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Summary of Facts and Subm ssi ons

2045.D

Thi s appeal is against the decision of the exam ning
division to refuse the application on the ground that
the subject-matter of the independent claim1 |acked an
inventive step (Articles 52(1) and 56 EPC) having
regard to

D4: Werkzeugmaschi nen by Manfred Weck, VDI Verl ag,
Dissel dorf, Vol unme 3:"Automati sierungs und
St euerungst echni k", 2nd Edition, 1982, |SBN 3-18-
400484-8, pages 177 - 179,

D4a: The sanme book as D4, pages V- XV, 1 and 122.

D6: DE-A-3 151 173

Refused claim 1l reads as foll ows:

"A nunerical control apparatus for controlling a
machi ne (9) having a rotational axis (C), and first (X
and second (Z) orthogonal |inear axes for machining an
i nvolute curve on a workpi ece, the apparatus
conpri si ng:

readi ng neans (2) for reading a machi ning program
havi ng involute interpol ation instructions, which
includes a Gcode ((02.2, (03.2) for instructing
involute interpolation, a rotational direction of the
involute curve in the plane defined by the first axis
(X) and a third linear axis (Y) orthogonal to said two
| i near axes, the end point of the involute curve, a
center position of the base circle and the radi us of
the base circle for the involute curve;
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means (3,4) for decoding fromsaid interpolation
instructions the involute interpolation data of a two
di mensi onal involute curve and for obtaining fromsaid
interpolation data a sequence of points on the two-

di mensi onal involute curve by incrementing a rotational
angle (E) of the involute curve, and

pul se distribution nmeans (5) for distributing
correspondi ng out put pulses for the first linear axis
(X) and the third linear axis (Y);

coordi nate converting nmeans for converting said output
pul ses for the first linear axis (X) and the third
linear axis (Y) in the orthogonal coordinate system
(X,Y) to second output pulses (r,c) in the polar
coordi nate system and

servo control circuits (7) for controlling servo notors
(8) for driving the nmachine (9) fromsaid second out put
pul ses.

In the notice of appeal the appellants requested to set
asi de the decision and that the application be granted
on the basis of claim1l refused by the exam ning
division. Auxiliarily they requested oral proceedings.

After the summons to oral proceedi ngs by the Board,
t hese proceedings were held on 16 Decenber 1999.

The representative of the appellants argued as foll ows:

The teaching of D4 (page 177) was not appropriate as a
starting point for the invention. That teaching only
concerned the theoretical interpolation of the involute
curve in the orthogonal coordinate system and did not
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gi ve any gui dance in respect of how the practi cal
machi ni ng shoul d be performed. The exam ning division
itself had agreed that several features in the single
claimof the present application were not found in D4
(see exam ning division's decision, page 6, point 1.2).

The invention, in fact, was devel oped fromthe problem
that before the priority date the general practice was
to interpolate an involute curve with a conputer (or an
NC progranmm ng device) separate froma conputerized
numeri cal control apparatus, convert the interpolated
data to linear data on tape, and machi ne a workpi ece
under nunerical control using the tape, thereby using
commands in the polar coordinate system The appellants
had, however, found that the cal cul ation of the

i nterpolation could be easily done with the aid of
commands i n an orthogonal coordi nate system Since
interpolation in a polar systemwas very conplicated
they had arrived at the invention, which provided that
the output pulses fromthe interpolation in the

ort hogonal system were converted into pulses in the
pol ar coordi nate system

Even if a skilled man had started fromthe teaching of
D4, he would not have thought of using the polar

coordi nate systemif designing an apparatus for
machi ni ng i nvol ute curves, since the two different
interpolation nethods in the different coordinate
systens had never been used together, instead they had
al ways been used totally independently of each other.
Since D4 disclosed a nmethod for interpolation in the
ort hogonal coordinate systema skilled man woul d never
be m nded or even imagine using it in conbination with
a polar coordinate system

2045.D Y A
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During the oral proceedings, the Board referred to
docunent DE-A-31 51 173 which had been nentioned
superficially before the exam ning division and which
in the decision of the exam ning division was
identified as docunent D6. However, the Board had not
referred to that docunent in the annex to the summons
for oral proceedings. At first sight, at least, this
docunent appeared to be very relevant to the Board,
because it appeared to disclose the core feature of
claiml, i.e. the conversion of data of a curve,
interpolated in the orthogonal system into data of a
pol ar coordi nate system whereafter the converted data
was input to a control unit.

The prelimnary view of the representative of the
appel l ants was that the transformation of the

ort hogonal coordinates into polar coordi nates accordi ng
to D6 was not perfornmed in a nunerical contro

apparatus, but was possibly perforned in a separate
conputer and transferred to a tape for further use.
However, since the appellants had never considered this
new docunent in the course of the appeal proceedings
the representati ve needed tine to get instructions from
t he appellants how to act further in this case.

After deliberation by the Board, the Chairman gave the
fol |l ow ng deci sion:

1. The proceedings are continued in witing.
2. The appell ants are given four nmonths fromthe date
of these oral proceedings to present their

comments on docunment D6 (DE-A-31 51 183).

The appellants did not file any comments on docunent D6
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in response to the Board's deci sion.

Reasons for the Decision

1

2045.D

The appeal is adm ssible.

The only issue to be dealt with is, whether the
subject-matter of claim11 involves an inventive step or
not .

The Board notes that the exam ning division considered
t hat document D4 did not explicitly disclose the
follow ng features of claim1:

(a) reading neans,

(b) involute interpolation instructions which include
a G code,

(c) neans for decoding,

(d) pulse distribution neans,

(e) coordinate conversion neans and

(f) servo control neans.

