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Summary of Facts and Subm ssi ons

1958. D

The appellant is proprietor of the European patent
No. 0 257 004.

The patent was opposed by the respondent on the grounds
of Article 100(a) EPC (lack of an inventive step). The
opposition division revoked the patent in a decision

di spatched on 17 July 1995, because, having regard to

t he docunents

Dl1: US-A-3 705 447 (cited in the patent in suit)

D2: DE-A-2 845 211

D3: EP-A-0 152 729

D10: DE-C-2 518 395

D14: Hertel - Katal og 3500-3

the clained invention as granted | acked an inventive
st ep.

On 6 Septenber 1995, the appellant (patent proprietor)
filed an appeal and paid the fee for appeal. The
statenment of grounds was filed on 22 Novenber 1995.

Oral proceedi ngs took place before the Board on
23 March 1999, during which the appellant filed a new
request, Claim 1l of which reads as foll ows:

"A turning insert for parting and grooving conprising
pl ane-paral l el side surfaces (11,12) an upper and a
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| ower longitudinally extending surface (13, 14) a
cutting portion (18), a front end surface (16) in the
front end of the insert, a rear end surface (15) in the
rear end of the insert, said side surfaces connecting
to said longitudinally extending surfaces and said end
surfaces, said cutting portion (18) carrying a cutting
edge (19) defined by the intersection of a rake face
end and a cl earance face (21) of the insert, the
cutting edge (19) being arched and having a di aneter
(D) which exceeds the perpendicul ar distance (t)

bet ween the side surfaces (11, 12), wherein a stop
nmeans (17) is arranged between the cutting portion (18)
and the upper |ongitudinally extending surface (14),
said stop neans projecting relative to a plane (P)
defined by the cutting edge (19), that the cutting edge
(19) has identical curvature along its entire |ength,
the ends of said cutting edge connecting to |ines of

I ntersection between the side surfaces (11,12) and the
rake face in front of said stop nmeans (17), and in that
the rake face is provided with a chip form ng device
(20) arranged radially inside the cutting edge which
device has a mainly circul ar shape, wherein the

di aneter (D) of the cutting edge (19) is 1 to 75%

| arger than the distance (t) between the side surfaces
(11,12), preferably 10 to 40% | arger and in that the
cutting edge (19) describes a curve defined by an angle
of at |east 200 degrees, preferably of at |east 220°."

The appel |l ant requested that the decision under appea
be set aside and that the patent be nmintained on the
basis of Cains 1 to 7 submtted at the ora
proceedi ngs of 23 March 1999 and the description and
drawi ngs as grant ed.
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The respondent requested that the appeal be dism ssed.

The appellant, in its witten subm ssion and at the
oral proceedings, presented the follow ng argunents:

The anendnent nade to Caiml1l net the requirenents of
Article 123(2) and (3) as well as Article 84 EPC

As disclosed in docunent D10, the circular insert
according to Figures 1 and 2 had a di aneter which was
identical to the distance (t) (thickness of the
cassette or holder carrying the insert). For this
reason, there was no possibility to use any cutting
edge during outward novenent of the insert. Snal
pockets provided on the sides of the insert were not
suited for deeper grooving operations since the |ower
parts of the cassette would have contacted the surface
of the groove cut by further feeding the insert. Deeper
groovi ng woul d then only be obtained by changing the
circular insert for the second insert according to
Figures 3 and 4 which wi dened the groove attai ned by
the circular insert according to Figures 1 and 2. Since
two inserts were needed for parting a work piece, there
was not disclosure in docunent D10 of a (single)
turning insert for parting and grooving according to
Caim1l. Consequently, docunent D10 did not disclose
the type of insert referred to in the patent in suit.

Docunent D1 disclosed a single insert with the sane
result as D10. To this purpose the round cutting edge
according to docunent Dl extended over an angle of 200
degrees, had a dianeter larger than the distance t of
the side surfaces of the body portion of the insert.
These features provided for a clearance between the
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wal | of the groove and the side surfaces of the insert
duri ng deeper grooving or parting and enable the rear
portion of the cutting edge to groove radially
outwardly. However, the straight segnent of the cutting
edge resulted in a tendency to vibrations and, due to
the geonetrical shape at the junction with the arcuate
segnent, in a weakening of the turning insert. This
docunent di scl osed the features which were in the
preanble of Claim1l of the patent as granted and
therefore, represented the closest prior art.

Docunent D3 was not pertinent as far as inventive step
was considered, since it related to the probl em of
clanmping a cutting tool to a holder body - including
the use of a stop neans. Consequently its object was
different of that of the patent in suit and it did not
di scl ose the structure of the cutting insert or cutting
edges.

