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Summary of Facts and Subm ssi ons

0026.D

The appeals are fromthe interlocutory decision of the
OQpposition Division posted on 23 July 1999 concerni ng
t he mai ntenance i n anended form of European patent

No. 0 374 139, granted in respect of European patent
application No. 87 905 863. 4.

In the decision under appeal the Opposition Division
consi dered that the patent as anmended according to the
second auxiliary request filed during the oral
proceedi ngs held on 7 July 1999 net the requirenents of
t he Conventi on.

The appellants | and Il (opponents | and I1) each

| odged an appeal against this decision. Both notices of
appeal were received at the EPO on 15 Septenber 1999.
The appeal fees were paid sinultaneously with the
filing of the appeals. The appellants filed a conmon
statenent setting out the grounds of appeal, which was
received at the EPO on 26 Novenber 1999.

The foll ow ng docunments which featured in the
opposition procedure played a role in the appeal
pr oceedi ngs:

R4: MG Segal: "Ways of Nunerical Program Contro
Utilization in Machi ne Tools for Machining Round
Teeth of Conical and Hypoid Transm ssions”.
| zvestiya vuzov. Mashinostroenie, 1985, No.6, p
120- 124;

R5: SU-A 946 830 with Gernman transl ation;

R6: Cerlikon Bevel and Hypoid Gears, published in 1989
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by Machi ne Tool Wbrks Qerlikon Buhrle Ltd.,
pages 41 to 56

Mor eover, the follow ng evidence filed during appeal
proceedi ngs al so played a role:

R8: "Gear Handbook"; Darle W Dudl ey, Editor
Copyright 1962 by MG awH Il, Inc.; Chapter 20,
pages 20-1 to 20-11;

R20: Original version of R4 in Russian | anguage;

R21: Comrented German translation of R20;

R22: Letter of Machi ne-Tools Design Bureau, Saratov,
USSR, dated 18 February 1991, to The d eason

Wor ks, USA;

Bl14: Cerman translation of SU A-230 614 (the latter
filed as Bl4a);

B20: Wit of G eason to the district Court of
Dissel dorf (Landgericht Dissel dorf), dated
23 August 2001, pages 1 and 22;

B21: Letter of reply of deason dated 21 June 2002,
pages 1 to 4 and annex K15, filed before the
district Court of Disseldorf;

B22: Translation in German | anguage of docunent RA4.

| V. Oral proceedi ngs took place on 5 Novenber 2002.

The appel l ants requested that the decision under appeal
be set aside and that the patent be revoked.
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Al ternatively, they requested to remt the case to the
departnent of first instance either on the grounds of a
procedural violation conmtted by the Opposition
Division for not considering the requirenents of
Article 84 EPCin its decision, or for carrying out
further search and/or exam nation of the features added
to clains 1 and 3, or for carrying out further

exam nation of the patent in respect of the
requirenents of Article 100(b) EPC.

The respondent (patentee) requested that the appeal be
di sm ssed and the patent be maintained in anended form
on the basis of the clains filed during oral

proceedi ngs, the description as upheld by the
Qpposition Division with the replacenent pages 2, 5 and
6 filed during oral proceedings, and the draw ngs as
uphel d by the Opposition Division.

The i ndependent clainms read as foll ows:

"1. A machine for generating |longitudinally curved
tooth spaces in bevel and hypoid gears using a tool
(26) having stock renmoving surfaces, having: a machine
base (10); a tool support (12) nounted on said base;
means for rotating said tool in said tool support about
a tool axis (T); a work support (14) nmounted on said
base; nmeans for rotating a work gear (42) in said work
support about a work axis (W,; neans for inparting

rel ative transl ati onal novenent between said too
support and said work support along three rectilinear
axis (X, Y, and Z); and neans for inparting relative
angul ar novenent between said tool support and said
wor k support about a pivot axis (P); said nmachine
conprising conputer controlling neans for substantially
simul taneously controlling said rotation of the work
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gear, said relative transl ational novenents between the
tool and work support, and said angul ar novenent

bet ween the tool and work axes (T,W for inparting a
predeterm ned relative rolling notion between said tool
and said work gear, said conputer controlling neans
further controlling the rotation of said tool about
said tool axis substantially sinmultaneously with the
rotation of said work gear about said work gear axis, a
setup paraneter of said tool rotation being a
predetermned tined relationship with the rotation of
said work gear; wherein said predetermned relative
rolling notion is as though said work gear were in nesh
with a theoretical generating gear rotating about a

t heoretical generating axis of rotation and having
tooth surfaces represented by the stock renoving
surfaces of said tool, said theoretical generating gear
axis varying in angular orientation with respect to
sai d nmachi ne base in the course of said predeterm ned
relative rolling notion between said tool and work
gear, said conmputer controlling neans further
conprising nmeans for adjusting said rotation of said
wor k gear as a function of said varying angul ar
orientation of said theoretical generating gear axis so
as to maintain said predetermned relative rolling

noti on between the tool and the work gear, and said
conputer controlling nmeans providing neans for
adjusting one of said rotation of the work gear and
said rotation of the tool as a function of said varying
angul ar orientation of said theoretical generating gear
axis so as to naintain said predeterm ned tinmed

rel ati onship between the tool and the work gear in the
course of said predetermned relative rolling notion
bet ween the tool and work gear.”

"3. A nethod of formng longitudinally curved tooth
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spaces in bevel and hypoid gears by a conti nuous
process using a tool (26) having stock renoving
surfaces, conprising the steps of: nmounting a tool (26)
in a tool support (12); mounting a work gear (42) in a
wor k gear support (14); rotating said tool about an
axis (T) which passes through said tool; rotating said
wor k gear about an axis (W which passes through said
wor k gear support; relatively noving said tool support
with respect to said work support translationally al ong
t hree orthogonal axes (X, Y, and Z) for initially

posi tioning said work and tool supports (14, 12)
rectilinearly with respect to each other; relatively

pi voting said work support angularly with respect to
said tool support about a pivot axis (P) for initially
posi tioning said work and tool supports (14, 12)
angularly wth respect to each other; using a conputer
to substantially sinultaneously control said rotation
of the work gear (42), said translational novenent

bet ween said tool and work supports, and said pivoting
bet ween said tool and work supports for inparting a
predeterm ned relative rolling notion between said tool
and said work gear, controlling the rotation of said

t ool about said tool axis substantially sinmultaneously
with the rotation of said work gear about said work
gear axis, a setup paraneter of said tool rotation
being a predetermned timed relationship with the
rotation of said work gear, wherein said predeterm ned
relative rolling notion is as though said work gear
were in mesh with a theoretical generating gear
rotating about a theoretical generating axis of
rotation and having tooth surfaces represented by the
stock renoving surfaces of said tool, said
transl ati onal novenent, said angul ar novenent, and said
rotation of said work gear being controlled so as to
relatively orient said tool axis inclined to said
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generating gear axis and wherein said theoretical
generating gear axis varies in angular orientation with
respect to said nmachine base in the course of said
predetermned relative rolling notion between said tool
and work gear, and said substantially sinultaneous
controlling further conprises adjusting said rotation
of the work gear as a function of said varying angul ar
orientation of said theoretical generating gear axis so
as to maintain said predetermned relative rolling

noti on between the tool and the work gear, and

adj usting one of said rotation of the work gear and
said rotation of the tool as a function of said varying
angul ar orientation of said theoretical generating gear
axis so as to naintain said predeterm ned tinmed

rel ati onship between the tool and the work gear in the
course of said predetermned relative rolling notion
bet ween the tool (26) and the work gear (42)."

The argunents of the appellants can be sunmarized as
fol |l ows:

The deci sion under appeal was deficient inits
reasoni ng because it did not deal with the requirenments
of Article 84 EPC. Not only objections under Article 84
were explicitly raised by the opponents during the oral
proceedi ngs before the Opposition Division, but also,

it was a duty of the Division to exam ne whet her the

i nportant anmendnments made by the patentee introduced a
| ack of clarity. The deci sion under appeal was
therefore affected by a substantial procedural

viol ation which required i mediate remttal of the case
to the departnment of first instance.

The clains filed during the oral proceedi ngs before the
Board of Appeal did not neet the requirenents of
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Article 123(2) EPC because the application as filed did
not disclose that a predetermned tinmed relationship
with the rotation of the work gear was a setup
paraneter of the tool rotation. Nor did it disclose
that the predeterm ned rolling notion between the tool
and the work gear was maintained if one of the rotation
of the work gear and the rotation of the tool were
adjusted to maintain a predetermned tinmed rel ationship
bet ween the tool and work gear.