The Board agrees to this finding. However it also
agrees to the examning division's view that the
features, with the exception of feature (e) and the
part of feature (b) which requires that the

interpolation instructions include a G code, are
inmplicitly disclosed to a skilled person having regard
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to D4 who is famliar with machine tools. It is self-
evident to any skilled person that the involute

i nterpol ation described in D4 is ained to be perforned
with the aid of a machine tool having those features.
D4 and D4a are parts of the sane handbook dealing with
machi ne tools. Having regard to the teaching of D4a the
Board, |like the exam ning division, is therefore of the
opi nion that the use of G codes in the interpolation
application disclosed in D4 is obvious to a skilled
person, since in D4a it is made clear that G codes can
be used at interpol ation.

Thus it appears that a nunerical control apparatus
having all features of claim 1l except the feature (e)
whi ch concerns "coordi nate conversion neans” is (in
connection with D4a) inplicitly disclosed in D4 or at
| east derivable therefromin a straight-forward way.

The appellants stated in the oral proceedings that a
skilled person, starting out fromthe arrangenent of

D4, woul d not have thought of using the polar

coordi nate systemfor interpolation in order to convert
t he pul ses derived fromthe orthogonal coordinate
interpolation into output pulses in the polar

coordi nate system since the two different coordination
systens had never been used together in interpolation
nmet hods. D4 di sclosed a nmethod for interpolation in the
ort hogonal coordinate system and there did not appear
to be any reason for the skilled person to introduce
pol ar coordinates in this nethod.

The Board notes that the problemto be solved by the
present invention has been identified in the

i ntroductory part of the present application. This
probl em has al so been taken into account by the
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exam ning division in assessing inventive step inits
deci sion. The problemis derived fromthe situation or
starting point that concerns a known three-axi s nmachine
tool having a rotational Caxis, which involves a polar
coordi nate systemand is adapted to operate on the
basis of such a polar coordinate system According to
the prior art such NC machine tools had an insufficient
conmputing power and therefore required that the

i nterpol ati on points were cal cul ated beforehand and
regi stered e.g. on tape. According to the description
of the application, known involute interpolation on the
basi s of orthogonal coordinates could not be applied to
such a machi ne.

However, the appellants found that the cal cul ati on of
the interpolation could be easily done in the

ort hogonal system and thus arrived at the solution,

i.e. to make the interpolation in the orthogonal system
and to convert the resulting pulses into pul ses
corresponding to the polar coordi nate system Thus the

i nvention provides a nore effective numerical control
apparatus than the one of the prior art which required
precal cul ated interpolation points.

In the oral proceedi ngs, however, the Board referred to
docunent D6 which the exam ning division had hinted at
and which the Board considered to be a very rel evant
docunent having regard to the coordi nate conversion
feature of claiml. It may be concluded fromthe fact
that the appellants have refrained fromthe possibility
of filing comments on that docunent, that they conceded
that this docunent is very rel evant.

Docunent D6 appears to disclose a machine tool of the
sanme kind as the one referred to in the introductory
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part of the present application description, i.e. a
machi ne tool that works on the basis of polar

coordi nates. This is because the machine tool normally
wor ks on wor kpi eces having a rotational symretry.
However, according to D6, if the workpiece has parts
whi ch do not have a rotationally symretrical cross-
section, it is advantageous to interpolate in the

ort hogonal coordi nate system Therefore, according to
D6 the surface curves of the non-symetrical parts are
i nterpol ated on the bases of the orthogonal

coordi nates, but the coordinate signals are converted
into polar coordinates before they are fed to the
controller of the machine tool. Thus, it appears to the
Board that the teaching of D6 nmakes clear that in a
machi ne which normally works on the basis of the polar
coordi nate system it can neverthel ess be interpol ated
on the basis of the orthogonal coordinate system if
the signals fromthis interpolation are converted into
signals corresponding to a polar coordi nate system

The representative of the appellants suggested in the
oral proceedings before the Board that the conversion
according to D6 was probably not made in the nunerical
control apparatus of the machine tool itself, but was
made outside the apparatus whereat the data was e.g.
stored on a tape. However, nowhere in the text of D6
can the Board find that this is the case. Figure 3 of
D6 appears to show schematically the conmputerized
numeri cal control apparatus, wherein the conversion
nmeans appears to nmake up a part of the apparatus and
feeds data to the summi ng point of the controller to
whi ch al so data fromthe feed back | oop is supplied.

Even if the appellants should be right in that a
precal culation is made in D6, the Board, neverthel ess,
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is of the opinion that the skilled person gets the
advant ageous idea fromD6 to interpolate the non
symetrical involute curve in the orthogonal system It
is of course self-evident to a skilled person to nmake
the interpolation and the conversion in the nuneri cal
control apparatus itself if the processor concerned is
sufficiently powerful. Thus the Board is of the opinion
that the skilled person, starting fromthe problem
identified above, would arrive at the invention
according to claim1 having regard to the teaching of
D4 (and D4a), which docunent discloses nost of the
features of claim1l and in particular the feature that
the interpolation of the involute is made on the basis
of orthogonal coordinates, and the teaching of D6,

whi ch docunent discloses that the data of the

ort hogonal interpolation nust be converted to data
based on pol ar coordinates, since the controller of the
nuneri cal control apparatus of D6, |ike the controller
of the NC nmachine according to the applicant's starting
point, functions only in the polar coordinate system

3. The subject-matter of claim1l accordingly does not
i nvol ve an inventive step and claim1, therefore, does
not neet the requirenments of Articles 56 and 52(1) EPC.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

2045.D
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M Ki ehl P. K J. van den Berg
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