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Summary of Facts and Subm ssi ons
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The opponent appeal ed the decision of the opposition
division rejecting the opposition agai nst European
patent No. 0 697 148.

The follow ng docunments of the state of the art were
cited during the appeal:

DO01: GB- A-824 861,

DO5: "Pl asma-sprayed Coatings" by H Herman, published
in "Scientific Anerican", Septenber 1988, pages 78
to 83,

DO06: DE-A-3 832 094;

D09: entry "Keram k" in "Lexi kon Techni k und exakte
Nat urw ssenschaften”, published by Fischer
Taschenbuch Verl ag, Cctober 1972, vol. 6,
pages 1623 to 1627; and

D10: "Keram k", published by Springer-Verlag, 1983,
vol . 2: "Keram sche Werkstoffe", pages 166 to 172
and 233 to 235.

Docunents D01, DO5 and D06 had been discussed in the
deci si on under appeal while docunents D09 and D10 were
cited for the first time in the statenent setting out
t he grounds of appeal.

In reply to the statenent setting out the grounds of
appeal, the respondent proprietor indicated in a letter
of 20 Decenber 2001 that he re-submitted the conments
and observations contained in his conmunications to the
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opposi tion division, dated 2 February 1999 and

6 Septenber 1999. In the sane letter, he also indicated
that he conditionally re-submtted clains C and D that
had been conditionally submtted during the opposition
proceedi ngs and further conditionally submtted a new
claimF, the wording of which was recited in the
letter.

Oral proceedi ngs were appointed on the request of the
appellant. In a communi cati on acconpanying the sunmons
to the oral proceedings, the board indicated inter alia
that the respondent proprietor should be prepared to
amend the description and the dependent clains at the
oral proceedings, should the board decide to maintain
the patent in anended formon the basis of one of the
auxiliary requests. This conmunication fromthe board
also indicated that a party intending to make witten
subm ssions in preparation for the oral proceedings
should file correspondi ng docunents at the EPO at the

| at est one nonth before the date schedul ed for the oral
pr oceedi ngs.

In a letter dated 28 January 2003, the proprietor

i ndi cated that he would not attend the oral

proceedi ngs. He reserved his position as previously
expressed and requested the board to give due weight to
his subm ssions in respect of the current clainms. If

t he board decided not to uphold the current clains, the
proprietor requested the board to consider
patentability of the conditionally submtted clains.

Oral proceedi ngs took place before the board on
25 February 2003. As announced, the respondent
proprietor was not represented at the oral proceedings.
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The appel | ant (opponent) requested that the decision
under appeal be set aside and that the European patent
No. O 697 148 be revoked.

It was noted that the respondent (patentee) requested
that the appeal be dism ssed or that the patent be
mai nt ai ned on the basis of conditionally filed

claims C, D or F.

The clains of the patent in suit as granted read as
foll ows:

"1l. Arotating electrical machine rated at a power in
excess of 10 kilowatts having a rotor conprising bar
conductors of copper or copper based material |ocated
in slots (5) in arotor core (7) of magnetic materia
and electrically connected together to forma w nding,
wherein said bar conductors (3) are provided with a
coating of a heat treated ceram c-based material, the
conductors being coated and the ceram c bei ng heat
treated before the conductors (3) are located in said
slots (5), characterised in that said heat treatnent is
at or above the firing tenperature of the ceram c and
said coating is adapted to prevent sparking between the
bar conductors (3) and the rotor core (7).

2. A machine as clained in Claim1l1l and wherein said
bar conductors are electrically connected by wel ding or
brazing to common endrings (11) to constitute said

wi ndi ng.

3. A machine according to Claim1l or 2 wherein the
coating consists of an alum na ceram c-based materi al

4. A machi ne according to Claiml1, 2 or 3 wherein the
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coating has a thickness of |ess than 500 um

5. A machi ne according to any one of the preceding
claims wherein the coating conprises a m cro-porous
ceram c-based materi al

6. A machi ne according to Claim5 wherein the coating
has been applied to the conductor using a plasm
sprayi ng process.

7. A machi ne according to Claim5 or 6 wherein the
coating is inpregnated with a synthetic resin material.

8. A machi ne according to any one of Clains 1 to 4
wherein the coating has been applied to the conductor
bars (3) by firing after dipping in a |liquid suspension
of the ceram c-based materi al

9. A machi ne according to C aim8 wherein the
ceram c-based material is a glass ceram c-based
material ."

Conditionally filed clains C, D and F are as foll ows:

ClaimC

"1l. Arotating electrical nmachine rated at a power in
excess of 10 kilowatts having a rotor conprising bar
conductors of copper or copper based material [located]
inserted in slots (5) in a rotor core (7) of magnetic
material and electrically connected together to forma
wi ndi ng, wherein said bar conductors (3) are provided
with a coating of a heat treated ceram c-based

mat eri al, the conductors being coated and the ceramc
bei ng heat treated before the conductors (3) are

[ tocated] inserted in said slots (5), characterised in
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that said heat treatnment is at or above the firing
tenperature of the ceramc, and said coating is a
nm croporous plasma-sprayed coating adapted to prevent

spar ki ng between the bar conductors (3) and the rotor
core (7)."

