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Summary of Facts and Subm ssi ons

1783.D

The appeal contests the interlocutory decision of the
opposi tion division concerning maintenance of the

Eur opean patent No. 398 746 in anmended form according
to the proprietor's first auxiliary request.

Claim1 has the follow ng wording:

"A high perneability material slot wedge for use as a
sl ot wedge in a dynanpel ectric machine in the form of

an el ongated bar of uniform cross-sectional
configuration along the length thereof, the materi al
conprising an electrically insulative ferromagnetic

mat eri al conprising approxi mately by weight from60%to
80%relatively small ferromagnetic particles; about 10%
reinforcing woven fiberglass fabric; and from10%to
20% cross-1linked thernosetting polyester resin binder
uniformy distributed throughout the wedge."

Claims 2 to 4 are dependent on claiml1l. Cains 5 to 12
concern net hods of meking stator bore wedges. Clains 13
and 14 relate to the use of slot wedges of any one of
clains 1 to 4.

The foll ow ng docunents, which are anong the docunents
considered in the decision under appeal, wll be

referred to bel ow

D2: "Technische Mtteilungen El ektroisolierstoffe”,
MAGNOVAL, issued by Isovolta; and

D9: JP-A-59-92738, Abstract and English translation.
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The deci sion under appeal expressed the opinion that D2
was one of the two docunents which could be considered
as representing the closest prior art. The subject-
matter of claim1l solved the problem of providing a
sl ot wedge which had certain desirable electrical and
magneti c properties conbined with the advantage of easy
machi nability, in the sense that the cured sheets could
be easily machined as desired into their final form by
any type of commonly known netal working device. D9
only taught that a pol yester thernosetting resin, anong
ot her possibilities, could be used in the manufacture
of slot wedges. No docunment of the prior art provided
any incentive to choose polyester, in particular in
order to inprove machinability.

Oral proceedings were held before the Board on 1 July
2003. Opponent 11, being a party to the appeal
proceedi ngs as of right (Article 107 EPC), did not
appear at the oral proceedings and did not file

comments in witing.

The appel | ant (opponent |) requested that the decision
under appeal be set aside and that the patent be
revoked in its entirety.

The respondent (proprietor) requested that the appeal
be di sm ssed.

The appel l ant (opponent |) essentially argued as
foll ows:

Sl ot closing wedges for use in a dynanoel ectric machine
had to fulfil several tasks. They had to nmechanically
secure the windings in place within the slots of the
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machi ne. This required good nmechani cal properties

i ncluding a high dinensional stability in the range of
the all owabl e service tenperatures which, dependent on
t he insul ation class of the machine, could be as high
as 180°C for the maxi mum wi ndi ng tenperature.

Fi bregl ass-rei nforced conposite materials were comonly
used for slot closing wedges. Concerning the magnetic
properties, it would be desirable to achieve high
concentrations of ferromagnetic material in the wedges
to increase the perneability in the gap between

adj acent stator teeth and thereby enhance the
uniformty of the nagnetic field. On the other hand,
too high a concentration reduced the el ectrical
insulation and | ed to undesirable eddy current | osses.
The resin binder served to maintain the position and
orientation of the ferromagnetic particles and the
fibreglass, to protect themfromenvironnents and to
provide the required electrical insulation of the
particles.

Al these effects had been achieved in the prior art by
sl ot wedges conprising small ferromagnetic particles
and resin binder uniformy distributed throughout the
wedge. Cross-linked thernosetting resins were
frequently used because they had inherently higher

al l owabl e service tenperatures than thernopl asti cs.
Epoxy resins and unsaturated pol yester resins were
anong the nost commonly used thernosetting resin

bi nders with reinforcing woven fibreglass fabrics.

Al t hough hi gher service tenperatures could be achieved
wi th unsaturated polyester than with thernoplastic
resin binders, this was not generally true when
conparing unsaturated polyester with epoxy as cl asses
of resins. Each of these had its advantages and
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di sadvant ages which had to be evaluated in order to
determne suitability for a particular application.
Epoxy resins, for exanple, were known to adhere well to
nmetal surfaces and to have good chem cal resistance
but, by conparison to polyester resins, were nore
expensive and typically slower curing (cf patent
specification, page 2, lines 9 and 10).