The anmendnents also resulted in an extension of the
protection conferred by the European patent. G anted
claim5, being the claimcorresponding to claim1 as
anended, referred to a further adjustnent of one of the
rotation of the work gear and the rotation of the tool
for inmposing corrective nodifications upon the
predetermned tined rel ationship between the tool and
the work gear in the course of the predeterm ned
rolling notion. In contrast thereto, claim1 as anended
referred to an adjustnment of one of the rotation of the
wor k gear and the rotation of the tool only for

mai ntai ning the predeterm ned tinmed rel ati onshi p.
Therefore, claim1l was broader in scope than granted
claim5, because it was neither limted to a further
adjustnent, ie one in addition to the control of the
axes of the machine by the conputer controlling neans
for maintaining the predetermned rolling notion and
the predetermned tined relationship as defined in the
preanble of granted claimb5, nor to an adjustment for

i mposi ng corrective nodifications.

The clains as anended did not neet the requirenments of
Article 84 EPC. The definition that the rotation of the
wor k gear was adjusted to maintain the predeterm ned
relative rolling notion was in contradiction with the
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previous definition in claim1 that the conputer

control ling nmeans sinultaneously controlled the axes of
the machine for inparting said predeterm ned rel ative
rolling notion. As a matter of fact, if the
predetermned relative rolling nmotion was directly
obt ai ned by the sinultaneous control of the six axes,
then an adjustnent of the rotation of the work gear
woul d result in that the predeterm ned relative rolling
noti on was no |onger maintained. Simlarly, the
definition that one of the rotation of the work gear
and the rotation of the tool were adjusted to maintain
the predetermned tinmed relationship was in
contradiction with the previous definition in claim1l
that the conputer controlling neans simultaneously
controll ed the axes of the machine for inparting the
predetermned relative rolling notion, because an

adj ustnent of the rotation of the work gear or the
rotation of the tool would result in a rolling notion
different fromthe predeterm ned one inposed by the
conputer controlling neans. Furthernore, the adjustnent
for maintaining the predeterm ned tinmed relationship
was in contradiction with the feature of claim1 that
the predetermned tinmed rel ationship was a setup
paraneter. Indeed, if said predeterm ned tined

rel ati onship was a setup paraneter, then no adjustnent
was necessary to nmaintain it. Moreover, it was not
clear whether claim1l referred to a machine in which
the control of the axes was carried out in successive
steps of controlling and then adjusting the axes of the
machi ne or rather to a machi ne where the adjustnent was
made during the controlling step. Also, the clains were
affected by a redundancy of features which made them
unclear. In view of these unclarities and having regard
to the principle of legal certainty, according to which
the clains should be clear so that a third party could
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clearly avoid infringenent of the patent, the clains
needed conplete redrafting. Since this was a task of
t he departnent of first instance, the case should be
remtted to the Opposition Division for further

exam nati on

Claim1l referred to a first adjustnment, consisting in
an adjustnment of the rotation of the work gear so as to
mai ntain the predetermned relative rolling notion, and
to a second adjustnent, consisting in an adjustnent of
the rotation of the work gear or of the rotation of the
tool so as to maintain a predeterm ned tined

rel ati onship between the tool and the work gear.
However, neither the clainms of the application as
filed, nor the clains of the patent as granted,

i ncluded the conbination of said first and second

adj ustnments. Therefore, the claimas anended was
directed to subject-matter which was neither searched
nor exam ned. As a consequence, the case should be
remtted to the Opposition Division for further search
and/ or exam nati on.

The amendnents could not all be regarded as caused by a
ground of opposition, contrary to the requirenents of
Rul e 57a EPC. In particular, the nention in claim1 of
the predetermned tinmed relationship with the rotation
of the work gear being a setup paraneter of the too
rotation did not introduce any clear restriction with
respect to claimb5 as granted.

The description was anended to acknow edge docunent R4
in the description, but the relevant art disclosed
therein was not discussed in a sufficiently precise
manner. Furthernore, the correction made on page 17
(l'ine 19) of the description, consisting in replacing
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a," with "a", was not allowabl e under Rul e 88 EPC,
because the correction was not immedi ately evident.

An obj ection under Article 100(b) EPC was inmplicitly
rai sed in the opposition proceedings, and also in the
appeal proceedings, although after the expiry of the
time for filing the grounds of appeal. Since the

requi renents of Article 100(b) were not considered by
the Opposition Division in its decision, remttal of

t he case was necessary in order for the departnent of
first instance to carry out further examnation in this
respect. In any case, the anendnents were objectionable
under Article 83 EPC. In order to carry out the

adj ustnments of the axes so as to nmaintain a
predeterm ned relative rolling notion and a
predeterm ned tined relati onship between the tool and
the work gear, it was necessary to neasure the position
of the axes and also to determ ne the position of the

t heoretical generating gear axis. However, the patent
di d not disclose how these necessary steps were carried
out.

Docunents B14, B20 to B22 were filed during appeal
proceedi ngs. Bl14 was inportant in order to show how
docunment R4 should be interpreted, and B20 to B21,
which were letters relating to national infringenment
proceedi ngs, to show what was the respondent’s
interpretation of certain features. B22 was the Gernman
transl ati on of docunent R4.

Finally, the clainmed subject-matter did not involve an
inventive step. Considering that it was clear for a
skilled person that the nunerical control of the
machi ne of R4, which represented the closest prior art,
could only be carried out wwth the help of a conputer
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perform ng the necessary cal cul ations either offline,
bef ore operating the machine, or online during
operation thereof, the subject-matter of claim1l was

di stingui shed fromthe machine of R4 essentially only
in that one of the rotation of the work gear and the
rotation of the tool was adjusted as a function of the
varyi ng angul ar orientation of the theoretical
generating gear axis so as to maintain a predeterm ned
timed rel ationship between the tool and the work gear
in the course of the predetermned relative rolling
noti on between the tool and the work gear. However, it
was conmon general know edge that in a "continuous

i ndexi ng" gear making process the work gear was rotated
in a predetermined tinmed relationship with the rotation
of the tool in order to formall the tooth spaces in
the work gear collectively. Since R5 disclosed that in
a continuous indexing gear nmaking process the angle of
rotation of the tool about its axis should be

coordi nated with the novenents of the axes of the

machi ne, and since R5 was cited in R4, the skilled

per son woul d obviously include the teaching of R5 in
the machine of R4, thereby arriving directly at the
subject-matter of claim1. Although it was disclosed in
R4 that a | arge nunber of novenents in the rolling
process was a shortcom ng, this statenment would not
deter the skilled person fromintroducing a further
controlled axis in the machine of R4 in accordance with
the teaching of R5 in order to achieve a continuous

i ndexi ng process.

I n support of its request the respondent relied
essentially on the follow ng subm ssions:

The opponent did not raise any objections under
Article 84 EPC during the oral proceedi ngs before the
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Qpposition Division, and therefore the latter was not
obliged to state in the decision the reasons why the
clainms were clear. Furthernore, the D vision had
considered the requirenments of Article 84 EPC when

al l owi ng the anended clains, as was readily apparent
fromthe text of the inmpugned decision that the
amendnments "hel ped clarifying the clains".

The definition of the new clains was fully supported by
the disclosure of the application as filed. In
particular, the latter explicitly disclosed that a
predetermned tined relationship with the rotation of
the work gear was a setup paraneter of the too
rotation. The amendnents also clearly resulted in a
[imtation of the extent of protection conferred by the
patent. In this respect, and in respect of the
requirenments of Article 84 EPC as well, the objections
of the appellants were based on a formalistic approach
rather than on a realistic approach when reading the
clainms. Indeed a skilled person would read each claim
with an attenpt to nake technical sense out of it and
woul d consider the claimas a whole. In doing so, he
woul d have no difficulties in understanding the clained
subject-matter and therefore the clains were clear in
the sense of Article 84 EPC. Aremttal to the first
instance to redraft the clains to inprove their clarity
was not justified at this stage of the proceedings,
after the patent was granted and then anended in

opposi tion proceedi ngs before the Opposition Division,
in view of the risks of introducing defects

obj ectionabl e under Article 123(2) and (3) EPC when
carrying out extensive anmendnments.

