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Summary of Facts and Subm ssi ons
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The opponent filed an appeal against the interlocutory
deci sion of the opposition division to maintain
Eur opean patent No. O 684 682 in amended form

The appellant relied on the followi ng prior art
docunent s:

E2: DE-A-2 365 453;

E3: DE-C-586 175;

E5: DE-B-1 090 750; and

E7: SU-A-710 090 and its Derwent abstract.

Fol | owi ng a conmuni cati on of the board acconpanyi ng
summons to oral proceedi ngs, the respondent patentee,
by letters received at the EPO on 28 Novenber 2003 and
16 Decenber 2003, requested perm ssion for the inventor
to acconpany the representative at the oral proceedi ngs
and address the board concerning the techni cal
functioning and structure of the invention and the

prior art.

Oral proceedi ngs took place before the board on

15 January 2004. During the oral proceedings, the
appel l ant submtted that the conditions specified in
decision G 4/95 were not net and requested that the
inventor not be allowed to address the board. After
del i beration, the board decided to allow the inventor
to make subm ssions to the board.



VI .

VI,

0365.D

- 2 - T 0063/ 02

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

The respondent (patentee) requested that the patent be

mai ntai ned in amended formin the foll ow ng version:

cl ai nms:
- 1to 4 filed in the oral proceedings
- 5 to 15 as approved by the opposition division

descri ption:
- page 3 filed in the oral proceedings
- pages 2, 4, 5, 6 as approved by the opposition

di vi si on

dr awi ngs:
- Figures 1 to 12 of the patent specification.

Present claim1 of the patent in suit reads as foll ows:

"A rotor core for a cage induction machine, conprising
a plurality of teeth (109), a plurality of rotor bar
slots (118) and a rotor bar (111) contained in each

sl ot, each one of said plurality of teeth being
provided with a recess (110) in an outer corner of one
side of the tooth, such that in conjunction with a
corresponding rotor bar (111), each recess (110) forns
an air ventilation duct extending along the axial

| ength of the rotor core, the recess being of such
radi al depth as to expose a significant proportion of
one face (113) of the rotor bar to the duct such that
the rotor bar is directly cooled by the contacting

air.
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Clainms 2 to 15 are dependent on claim1l.

The appel l ant essentially argued as foll ows:

Docunment E2 concerned a rotor core for a cage induction
machi ne. Figure 3 of E2 showed radially oriented
incisions on two sides of each rotor bar, which

i nci sions exposed radial faces of the rotor bar. E2

al so di sclosed that the incisions could be open to the
peri phery of the rotor. In this case, the incisions
exposing radial faces of rotor bars would in fact form
recesses in outer corners of the teeth of the rotor
core. E2 further specified that the incisions should
reach to at least half the depth of the slots occupied
by the rotor bars as neasured fromthe surface of the
rotor. According to E2, at |east some of the incisions
contained a rod of insulating material in order to
prevent current fromflow ng between the rotor bars. It
was apparent that a single incision on one side of each
rotor bar was sufficient to achieve this purpose.
Furthernore, E2 envisaged that all rotor |am nations
could present incisions and that the insulating rods in
the incisions could be replaced by air. The incisions
woul d then formair ventilation ducts extendi ng al ong
the axial length of the rotor core. Indeed E2 indicated
that the invention described there inproved the cooling
("War neabgabe") of the rotor. Thus, the subject-matter
of claim1l of the patent in suit |acked novelty with
respect to the prior art disclosed in E2.

