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Summary of Facts and Subm ssi ons

1596.D

The appeal is fromthe decision of the Opposition
Di vision posted 17 January 2000 rejecting the
opposi ti on agai nst European Patent No. 0 544 980.

From t he opposition proceedings the follow ng docunents
are relevant for the present appeal proceedi ngs:

Dl: EP-B-0 056 784

D2: DE-C 3 419 629

D4: US-A-4 392 041

The Opposition Division held that the subject-matter of
i ndependent clains 1 and 2 as granted was novel and

i nventive over the conbination of the teachings of D4
and D2. D1 was considered not nore relevant than D4.
Agai nst this decision an appeal was filed by the
Appel | ant (Opponent) on 27 March 2000, with paynent of
t he appeal fee on that same day. The statenent of

grounds of appeal was filed on 26 May 2000.

In its statement of grounds of appeal the Appell ant
referred additionally to the foll ow ng docunents:

D6: CHB-0 525 061 and

D7:  JP-A-51-5692 (with translation in German of its
claiml).

Oral proceedings were held on 21 March 2003.
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The Appel |l ant requested that the decision under appeal
be set aside and the patent be revoked in its entirety.

The Respondent (Patentee) requested that the appeal be
di sm ssed.

| V. The granted i ndependent nethod claim 1l reads as
foll ows:

"A nmethod of operating a wirecut electrical discharge
machi ne for cutting a workpiece (2) by neans of

el ectrical discharge generated in a machining gap
wherein the workpiece (2) is opposed to a wire

el ectrode (1), the nethod conprising the steps of:

- storing a plurality of machining conditions based
on dielectric pressure and nachi ned plate
t hi ckness conbi nations in nmenory, said machining
conditions including electrical condition
par aneters and machi ni ng feedrat es,

- setting one of said machi ning conditions, whereby
the electrical condition paraneters are set
constant whil st machining under said one machining
condi ti on;

- determ ning a present machining feedrate (S2); and

- when said present machining feedrate (Fc) is not
substantially equal to a set machining feedrate
corresponding to the set of said machining
conditions, automatically setting an optinum
machi ni ng condition fromdetected dielectric
pressures (Pu, Pd) and a machi ned pl ate thickness
(t) estimated by dividing (S7) an area machini ng
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feedrate (S) corresponding to said present
machi ni ng condition by a detected machining
feedrate (Tc)".

Granted i ndependent product claim?2 reads as foll ows:

"A wrecut electrical discharge machine, conprising:

- a wre electrode (1) arranged for opposing a
wor kpi ece (2);

- a plurality of nozzles (3, 4) disposed adjacent to
said wire electrode (1) for supplying dielectric
to a machining gap fornmed between sai d workpi ece
(2) and said wire electrode (1);

- a plurality of dielectric pressure detectors (13,
14), each of said pressure detectors being
operatively connected to a correspondi ng one of
said nozzles (3, 4) for detecting dielectric
pressure;

- nmeans (12) for controlling a plurality of
el ectrical condition paraneters associated with
said wre el ectrode;

- means for storing a plurality of machining
condi tions based on dielectric pressure and
machi ned pl ate thickness conbi nations in nmenory,
sai d machi ning conditions including electrical
condition parameters and machi ni ng feedrates;

- means for determ ning an actual machining feedrate

(fc);
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- means for estimating a plate thickness by dividing
an area machining feedrate by said actua
machi ni ng feedrate;

- means (12) for selecting one of said plurality of
machi ni ng condi ti ons based on signals produced by
said dielectric pressure detectors and said
estimated plate thickness when said actual
machi ning feedrate is not substantially equal to a
set machining feedrate corresponding to the set of
sai d machi ning condi tions".