Claim 1 essentially corresponded to claim5 as granted,
which referred to both a first adjustnent, consisting
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in an adjustment of the rotation of the work gear so as
to maintain the predetermned relative rolling notion
and a second adjustnment, consisting in an adjustnent of
the rotation of the work gear or of the rotation of the
tool so as to maintain a predeterm ned tined

rel ati onship between the tool and the work gear.
Therefore, since the subject-matter of claim5 as
granted was searched and al so exam ned, a remttal of
the case to the departnment of first instance for that
pur pose was not necessary.

Since the anmendnents nade clearly resulted in a
[imtation of the extent of protection conferred by the
patent, it could not be denied that they were

occasi oned by the grounds of opposition.

The description was anended to acknow edge docunent R4
in the description and the relevant art discl osed
therein was briefly discussed, therefore the

requi renents of Rule 27(1)(b) were nmet. Furthernore,
the correction nmade on page 17 of the description,
consisting in replacing "a," with "a", was imredi ately
evident and thus all owabl e pursuant to Rule 88 EPC.

When considering the question of sufficient disclosure,
the sane | evel of skill had to be applied as when
considering inventive step. However, although in the

| atter case the skilled person had know edge of the
prior art only, in the second case it had to be assuned
that the skilled person had al so knowl edge of the
invention. Since the patent included detailed
descriptions of the functioning of the machine and of
the various nethod steps to be perforned, the invention
was sufficiently disclosed. Mreover, no objections
were raised during the whol e proceedi ngs before the EPO
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in respect of the relevant passages of the description
in the patent.

The docunents Bl14, B20 and B21 filed by the appellants
during the appeal proceedings should not be all owed
into the proceedings in viewof their late filing.

| ndeed Bl14 was | ess relevant than the prior art already
on file, and B20 and B21 were not prior art docunents
but letters relating to infringenent proceedi ngs which
were of no interest for the EPO

R4 was the English translation of the original Russian
docunent R20, in which equation (3) was incorrect due
to an errant termLi. This error was not correctable on
the basis of know edge at the tine. Furthernore, R4
required substantial anplification and explanations in
order to be understood, as was apparent from docunent
R21, which was an analysis of R4 by Dr. Duschk, however
made in hindsight and with the collaboration of the

aut hor of R4, Prof. Segal. In sunmary, the key

di scl osure of R4 was irreparably incorrect, and no
anount of subsequent and hi ndsight anplification,

sel ection, reverse engi neering and explanation could
convert R4 into a docunent that taught a person skilled
in the art how to nake and use the clained invention.
Furthernore, Prof. Segal hinself recognized that his
work was only partially public when he wote a letter
(R22) to the patentee. The patent in suit, in contrast
to R4, disclosed a machine and a nethod that could be
put in practice, and indeed machines in accordance wth
the patent were actually manufactured. Even if
corrected and anplified, the disclosure of R4 was
anyway a nere theoretical one which did not enable the
skilled person to provide a machine that functioned in
practice. Mreover, there was no nention in R4 of the
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varyi ng angul ar orientation or "wobble" of the
generating gear axis, and therefore the skilled person
could not realize that a function related to the wobble
shoul d be used to adjust the working relationship

bet ween the tool and the work gear.

R5 related to a six-axis machi ne wherein, for carrying
out a continuous indexing gear making process, the
angle of rotation of the tool about its axis was

coordi nated with the novenents of the other axes of the
machi ne. However, R4 was concerned exclusively with a
five-axis machine and therefore the skilled person
woul d not conbine it with the teaching of R5 to include
a further controlled axis, nanely the rotation of the
tool. Furthernore, R5 ained at expandi ng technical
possibilities and easing | oadi ng and unl oadi ng, but was
not concerned with the problemunderlying the patent in
suit, to provide a functioning six-axis nmachine and

nmet hod, which could be sinply put in practice by an
unski |l |l ed operator, using known setup paraneters of
conventional gear generating machi nes of the kind
provided with a cradle.

Reasons for the Decision

1

0026.D

The appeal s are adm ssi bl e.

The al | eged substantial procedural violation

The appellants submtted that objections pursuant to
Article 84 EPC were rai sed during the oral proceedings
before the Qpposition Division. This was however

di sputed by the respondent, and there is nothing in the
m nutes of the oral proceedings fromwhich it could be
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inferred that these objections were raised. In view of
the appellant's allegation it would be expected that in
such a situation a request for correction of the

m nutes of the oral proceedings were submtted to the
opposition division after receipt of the m nutes
(posted together with the decision under appeal on

23 July 1999). However, such a request was never
presented (see in this respect T 231/99, points 1.4 and
1.5). Under these circunstances, the Board is of the
opinion that the late filed objection cannot be taken
into consideration and that thus in the absence of any
proof to the contrary the mnutes of oral proceedings
correctly reflect the essentials of the oral
proceedi ngs and the relevant statenents nmade by the
parties (Rule 76(1) EPC).

Furthernore, the reference in Article 102(3) EPC to the
requi rements of the Convention does not have the effect
of inmposing on the Opposition Division a duty to
comment in its decision each and every requirenent of
the EPC, including Article 84 EPC, regardl ess of

whet her or not it had been raised in the opposition
itself (see T 337/88, point 3.2). It is true that
Article 84 EPC was cited by the opponent during witten
proceedi ngs before the Opposition Division (see the
letter dated 23 Novenber 98, page 4, point Il, 2nd

par agraph); this was however only in respect of the
expression "to inpose corrective nodifications upon”
whi ch was no | onger present in the clainms of the patent
as maintained by the Division. Therefore, since no

obj ections under Article 84 EPC were raised by the
opponents in respect of the clains as anended during

t he oral proceedings, the Board finds that no
procedural violation was conmtted by the Opposition
Division in not dealing explicitly with the



0026.D

- 17 - T 0898/ 99

requi renents of Article 84 in the decision under
appeal .

Arendnent s

Article 123(2) EPC

The Board is satisfied that the application as
originally filed forns the basis for claimng a machi ne
for generating longitudinally curved tooth spaces in
bevel and hypoid gears using a tool having stock
renovi ng surfaces, having: a machi ne base; a tool
support nmounted on said base; neans for rotating said
tool in said tool support about a tool axis; a work
support nounted on said base; neans for rotating a work
gear in said work support about a work axis; neans for
inmparting relative translational novenent between said
t ool support and said work support along three
rectilinear axis; and neans for inparting relative
angul ar novenent between said tool support and said
wor k support about a pivot axis; said nmachine
conprising conputer controlling neans for substantially
simul taneously controlling said rotation of the work
gear, said relative transl ational novenents between the
tool and work support, and said angul ar novenent

bet ween the tool and work axes for inparting a
predeterm ned relative rolling notion between said tool
and said work gear, said conputer controlling neans
further controlling the rotation of said tool about
said tool axis substantially sinmultaneously with the
rotation of said work gear about said work gear axis,
wherein said predetermned relative rolling notion is
as though said work gear were in nmesh with a

t heoretical generating gear rotating about a

t heoretical generating axis of rotation and having
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tooth surfaces represented by the stock renoving
surfaces of said tool, said theoretical generating gear
axis varying in angular orientation with respect to
sai d nmachi ne base in the course of said predeterm ned
relative rolling notion between said tool and work
gear. Reference can be nade in particular to clains 38,
9, 10 and to the description, page 48, |ast paragraph
to page 49, second paragraph, of the application as
filed.

The application as filed further explicitly discloses
(see the paragraph bridging pages 38 and 39) that a
predetermned tined relationship with the rotation of
said work gear is a setup paraneter Rc of said tool
rotation.

Claim1l1 additionally defines that the conputer
controlling nmeans further conprises nmeans for adjusting
said rotation of said work gear as a function of said
varying angul ar orientation of said theoretical
generating gear axis so as to maintain said
predeterm ned relative rolling notion between the tool
and the work gear. This definition essentially
corresponds to the previous definition of claim1 that
the conputer controlling nmeans substantially

si mul t aneously controls the axes of the nmachi ne such as
to obtain a predetermined relative rolling notion which
is as though said work gear were in nesh with a

t heoretical generating gear rotating about a

t heoretical generating axis of rotation, with the
specification that said rolling notion is naintained

t hroughout a generating operation. Indeed, in order for
the predetermned rolling notion to be as though the
work gear were in nmesh with a theoretical generating
gear rotating about a theoretical generating axis of
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rotation, the conputer controlling nmeans nust bring
together the work gear and the tool in the sane spati al
position as they would be in the conventional nachine
(namely the machine where the theoretical generating
axis corresponds to the axis of the cradle and is fixed
with respect to the machi ne-base), in the sane
generating position. This requires, in the machine of
the patent in suit where the theoretical generating
axis varies in angular orientation, that the rotation
of the work gear is controlled, ie adjusted, in
function of the varying angular orientation of the

t heoretical generating gear axis, as disclosed for

i nstance in the paragraph bridgi ng pages 48 and 49 of
the application as filed. Since the application as
filed also explicitly discloses that said rolling
notion is maintained throughout a generating operation
(see page 12, |ast paragraph), it nust be concl uded

t hat the above-nentioned definition of claim1l is
supported by the disclosure of the application as
filed.

