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Summary of Facts and Subm ssi ons

The appel |l ant (opponent O2) filed this appeal against
the interl ocutory decision of the opposition division
concerni ng mai ntenance of European patent No. 618 661
in amended form

1. The appellant referred to the foll ow ng docunents in
support of the grounds of appeal:

D1(A1): "Digital C osed Loop Tensioning Systeni;
G Dutt; 1986 International Coil Wnding
Associ ation, Inc.; pages 30 to 35;

D2(A1I): "Proper wire tension can have big inpact on
productivity"; J. Mody; Techevents;
St at omat - G obe;

D3(Al): EXACTROL El ectronic Wre Tensioner; d obe,
product |eaflet;

D4(A1): Exactrol - FMM Control Mbodul e; St at omat - d obe,
product |eaflet.

These docunments will be referred to as D1 to D4,
respectively.

L1l Oral proceedings were held before the Board on 22 My
2003.

| V. The appel | ant requested that the decision under appeal
be set aside and that the patent be revoked.
Qpponent Ol, party as of right, refrained from
presenting its own subm ssions but was represented in
the oral proceedings and al so requested that the patent
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be revoked.

The respondent (patentee) requested that the appeal be
di sm ssed and that the patent be naintained as anended
with Claims 1 to 7 as filed in the oral proceedi ngs on
22 May 2003 and the description and draw ngs as
approved by the opposition division.

Caim1lis worded as foll ows:

"Apparatus for sinmultaneously wi nding two coils (20,
21) of wire on a rotor for use in a dynano el ectric
machi ne conpri si ng:

- first and second wire supplies (36, 37) for
respectively supplying first and second wires (34,
35),

- first and second wi nders (30, 31) for respectively
wi nding said first and second wires on said rotor

- first and second neans for respectively guiding
said first and second wires (34, 35) to said first
and second wi nders,

said first and second neans for guiding respectively
conprising first and second neans for nonitoring
consunption (60, 60') or tension (120, 120') of the
respective one of said first and second wires (34, 35)
whi ch is passing through the respective one of said
first and second neans for guiding, and

first and second neans (66, 66') for applying tension
to the respective one of said first and second
wires (34, 35) which is passing through the respective
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one of said first and second neans for guiding to the
respective one of said first and second w nders (30,
31)

t he apparatus being characterised in that said neans
for guiding further conprises nmeans for nodifying the
mass condition of the coils in order to inprove the

bal ance result of the rotor, and wherein said neans for
nodi fying the mass condition of the coils conprises:

means (100, 101, 102, 104) responsive to said first and
second neans for nmonitoring (60, 60", 120, 120') for
determ ning differences of said consunption or tension
exi sting between said first and second wires (34, 35)
and for adjusting the tension applied by at |east one
of said first and second neans for applying

tension (66, 66') in order to reduce the differences in
consunption or tension existing between said first and
second wires (34, 35)."

Caim6 is worded as foll ows:

"Met hod for sinultaneously winding two coils of

wire (20, 21) on a rotor for use in a dynano el ectric
machi ne wherein each of said coils is being wound by a
respective one of first and second wi nders respectively
supplied with first and second wires fromfirst and
second wire supplies, said nethod conprising the steps
of :

- guiding said wires fromsaid wire supplies to
respective ones of said w nders and w nding said

wires to formsaid coils of said rotor

- noni toring consunption or tension of each one of
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said first and second wires (34, 35) passing from
the respective one of said first and second wire
supplies (36, 37) to the respective one of said
first and second wi nders (30, 31);

- applying tension to each one of said first and
second wires supplied fromsaid first and second
Wi re supplies;

t he met hod being characterised in that during said
guiding step it further conprises the step of nodifying
the mass conditions of said coils in order to inprove

t he bal ance result of the rotor by:

- determ ning differences of said consunption or
tensi on exi sting between said first and second
wires (34, 35), and

- adjusting tension of at |east one of said first
and second wires (34, 35) in order to reduce the
differences in consunption or tension existing
bet ween said first and second wires."

Clainms 2 to 5 and 7 are dependent on Clains 1 and 6,
respectively.