Docunment E3 concerned an arrangenent in which, in order
to inprove cooling, recesses were fornmed in the top
parts of slots, close to the surface of the rotor of an
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el ectrical machine. It could in particular be seen from
the right hand part of Figure 1 of E3, which showed a
slot wwth a rotor bar in it, that the bar did not

conpl etely occupy the slot but left an enpty space
therein. This enpty space included a recess fornmed in
one side of the adjacent tooth and extended fromthe
top of the slot, which was open to the air gap of the
machi ne, to the bottomof the slot. As could be seen
fromthe right hand part of Figure 2 of E3, the enpty
space fornmed an air ventilation duct extending al ong
the length of the rotor. The subject-matter of claiml
of the patent in suit therefore | acked novelty with
respect to the disclosure of E3. Document E3 further

di scl osed the conbination of sem -closed slots with
axi al cooling channels. As was well known, sem -cl osed
slots all owed di spensing with wedges for retaining the
rotor bars in the slots. Therefore, the top side of a
bar in a sem -closed slot was exposed to air in an
axi al cooling channel fornmed by the part of the sl ot
above the bar and claim1l of the patent in suit also

| acked novelty or at least did not involve an inventive
step with respect to a rotor core with sem -cl osed

sl ot s.

Docunent E7 described a rotor core for a cage induction
machi ne conprising sections nmade of different types of

| am nations. A first type of |am nation had hol es
formed in the teeth. Another type of |lam nation had a
recess in an outer corner of each tooth. This recess
was of such radial depth as to expose a face of a rotor
bar, such that the rotor bar was directly cool ed by
contacting air. Packets of the first type of |am nation
formed closed ventilation ducts. Packets of the other
type of lamnation allowed the air in the air gap of
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the machine to be transported to/fromthe ventilation
ducts in the packets of the first type of |am nation.

It was obvious to the skilled person that using
different types of |am nations was expensive. It was

al so obvious that closed ventilation ducts were
inefficient and that [am nations with recesses that
opened to the air gap would provide a better cooling.
Thus, it would be obvious to the skilled person, in
order to reduce manufacturing costs and inprove cooling,
to manufacture the rotor entirely with [ am nations of
the other type. The skilled person would thereby arrive
in an obvious manner at the subject-matter of claim1l
of the patent in suit. E2 was al so concerned with
reduci ng manufacturing costs and inproving cooling. It
was thus obvious to a skilled person to conbine the
teachings of E7 and E2. It was al so obvious to conbi ne
E7 with E3 and E5.

The argunents of the respondent can be sunmari sed as
fol |l ows:

Docunment E2 was concerned with insul ation between rotor
bars, not with actively cooling the rotor bars, and
referred to air only for its insulating ability. E2
di scl osed either incisions in the mddle of the teeth
between the rotor bars or incisions on two sides of
each rotor bar. By contrast, claim1l of the patent in
suit defined only one recess on one side of a rotor
bar. The skilled person would not consider having

i ncisions opening to the air gap on two sides of a
rotor bar because this would result in insufficient
support for the bar. Furthernore, the end | am nations
of the rotor core described in E2 did not include any
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incision, so that the incisions did not formaxial air

ventil ati on ducts.

E3 described a rotor core in which wi ndings or rotor
bars were retained in slots by neans of wedges that
thermally isolated the windings or bars fromthe air in
the air gap of the machine. The right hand parts of
Figures 1 and 2 of E3 showed enpty slots, w thout bars
or windings therein and wi thout wedges. Thus, E3 did
not show any enpty space left by a bar in a slot.
Furthernore, E3 only concerned cooling of the active
iron and did not contain any incentive to renove the
wedges. E3 al so nentioned sem -cl osed slots. However,
with sem -closed slots, cooling was purely incidental
to the purpose of retaining the bars.

Docunment E5 was concerned with cooling the teeth, not
the rotor bars. E5 showed sem -cl osed slots which
received rotor bars and were open to the air gap of the
machi ne. However, the openings of the slots to the air
gap were too snmall to provide cooling to the bars.

The ventilation ducts in the rotor of the machine of E7
were sectionalised and separate fromthe slots
containing the rotor bars. The packets of |am nations
provided with recesses for input/output of air to the
sectionalised axial ventilation ducts constituted only
a mnor proportion of the axial length of the rotor.
Thus, no significant proportion of a face of a rotor
bar was exposed to the cooling air in the machine of ET7.
The reasoni ng suggesting that it was obvious to renove
t he packets form ng the sectionalised ventilation ducts
fromthe rotor core of E7 was inadm ssible as it
amounted to a reconstruction of the prior art with
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knowl edge of the invention. A conbination of E7 with E2
was inperm ssible in particular because E2 did not
concern ventilation but insulation between the rotor
bars. A conbination of E7 with E3 was al so

i mper m ssi bl e because E3 was not at all concerned with
direct cooling of the rotor bars.