Finally, claim1l defines that the conputer controlling
means provi des nmeans for adjusting one of said rotation
of the work gear and said rotation of the tool as a
function of the varying angular orientation of said

t heoretical generating gear axis so as to maintain said
predetermned tined rel ationship between the tool and
the work gear in the course of said predeterm ned
relative rolling notion between the tool and work gear.
This definition essentially corresponds to the previous
definition of claim1l1l that the conmputer controlling
nmeans controls the rotation of the tool about the tool
axis substantially sinultaneously with the rotation of
said work gear about said work gear axis, a setup
paraneter of said tool rotation being a predeterm ned
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timed relationship with the rotation of said work gear,
wherein said predetermned relative rolling notion is
as though said work gear were in nmesh with a

t heoretical generating gear rotating about a

t heoretical generating axis of rotation varying in
angul ar orientation with respect to said machi ne base
in the course of said predeterm ned relative rolling
noti on between said tool and work gear, with the
specification that said predetermned tined

rel ati onship is maintai ned throughout a generating
operation. Indeed, if said predetermned tined
relationship is a setup paraneter and a predeterm ned
relative rolling notion between tool and work gear is
to be achieved, then forcibly one of said rotation of
the work gear and said rotation of the tool is
controlled (ie adjusted) as a function of the varying
angul ar orientation of said theoretical generating gear
axi s, as disclosed on page 49, second paragraph, of the
application as filed. Since the latter also explicitly
di scl oses that said predetermned tinmed relationship is
mai nt ai ned t hroughout a generating operation (see

page 13, first paragraph), it nust be concl uded that

al so the above-nentioned definition of claim1 is
supported by the disclosure of the application as
filed.

In the Board” s view, the objections raised by the
appel l ants under Article 123(2) are based on a rather
formalistic approach in reading the claim It mght be
accepted that the literal sense of the claimcould be
regarded as referring to an adjustnent of one of the
rotation of the work gear and the rotation of the tool
for maintaining a predetermned tinmed relationship

bet ween the tool and the work gear in addition to the

control of the axes of the machine for inparting a
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predetermned relative rolling notion, whereby the
predeterm ned rolling notion between the tool and the
work gear is no |onger maintained when the adj ustnment
is made. However, the skilled person, who reads the
claimin an attenpt to nake sense out of it (see

T 190/99), would clearly consider such a reading of the
claimas erroneous. Indeed, he would realize that the
desired result of generating |longitudinally curved
tooth spaces in bevel and hypoid gears is achieved
according to the patent in suit by the provision of a
predeterm ned relative rolling notion between the tool
and the work gear which is as though the work gear were
in mesh wwth a theoretical generating gear rotating
about a theoretical axis of rotation and having tooth
surfaces represented by the stock renoving surfaces of
the tool, ie of a predetermned relative rolling notion
as it would take place in a conventional machine of the
ki nd having a cradle as shown in R8. \Wen the
conventional machine is operated for continuous

i ndexi ng, then the rotational novenent of the tool

about its axis is controlled in order to treat
collectively all of the work gear tooth spaces. Such
control (of the tinely relationship between work gear
and tool) is carried out in the conventional nachine
whil st the work gear remains in nmesh with the

t heoretical generating gear (this rolling notion
inplying a control of the relative spacial relationship
between the work gear and the theoretical generating
gear). Since in the machine according to the patent in
suit a predetermned relative rolling notion nust take
pl ace which is identical to the one that woul d take

pl ace in the conventional machine, the skilled person
reading claim 1l would consider that the adjustnent in
order to maintain the predetermned tinmed relationship
shoul d be carried out sinultaneously with the control
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of the axes for mamintaining the predetermned rel ative
rolling notion between the tool and the work gear such
that the work gear remains in nesh with the theoretica
generating gear as in the conventional machine, and
therefore that the adjustnment fornms part of said
control of the axes of the machine perforned by the
conputer controlling neans. Therefore, it cannot be
concl uded that the adjustnent of one of the rotation of
the work gear and the rotation of the tool so as to
mai ntain said predetermned tined relationship between
the tool and the work gear represents sonething
different fromor in addition to the control of the
axes of the machine. This view, noreover, is entirely
consistent wwth the description of the patent in suit,
see eg page 6, lines 14 to 25 and the paragraph
bridgi ng pages 12 and 13.

Claim3 relates to a nethod of formng |ongitudinally
curved tooth spaces in bevel and hypoid gears by a
continuous process. It defines the nmethod steps
corresponding to the operation of a machine having al
the features of claim1, which operation is described
in detail in the application as filed, in particular on
pages 34 to 39.

Dependent claim2 restricts claim1 to the provision of
means for adjusting the rotation of the work gear so as
to mintain the predetermned tinmed rel ati onship

bet ween the tool and the work gear. Since this neans is
already defined in claiml as an alternative to the
means for adjusting the rotation of the tool, claim2
neets the requirenments of Article 123(2) EPC for the
sanme reasons given in respect of claim1.

The description is anended to be in conformty with the
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new cl ai mrs and to acknow edge docunent R4.

Furthernore, the correction made on page 17 (line 19)
of the description of the patent in suit, consisting in
replacing "a," with "a", is not objectionable under
Article 123(2) EPC because it is a correction of an
obvi ous m stake, which is all owable under Rul e 88 EPC
since it is immredi ately evident that nothing el se than
"a" woul d have been intended. Indeed, in the
description of the patent (see page 9, lines 47 to 49
and page 17, lines 13, 14) there is disclosed that
Figure 16 is a partial view of Figure 15 taken al ong
the work gear axis W showing the rotated position of
vector a with respect to the horizontal plane X-Z (this
plane is seen in Figure 15 from above). The inclination
al pha of vector a with respect to this plane can be
calculated by referring to the product aju, u, being the
unit vector attached to axis Y, which is perpendicul ar
to plane X-Z. Considering the direction of vector a
wWith respect to axis Y, inplying a mnus sign in the
equation on line 19 of page 17, it is clear that in the
|atter equation only "a" can be neant, not "a,", which
is the vector identifying the rotational position of
the work gear about axis W in the conventional nachine
(see page 15, lines 33, 34).

It follows that all the amendnents made are all owabl e
under Article 123(2) EPC

Article 123(3) EPC

Claim1l is based upon granted clai mb5.

Claim1 defines that the conmputer controlling neans is
for controlling "said relative translational novenments
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bet ween the tool and work support™, rather than the
rectilinear novenents as specified in granted claimb5.

However, this amendnent does not extend the protection
conferred because claim1 al so defines that the
transl ati onal novenments are along three rectilinear
axes, ie that they are rectilinear novenents.

Ganted claim5 defines that the tool rotation is in a
predetermned tined relationship with the rotation of
the work gear. Claim1 is nore restricted, since it
requires the predetermned tined relationship to be a
setup paraneter of said tool rotation, ie a paraneter
whi ch nmust be set before the machine is operated.

Claim1 defines that the conmputer controlling neans
further conprises nmeans for adjusting the rotation of
the work gear as a function of the varying angul ar
orientation of the theoretical generating gear axis so
as to maintain a predetermned relative rolling notion
between the tool and the work gear. Since, as expl ained
above (see point 3.1.1), this definition corresponds to
the previous definition of claim1 which is present
also in granted claim5, that the conputer controlling
means substantially sinultaneously controls the axes of
t he machi ne such as to obtain a predeterm ned relative
rolling notion which is as though said work gear were
in mesh with a theoretical generating gear rotating
about a theoretical generating axis of rotation, and
includes the restricting specification that the rolling
notion is maintained, it does not extend the protection
conferred.