VI, The appel |l ant (opponent O2) essentially argued as
fol |l ows:

Claims 1 and 6 of the opposed patent each specified
nonitoring and determining differences in wire
consunption or tension as two separate alternative
subject-matters. The application as filed did not
directly and unanbi guously disclose that the first and
second wire tensions were conpared to determ ne and
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reduce differences, as it was in fact the case for the
W re consunption neasurenents. The passage of the
description saying that brakes "can additionally or
alternatively be controlled on the basis of feedback
fromoptional wre tension sensors” (colum 7, lines 54
to 58, of the patent specification) referred to
"extrenmely fine regulation” of the wire tensions which
had been initially set to ideal conditions (colum 6,
lines 15 to 17, of the patent specification).
Differences of the wire tensions could not be

determ ned and reduced in the sane way as described for
the wire consunptions if the tension signals were used
"addi tionally" because this would | ead to conpeting
control signals. But the tension sensor signals and
fine regulation could be used instead of
("alternatively") conparing the wire consunptions for
fine control of each of the brakes (patent
specification, colum 8, lines 20 to 28). Since there
was no unanbi guous disclosure in the application as
filed of one of the alternatives specified in clains 1
and 6, the opposed patent contai ned subject-matter

whi ch ext ended beyond the content of the application as
filed and infringed Article 123(2) EPC.

Coi | wi nding machi nes equi pped with the Exactrol - FM
wire tension control system which forned the subject of
docunents D1 to D4 had been made available to the
public. This tension control systemenabled the wire
tensions to be set independently, but it would be
preferable to set the same value of tension for both
flyers of a double-flyer w nding machi ne. Const ant
tension of both wires was mai ntained by virtue of a

cl osed | oop control of the force applied to each of the
wires (D4). The Exactrol - FM undoubt edly i nproved the
bal ance result of the rotor and thus nodified the nass
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condition of the coils because it maintai ned equal
tension in both wires during the wi nding process. It
did not directly conpare the tensions of the first and
second wires, but reduced differences therebetween by
virtue of a common set point. The known system was
advant ageous i n sone aspects because it was possible to
set different tension levels (for instance to take
account of different wire properties) and each of the
wires could then be controlled at its ideal tension
value while clainms 1 and 6 of the opposed patent only
specified that the differences were reduced. The
subject-matter of the present claiml (and simlarly
that of claim6) only differed fromthis prior art in
that it had nmeans for nonitoring for determning

di fferences of tension existing between said first and
second w res.

The technical problem solved by the opposed patent had
to be seen as finding an alternative control regine to
t he i ndependent control of the wire tensions in said
prior art.

In reality, this was no problemat all for the person
skilled in the art and its solution was nerely a
routi ne workshop nodification because it was obvious to
control one wire tension at a set point and to conpare
t he neasured tension of the second wire with that of
the first wire. Additional control of the absolute

val ue of the tension of one wire was necessary anyway
to obtain uniformw ndings and to avoi d sl ack zones.
Thi s obvi ous sol uti on woul d be equival ent in nmany ways
to the master/slave control disclosed in the
description of the opposed patent. The subject-matter
of clainmse 1 and 6 did not involve an inventive step
(Article 56 EPC)
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The respondent essentially argued as foll ows:

The opposed patent described two different enbodi nents
of the sanme invention. The description of the first
enbodi nent di sclosed in detail how the consunptions of
the two wires were conpared and equality of the wire
consunptions restored if a difference was detern ned.
The neasurenents of the wire consunptions were used as
an indication of the wire elongations. The objective
was to avoid different elongations in order to inprove
t he bal ance result of the wound rotor. It was clear
fromthe description, colum 8 of the patent
specification, that this could be obtained in the
alternative enbodi nent by determ ning differences of
the wire tensions and by ensuring that both wres

al ways had substantially the same tension. The wire
tensi ons of the sinultaneously wound coils of prior art
apparatus were only supposed to be the sane and
supposedly nmai ntained at the ideal set value, but they
were not so in practice. Determining differences in

el ongation, either by conparing the wire consunptions
or the wire tensions, nmade it possible to avoid
variation in the nasses being deposited in the

si mul t aneously wound first and second coils.

It was common practice to correct unbal ances produced
during the w nding process by addi ng masses to, or
removi ng masses from the finished rotor. In high speed
armatures, it was not practicable to add nasses. But
mlling grooves in a finished rotor at the end of a
production |ine where the bal ance had to be checked was
difficult. The present invention was based on the

i nsight that unbal ances resulting fromthe w nding
operation could be substantially elimnated if
differences in the elongation of a first wire and that
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of a second sinultaneously wound w re were avoi ded.