The argunents of the Appellant can be summari sed as
fol | ows:

Sufficiency of disclosure of the invention by the
patent in suit (Article 83 EPC) was questionable, as
specific paraneters (like peak current, pulse w dth,
dwel | wi dth and capacitor capacity), to be set for

speci fic machi ni ng conbi nati ons of dielectric pressure
and machi ned pl ate thickness or to be changed dependi ng
on feedrate/plate thickness and/or dielectric pressure,
wer e not discl osed.

The subject-matter of clains 1 and 2 was obvious in
view of D4 on its own or D4 in conmbination with D2,
where necessary with the additional information

provi ded by D1, D6 or D7. Also the conbination of
teachings of D1 and D2 put into question inventive step
of this subject-matter
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The Respondent's submi ssions can be summari sed as
foll ows:

The ground of opposition of |ack of sufficiency of

di scl osure was raised only on appeal and therefore
constituted a | ate ground of opposition to the

i ntroduction of which the Respondent did not consent.

| nventive step was given in respect of D4 as starting
poi nt. The features at |east distinguishing the
subject-matter of clains 1 and 2 fromthe disclosure in
t his docunment, being the storing of machining
conditions based on dielectric pressure and nmachi ned
pl ate thi ckness conbi nati ons (enphasi s added by the
Board) and the estimate of the plate thickness by

di viding an area machining feedrate corresponding to
sai d present machining condition by a detected
machi ni ng feedrate, were by no neans suggested by D4,
nor by D2, nor by any of the other docunents on file.

The sane applied when starting fromDl, which did not
relate to machined plate thicknesses but to dielectric
flowates, thus not to dielectric pressures as clai ned.
The el ectrical and machining conditions, as shown in
Figure 7, were stored in parallel nmenories, not as
conmbi nations as clained in the patent in suit.

Reasons for the Decision

1

1596.D

The appeal is adm ssible.
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Adm ssibility of the ground of opposition of |ack of
sufficiency of disclosure (Article 83 EPQC)

The Appellant (see statenent of grounds of appeal,

page 3, |ast paragraph; page 4, |ast paragraph of

poi nt 3; page 14, |ast paragraph) is objecting to the
pat ent not disclosing the specific paranmeters which
shoul d be chosen for the conbinations of dielectric
pressure and machi ned plate thickness and what is to be
under st ood by the opti mum machi ning conditi on as
claimed. It is clear that this is to be understood as
an objection to lack of sufficiency of disclosure
(Articles 83 and 100(b) EPC).

In the notice of opposition of 6 Decenber 1996 (page 1)
only the grounds of opposition pursuant to

Article 100(a) EPC, as regards |ack of novelty and | ack
of inventive step, have been raised. The opposition

di vi sion has not introduced the ground of opposition
under Article 100(b) EPC of its own notion, nor has it
addressed this ground in the decision under appeal.

The obj ection nmade by the Appellant thus has to be
consi dered as a new ground of opposition.

In view of Enlarged Board of Appeal Decision G 10/91
(QJ EPO 1993, 420) a new ground of opposition raised
for the first time on appeal may only be consi dered by
the Board with the consent of the patent proprietor. As
this is not the case, this new ground of opposition is
not admtted.
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Novelty (Article 54 EPC)

Novel ty was not an issue between the parties in the
appeal proceedings. As none of the docunents avail abl e
inthe file discloses all features of clains 1 or 2,
the Board is satisfied that the subject-matter of these
clainms is novel.

| nventive step (Article 56 EPC)

The Board considers D4 the closest prior art for

di scussing inventive step of the subject-matter of
claims 1 and 2, as it concerns a nethod for operating a
wi recut electrical discharge machine as well as a

wi recut electrical discharge machi ne and al so addresses
t he sane probleminsofar as it concerns the adaptation
of the machining conditions according to variations in
machi ned pl ate thickness.