D2 di scl osed a high perneability material (MAGNOVAL)
sl ot wedge for use in a dynanoel ectric machine
conprising a woven fibreglass fabric, relatively small
ferromagnetic particles and a nodified epoxy resin (to
achi eve hi gher than usual all owable service
tenperatures). The slot wedge of D2 (page 1, table and
page 2, lower figure), except for the polyester resin,
had all the features of claim1 of the opposed patent,
had a magnetic perneability in the range as specified
inclaim3 and a mnimumelectrical resistivity as

specified in claim4 of the opposed patent.

The use of a well-known pol yester resin binder in place
of the epoxy resin binder in the slot wedge of D2
nmerely constituted a practical choice which a person
skilled in the art nmade as a matter of routine. D9
(page 7, paragraph 1) confirmed this by saying that the
resin for fastening the powdery magneti c substance
could be chosen in consideration of the heat-resistance
required for the magnetic wedges. D9 (page 2,

par agraph 2) also explicitly cited pol yester as a
suitabl e thernosetting resin for the slot wedge

di sclosed in D9. Such usage of a material which was
generally avail able on the market and suitable for the
pur pose shoul d not be considered as inventive (cf

T 513/90, Q 1994, 154).
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The purported advantage of the easy machinability of
the sl ot wedges as specified in claim1l was not
supported by detailed information in the patent
specification. Machinability was nmainly determ ned by
the fibreglass fabric and the ferromagnetic particles.
A different resin binder alone could not account for a
significantly different machinability allow ng the use
of sinple netal working tools. D2 gave the advice to
use special cutting tools (with a dianond dust coating)
for machining the sheets into slot wedges because D2
(as usual for a data sheet) indicated the conditions
under whi ch best performance woul d be obtai ned. There
was no evidence that slot wedges in accordance with
claim1l of the opposed patent had better machinability.

The respondent (proprietor) essentially argued as
foll ows:

Electrically insulative ferromagnetic sl ot wedges had
been | ong known. Nonet hel ess, there was only a single
reference (D9) to polyester resin in the docunents on
file. Two opponents woul d not have spent noney if this
distinction were not inportant. It was in fact of

consi derable value in a commercial sense if al nbst any
type of known nmetal working device was suitable for the
form ng and machi ning of the sheets from which the sl ot
wedges were nade.

D2 did not disclose a polyester resin binder in
conbination with the percentages of the materi al
conposition as specified in claiml of the opposed
patent. According to D2, it was absolutely necessary
for the machining of the sheets with the conposition
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di sclosed in D2 that special tools with di anond dust
coating were used.

The high perneability material slot wedge of the
opposed patent provided the conbi ned advant ages of
certain desirable electrical and magnetic properties
and easy machinability. It had particularly good
magneti c perneability. The pol yester resin gave the
conposite the necessary strength and resistance to high
tenperatures as well as excellent nechani cal

properties. These advantages were not shown in any of
the cited prior art docunents and could not even be
assuned from these docunents. The person skilled in the
art was given the inpression by D9, as admtted by the
appel lant, that a thernosetting resin had to be used,
but no advantage woul d accrue from using any particul ar
resin. The person skilled in the art would get no
indication that nodification of the machinability of

t he wedge material could be achieved by using a
particular type of resin, and would be surprised to

| earn of the effect achieved in accordance with the
present invention. There was no suggestion at all that
any advant age woul d be achi eved by using pol yester
resin instead of epoxy resin.

The person skilled in the art would not depart from
proven materials w thout good reasons. One could not
automatically use the sanme percentages with a different
resin binder. The properties of a conposite materi al
coul d not be predicted fromthose of the individual
conponents. There were non-|inear dependencies of the

i ndi vi dual paranmeters of the conponents, and conpl ex
nodel s had to be used to determ ne possible
interactions. Al these conmponents including the
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addi tives could have an influence on the desired
properties of the conposite. Likew se, the interactions
of the particles and fabric with a different resin

bi nder material could not be determ ned in advance with
t he desirabl e degree of certainty.