The apparatus equi pped with the Exactrol-FMw re
tension control systemcontrolled the wire tension of
each of the coils independently. In practice, this |led
to different wire elongations and rotor unbal ances.
There was no hint in the prior art that w nding

unbal ances coul d be elim nated by determ ning
differences in wire consunption or tension of

si mul t aneously wound coil s.

Reasons for the Deci sion

1.2

1.3

1459.D

Arendnent s

The clains as granted, except for the reference signs
and linguistic corrections, are identical with the
corresponding clains of the application as filed. Al so
t he passages of the description to which the parties
referred have their counterparts in the application as
filed. For ease of conprehension, references wll

i kewi se be made to correspondi ng passages of the

pat ent specification.

Claims 1 and 6 are substantially a conbi nation of
claims 1 to 5 and clains 11 to 15 as granted,
respectively. The only amendnent objected to by the
appel lant is concerned with "determ ning differences of

tensi on exi sting between said first and second
wires", as an alternative to determ ning differences of
wire consunption, in each of clains 1 and 6.

The patent specification (colum 1, lines 45 to 48;
colum 2, lines 2 to 9) describes sinultaneously
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wi ndi ng the sanme nunber of turns of two wires in two
pairs of symetrically opposite slots as creating a
known theoretical basis for avoiding rotor w nding
unbal ance. Tensioner devices (eg hysteresis brakes) for
each of the wires are supposed to guarantee in these
prior art winders that predeterm ned tensions are

mai ntained on the wires during the various w nding
operations (colum 2, lines 24 to 29; colum 5,

lines 20 to 24). In practice, however, a difference
between the tension of the wires "can result in
different elongation of the wires" with the result
that, in certain instances, different nmasses of wre
are supplied into symmetrically opposite pairs of slots
of the armature and the armature becones unbal anced
(colum 2, lines 40 to 48). Substantially elimnating
these "differences"” is described as a particul ar object
of the invention (colum 3, lines 21 to 27). This can
be achi eved by measuring the consunptions or tensions
as an indication of wire elongation (colum 5, |ines 40
to 47; colum 8, lines 4 to 11 and lines 20 to 24), and
by i ncreasing or decreasing the tension of one of the
wires "relative to" the tension of the other wire to
restore substantial equality of the consunptions or
tensions (colum 3, lines 31 to 46; colum 5, line 47
to colum 6, line 14). The description of the first
enbodi nent contains a nore detailed disclosure of how
the wire consunptions are conpared with each other and
how di fferences are determ ned (colum 6, lines 19 to
24; colum 7, lines 45 to 47; Figures 9 and 10). The
description of the second enbodi nent (colum 8,

lines 20 to 32; Figure 11) discloses an alternative
determ nation of wire elongation and the supply of the
out put signals of two wire tension sensors to the sane
control apparatus (Figure 9) to substantially equalize
W re consunptions.
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In the judgenent of the Board, the description of the
application as filed taken as a whole in the |ight of
the stated objects vis-a-vis the acknow edged prior art
| eaves no doubt that determ ning and reducing

di fferences of wire consunption or tension (by
conparing the respective quantities to each other)
constitute two alternative solutions disclosed in the
application as filed, to avoid differences in

el ongation of the wires which would otherwise |lead to
the supply of different masses to symetrically
opposite slots. It would be inconsistent with this
teaching if the wire tensions of the simnultaneously
wound pair of coils were adjusted i ndependently of each
ot her because it ainmed at elimnating instantaneous

di fferences in elongation by adjusting the tension of
one wire relative to that of the other wire. Therefore,
the subject-matter of clainms 1 and 6 does not extend
beyond the application as filed (Article 123(2) EPC)

The dependent clains 2 to 5 and 7 correspond to

clainms 6, 8 to 10 and 16, respectively. The description
has been adapted to the anended clains 1 and 6 and
statenents of prior art were included. Al the clains
have been restricted in scope by the inclusion of
originally disclosed features as set out above. The
amendnents thus do not infringe Article 123(2) or (3)
EPC.

Novel ty and inventive step

According to the appellant, coil w nding machi nes
equi pped with the Exactrol-FMw re tension control
system whi ch forned the subject of docunents D1 to D4
constituted the closest prior art. The respondent did
not contest that such machines constituted prior art
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and had all the features of the pre-characterising part
of the present claim1, nor that they perfornmed all the
met hod steps of the pre-characterising part of the
present claim6. In a force control node of operation
of these machines, a closed |oop control maintains a
sel ected constant wire tension (D1, page 32, right-hand
col um, paragraph 3 and page 34, |eft-hand col umm,

par agraph 2; D4, paragraph headed "Control™). If two
coils were wound sinmultaneously on a rotor, as it was
common practice to do, these nmachi nes would control the
tensi on of each of the wires independently and maintain
the tensions at val ues which may be the sanme or

i ndependent val ues to accommopdate special situations
(D4, paragraph headed "Control").