When conparing the subject-matter of those clains with
the method as disclosed in D4 the Board notes at | east
the additional features:

inclaiml;:

- a plurality of machining conditions based on
machi ned pl ate thickness and dielectric pressure
conbi nations are stored in the nenory,

- when the present nmachining feedrate i s not
substantially equal to the set machining feedrate
corresponding to the set of machining conditions,

t he opti mum nmachi ning condition is set from
detected dielectric pressures and a machi ned plate
t hi ckness estinmated by dividing an area machi ning
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feedrate corresponding to the present nmachining
condition by a detected machining feedrate, thus
such area machi ning feedrates nust al so have been
st or ed.

in claim?2;:

- a plurality of dielectric pressure detectors for
detecting dielectric pressure,

- means for storing a plurality of machining
condi tions based on machi ned plate thickness and
di el ectric pressure conbi nations,

- means for estimating a plate thickness by dividing
an area machining feedrate by the actual machining
f eedrat e,

- nmeans for selecting one of a plurality of
machi ni ng condi ti ons based on signals produced by
said dielectric pressure detectors and said
estimated pl ate thickness.

The features nentioned above assure that when machini ng
wor kpi eces with non-uniformthickness not only the
feedrate is adapted to the actual thickness to be

machi ned so that machining is nore efficient, but also
account is taken of the changes in dielectric pressure
due to changes in thickness of the workpiece, in order
to adjust the electrical discharge energy in accordance
with the stored machining condition based on the sensed
di el ectric pressure, thereby preventing breakage of the
wi re el ectrode.
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The object of the invention of the patent in suit is
therefore to increase the efficiency of the known

nmet hod of operating a wirecut electrical discharge
machi ne (see patent in suit, colum 1, lines 32 and 33
as well as colum 2, lines 36 to 54 and col um 3,
lines 31 to 37).

4.3 The Appel |l ant argued that D4 provided an equivalent to
the clainmed estimation of the machined plate thickness
by dividing the area machining feedrate by the actual
feedrate, in particular when considering its reference
t o:

- detecting variations in the machining area of a
wor kpi ece and setting optinmumelectrical
conditions in accordance with the thickness of the
wor kpi ece (colum 3, lines 37 to 45),

- the feedrate being in inverse proportion to the
wor kpi ece thickness (colum 5, lines 51 and 52),

- t he thickness t being substantially in proportion
to the machining feed speed F (colum 6, |ine 15).

These di scl osures proved that when keeping the
machi ni ng energi es substantially constant deriving the
machi ned pl ate thickness fromthe actual feedrate was
known. Based on this know edge the step of using the
area machining feedrate S as a "proportionality factor"
was a nmere trivial neasure. This was al so evident from
D1, which (colum 1, lines 32 to 38) indicated that
already in 1969 Kondo determ ned the actual machining
area (thus as a consequence the nmachi ned thickness)

1596.D Y A
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fromthe electrical condition paraneters and the actual
feedrate. Evidence thereof could be found in D6
(colums 25 and 26), the patent granted to Kondo in

t hat respect.

Thus the only difference remained in the additional use
of detected dielectric pressure values in the nethod
for setting the machining conditions.

D2 provided the information that the actual
differential dielectric pressure should be conpared
with a set differential dielectric pressure and the
result should be used when setting the machining
conditions (see colum 7, lines 43 to 61). Including
such information derived fromdifferential pressure
values in the matrix already known fromD4 for plate
t hi ckness versus machi ning conditions was obvious to
the skilled person, requiring no inventive skills. In
this respect Dl al ready suggested the use of nore
variables in setting machi ning conditions, see figure
7

