at | east one of Fe, Co or Ni within
the el enmental ranges defined in claim1l of the opposed
patent. However, this solution would have been obvi ous
to the expert as is shown in the follow ng.

I nventive step

The internally oxidi sed 90%Ag- 5%5n-4% n- 1%e al | oy
conposition disclosed in docunent D4 falls within the
el emental ranges specified in claim1l of the patent at
i ssue. Anong all alternative additives listed in

Table Il of document D4, the addition of tellurium
results in the | owest erosion rate at 1300A and 350A
(cf. D4, Table Il and page 910, lines 5 to 8).

Mor eover, telluriumbelongs to those additives (Sb, Te,
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Bi) which effect |ower welding forces than additions of
WMh, Cu or Zn.

The addition of 1%telluriumentails the drawback of a
| owered el ectrical conductivity and the softening of
the netal -oxide AgSnin material as well as an

I nhonbgeneous distribution of the platelike or
needl el i ke oxides (cf. D4, page 907, third ful

par agr aph, and second |ine fromthe bottom page 908,
end of the first full paragraph). This fact needs,
however, to be considered before the background that
the conductivities of all the AgSnin-X alloys (X = Sb,
Mh, Te, Cu, Zn, Bi) are reported to be |ower than those
of Ag/ CdO materials and are, nevertheless, tolerable
(cf. D4, page 908, lines 3/4). Besides, additives other
than Te are not devoid of unwanted side effects:

al t hough Zn additions formfine particles, the internal
oxidation is insufficient; M additions pronote the
finest netal oxides, but the welding forces and wear
resi stance are unsatisfactory (cf. D4, page 908, | ast
par agr aph; page 909, lines 5 and 6), and CuO shows the
wor st contact resistance of all conponents (cf.

page 911, lines 3/4). Conpromsing all these

consi derations, the nobst prom sing starting point for a
skill ed person when | ooking for a silver base netal
oxide material which exhibits a high reliability

agai nst wear and welding is a AgSnin all oy

conprising 1% Te

The clained silver base netal oxide material differs
fromthe AgSnlinTe all oy disclosed in docunent D4 by
further including at |east one or nore of Fe, Co or Ni.
As set out on page 3, lines 50 to 55 of the patent
specification, the iron group elenents dissolve in the
matrix to finely divide the oxides and the silver
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grains and thereby inprove the deposition resistance
(resistance to |ight welding). As a general teaching

gi ven in docunent D4, page 906, first full paragraph,
lines 5 to 10, the conponents added to AgSnlin all oys
shoul d pronote a fine and honbgeneous di spersion of the
precipitates. A finely dispersed mcrostructure results
in very |low welding forces, as has been specifically
denonstrated in connection with internally oxidised
AgSnin-Mh alloys (cf. D4, page 910, |ast paragraph,
lines 7 to 12). Thus, faced with the problemof a

I nhonbgeneous distribution of the needlelike or

pl ateli ke oxides that is associated wth the addition
of tellurium the expert will [ook for a solution to
overcone this drawback.

Such technical incentive is found in docunents D1 and
D5 which represent an advancenent in the devel opment of
internally oxidised AgSnin alloys. CQaim2, in

conbi nation with colum 3, lines 10 to 12 and Table 1
of docunment D1 states that by the addition of up

to 0.5%of the iron group netals, very honbgeneous and
uniformm crocrystals are fornmed during the interna

oxi dation of AglnSn alloys. A simlar effect upon the
m crostructure is reported in docunent D5, colum 3,
lines 39 to 45, according to which adding up to 1%
nickel is effective in making a fine dispersion of the
oxide particles in the AgSnlnCdCu nmaterial and to

t hereby increase the hardness and the arc-wear
resistance. This all goes to show that the influence of
smal |l additions of the iron group netals does not
depend, for their physical effect, upon a specific
AgSnin or AgSnlinCdCu all oy, as alleged by the patentee.
On the contrary, the Board is convinced that no

prej udi ce existed agai nst applying (or at |east trying
to apply) the teaching given in either docunent D1 or



0973.D

- 13 - T 0380/ 99

D5 to the AgSnlinTe all oy known from docunent D4. Adding
smal | amounts of Fe, Ni or Co to this alloy in order to
pronote a nore honogeneous and fine dispersion of the
oxi des consequently anmounts, in the |light of the
docunents nentioned, to no nore than an obvious choice
to a skilled person. The subject matter of claim1 of
the main request, therefore, does not involve an

i nventive step

First auxiliary request

The sane is true for claiml1l of the first auxiliary
request which has been anended for the sake of inproved
clarity and, therefore, does not differ in substance
fromclaim1l of the main request.