Reasons for the Deci sion

0365.D

The appeal is adm ssible.

Procedural nmatters

The board considered the request of the appellant that
the inventor not be allowed to address the board in the
oral proceedings. The board was of the opinion that the
subj ect-matter of the proposed oral subm ssions had
been sufficiently specified in the proprietor's letter,
i.e. the board expected to hear technical argunents
presented by the inventor about the patent and the

i nvention and aspects of the relevant prior art under
the control of the professional representative. Thus,
in the view of the board, the conditions set out in
decision G 4/95 were nmet and the board all owed the

subni ssi ons.

Amrendnent s

No objection under Article 123(2) or 123(3) EPC has
been rai sed agai nst the anendnents nade to the patent
in suit, neither in the decision under appeal (which
was based on a claim1l that differed from present
claiml only in that it was drafted in two part form,
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nor on the side of the appellant. The board al so has no
objection on this basis. Thus, the amendnents nade to
the patent do not contravene Articles 123(2) and 123(3)
EPC.

Novel ty

Docunment E2 discloses a rotor core for a cage induction
machi ne, conprising a plurality of rotor bars arranged
in slots, wherein incisions containing an insul ating
material that can be air are provided between the slots.
The incisions are substantially radially directed and
can be either closed or open to the circunference of
the rotor. In the case of rotors with wel ded cages, al

| am nations of the rotor may be provided wth said
incisions. Figure 3 of E2 illustrates a | am nation of a
rotor in which radial incisions are provided on two

si des of each rotor bar. These incisions, which are not
open to the circunference of the rotor, are contiguous
to the rotor bar. E2 explains that the incisions
insulate the rotor bars fromeach other but does not
make any nention of ventilating the rotor by neans of
the incisions. Inproved cooling as nmentioned in E2
(page 7, last sentence) is achieved in that the

i nsul ation of the rotor bars, which would reduce the

t hermal dissipation fromthe bars, can be dispensed
with (see E2, page 4, second and third paragraphs). The
board takes therefore the view that E2 does not

di scl ose an air ventilation duct extending along the
axial length of the rotor core. Furthernore, the
skilled person would not seriously contenpl ate opening
the incisions shown in Figure 3 of E2 to the
circunference of the rotor because this would renove
support for the rotor bar contained in the slot. There
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is also no teaching in E2 to use air as an insulating

material in the incisions showm in Figure 3. Thus, the
subject-matter of claim1 of the patent in suit is not
antici pated by the disclosure of E2.

Docunment E3 concerns an arrangenent for inproving
cooling of the rotor of an electrical nachine. The

i nprovenent i s achieved by, on the one hand, sinking

t he wedges retaining the windings or bars in the slots
of the rotor with respect to the cylindrical surface
formed by the active iron of the rotor and, on the

ot her hand, arranging the slots of the rotor at an
angle to the axis of the machine. As shown in Figure 1
of E3, the wedges are received in recesses provided on
the nutually facing sides of two adjacent teeth. In
conjunction with the top part of the slot, i.e. that
part of the slot between the wedge and the
circunference of the rotor, the recesses formair
ventilation ducts extending along the axial |ength of
the rotor. E3 (page 3, lines 24 to 30) nentions that

t he arrangenment described therein increases the surface
of the active iron in contact with the cooling air from
the air gap because the lateral faces of the top parts
of the slots are directly in contact with the
ventilating air. E3 does not nention that another part
of a slot is left enpty, especially not the part

bet ween the wedge and the bottom of the slot, or that a
part of the rotor bars extends between the wedges and
the circunference of the rotor. Therefore, the board
takes the view that E3 does not disclose directly
cooling by contacting air the windings or rotor bars
contained in the slots. The introductory portion of E3
i ndi cates that sem -closed slots are not to be favoured

because only a very small surface of active ironis in
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contact with the cooling air. It is therefore apparent
that a skilled person would not regard a sem -cl osed
slot as providing an air ventilation duct or exposing a
significant proportion of a rotor bar such that the
rotor bar would be directly cooled by the contacting
air. Thus, the board considers that the subject-matter
of claiml1l of the patent in suit is not anticipated by
t he di scl osure of E3.