ClaimD

"1l. Arotating electrical nmachine rated at a power in
excess of 10 kilowatts having a rotor conprising bar
conductors of copper or copper based material [located]
inserted in slots (5) in a rotor core (7) of magnetic
material and electrically connected together to forma
wi ndi ng, wherein said bar conductors (3) are provided
with a coating of a heat treated ceram c-based

mat eri al, the conductors being coated and the ceramc
bei ng heat treated before the conductors (3) are

[ tocated] inserted in said slots (5), characterised in
that said heat treatnment is at or above the firing
tenperature of the ceramc, and said coating is

nm croporous and i s adapted to prevent sparking between

t he bar conductors (3) and the rotor core (7), said
m croporous coating being inpregnated with synthetic

resin naterial after application of said coating and

before insertion of said conductors into said slots.”

ClaimF

"1l. Arotating electrical machine rated at a power in
excess of 10 kilowatts having a rotor conprising bar
conductors of copper or copper based material [located]
inserted in slots (5) in a rotor core (7) of magnetic
mat erial and electrically connected together to forma
wi ndi ng, wherein said bar conductors (3) are provided
with a coating of a heat treated ceram c-based

mat eri al, the conductors being coated and the ceramc
bei ng heat treated before the conductors (3) are
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[ tocated] inserted in said slots (5), characterised in
that said heat treatnent is at or above the firing
tenperature of the ceramc, and said coating is a

m croporous plasma-sprayed alum na based coating and is

adapted to prevent sparking between the bar conductors
(3) and the rotor core (7), said m croporous coating

being i npregnated with synthetic resin material after

application of said coating and before insertion of

said conductors into said slots.”

The appel | ant opponent essentially argued as foll ows:

Docunent D01 described a squirrel cage notor

(Exanple 3) in which the copper rods of the rotor were
provi ded, before being fitted into grooves of the
rotor, with an insulating coating containing Si O which,
as coul d be seen from docunent D09, was a ceram c
material. Exanple 3 of D01 had all the features of the
pre-characterising portion of claiml1l of the patent in
suit as granted, except that it did not nmention that
the notor was rated at a power in excess of

10 kilowatts. However, squirrel cage notors as
described in D01 were commonly used in industry for
powers exceeding 10 kilowatts. Therefore, the power
range specified in claiml of the patent was usual for
this kind of machine and did not involve inventive
considerations. Wth respect to the prior art disclosed
in D01, the objective problemsolved by the invention
was that of finding and using a nmechanically and

el ectrically superior material for the insulating
coating provided on the rotor bar conductors. The use
of afired ceramic material, in particular A ,0, as an
i nsul ati ng coati ng was obvious to the skilled person,
in this case a specialist in the field of materials, as
was apparent fromthe text book cited as docunent D10,



0701.D

-7 - T 0986/ 00

whose content had to be regarded as part of the conmon
general know edge of the skilled person.

As regards the conditionally submtted clains C, D
and F, the appellant essentially argued that the
requests in respect of these clains were not clear.

The argunents of the respondent proprietor can be
summari sed as foll ows:

The prior art nethod of manufacturing a rotor for

machi nes required to operate in expl osive atnospheres
was to insert un-insulated conductor bars by force-
fitting into slots of the rotor core to ensure that the
conductor bars be continually in perfect electrical
contact with the rotor core. This was intended to
prevent sparking between the bars and the rotor core.
The proprietor had found that it was inpossible to
guar antee that such contact was maintai ned throughout
the service life of the machine, due, e.g. to
differential thermal expansion between the conduct or
bars and the rotor core. None of the cited docunents
di scl osed the problem of rel ative novenent between the
bars and the rotor core, or that sparking could occur
later in the life of machines with un-coated bars and
t herefore due account had to be taken of the
proprietor's recognition of the previously unrecognised
probl ens associated with the use of un-coated bars
which are in apparent perfect electrical contact with
the rotor core. The invention overcanme these problens
by providing the bars with an electrically insulating
coating which enabl ed sparking to be totally
elimnated. It had been found that a "fired" ceramc
material, particularly of the m croporous type such as
is produced by plasma spraying, and particularly
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consi sting of alum na-based material, gave the best
results. The use of a fired ceram c-based materi al
resulted in a coating that was very robust, adhered
strongly to the conductor bars, provided the degree of
el ectrical insulation required to obviate sparking,
gave the required | evel of heat transfer fromthe bars
to the core and withstood the significant defornmations
of the bars experienced during manufacture of the
machine. It was submtted that these technica

