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Summary of Facts and Subm ssi ons

1505.D

The appel l ant contests the decision of the exam ning

di vision to refuse European patent application

No. 97 103 403.8. The reasons given for the refusal was
that the subject-matter of independent clains 1 and 8
filed with the letter dated 15 January 2001 did not

nmeet the requirenents of Articles 52 and 54 EPC and the
requirenments of Articles 52 and 56 EPC respectively,
having regard to the prior art docunment: Dl: EP-A-0 226
550. The subject-matter of independent claim7 was
consi dered as known from D2: US-A-4 954 739.

The document s:

D1: EP- A-0 226 550, and

D2: US-A-4 954 739,

considered in the first instance remain relevant to the
present appeal .

The current version of independent clainms 1 and 7,
which were filed with the letter dated 4 May 2004,
reads as foll ows:

Clami:

"A nethod of making a slotless, teethless stator for an
el ectric machine with the winding coils being | ocated

at the air gap between stator and rotor of said

el ectric machine, conprising a cylindrical stator shel
(14) and winding coils (12) placed on, and attached to,
the inner cylindrical surface of said stator shell (14),
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i ncluding the steps of providing pre-wound w nding
coils (12); arranging and tenporarily securing and
affixing said pre-wound w nding coils on a cylindrical
transfer tool (10); arranging the transfer tool (10)
with the tenporarily secured winding coils (12) inside
said cylindrical stator shell (14); placing the pre-
wound wi nding coils onto said inner cylindrical surface
of said stator shell and renoving the cylindrical
transfer tool (10) with said winding coils remaining

| ocated on said cylindrical inner surface of said
stator shell, characterized in that said nethod further
i ncl udes the steps of

providing the transfer tool (10) with retractable
| ocating pins (18) at one end;

| ocating said pre-wound, preformed winding coils (12)
on said locating pins (18) of said transfer tool (10);

noving said transfer tool (10) with said winding coils
(12) thereon through a bottomplate (26), said stator
shell (14) and a top plate (28) holding the cylindrical
stator shell (14) in position aligned on the axis of
the transfer tool (10), the cylindrical cavity of said
stator shell (14) and the bottomplate (26), with coi
gui des (22) nounted to the bottom side of said plate
(26);

using said coil guides (22) of said bottomplate (26)
for conbing said coils (12) while noving through said
shell (14) so that portions of said coils (12) |ocated
within said stator shell (14) between end turns (11) of
said winding coils are substantially parallel;
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retracting said |ocating pins (18) after said w nding
coils (12) are located within said stator shell (14);

causing said end turns (11) at the locating pin (18)
end of said transfer tool (10) to flair outwardly; and

renoving said transfer tool (10)."

Clam7:

"An apparatus for use in the manufacture of a slotless,
t heethl ess stator of an electric notor with the stator
wi ndi ng consi sting of pre-wound coils (12) being
arranged between the cylindrical inner surface of a
stator shell (14) and a rotor provided w th pernmanent
magnet s, said apparatus conprising a transfer tool (10)
and coil guides (22), said transfer tool (10)
conprising neans for arranging the pre-wound w ndi ng
coils on its cylindrical surface, transferring said
winding coils to the inner, cylindrical surface of the
stator shell (14) by inserting the transfer tool (10)
into the cylindrical opening of said stator shell,
placing said winding coils on said cylindrical surface
of said stator shell, and renoving the transfer tool
after placing said winding coils, characterized in that
said transfer tool (10) conprises

retractable locating pins (18) at one end for |ocating
said pre-wound, prefornmed wnding coils (12) on its

surf ace;

and neans for retracting said |ocating pins (18) after

pl aci ng and arrangi ng said wi nding coils on said inner

1505.D
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surface of said stator shell so that the transfer too
can be renobved,

wherein said coil guides (22) are arranged to be
activated for conbing said winding coils while
inserting said transfer tool into the cylindrical
opening of said stator shell so that portions of said
wi nding coils located within said cylindrical opening
of said stator shell between end turns (11) are
substantially parallel.”

Clainms 2 to 6 are dependent on claim1l and clains 8 and
9 are dependent on claim?7.

The argunents of the appellant can be summarized as
fol | ows:

The apparatus disclosed in D1, which conprised a
transfer tool for inserting coils into the |ongitudinal
cavities of a stator, was unable to transfer pre-wound
coils onto the snmooth, uninterrupted, cylindrical inner
surface of a slotless, theethless stator. No obvi ous
adaptation of this prior art tool would lead to the

cl ai med apparatus or nethod for manufacturing a

sl otl ess, theethless stator.

The appel | ant requested that the decision under appeal
be set aside and that a patent be granted in the

foll owi ng version

cl ai ns: 1to9filed with letter of 4 May 2004,
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descri ption: pages 1, la, 2 filed with letter of
8 April 2004; pages 3 to 6 as originally
filed; and

dr awi ngs: Figures 1 to 8 as originally filed.

Reasons for the Decision

1. The appeal is adm ssible.

Amendnent s

2. The Board is satisfied that the clains and description
according to the present request neet the requirenents
of Article 84 EPC and do not contravene Article 123(2)
EPC.