Second and third auxiliary request

Referring to the conparative experinents appended to
its letter of 21 February 2002, the appellant has
argued for the first tine at the oral proceedi ngs that
the fine dispersion of the oxides in the AgSnlnTe-
Fe,Co,Ni material is strongly influenced by the process
steps of conpacting the internally oxidised strips into
a billet and extruding this billet which is then
optionally drawn into a wire. These process steps are
sti pul ated by the product-by-process claim1l according
to the second and third auxiliary requests.

It is true that claim6 according to the patentee's
request of 24 June 1999 (corresponding to claim 10 as
granted) relates to a process for preparing the Ag-
based netal oxide material defined in claim21l. However,
no technical information is discernable anywhere in the
patent specification reflecting how these process steps
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actual ly do act upon the fineness of the oxide

di spersed matrix and thus upon the switching properties
of the clained Ag-based netal oxide material. On the
contrary, the formation of finely divided oxides in the
fine grained Ag-matrix is reported in the disputed
patent on page 3, lines 50 to 55 to be a consequence of
the addition of Fe, Co or NN in anobunts ranging from
0.01 to 1% It is, therefore, not possible for the
Board to ascri be any physical effect to these process
steps on the basis of the opposed patent.

It is further inportant to note in this context that
t he opponents' negative assessnent as regards the
patentability of the process claim10 (cf. Notice of
Qpposition of 2 February 1998, page 5) has not been
chal | enged by the patentee at the opposition

proceedi ngs. No experinental evidence or counter-
argunents were presented in order to confirmthat the
process steps stipulated by claim10 (as granted)
strongly influence the physical properties of the
product. The patentee has not argued in its witten
subm ssions in the appeal proceedings either that the
I nvention ought to be seen in particularly adhering to
this specific process.

At the oral proceedings, the appellant referred in this
context to page 5, |ast paragraph of its letter dated
21 February 2002. There it was found that the clained
contact material free of Fe, NN or Co (and also the
AgSnl nTe material disclosed in D4) did not form coarse
needl el i ke precipitates when prepared and tested under
the conditions set out in the disputed patent. The
appel lant's interpretation that the cited paragraph
underlines the inportance of the processing of the Ag-
nmetal oxide material is, however, not intelligible to
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the reader without further explanations. Based on these
rat her vague and veiled allusions, it has, therefore,
been i npossi ble for the Board and for the opposing
party to anticipate the patentee's revised and
surprising assessnent of the core of the clained

i nvention. Gven this situation, the Board as well as

t he opponent had no reason to expect that such a new
claimdirected to a product-by-process would be
presented during the oral proceedings and put forward
for decision.

These remarks al so make clear that (i) revised clains 1
submtted as second and third auxiliary request are
late filed and (ii) that in these clains the essence of
the invention is shifted fromthe chem cal conposition
of a internally oxidized Ag-base netal oxide material
to the principle that the process steps for preparing
this material are of prine inportance. In particular
the steps of conpacting the internally oxidised sheets
to a billet followed by extruding are now depicted in
these clains to constitute the key feature of the

I nvention. However, such late filed clains when

subm tted unexpectedly at the oral proceedi ng and
changing radically the core of the invention, may del ay
t he proceedi ngs, because the question of inventive step
is raised in new terns and cannot be answered by the
nmere reference to the docunents on file. It is,
therefore, indispensable to an applicant or patentee
party to appeal proceedings to file new clains
significantly in advance to the oral proceedi ngs so as
not to delay the proceedings. This should be done al so
in fairness to the other parties and to the Board of
Appeal . In the present case, a proper exam nation of
whet her or not the newly cl ai ned subject matter

i nvol ves an inventive step would necessitate either a
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continuation in witing of the appeal procedure or a
remttal of the case to the first instance. In any
case, it would be inpossible to give a final decision
at the end of the oral proceedings. Such a situation,
if created deliberately by a party, would have to be
regarded as an abuse of the procedure. Reference is
made in this respect to the established jurisprudence
represented ia. by the follow ng decisions: T 0297/91,
point 12.1.6; T 0252/92, point 3.1; T 0029/ 85.

point 4.1; T 0095/83, points 7 and 8; T 0270/ 90,

poi nt 5, second paragraph and point 7, second

par agr aph).

4.4 In view of the above considerations, the Board deci des
not to consider either of the late filed alternative
set of clains submtted as second and third auxiliary
requests.

O der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

V. Conmmmar e W D. Wild
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