Claim1 defines that the conmputer controlling neans
provi des neans for adjusting one of the rotation of the
work gear and the rotation of the tool as a function of
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t he varying angul ar orientation of the theoretical
generating gear axis so as to maintain a predeterm ned
timed rel ationship between the tool and the work gear
in the course of said predetermned relative rolling
noti on between the tool and work gear. However, claim5
as granted defines that the conputer controlling nmeans
provi des neans for further adjusting one of the
rotation of the work gear and the rotation of the tool
as a function of the varying angular orientation of the
t heoretical generating gear axis so as to inpose
corrective nodifications upon said predetermned tined
relati onship between the tool and the work gear in the

course of said predetermned relative rolling notion
bet ween the tool and work gear. In the Board s view,
the two definitions are identical in substance and
therefore no extension of the protection conferred
results fromthe anmendnent nmade to claim 1. Indeed, if
the control of the axes of the machine is carried out
for inparting a predetermned relative rolling notion
as though the work gear were in nesh with a theoreti cal
generating gear rotating about a theoretical generating
gear axis of rotation, with the tool rotation being in
a predetermned tinmed relationship with the rotation of
the work gear, as defined in the preanble of granted
claim5, then there is no further adjustnment in
addition to the control of the axes of the machine for
inmparting the predetermned relative rolling notion,
but the adjustnent fornms part of such control, as
expl ai ned above (see point 3.1.2). Furthernore, the
skilled person reading the definition of granted
claim5 would i mMmedi ately realize that the adjustnent
of one of the rotation of the work gear and the
rotation of the tool cannot have the purpose of

i mposi ng corrective nodifications upon the
predetermned tined relationship between the tool and
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the work gear but rather to nmaintain said predeterm ned
timed rel ati onshi p, because said purpose is in
contradiction with the previous definition of claim5
that the tool rotation is in a predetermned tined
relationship with the rotation of the work gear, and
because if the predeterm ned tinmed relationship is not
mai nt ai ned no conti nuous i ndexi ng operation can be
performed. Again, in the clained nachine the relative
rolling notion between the tool and work gear is
intended to be identical to the one that woul d take

pl ace in a conventional machine having a cradle, and
since in the conventional machine a predeterm ned tined
relationship with the rotation of the work gear is

mai ntai ned during said relative rolling notion (see eg
page 3, lines 7 to 14, of the patent in suit), the
skilled person would conclude that claim5 as granted
can only be interpreted to define that said
predetermned tined relationship is maintained in the
course of said predetermned relative rolling notion
bet ween the tool and work gear. Furthernore, this is
the only possible interpretation of the claimin the
[ight of the disclosure in the description of the
patent in suit (see the |ast paragraph of page 13),

that the ratio of relative rotation between the too

and the work gear for continuous indexing operations is
a constant (Rc), since it nmakes no sense to inpose
corrective nodifications upon a constant.

Therefore, on the basis of the skilled person's
interpretation of granted claim5, claim1l does not
extend the protection conferred by the patent.

Claim 3 is based upon granted claim8 to which
amendnents corresponding to those nade to claim1 are
i ntroduced. Therefore, for the reasons given above,
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al so claim 3 does not extend the protection conferred
by the patent.

It follows that the requirenents of Article 123(3) EPC
are met.

Article 100(b) EPC

Wth letter dated 24 May 2002, after expiry of the tinme
limt for filing the grounds of appeal, the appellants
rai sed the objection that the ground of opposition
under Article 100(b) EPC was not considered by the
Qpposition Division in its decision and requested
remttal of the case to the departnent of first
instance to carry out further examnation in this
respect .

Considering this issue raised by the appellants, it is
observed that the ground of opposition under

Article 100(b) EPC was, allegedly, only inmplicitly
raised in the notice of opposition of opponent II
Morever, it is clear fromthe file that opponent Il did
not take up this alleged introduction of the ground of
opposition under Article 100(b) EPC and in particul ar
did not submt further argunents in that respect in
witing before the Opposition Division or relied on it
at the oral proceedings before the Qpposition Division.
Appel lant | was silent about this issue until its
letter dated 24 May 2002.

Consi deri ng now whether the Article 100(b) EPC

obj ection shoul d neverthel ess be considered in appeal
proceedi ngs, the following is noted. The statenment in
the notice of appeal identifying the decision which is
i mpugned and the extent to which anendnent or
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cancel |l ation of the decision is requested (Article 108
EPC) defines the I egal framework of the appeal
proceedi ngs (see paragraphs 7 to 12 of decision G 9/92,
Q) EPO 1994). The witten statenment setting out the
grounds of appeal defines the |egal and factual reasons
why t he deci sion under appeal should be set aside and
t he appeal allowed (see eg decision T 501/92 QJ EPO
1996). In the statenment setting out the grounds of
appeal no argunents based upon Article 100(b) were
submtted nor was it mentioned that the Qpposition

Di vision should have dealt with this ground of
opposition in the decision. Therefore, the above-

menti oned questions in connection with Article 100(b)
rai sed by the appellants for the first time in the
letter dated 24 May 2002 do not fall within the |egal
and factual reasons why the decision under appeal
shoul d be set aside. As stated in G 9/92 (supra, see
point 9) the subject-matter of the appeal proceedings
is always the appeal itself, and the appeal nmay not be
regarded sinply as a nmeans of recomrencing the

pr oceedi ngs.

By failing to make any subm ssions in respect of
Article 100(b) EPC being left out of consideration by
the Opposition Division in the grounds of appeal, the
appel l ants put thenselves in the situation in which,
from an objective point of view, objections based upon
Article 100(b) EPC could no | onger be expect ed.
Therefore, since it was not filed with the statenent
setting out the grounds of appeal, the objection of the
appel l ants that the ground of opposition under

Article 100(b) EPC was not considered by the Qpposition
Division in its decision nust be regarded in the
Board's judgnent as a ground of appeal which was not
filed in due tinme and which should therefore be
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di sregarded pursuant to Article 114(2) EPC

I n accordance with the decision G 10/91 of the Enlarged
Board of Appeal a fresh ground of opposition may be
consi dered in appeal proceedings only wth the approval
of the patentee. Since the respondent did not approve
the introduction of a new ground of opposition, also
this possibility of introducing the ground of

opposi tion under Article 100(b) fails.

Consequently, remttal of the case to the departnent of
first instance to carry out further examnation in this
respect is refused.

Article 83 EPC

Al t hough an obj ecti on based under Article 100(b) EPC
does not formpart of the |legal and factual reasons of
t he appeal, in accordance with Article 102(3) EPC the
amendnments nust still be scrutinised for conpliance
with the requirenents of Article 83 EPC.

In the Board” s view, having regard to the disclosure of
the patent from page 10 to page 17, the patent includes
sufficient details to enable a skilled person to
reproduce the invention as clained.

The appellants submtted that, in order to carry out
the adjustnents of the axes so as to maintain a
predetermned relative rolling notion and a
predetermned tined rel ationship between the tool and
the work gear, it was necessary to neasure the position
of the axes and also to determ ne the position of the

t heoretical generating gear axis. However, the patent
specifically discloses the use of encoders (see
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page 11, lines 49 to 54) for neasuring the position of
t he axes. Anyway, neans for neasuring the position of
the axes of a machine tool are part of the basic common
general know edge of the skilled person. Furthernore,
contrary to the opinion of the appellants, there is no
necessity of determining the position of the

t heoretical generating gear axis in order to carry out
t he invention. Indeed, in the machine of the patent in
suit, the theoretical generating gear axis is a virtual
axi s, which does not correspond to any of the axes of
the machine, in contrast to the conventional machine
having a cradle where the axis of rotation of the
cradl e corresponds to the theoretical generating gear
axis. The theoretical generating gear axis plays a role
in determning the mat hematical relations necessary for
establishing the exact positions of the axes of the
machi ne according to the patent in suit such that the
rel ative positions of the tool and work gear axes
represent the sane relative positions of these axes on
t he conventional machine (see in particul ar page 17,
lines 30 to 52 of the patent in suit). Once these

mat hematical relations are established, the

i nst ant aneous positions of the axes of the machine can
be cal cul ated, and the machine controlled such that its
axes are brought in the cal cul ated positions (see

Fi gures 6a and 6b). The control of the axes is nade on
t he basis of a servo-position control |oop (page 11
lines 49 to 54 of the patent in suit) which only
requires determning the position of the axes of the
machi ne, not however the position of the theoretical
generating gear axis.

Article 84 EPC

In the Board' s judgnent, the correct approach in
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assessing the clarity of the clains consists in
considering the claimas it would be read by a skilled
person, ruling out interpretations which are illogical
or which do not make technical sense, trying to arrive
at an interpretation of the claimwhich is technically
sensi bl e and takes into account the whol e disclosure of
the patent (see T 190/99). On the basis of this
approach, the Board is satisfied that the clains are
sufficiently clear and that the requirenents of

Article 84 EPC are net.