There was no indication in the prior art that a

pol yester resin binder could be advantageously used in
a slot wedge material. If it were obvious for a person
skilled in the art, in the absence of any indication of
sonme desired effect in the prior art, to try out
different materials, patents could never be granted in
sonme technical fields, such as the in the drug

busi ness. Since the conbi ned advant ages of the new sl ot
wedge were not foreshadowed in the prior art, the
subject-matter of claim1l of the opposed patent was not

obvi ous and involved an inventive step.

Reasons for the Decision

1

1783.D

The appeal is adm ssible.

It is common ground that D2 discloses a high
permeability material slot wedge for use as a slot
wedge in a dynanoel ectric machine in the formof an

el ongated bar of uniform cross-sectional configuration
along the length thereof, and that the materi al
conprises an electrically insulative ferromagnetic

mat eri al conprising approxi mately 75% of relatively
smal | ferromagnetic particles by weight (see table in
D2), which is within the range from60%to 80%
specified in claim1. It is |likew se not contested by
t he respondent that the material of D2 conprises about
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10% rei nforci ng woven fibreglass fabric (D2, table:
"ca. 7"; "d asgewebe"; cf patent specification

Exanpl e 1: about 10%is enbodied by "12.3% ) and that
the thernosetting resin binder (in D2 a nodified epoxy
resin) is uniformy distributed throughout the wedge.

The Board considers that the slot wedge disclosed in D2
represents the closest prior art because it not only
has all the features of the present claim1l except for
the different resin binder, but also has relative
magneti c perneability and electrical resistivity in the
range set out in the dependent clains 3 and 4 of the
opposed patent.

The subject-matter of claiml thus differs fromthe
prior art disclosed in D2 in that polyester resin

bi nder is used in the slot wedge material instead of
the nodified epoxy resin binder which is used in D2.

The patent specification (page 2, lines 6 to 10 and 26
to 40) starts off fromknown netal filled conposite

mat eri al s enpl oyi ng thernopl astic resins, in particular
a nylon binder, and heterogeneous ferromagnetic wedges
conprising a ferrous or nagetizable material and an
outer insulating coating |ayer. Anong these, a

pol yester resin surface layer is nentioned which is
nmoul ded about a stack of steel punchings. "G ass cloth
with iron powder inbedded in an epoxy binder (polyether
resin)" is said to be commercially avail able. But epoxy
resins "by conparison to thernoset polyester resins are
nore expensive and typically slower curing”. In view of
this prior art, the patent specification (page 2,

lines 41 to 46) sets out the objective "to retain the
advant ages of easy machinability exhibited by



1783.D

-9 - T 0659/ 00

t her nopl astics such as nylon while achieving the

advant ages of | ower cost, rapid curing tinme, and

i nherently higher allowabl e service tenperatures of
cross-linked thernosetting plastics such as those

exhi bited by many pol yester resins”. The material from
whi ch the slot closing wedges of the opposed patent are
made is described in the patent specification (page 3,
lines 1 to 7) as having "superior nechanical properties
such as being easily machined to the desired
configuration and finish, which properties are very
simlar to those of TEXTCLITE, a well known phenolic

i npregnated linen material available fromthe Applicant
Conmpany" and "good magnetic characteristics, excellent
mechani cal properties, ready machinability to cl ose

tol erances and to a snmooth surface finish and high

di mensi onal stability". Concerning the machining tools,
the patent specification (page 5, lines 4 to 6 and 29
to 35) says that the thickened and cured pol yester

i npregnated glass cloth is cut into sheets by, for
exanpl e, "a conventional netal shear"” and that "al nost
any type of known netal working device may be used in
the form ng and machi ning of these sheets". Exanple |
on page 6 of the patent specification has a conposition
consisting of 12.3%glass fabric, 68.8%iron powder,