Since the turning insert according to Caim1l of the
patent in suit had a cutting edge which was circular,
had curvature which was identical along its entire

| engt h extendi ng over an angle of at |east 200 degrees,
and conprised the stop neans and a chip form ng device
the subject-matter of Caim1l involved an inventive
step in view of the above prior art.

The respondent (opponent) argued as fol |l ows:

Caim1l was not allowable on the ground of |ack of
clarity arising froma di screpancy between the m ni nal
val ue of the dianeter (D) of the cutting edge and the
m ni mal value of the cutting edge (200 degrees),
because, having a dianeter of 1% | arger than the
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di stance (t) between the side surfaces (thickness of
the insert), it was nmathematically not possible to have
a curve with an angle of at |east 200 degrees.

As regards inventive step, docunent D10 was the nost
rel evant docunent, since it described a circular
cutting edge for grooving extending fromthe two
pockets or side surfaces 2. The cutting edge had an

I dentical curvature along its entire |length. The

requi renent of novelty was net by the provision of the
stop neans and the chip form ng device at |east. The
cutting edge always protruded fromthe two paralle
side surfaces 2 so that the insert was able to work the
wal | s of the groove by reverse feed. It was within the
general know edge of the skilled person to determ ne
the di nension of the cutting edge.

The problemto be solved was therefore to provide such
an insert with a good chip control independently of the
feed direction. The solution w thout departing fromthe
usual know edge of the skilled person consisted nerely
in the provision of a chip form ng device which was
wel | known from docunent D14, page 7 (under the
reference RCMMI 63) and in the turning tool having a
circular cutting edge which corresponded to that of
docunent D10.

The skilled person would al so have arrived at the
turning insert according to Caim1l by the teaching of
docunents D1 (if taken as the nearest prior art) and
D14 (leaving a circular cutting edge).
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Reasons for the Deci sion

1

1958. D

The appeal is adm ssible

Amendnent s

The subject-matter of Caiml is based on the

conbi nation of the features of Clains 1 and 4 of the
patent as granted. The subject-matter of Caim4 is
that of Caim4 of the application as filed. Moreover,
the scope of Caiml as granted is now restricted by
the introduction of the added features. Consequently,
the anendnents neet the requirenents of Articles 123(2)
and (3) EPC

These added features relate firstly to the dianeter of
the cutting edge being 1 to 75% | arger than the

di stance (t) between the side surfaces of the insert
and secondly to the angle of the curve described by the
cutting edge being of at |east 200°. Measurenent of the
di stance (t), the dianeter (D) of the curved cutting
edge of the insert as well as the curve angle and

cal cul ations of the percentage of protrusion of the
cutting edge over the side surfaces are readily

obt ai nable. Since the two added features have to be
fulfilled for each insert, only the inserts having the
percent age val ue and the angle value within the two
clainmed ranges are within the scope of daim1l1l and as
menti oned above the insert clains are clearly and
easily determned. Claiml is therefore also clear as
required by Article 84 EPC
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Novel ty

After exam nation of the cited prior art, the Board
reaches the conclusion that the subject-matter of
Caim1l is novel. Since novelty of the subject-matter
was not disputed in the proceedings, it is not
necessary to give detailed reasons for this finding.

I nventive step

The patent in suit relates to an insert which is able
to performa plurality of turning operations having
different feed directions such as by transversal and
| ongi t udi nal machi ning foll owed by reverse transversa
machi ni ng during grooving.

O all the cited docunents, only docunent Dl relates to
an insert (curved cutting edge) of the type above. This
insert for parting (and grooving) conprises plan-
paral |l el side surfaces, an upper and a | ower

| ongi tudi nal extending surface, a front end surface in
the front end of the insert, and a rear end surface in
the rear end of the insert. The side surfaces connect
the longitudinally extending surfaces and the end
surfaces. A cutting portion carrying a cutting edge is
defined by the intersection of a rake face and a

cl earance face of the insert. The arched cutting edge
has a di aneter (D) which exceeds the perpendicul ar

di stance (t) between the side surfaces. The ends of the
cutti ng edge connect the |lines of intersection between
the side surfaces and the rake face. The dianeter (D)
of the cutting edge is larger than the distance (t) of
the side surfaces and the curved part of the cutting
edge describes angle up to 220°.
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However, the cutting edge of this known insert includes
- in continuation of the semcircular cutting edge for
usual inward transversal machining - an arcuate segnent
and a straight segnent for machining in the reverse
outward transversal direction.