The appel l ants argued that the definition according to
which the rotation of the work gear was adjusted to

mai ntain the predetermned relative rolling notion was
in contradiction with the previous definition in
claim 1l according to which the conmputer controlling
means sinmultaneously controll ed the axes of the machine
for inmparting said predetermned relative rolling
notion, and that if the predetermned relative rolling
notion was directly obtained by the sinultaneous
control of the six axes, then an adjustnment of the
rotation of the work gear would have as a result that
the predetermned relative rolling notion was no | onger
mai nt ai ned.

The Board cannot follow this view, which limts the
technical interpretation to a rather formalistic
approach in reading the clainms. In fact, as expl ai ned
above (see point 3.1.1), the adjustnent of the rotation
of the work gear to maintain the predeterm ned relative
rolling notion forns part of, and therefore is not in
contradiction with, the sinultaneous control of the
axes of the machine for inparting said predeterm ned
relative rolling nmotion. In other words, the
predetermned relative rolling notion is based on a
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si mul t aneous control of the six axes which includes the
adj ustnent of the rotation of the work gear, the neans
for adjusting being part of the neans for providing the
predetermned relative rolling notion.

Furthernore, the appellants argued that the definition
that one of the rotation of the work gear and the
rotation of the tool were adjusted to maintain the
predetermned tined relationship was in contradiction
with the previous definition in claim1 that the
conputer controlling neans simnultaneously controlled

t he axes of the machine for inparting the predeterm ned
relative rolling notion, because an adjustnent of the
rotation of the work gear or the rotation of the tool
would result in arolling notion different fromthe
predet erm ned one i nposed by the conmputer controlling
neans.

As expl ai ned above (see point 3.1.1), also the

adj ustnent of one of the rotation of the work gear and
the rotation of the tool in order to maintain the
predetermned tined relationship fornms part of, and
therefore is not in contradiction with, the

si mul t aneous control of the six axes for inparting the
predetermned relative rolling notion.

The appellants further submtted that the adjustnent
for maintaining the predeterm ned tinmed relationship
was in contradiction with the feature of claim1 that
the predetermned tinmed rel ationship was a setup
paranmeter: if said predetermined tinmed relationship was
a setup paraneter, then no adjustnent was necessary to
maintain it.

However, the Board cannot see any contradictions. A
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setup paraneter is an input paraneter which is assigned
before the machine is operated. By defining that the
predetermned tined relationship is a setup paraneter
and that an adjustnent is nmade for maintaining the
predetermned tined relationship, the claimnmakes it
clear that the machine is controlled in a manner that
the predetermned tined relationship which is

mai nt ai ned during operation corresponds as cl ose as
possible to the paraneter which is set before the
machine is operated. In fact, it is clear that a nere
continuous control of the axis of the machine is
required, either analog or in small increnmental steps,
whi ch includes the above-nentioned adjustnments to

achi eve machining of a gear as close as possible in
accordance with the setup paramater

Finally, the appellants objected to the redundancy of
features in the independent clains. Although the Board
accepts that there is indeed a certain redundancy of
features in clainms 1 and 3 (sonme features correspondi ng
to other features in the sane claim as expl ai ned
above), it takes the view that, since the redundancy
does not lead to any inconsistencies or contradictions,
it does not cast doubt on the matter for which
protection is sought.

Since the clainms are sufficiently clear, there is no
need to remt the case to the first instance for a
conplete redrafting thereof. Although the Board accepts
that the wording of the clains mght be inproved by a
conplete redrafting, there is no basis in the EPC to
require that the wording of clains which are already
sufficiently clear for the purposes of Article 84 EPC
be further inproved.
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The request of remttal for further search and/or
exam nati on

The appellants submtted that claim1l was directed to
subj ect-matter which was neither searched nor exam ned
because the conbination of the first adjustnment (of the
rotation of the work gear so as to nmaintain the
predeterm ned relative rolling notion) and the second
adj ustnment (of the rotation of the work gear or of the
rotation of the tool so as to maintain a predeterm ned
timed rel ati onship between the tool and the work gear)
was neither present in the clains of the application as
filed, nor in the clainms of the patent as granted.

However, the Board draws attention to the fact that the
second adjustnent is clearly present in claimb5 as
granted. The first adjustnent is also present, since
granted claim5 defines that the computer controlling
means substantially sinultaneously controls the axes of
t he machi ne such as to obtain a predeterm ned relative
rolling notion which is as though said work gear were
in mesh wwth a theoretical generating gear rotating
about a theoretical generating axis of rotation, and
this definition, as explained above (see point 3.1.1),
corresponds to the definition of claim1 that the
conputer controlling neans further conprises neans for
perform ng said first adjustnent.

Therefore, there is no basis for remttal either for
reasons of further search or examnation to be carried
out by the Qpposition Division.

Rul e 57a EPC

After deletion of clains 1 to 4 and 7 fromthe set of
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cl ai ms underlying the appeal ed deci sion, whereby the
subject-matter of clainms 1 to 3 corresponds essentially
to the subject-matter of clains 5, 6 and 8 of the
patent as granted and as nmai ntai ned by the Opposition
Division, the Board is satisfied that the remaining
amendnents, with regard to the granted version
conprised by the now operative clains are al

occasi oned by the grounds of opposition.

The appel lants submtted that the nention in claim1 of
the predetermned tined relationship with the rotation
of the work gear being a setup paraneter of the too
rotation, did not introduce any clear restriction with
respect to claim5 as granted. However, claim5 as
granted states "said tool rotation being in a
predetermned tined relationship with the rotation of
said work gear". Although this definition inplies that
the predetermned tined relationship is satisfied
during operation of the machine, it does not
necessarily inply that the predeterm ned tinmed
relationship is a setup paraneter, ie an input

par anmet er whi ch nust be assigned and set before the
machi ne is operated. Therefore, the objected anmendnment
actually introduces a restriction of the scope of the
claim

The requirenments of Rule 27(1)(b) EPC

On page 5, line 29 ff., of the description of the
patent in suit there is acknow edged a background art
consi sting of machines in which there is no cradle as
in the conventional nachines, it being replaced by
controll ed axes. This part of the description is
amended to cite docunent R4 as a document reflecting
such background art and to state that in R4, as
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explicitly disclosed eg on pages 2 and 3 thereof, "no
nore than five coordinates need to be controlled in a
situation where the tool is not tilted". Thus, the
requi renents of Rule 27(1)(b) EPC are net.

The appellants submtted that the prior art was not

di scussed in a sufficiently preci se manner. However,

si nce the above-nenti oned passage referring to the
prior art as disclosed by R4 corresponds exactly to the
di scl osure of R4 on page 3, lines 14 to 16 ("the
position and novenent of the instrunment axis relative
to the billet can be determ ned conpletely with no nore
than 5 coordinates”), it must be concluded that it is
sufficiently precise for the purposes of Rule 27(1)(b)
EPC.

Docunents filed during appeal proceedi ngs

During appeal proceedi ngs docunents R8 and R20 to R22

were filed by the respondent and docunents Bl14, B20 to
B22 were filed by the appellants. The question arises

whet her these docunents should be introduced into the

appeal proceedings.

The appellants did not object to docunments R8 and R20
to R22 being introduced into the proceedi ngs. Neither
di d the respondent have any objection in respect of

B22, it being the German transl ation of docunent R4
which is already on file. In the Board' s view, B22
actually does not constitute late filed evidence
insofar the translation of R4 in the German | anguage is
correct.

In respect of Bl4, although the Board agrees with the
respondent’'s opinion that this docunent is not nore
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rel evant than the prior art already on file, it takes
the view that B14 mght play a role in assessing the
di sclosure of R4, since it represents a precedent
docunent fromthe same author of R4 and thus m ght
prove hel pful in understanding the concepts underlying
the disclosure of R4. Simlarly, although B20 and B21
do not represent prior art docunents and are letters
filed in the course of separate infringenment

proceedi ngs, the Board takes the view that they m ght
prove hel pful in assessing the breadth of the features
referred to in the clains and thus, in assessing
novelty and/or inventive step of the clainmed subject-
matter.

In view of the particular conplexity of the technica
issues raised in the present case, and of the fact that
the introduction of the late-filed docunents m ght
provi de el enents for reducing such conplexity (see

T 633/97) and for arriving at a clear and conpl ete
picture of the situation, the Board considers it
appropriate to consider all the above-nentioned | ate-
filed docunents pursuant to Article 114(1) EPC.