It is not in dispute that neither docunent E5 nor
docunent E7 discloses a rotor core in which each of the
teeth is provided with a recess in an outer corner of
one side of the tooth which fornms an air ventilation
duct extending along the axial length of the rotor core
and exposes a significant proportion of one face of a
rotor bar.

The subject-matter of present claiml is therefore
consi dered as being new in the sense of Article 54(1)
EPC.

| nventive step

Docunent E7 discloses a rotor core, apparently for a
cage induction nachine, conprising a plurality of teeth,
a plurality of rotor bar slots and a rotor bar

contained in each slot. According to E7, different

types of lamnations are used in the rotor core. A

first type of lam nation has round holes in the teeth.
Packets of lamnations of the first type form
sectionalised axial ventilation ducts in the core. Each
tooth of a I am nation of the other type is provided

with a recess in an outer corner of one side of the

tooth. Packets of |am nations of the other type are
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pl aced at the ends of the packets of |am nations of the
first type for input/output of cooling air fromthe air
gap into/fromthe axial ventilation ducts. Since the
packets of |am nations of the other type only occupy a
relatively small proportion of the axial length of the
core, it is apparent that the recesses in these

| am nations do not formair ventilation ducts extendi ng
along the axial length of the rotor core and do not
expose a significant proportion of one face of a rotor
bar .

The probl em sol ved by these novel features of the
invention is that of providing a nore efficient
ventilation of the rotor. As explained before, docunent
E2 is not concerned with the ventilation of a rotor
core and especially not with direct ventilation of
rotor bars. It would therefore not be obvious to the
skilled person to resort to the teaching of E2 in order
to solve the problemtackled by the invention. A

conmbi nation of E7 and E2 woul d thus be based on

hi ndsi ght. Using sem -cl osed slots, which are generally
known (see E5 and E3), in the rotor core described in
E7 woul d al so not be contenplated by the skilled person
wanting to inprove ventilation, because it is known, in
particular fromE3, that sem -closed slots do not
provide efficient ventilation. Furthernore, E3 is
concerned with cooling of the active iron in a rotor
core, not wth direct cooling of rotor bars and nothing
in E3 suggests exposing a significant proportion of one
face of a rotor bar to cooling air. Thus, a conbination
of E7 and E3 would not |ead the skilled person to the
subject-matter defined by claim1l of the patent in suit.
It m ght be obvious that the use of different types of

| am nati ons makes the rotor core of E7 expensive.
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However, the state of the art does not contain any
suggestion that using only | am nations provided with
recesses would provide ventilation ducts suitable for
cooling the rotor and especially the rotor bars. Thus,
t he board considers that, w thout hindsight, it was not
obvious to a skilled person to reconstruct the rotor of
E7 using only | am nations provided with recesses.

Therefore, the board concludes that, having regard to
the state of the art, the subject-matter of claim1l of
the patent in suit is not obvious to a person skilled
in the art. The subject-matter of claiml is thus to be
consi dered as involving an inventive step in the sense
of Article 56 EPC.

Clains 2 to 15 of the patent in suit are dependent on
claiml. Their subject-matter is therefore considered

as being new and involving an inventive step.
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to maintain the patent in anmended formin the

foll owi ng version

cl ai ns:

- 1to 4 filed in the oral proceedings

- 5 to 15 as approved by the opposition division

descri ption:

- page 3 filed in the oral proceedings

- pages 2, 4, 5, 6 as approved by the opposition
di vi si on

dr awi ngs:

- Figures 1 to 12 of the patent specification.

The Regi strar: The Chai r man:

D. Sauter F. Edlinger
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