Novel ty was not contested because this prior art, at
| east, did not disclose determning differences of
consunption or tension between the wires in order to
reduce these differences.

Stating the problemas "finding an alternative control
reginme to the independent control of the wire tensions
in said prior art" as suggested by the appellant would
inmply that the control should be other than independent
for obtaining the sane effect. However, this is not
justified by the teaching of the closest prior art.
Neither is the effect the sanme if differences between
two wire tensions are determ ned instead of individual
di fferences of each of the wire tensions with respect
to predeterm ned values. Nor is it excluded on an

obj ective analysis that independent control is kept as
a key elenment of Exactrol-FMforce control and that

ot her nmeasures are taken to substantially elimnate
rotor unbal ance. The objective problem solved by the
opposed patent is rather "to reduce or substantially
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el imnate the unbal ance of an armature that may be due
to the coils wound on the armature” as stated at
colum 3, lines 17 to 20, of the patent specification.

2.4 There is no indication in any of the cited docunents D1
to D4 that sinultaneous wi nding of theoretically
bal anced coils may, in practice, introduce unbal ance of
the finished rotor. There is in fact no reference to
probl ens of unbal ance at all in DL to D4 and no
suggestion either that sinultaneously wound coils
shoul d be considered as a pair and deviations of
i ndi vi dual process variabl es should be judged by
reference to the respective other of the pair. The
Exactrol - FM control nodul es as evidenced by Dl to D4
mai ntai n precise control over wire tension to
conpensate for environnmental changes and to achieve
tight, uniformw ndings (D1, page 30, |eft-hand col umm;
page 32, right-hand colum; page 34: "Sunmary"; D2,
page 1; D4, left-hand colum). But there is no hint in
Dl to D4 that differences in tension or consunption
between the wires of the pair which is being wound
shoul d be determ ned and that the tension applied by at
| east one of said first and second neans for applying
tensi on should be adjusted in order to reduce such
di ff erences.

2.5 The Board does not accept the appellant's argunment that
the subject-matter of clains 1 and 6 is nerely a
routi ne workshop nodi fication and equival ent in many
ways to the master/slave control disclosed in the
description of the opposed patent. Although it is true
that the individual precise control of the wire tension
in the prior art may be considered as a neans for
nodi fying the mass condition of the coils to inprove
t he bal ance result of the rotor, it does not take into

1459.D Y A
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account actual instantaneous differences existing
between the two wires and has a different dynamc
behavi our. For exanple, error signals of equal
anplitude and opposite sense would nornmally lead to the
same corrective effort (in absolute terns) in each of

t he feedback controllers as would error signals of

equal anplitude and |ike sense. This is not the case in
t he enbodi nent of the opposed patent where "the other
flyer, together with its respective tensioner, acts as
a "slave" and tries to follow the wire consunption of
the "master" in order to reduce differences in the

wi ndi ng conditions" (patent specification, colum 6,
lines 27 to 34). Even if the master provided only a | ow
quality control of the wire tension of one wre,

wi ndi ng unbal ance woul d neverthel ess be reduced if the
other wire tension controlled by the slave closely

foll owed these variations to nodify the mass conditions
of the (pair of) coils to inprove the bal ance result of
the rotor as set out in clains 1 and 6.

Wt hout know edge of the opposed patent, determ ning
and reducing differences of tension in the first and
second wires as specified in clainms 1 and 6 thus cannot
be considered as an obvious nodification of the
Exactrol - FM system as evidenced by D1 to D4. This is

i kewi se true for the other alternative contained in

t hese cl ai ns8 because differences in consunption are not
mentioned at all in DL to D4. The subject-matter of
claims 1 and 6 and of their dependent clains shal

t herefore be considered as involving an inventive step
(Article 56 EPC)

No ot her objections having been raised, the Board
considers that the amended patent and the invention to
which it relates neet the requirenents of the
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Convention (Article 102(3) EPC)

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 as anended in the
foll owi ng version
Claims 1 to 7 as filed in the oral proceedings,
description and drawi ngs as approved by the opposition
di vi si on.

The Registrar: The Chai r man:

R Schumacher W J. L. Wheeler
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