Novel ty

Novel ty of the subject-matter in accordance wth
claims 1 and 3 follows fromthe fact that none of the
cited docunents discloses a machine and a net hod for
generating longitudinally curved tooth spaces in bevel
and hypoi d gears wherein conputer controlling neans
adjusts the rotation of the work gear as a function of
t he varying angul ar orientation of the theoretical
generating gear axis so as to maintain a predeterm ned
relative rolling notion between the tool and the work
gear, and al so adjusts one of the rotation of the work
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gear and the rotation of the tool as a function of said
varying angul ar orientation of said theoretical
generating gear axis so as to maintain a predeterm ned
timed rel ationship between the tool and the work gear
in the course of said predeterm ned relative rolling
noti on between the tool and work gear.

Novelty was in fact not disputed.

| nventive step

The techni cal problemunderlying the patent in suit
consists in providing a bevel and hypoid gear
generating machine which is readily adaptable to
conputer controls for autonmatically setting up and
operating the nmachine and which is arranged for
controlling the relative positions of the tool axis and
wor k gear axi s using a mnimum nunber of novabl e
machi ne axes (see page 5, lines 46 to 52 of the patent
in suit).

Docunent R4 was already filed by the respondent
(applicant) during exam nation proceedings. It is the
English translation of the original Russian docunent
filed as R20. In the following R20 will be consi dered
with the help of the English translation R4. Therefore
when R4 is referred to, this in fact constitutes a
reference to the prior art disclosed in RRO. R4
represents the closest prior art because it discloses a
machi ne which ains at the sanme objective (see R4,

page 2, first paragraph, and page 8) as and has the
nost technical features in common with the clai ned

i nvention.

R4 discl oses (see Figure 1) a machine for generating
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| ongitudinally curved tooth spaces in bevel and hypoid
gears using a tool having stock renoving surfaces,

havi ng: a machi ne base; a tool support nmounted on said
base; nmeans for rotating said tool in said tool support
about a tool axis; a work support nounted on said base,
means for rotating a work gear in said work support
about a work axis; nmeans for inparting relative
transl ati onal novenent between said tool support and
said work support along three orthogonal axes (the Z
axis is shown in Figure 1; with respect to the X and Y
axis R4 discloses that the rotations e, and Q, can be
replaced with vertical and horizontal novenments, see
page 7, lines 9 to 15); and neans for inparting

rel ati ve angul ar novenent between said tool support and
said work support about a pivot axis, said nmachine
conprising controlling nmeans for controlling said
rotation of the work gear, said relative transl ationa
novenents between the tool and work support and said
angul ar novenent between the tool and work axes during
said generating for inparting a predeterm ned relative
rolling notion between said tool and said work gear
(page 3, lines 6 to 9 fromthe bottom.

The predetermned relative rolling notion according to
R4 is as though said work gear were in nmesh with a

t heoretical generating gear rotating about a

t heoretical generating gear axis of rotation and having
tooth surfaces represented by the stock renoving
surfaces of said tool. In fact, it follows fromthe

par agr aphs bridging pages 2 and 3, 4 and 5, 8 and 9,
that the relative rolling notion carried out on the
machine of Figure 2 is intended to be the sane as if it
were carried out on a conventional machine with a
cradle. Since the machi ne axes x,, Yy, 2z, are stationary
with respect to the machine of R4, the theoretical
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generating gear axis will vary in angular orientation
with respect to the machine base, ie wth respect to
the system of coordinates x,y,z,. Since in the machi ne of
R4 the sane tool novenent relative to the billet as on
t he conventional machine tool (ie with a cradle
carrying the tool, designated as "original machine" on
page 4, last line, of R4) is intended, the controlling
means al so provides for adjusting said rotation of the
wor k gear as a function of said varying angul ar
orientation of said theoretical generating gear axis so
as to maintain said predetermned relative rolling

noti on between the tool and work gear.

The disclosure of R4 is essentially based on the sane
concept of the patent in suit; ie to nove the axes of

t he machi ne such that the work gear and tool are in the
sanme spatial positions as they would be in the
conventional machine (basic generator with a cradle),
in the sane generating position. In order to arrive at
t he mat hemati cal equi val ence of novenents, R4 teaches
to carry out a transformation of vector coordinates. A
corresponding transformation is disclosed in the patent
in suit (see page 14, line 45 to page 17, line 20). In
detail, R4 first states that in a conventional machine
the angle of rotation of the cradle q is function of
the angle ny, of rotation of the work gear and that the
di spl acenent B of the sliding base carrying the work
gear is a function of g, these functions being known
(see page 4). The expressions of the tool axis vector g
and of the radius vector r of point Q (see annexed
sketch) in the reference systemx;y;z; (which rotates
with the work gear axis) are then cal cul ated. They are
functions of n, and q (page 4, equations 2 and 3). Then
a transformation fromthe reference systemx;y;z; to the
stationary reference systemof the machine x,y,z, i s
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carried out, whereby the displacenments of the five axis
of the machine as function of the paraneter ng are
obt ai ned (page 5, second paragraph - page 6, | ast

par agr aph). Al though the penulti mate paragraph of

page 6 refers to the displacenents e, and Q, (see
Figure 1), it is clear that in case the tool noves
along y and z axes, then it is sinply necessary to
refer to the conmponents y,and z, of vector r, (page 6,
par agr aph above equation (8)).

The respondent submtted that in the original Russian
docunent R20, of which R4 was a translation, equation
(3) was incorrect due to an errant termL;, and that
this error was not correctable on the basis of

know edge at the tine.

In the Board's view, the person skilled in the art in
the technical field of bevel and hypoid gear
manuf act uri ng nust be presuned to have sufficient

know edge of the basic mathematics which is required to
descri be a gear generating process in terns of
equations and vectorial relationships. This skilled
person nust al so be presuned to have access to the

mat hemat i cal fornul ae describing a conventional gear
generating process of the kind as shown in RS.

Consi dering that the basic idea behind the
transformation is to "make it possible to obtain the
same tool novement relative to the billet on the S5UK
(the five axis nmachine) as on the original machine (the
cradl e machi ne) and consequently to nmachine the sane
tooth surface" (see R4, last three lines on page 8),
this skilled person would have no difficulties in
recognizing that the termlL; in equation (3) of R20 is
erroneous. This error is imediately apparent from
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equation (3) in conmbination with the text of R4 (and
R20) follow ng equation (3), according to which L/(4&) is
the operator of the turning of the coordinate system
around the k-th axis by the angle &, since equation (3)
refers to operator L,, L, Lz and an operator of turning
about a further i-th axis would not nake sense.

Furthernore, in view of the intended objective the
skill ed person having know edge of the mathematics
involved in the mat hemati cal description of the gear
generating process would have no difficulties in
establishing what the correction should be. |ndeed,
equation (3) gives the expression for the vector g
(giving the position of the axis of the tool relative
to the billet as disclosed on page 4 of R4) in the Xy;z
systemwhich is stationary relative to the billet. Even
considering that equation (3) is erroneous and R4 does
not describe in what consist the operators L,(4&) in
detail, the person skilled in the art woul d have no
difficulties in newly drafting equation (3) and in
witing explicitly all the terns contained therein,
because a vectorial transformation from one system of
coordi nates to anot her which noves relative thereto,
nmerely requires the application of the basic

mat hemati cs of which he has sufficient know edge.

The respondent further submtted that R4 required
substantial anplification and explanations in order to
be understood. In the Board's opinion, R4 is not only
sufficiently clear and conplete to all ow understanding
of the principles involved when devel oping the idea of
descri bi ng novenents of cradle machines to apply to the
five axis machine of R4, but al so contains sufficient
practical detail as regards the resulting

i nt erdependance of the controlled coordinates during
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machi ning (see Figure 3) to give the skilled person
sufficient information as to how the nunerical control
of the machine could be designed in practice. Insofar
it is to be noted that al so the independent clains
under consideration do not specify the control in
detail and cannot be considered to be limted to the
specific control disclosed in the description of the
patent in suit.

Finally, the respondent submtted that there was no
mention in R4 of the varying angul ar orientation or
"wobbl e" of the generating gear axis. However, it is
clear for the skilled person acquainted with the

mat hemat i cal transformations at issue that if the
generating gear axis only rotates when seen in a
reference systemstationary relative to the theoretical
conventional generating nmachine (the original machine
in R4), the sanme axis varies in angular orientation
when seen in the stationary reference system x,y,z, (see
above point 6.2) of the five axis nmachine of R4.