Consequently, the insert according to Claim1 differs
fromthat disclosed in docunent D1 by a cutting edge
with identical curvature along its entire length, by a
stop neans arranged between the cutting portion and the
upper longitudinally extending surface, by a chip

form ng device of circular shape and by the geonetrica
ranges relating to the percentage of extension of the
di anmeter of the cutting edge over the distance (t) of
the side surfaces and relating to a value of at | east
200° of the angle of the cutting edge.

The strai ght segnent provided in the cutting edge of
the known turning insert of DL fornms an angl e of
inclination varying wwthin a range 22° to 45° with the
i ne of retrograde novenent of the insert. This creates
a discontinuity at its junction with the arcuate
segnent and provides for a constant value of the
setting angle of the straight cutting edge. At that
junction, the sharp edge weakens the insert and causes
scratches on the machi ned surface. Wth the constant
val ue of the setting edge, for a sane feed, the forces
on the straight segnent are higher than that on the
arcuat e segnent during rearward feed direction, which
results in vibrations.

There is therefore a need for a turning insert of the
type according to docunent D1 which perforns a
plurality of turning operations independently of the
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feed directions and for which a better machi ned surface
is obtained during the retrograde feed direction. The
techni cal problemunderlying the patent in suit is thus
to provide an insert which avoids the drawbacks of the
known i nsert.

The solution is given by the features nentioned in the
above section 4. 3.

Wth the cutting edge being identical along its entire
| ength on the circular cutting edge, the cross-section
of the chipis that of a half crescent noon as conpared
to the essentially rectangul ar cross-section of the
chip resulting fromthe strai ght segnent of the known
insert. Wien turning inwardly at a | ow speed, the stop
nmeans facilitates breaking the chips (see colum 2,
lines 54 to 56). Wen turning outwardly transversally,
the continuously curved cutting edge has a continuously
changi ng setting angle along its curved segnent
resulting in changes of the chip thickness. The

vari ation of thickness causes a variation of the forces
along the cutting edge, which tends to reduce the

vi brations during turning, as conpared to the constant
t hi ckness of chip resulting fromthe rectangul ar cross-
section of the straight segnent according to D1. Due to
the cutting edge being identical along its entire

| ength, the sharp edge between the arcuate segnent and
the straight segnent according to docunent Dl is

avoi ded and not only the weakening effect is reduced,
but a further effect relying on a machi ned surface
havi ng a snoot hness better than that obtained by the
strai ght segnent is expected.

Docunent D10 discloses two cutting inserts, one
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(Figures 1 and 2) with a circular cutting edge having a
di aneter equal to the thickness of the support el enent
and a second one (Figures 3 and 4) having a prismatic
form the wdth of which is larger than the di aneter of
the first insert. The cutting edges of these two
inserts are |ocated in the front surface for grooving.
The insert according to Figures 1 and 2 does not
protrude fromthe side surfaces of the cassette 1.
Consequently, there is no turning insert able to groove
or to wden the groove by inward and outward
transversal feed. Furthernore, the two different
inserts have to be used successively to obtain a groove
and only one turning operation can be perfornmed by each
turning insert.

Bot h docunents D3 and D2 disclose a cutting edge having
a non-circular formon its entire |ength, and not
havi ng a dianeter greater than the thickness of the
insert in order to turn in a reverse feed direction.
According to docunent D3, the problemto be solved is
to provide a well-defined position of the cutting edge
and to clanp it with equal clanping forces. The probl em
according to docunent D2, is to provide for better
renoval of the chips and the solution is not based on
the provision of a continuous cutting edge with only a
circular form

Docunent D14 disclosed only a reversible turning insert
havi ng cutting edge all around the circular shape. Even
if the skilled person used such reversible insert in a
cutting insert according to D10, he would still not
arrive at cutting edge able to turn outwardly, since
the diameter of the insert according to Figures 1 and 2
di scl osed in docunent D10 as nentioned in the above
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point 4.8, is not able to exceed the thickness of the
side surfaces. Since the greater length of cutting edge
avai l able in these circunstances was 180 degrees, there
was no possibility to machine in the outward feed.

5. Si nce these docunents do no point to a circular
conti nuous cutting edge of at |east 200 degrees, the
subject-matter of Caim1l is considered to involve an
i nventive step as required by Articles 52(1) and 56
EPC

O der

For these reasons it iIs decided that:

1. The deci si on under appeal is set aside.

2. The case is remtted to the first instance with the
order to maintain the patent in amended formon the
basis of Clains 1 to 7, submtted at the ora

proceedi ngs, and the description and draw ngs as

gr ant ed.
The Regi strar: The Chai r man:
N. Maslin W D. Wil
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