advant ages were not to be expected by the average
specialist froma study of the available prior art. In
particul ar, docunent DOl did not disclose firing a
ceram c coating on the conductor bars but only drying
it up to 350°C. The coating of DOl had to withstand a
sol dering process to short-circuit the end-faces of the
bars, whereas the proprietor's fired ceram c coating
was nore robust and could wi thstand a brazing or
wel di ng process. Furthernore, the proprietor did not
accept that it was known to use rotors of the kind
described in DO1 in machines rated at a power in excess
of 10 kilowatts. The thrust of the disclosure of DOl
was concerned primarily with providing a very thin
coating as a base for a further main | ayer of
conventional insulation. This enphasis taught away from
the invention clainmed in the patent in suit by
directing the mnd of the skilled reader away froma
single thicker fired ceramc |ayer as the sole

i nsul ati on.

Reasons for the Decision

1

0701.D

The appeal is adm ssible.

Mai n request
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The respondent proprietor submts that the invention
concerns the problem of avoiding sparking between the
bar conductors and the core formng the rotor of an

el ectrical machine and concl udes therefromthat the
closest prior art, fromwhich to start when exam ni ng
whet her the invention involves an inventive step, has
to be constituted by a prior art attenpt to avoid such
spar ki ng.

However, the board does not share this view because
Article 56 EPC specifies that an invention shall be
consi dered as involving an inventive step if, having
regard to the state of the art, it is not obvious to a
person skilled in the art. Thus, the board considers
t hat obj ections against inventive step can, in
principle, legitimately take any specific itemof the
state of the art as a starting point, the decisive
guestion being whether, starting therefrom the

noti onal skilled person would arrive in an obvi ous
manner at an object falling within the scope of the
cl ai munder scrutiny.

Exanpl e 3 described in docunent DO1 is a rotor of a
squirrel cage notor conprising bar conductors of copper
fitted into slots of a rotor core of nmagnetic materi al
and electrically connected together to forma w ndi ng
by neans of sol dered copper rings. The bar conductors
are coated with a solution which is then dried in air
and heat treated in an oven to obtain a coating which
protects the bar conductors agai nst scaling, tarnishing
and corrosion. D01 further indicates that this coating
i nsul ates the bar conductors fromnetallic contact with
the lateral surfaces of the slots in the sheets form ng
the rotor core. It is therefore apparent that, in
exanple 3 of D01, no further insulation is applied to
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t he bar conductors.

Thus, Exanple 3 of D01 is a rotating electrical machine
having all the features of the pre-characterising
portion of claim1 of the patent in suit as granted,
except that DOl does not nention that the machine is
rated at a power in excess of 10 kilowatts.

Furt hernore, although not nentioned in D01, the coating
applied to the copper bar conductors of Exanple 3

of DO1 will prevent sparking between the bar conductors
and the rotor core, at least to sone extent, since it

i nsul ates the bar conductors fromthe core.

Taki ng Exanple 3 of DOl as starting point for the
exam nation of inventive step, the subject-matter of
claiml of the patent in suit as granted differs from
this closest prior art in that:

(a) the machine is rated at a power in excess of
10 kilowatts; and

(b) the coating applied to the bar conductors is heat
treated at or above the firing tenperature of the
ceram c, which neans that the bar conductors are
coated with a fired ceram c-based materi al

It is apparent to the skilled person that providing a
coating on the bar conductors which insulates them from
the |ateral surfaces of the sheets formng the rotor
core can reduce the |losses in the nmachine whatever its
rated power. Furthernore, machines having a rated power
in excess of 10 kilowatts are comonly used in

i ndustry. Therefore, the board cones to the concl usion
that it is obvious to the skilled person to apply the
teaching of D01 to a nmachine having a rated power in
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excess of 10 kilowatts, as specified in claim1l of the
patent in suit.