However, considering the clainmed subject-matter of the
patent in suit it is evident that the nmethod is carried
out by, among others, using stored values for the area
machi ni ng feedrate corresponding to the actual
machi ni ng condi tions and dividing these by the actual
machi ning feedrate. The Board observes in this respect
that D4 does not give any indication to store such

val ues and to use these for estimating the machined
plate thickness. Fromthe cited references to the
feedrate being in inverse proportion to the thickness
it cannot be derived that an area machining feedrate
shoul d be used.
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Further, neither the reference in D1 to the "Kondo"
nmet hod, nor D6 or D7 provide such an indication,
because the indicated passages do not relate to w recut
el ectrical discharge machining but to cavity-sinking
el ectrical discharge machining and therefore would not
be taken into account by the skilled person. In
addition, the surface being worked upon ("aktuelle
Bear bei tungsfl &che") in cavity-sinking electrical

di scharge machining is expressed in the dinmensions
length x | ength, thus not conparable with the area
machi ning feedrate in wrecut electrical discharge
machi ning, the later being the "surface having been
wor ked upon, i.e. length x length per unit of tine".

Thus the available state of the art does not suggest
using the area machining feedrate in estimating the
machi ned pl ate thickness.

The subject-matter of clainms 1 and 2 further

di stinguish thenselves fromthe disclosure in D4 by the
feature of storing machining conditions based on

conbi nations of dielectric pressures and machi ned plate
t hi cknesses.

It may be true that D2 suggests the use of a detected
differential dielectric pressure to set machining
conditions |like pulse frequency or pul se anplitude
(colum 7, lines 53 to 61), this is, however, not done
in a manner which nakes this teaching "conbinable” with
the teaching in D4.

In D2 only a dielectric pressure differential is
detected, not dielectric pressures as such. Further,
the control is such that the neasured dielectric
pressure differential is conpared with the set pressure
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differential, fromwhich difference a control signal
for the machining conditions is directly derived. Thus
there is no storing in a menory of a plurality of
machi ni ng condi ti ons based on such dielectric pressure
data nor of setting the optinmm machining condition
fromdetected dielectric pressures on the basis of

t hose stored data, as clainmed in clainms 1 and 2. Thus,
there is a fortiori no indication for the skilled
person to conbine dielectric pressure data with

machi ned pl ate thickness data to provide a basis for
machi ni ng conditions to be chosen from

Therefore the subject-matter of clains 1 and 2 invol ves
an inventive step over D4 on its own or the conbination
of teachings of D4 and D2.

The Appel lant al so argued that when taking D1 as

cl osest prior art the subject-matter of claim1l was
obvious in view of this docunent al one and that of

claim 2 was obvious in view of the teachings of D1

conmbined with those of D2.

The Board considers D1 | ess relevant than D4 as
starting point for the discussion of inventive step as
it does not relate to the clained wirecut electrical

di scharge machi ning, but to cavity-sinking electrical
di schar ge machi ni ng.

There is a reference to the possibility of using the
teaching of DL in wirecut electrical discharge

machi ning (colum 2, line 46), however this does not
take account of the situation where there are changes
in machined plate thickness, as is a characteristic
feature of the nethod and apparatus of clains 1 and 2
respectively, but not in cavity-sinking electrical
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di schar ge machi ni ng.

Further, there is no indication to be found in D1 in
respect of the features which are not available in D2
(see point 4.5 above), being:

- using stored values for the area machini ng
feedrate for estimating a machined plate
t hi ckness, or

- storing in a nenory a plurality of machining
condi tions based on machi ned plate thicknesses and
dielectric pressure data (D1 relates to dielectric
flowate Q, or

- setting the opti mum machi ni ng condition from
detected dielectric pressures on the basis of
t hose stored data.

Thus, there is a fortiori no indication for the skilled
person to conbine dielectric pressure data with

machi ned pl ate thickness data to provide a basis for
machi ni ng conditions to be chosen from as clained in
claims 1 and 2.

Thus, either on the basis of Dl alone or in conbination
with D2, the skilled person cannot arrive in an obvious
manner at the subject-matter of clains 1 and 2. This
subject-matter therefore involves an inventive step.

The subject-matter of dependent claim3 is for a
preferred enbodi nent of the machine of claim2

(Rule 29(3) EPC), thus also fulfils the requirenents as
to novelty and inventive step.
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Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

M Patin P. Alting van Ceusau
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