2.1 This applies in particular to the present claim1 which

1505.D

relates to "a nethod of meking a slotless, teethless
stator for an electric machine with the winding coils
being |l ocated at the air gap between stator and rotor
of said electric machine, conprising a cylindrical
stator shell (14) and winding coils (12) placed on, and
attached to, the inner cylindrical surface of said
stator shell (14)", as this appears fromclaim1 and

t he description (colum 1, lines 5 to 8; colum 3,
lines 51 to 54) as originally filed. Caim1 conprises
all the essential features recited in claim1l of the
application as originally filed and the additi onal
feature according to which the transfer tool is noved
"through a bottomplate (26), said stator shell (14)
and a top plate (28) holding the cylindrical stator
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shell (14) in position aligned on the axis of the
transfer tool (10), the cylindrical cavity of said
stator shell (14) and the bottomplate (26), with coi
gui des (22) nmounted to the bottom side of said plate
(26)". This additional feature is included in the
preferred enbodi nent of realisation disclosed in the
application as filed (see, for instance Figures 1 to 8§;
colum 3, lines 54 to 57). The method according to
claim 1l does not contravene Article 123(2) EPC,

Claim7 relates to "an apparatus for use in the

manuf acture of a slotless, theethless stator of an

el ectric nmotor" and specifies in terns of functions al
t he means used in the nethod according to claim1 for
transferring the winding coils on the inner surface of
the stator shell, in particular retractable |ocating
pins, nmeans for retracting said |ocating pins and coil
gui des. These nmeans were disclosed in the application
as filed. Accordingly, the apparatus according to
claim7 does not extend beyond the content of the
original application.

The subject-matter of claim7 is considered to be new
(Article 54(1) EPC) because none of the cited prior art
docunents di scl oses an apparatus for use in the

manuf acture of a slotless, theethless stator of an

el ectric nmotor which conprises in conbination all the
features recited in claim7. Mre specifically:

D1 discloses (Figures 1 to 4; colum 1, lines 4 to 17;
colum 3, line 14 to colum 14, |ine 51) an apparatus

for manufacturing a stator of an electric machine
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conprising a cylindrical stator shell (2) and w ndi ng
coils (A) inserted in |longitudinal cavities of the
stator shell. This apparatus conprises a support (8)

wi th key gui de bl ades (10) projecting beyond the
support and supporting the stator shell (2), a support
tool (14) surrounding the key guide bl ades (10) and
having a coil guide nenber (13), a series of coil guide
bl ades (6) and a thrust nmenber (12). The coil guide

bl ades receive pre-wound winding coils and formw th
the thrust nmenber (12) a transfer tool which is noved
upward to insert the winding coils into the cavities of
the stator shell and is renoved after the coils have
been pl aced.

However, there is no indication in D1, and in
particular not in colum 3, lines 28 to 56, where the
operation of the coil guide blades (6) is described,
that these guides blades are retracted, i.e. are noved
back with respect of the thrust nenber (12) before this
menber is renmoved fromits operative position. Neither
the coil guide blades (6) nor the coil guide nmenber (13)
are arranged for conmbing the winding coils during the
insertion of the transfer tool into the stator shell.
D1 t hus discloses neither a transfer tool having
retractable |l ocating pins at one end, nor neans for
retracting said locating pins after the coils are

| ocated within the stator shell, nor coil guides, as
recited in claim7. An apparatus having the features
recited in the characterizing part of claim7 is not

di scl osed in DL.

Docunent D2 relates to a slotless, theethless notor and
a transfer tool (50) for manufacturing the stator of
such a nmotor (Figures 7A to 8D). However, neither a
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transfer tool which conprises retractable |ocating pins
at one end for locating pre-wound coils and nmeans for
retracting said pins after the coils have been pl aced

on the inner surface of the stator shell, nor coi

gui des for conbing the coils while insertion of the
transfer tool into the stator shell are disclosed in D2.
The ot her docunents cited in the search report have a
teaching simlar to that of D2, or are |ess rel evant.

The sane considerations apply to claim1 which rel ates
to a method of making a slotless, theethless stator
using a transfer tool and coil guides having the
features recited in claim7. In addition, the nmethod of
claim1l is distinguished over the disclosure of DI by a
step of noving the transfer tool through a bottom plate
supporting the coil guides, the stator shell and a top
pl ate holding this stator and by a step of causing the
end turns at the locating pin end of the transfer tool
to flair outwardly before renoving the transfer tool.
In D1, the transfer tool (12, 6) is first noved through
a bottomplate (14) holding the stator and through the
stator itself, is renobved and the end turns of the
coils are then caused to flair outwardly by another

tool (22) (colum 4, lines 42 to 51). Caimlis
correctly limted agai nst DL.

| nventive step

1505.D

Starting from Dl and having regard to the technical
effects achieved by the invention (see the application
as published, colum 2, lines 13 to 15), the objective
probl em addressed by the invention could be seen as
provi ding slotless and theethless stators having
reduced coil positioning errors and higher slot-fills
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(ratio of copper cross-sectional area to total sl ot
area). This problemis solved by the characterizing
features of claim?7.

As al ready nentioned in paragraphs 3 to 3.3 above, no
suggestion of such a solution can be found in any of
the prior art docunments, which disclose transfer tools
for making stators of electric notors which differ from
t he apparatus according to claim7 by at |east two

i ndependent features. The nmethod according to claim1l
differs fromthe nethods disclosed in the prior art by
at | east four steps (see paragraphs 3 to 4 above).

For the foregoing reasons, in the Board s judgenent the
subject-matter of claim1 and 7 according to the
present request is considered to be new and involve an
inventive step within the nmeaning of Articles 54 and 56
EPC. The application as anended neets the requirenents
of the EPC
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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 grant a patent in the follow ng version:

cl ai ns: 1to9filed with letter of 4 May 2004,

descri ption: pages 1, la, 2 filed with letter of
8 April 2004; pages 3 to 6 as originally

filed; and
dr awi ngs: as originally filed.
The Regi strar: The Chai r man:
D. Sauter W J. L. Wheeler
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