The above nentioned technical problemis solved, in
accordance with the definition of claim1, by the
provi sion of the follow ng features:

- conputer controlling neans for substantially
si mul taneously controlling said rotation of the
work gear, said relative translational novenents
bet ween the tool and work support, and said
angul ar novenent between the tool and work axes
(T,W for inparting a predeterm ned relative
rolling notion between said tool and said work
gear,

- said computer controlling nmeans further
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controlling the rotation of said tool about said
tool axis substantially sinmultaneously with the

rotation of said work gear about said work gear

axi s,

- a setup paraneter of said tool rotation being a
predetermned tined relationship with the rotation
of said work gear;

- said conmputer controlling nmeans further conprising
means for adjusting said rotation of said work
gear as a function of said varying angul ar
orientation of said theoretical generating gear
axis so as to maintain said predetermined rel ative
rolling notion between the tool and the work gear,

- and said conputer controlling means providing
means for adjusting one of said rotation of the
wor k gear and said rotation of the tool as a
function of said varying angul ar orientation of
said theoretical generating gear axis so as to
mai ntain said predetermned tined relationship
bet ween the tool and the work gear in the course
of said predetermned relative rolling notion
bet ween the tool and work gear.

The appellants submtted that the skilled person would
interpret the nunerical programcontrol device in R4 as
a reference to a conputer controlling device. However,
t he expressions "nunerical programcontrol”, "nunerical
control™ do not necessarily inply the presence of a
conputer at the publication date of R20; they only
inply that the prograns are stored as nuneri cal
information (eg in a punched tape) and that neans are
provi ded for transform ng the nunbers into activating
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signals for operating the devices of the machine. This
is confirnmed by the fact that Bl4, which refers to
nunerically controlled (NC) machines (see eg page 2,

| ast paragraph), was published in 1969 and hence before
the introduction of conputer nunerical controls (CNC)
in machi ne tools. Neither docunents nor convincing
argunents have been provided by the appellants why the
di scl osure of R20 dating from 1985 shoul d be consi dered
torelate to a conputer controlled machine.

It was not disputed that the disclosure of docunent R4
islimted to the provision of five axes which are
controlled during the rolling motion. A sixth
controll ed axis, necessary for continuous indexing, iIs
not described. R4 further indicates that a shortcom ng
of the machine is the |arge nunber of novenents (see
page 9, second paragraph), and it is suggested to use
an internediate solution in which only 4 axes are
controlled during the rolling notion (see page 9, |ast
paragraph). In this internediate solution 4

si mul t aneously control |l ed novenents and 3 adj ust nent

di spl acenents are necessary; however the l|atter

adj ust mrents cannot be seen as a control of three axes
in addition to the control of said four axes during the
rolling notion, but only as adjustnments carried out
when setting up the machine. As a consequence, the
skill ed person readi ng docunent R4 would be inclined to
conclude that the introduction of a further controlled
axis, such as the further axis necessary for continuous
i ndexi ng operations, would result in serious control
conplications of the machine. Therefore, the skilled
person would be | ed away fromthe provision of a
further controlled axis in the machi ne of R4.

Furthernore, in assessing inventive step it nust al so
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be assessed whether the skilled person would have taken
the prior art of R4 as a realistic basis for further
devel opment. Considering that in the quite conpl ex
technical field of bevel and hypoid gears manufacture a
great quantity of experinmental data and know edge has
been accunul ated in respect of the conventional machine
having a cradle since the tinme of its introduction
about 100 years ago (see R6, page 51, |ast paragraph;

al t hough this docunent does not formpart of the prior
art under Article 54(2) EPC, it is considered valid

evi dence of the devel opnents in this field of

technol ogy), that this experience is significant for
the production of gears that neet the requirenents of
the industry and that this experience is not of

i mredi ate application to the nmachine of R4, the skilled
person, who is normally | ooking for practical rather

t han academ c solutions, would rather refrain from
further devel oping the machine of R4 in the direction
of making it even nore conplicated. Indeed, the skilled
person woul d consider that sufficient experience should
be acquired before being able to assess whet her any
hypot heti cal nodifications of the machine of R4 woul d
be feasible in practice, whereby for the machine of R4
there is no proof of any industrial application.

Docunment R5 relates to a nethod for generating

| ongitudinally curved tooth spaces in bevel and hypoid
gears using a tool having stock renoving surfaces. No
detail of the machine used is explicitly given.

However, it is clear fromthe description of the first
and second enbodi nents (pages 2 and 3; see Figure 2 for
t he second enbodi nent) that the tool axis OG-0

- rotates about an axis O-Q, and at the sanme tine
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- transl ates, whilst remaining parallel to rotation
axis G-Q, such that the conposite novenent of the
tool axis Q-0Q, corresponds to a rotation about
t heoretical generating gear axis of rotation O-O0O.
It is clear that to provide a rotation of the
inclined tool axis O-0Q, about the theoretical
generating gear axis of rotation O-O, it is also
necessary to adjust the angle of the tool axis G-
O, after it has been rotated about axis Q-Q and
then translated. This is done according to R5 by
an adjustnment of the angle & between work gear
axis O-0 and rotation axis O-Q.

As a consequence, what is described in R5 is essentially
a nmethod for generating longitudinally curved tooth
spaces which is equivalent to the conventional nethod
(as shown in R8, Figures 20-2 and 20-4) using a cutter
which is carried by a cradle (see also page 2, line 3
of R5). The difference consists essentially in that in
t he nethod according to R5, the novenent inposed by the
cradle to the tool axis is obtained by rotating and
translating the tool axis and by adjusting the angle
bet ween work gear axis and rotation axis and by
translating the work gear axis in the direction of the
tool axis (see page 3, fromline 15).

Thus, in this prior art the theoretical generating gear
axis does not vary in angular orientation with respect
to the machi ne base in the course of the predeterm ned
relative rolling notion between said tool and work
gear .

R5 discloses (page 3, last three lines) that in case of
conti nuous i ndexing the angular position of the tool
about its axis nust be matched with the other novenents
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of the machines. However, since R5 discloses
essentially a nmethod for generating |ongitudinally
curved tooth spaces which is equivalent to the
conventional nethod which uses a cradle, wherein the

t heoretical generating gear axis does not vary in
angul ar orientation with respect to the machi ne base,
it cannot suggest to adjust, in the nmachine of R4, one
of the rotation of the work gear and the rotation of
the tool as a function of said varying angul ar
orientation of said theoretical generating gear axis so
as to maintain a predetermned tinmed rel ationship

bet ween the tool and the work gear, in accordance with
the definition of claiml of the patent in suit.

For the above reasons, and in the absence of any
indications in the remaining available prior art to
nodi fy the machi ne of the closest prior art to provide,
in particular, conputer controlling neans for adjusting
one of the rotation of the work gear and the rotation
of the tool as a function of the varying angul ar
orientation of the theoretical generating gear axis so
as to maintain a predetermned tinmed rel ationship

bet ween the tool and the work gear, the subject-matter
of claiml1l is found to involve an inventive step.

Since claim3, which relates to a nethod of form ng

| ongitudinally curved tooth spaces in bevel and hypoid
gears by a continuous process, defines the nethod steps
corresponding to the operation of a machine having al
the features of claiml1, its subject-matter also

i nvol ves an inventive step.

Therefore, independent clains 1 and 3, together with
dependent claim2, filed during oral proceedings of
5 Novenber 2002, the description as upheld by the
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Qpposition Division with the replacenent pages filed
during the oral proceedings of 5 Novenber 2002, and the
drawi ngs as upheld by the Opposition Division, forma
sui tabl e basis for maintenance of the patent in anmended
form

For these reasons it is decided that:

1. The deci sion under appeal is set aside.
2. The requests of the appellants for remttal to the
first instance for further prosecution of the
opposi tion proceedi ngs are rejected.
3. The case is remtted to the first instance with the
order to maintain the patent on the basis of the
fol |l owi ng docunents:
cl ai nms: 1 to 3 filed during the oral
pr oceedi ngs;

descri ption: pages 2, 5 and 6 filed during the oral
pr oceedi ngs;
pages 3, 4 and 7 to 18 as nmi ntai ned by
t he Opposition Division;

dr awi ngs: Figures 1 to 18 as nmintained by the
Qpposi tion Division.

The Regi strar: The Chai r man:

0026.D
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