In Exanple 3 of DO1 the bar conductors are soldered to
the end rings after they have been fitted into the
rotor core. According to the patent in suit, the fired
ceram c coating adheres strongly to the bar conductors
and is sufficiently robust to withstand the significant
deformati ons of the ends of the bar conductors which
occur in particular during welding to the end rings.
Thus, the objective problem solved by feature (b) above
with respect to the state of the art disclosed in D01
can be regarded as that of providing a robust
insulating coating that can withstand a tough treatnent
wi t hout special precautions. The board regards this
probl em as bei ng obvious to the skilled person, who
woul d inevitably notice if an insufficiently robust
coating was causi ng problens.

Docunent D10 is relevant to the objective problem
identified above, since it discloses that a fired
ceram c material can be used to provide an electrically
insul ating coating on a copper substrate. Thus, it is
appropriate to consider the teaching of D10 in the

di scussion of inventive step. According to D10, ceramc
materials can in particular protect netals agai nst
erosion and abrasion. This neans that it is known that
ceram c coatings are robust and adhere strongly to a
nmetal substrate. D10 further indicates that ceramc
coatings resisting high tenperatures can in particular
be obtai ned by plasma-sprayi ng and that adhesi on of a
pl asma- sprayed coating is in general due to mechanica
anchoring on the substrate. Docunent D05, which rel ates
to plasma spraying, confirns that a plasma-sprayed
coating can be firmy anchored by nechanical bonding to



2.7

0701.D

- 12 - T 0986/ 00

t he substrate on which it is applied. D10 is a text
book and DO5 an article froma popular scientific
magazi ne, so that both can be regarded as discl osing
common general know edge that would be taken into
account by the notional skilled person. It would

t heref ore have been obvious to the notional skilled
person, in view of the common general know edge in the
field of insulating coatings, to replace the coating
described in D01 by a plasma sprayed ceram c coating
and, thereby, arrive at the subject-matter of claim1l
of the patent as granted. Therefore, the subject-nmatter
of claim1l of the patent as granted is not considered
as involving an inventive step in the sense of

Article 56 EPC.

Thus, the board is of the opinion that the grounds of
opposition nentioned in Article 100 EPC prejudice the
mai nt enance of the patent unanended.

Auxi liary requests

Conditionally submtted clains C, D and F, which are
presumably intended to replace claim1l as granted,

i ncorporate features, in particular the m croporous
structure of the ceram c-based material, which are
recited in the dependent clains of the patent as
granted. No anendnents to the dependent clains have
been submtted. Thus, the clains of the auxiliary
requests are inconsistent and therefore not clear.
Clains D and F, which specify application by nmeans of
pl asma- spraying, are also inconpatible w th dependent
clainms 8 and 9 and the second machi ne described in the
patent, according to which the coating is applied to
t he bar conductors by firing after dipping themin a
liquid suspension of a ceram c-based material .
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Furthernore, the description of the patent in suit
specifies that preferably the coating conprises a

m croporous ceram c based material, and is thus
inconsistent with clainms C, D and F. Thus, the patent
in the formof any auxiliary request does not neet the
requi renents of Article 84 EPC

The board is therefore of the opinion that, taking into
account the anmendnents proposed by the proprietor of
the patent, the patent does not neet the requirenents
of the EPC

The board adds that conditionally submtted clains C, D
and F could have constituted a suitable basis for

di scussi on of the corresponding auxiliary requests, if
the proprietor had been represented at the oral
proceedi ngs and coul d have anended the dependent clains
and the description. However, the proprietor, who had
been duly summoned, chose not to be represented at the
oral proceedi ngs and, despite the warning given in

par agraph 7 of the comrunication issued with the
sumons that the proprietor should be prepared to anmend
t he description and the dependent clains at the oral
proceedi ngs should the board decide to nmaintain the
patent in anended formon the basis of one of the
auxiliary requests, did not file any further anendnents
to the patent in suit. As directed in paragraph 6 of

t he conmmuni cation, any witten subm ssion should have
been filed at the | atest one nonth before the oral
proceedi ngs. According to Article 113(2) EPC, the board
shal | deci de upon the patent only in the text

submtted, or agreed, by the proprietor. Furthernore,
according to Articles 11(3) and 11(1) of the Rul es of
Procedure of the Boards of Appeal, a case should
normal |y be ready for decision at the conclusion of
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oral proceedings and the parties should provide al

rel evant information and docunents before the hearing.
Thus, a proprietor who chooses not to be represented at
oral proceedi ngs should ensure that he has filed al
amendnents he wi shes to be considered before the oral
proceedings. This is all the nore so in the present
case, where the proprietor has been expressly warned in
t he conmuni cation of the board about the possible
necessity of anending the clains and the description.
The board can therefore take the decision w thout
further ado.

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. Wheeler
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