16. 7% pol yester resin and additives. "Exanple Il is the
sanme as Exanple | except that the VR-3 viscosity
reduci ng agent is omtted, the Luperox catalyst is
replaced by a tertiary-butyl perbenzoate" (page 7,
lines 14 and 15).
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However, the patent specification does not support

t hese general statenents of advantageous nachinability
by specific data, nuch | ess neasurabl e paraneters or
conparative exanples. There is |ikew se no technical
teaching of a general principle relating to, nor a
sufficient nunber of enbodi nents throughout, the ranges
of 60%to 80% ferromagnetic particles and 10%to 20%
pol yester resin binder, to credibly establish, by
conparison with the closest prior art, an inproved
machi nability of the material with the ranges specified
in claiml. The appellant's argunment appears nore
convincing: a significantly different machinability of
the sl ot wedge material set out in claiml, in
conparison with the slot wedge material disclosed in D2,
is unlikely to be obtained by the use of a different

resi n binder al one.

Since the all eged advantage of easier nmachinability
cannot be taken as granted for the subject-matter of
claiml as a whole, the objective technical problemfor
assessing inventive step has to be seen as providing a
suitable alternative slot wedge which has the required
(mechani cal, electro-magnetic and thermal) properties
for use in a given dynanoel ectric nachine and which is
readi |y manufactured. Note that there is no difference
in electrical resistivity and magnetic perneability
(see point 3 above) and that polyester resin binders do
not generally have higher allowable service
tenperatures than epoxy resin binders, as generally
agreed by the parti es.
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Addressing this kind of problemforns part of the
routine work of a person skilled in the art. Neither

t he posing of such a problemnor a solution which
nerely invol ves routine adaptation or the use of known
alternatives goes beyond what may be normally expected
froman average person skilled in the art. In the
context of these normal design activities, notives for
finding alternative routes may include eg a nore
econonm ¢ production and the need for alternative
materials as such (since the underlying problemis

al ready solved by the known material). There is no need
for a further incentive in the prior art to choose one
of the well-known alternative materials. It may be
accepted that the skilled person woul d adopt a
conservative attitude when choosing the paraneters and
conposition of a material where the effect of any
changes is difficult to predict. But, in an attenpt to
find the nost appropriate alternative conposite in the
gi ven circunstances, the person skilled in the art nust
be expected to consider the use of well-known
alternative materials which have proven to be suitable

in a simlar use.

Pol yester resin uncontestedly was, at the priority date
of the opposed patent, anong the nost conmonly used
thernosetting resin binders in fibreglass conposites.
D9 (page 2, paragraph 2; page 7, paragraph 1) confirns
this for the technical field of nagnetic slot wedges in
t hat polyester resin is explicitly nmentioned as one of
the three thernosetting resins which are considered as
suitable for the glass fabric reinforced sl ot wedge

wi th magnetic adm xture and which could be chosen in
consideration of the heat-resistance required for the
magneti c wedges. Pol yester resin surface |ayers were
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i kewi se used in electrically insulative ferromagnetic
wedges (cf point 5 above). The choice of a polyester
resin binder in the slot wedge of present claim1l thus
formed part of the normal activities of a person
skilled in the art having to select a suitable one
anong a limted nunber of well-known alternative groups
of resin binders. This choice did not go agai nst an
establ i shed prejudice and could be made with a
reasonabl e expectation of achieving known advant ages
(eg a rapid curing time und | ower costs) in the new
conposite material. Follow ng the conservative attitude
nment i oned above, the person skilled in the art would
start routine trials with the sane percentages of
ferromagnetic particles, fibreglass fabric and resin

bi nder except if a substantially different conposition
was generally known to be required with the different
resin binder. This was not a fact on which the parties
relied. Proceeding in this manner, the person skilled
in the art would have arrived at a slot wedge as
specified in claiml by using, in an obvious manner, a
material generally avail able on the market and suitable
for the purpose (cf T 513/90, supra, point 4.4).

Therefore, the subject-matter of claim1l of the opposed
pat ent does not involve an inventive step within the
nmeani ng of Article 56 EPC. The patent thus has to be
revoked.
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The patent is revoked.

The Registrar: The Chai r man:

D. Sauter W J. L. VWheeler
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