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Summary of Facts and Subm ssi ons
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Wth decision of 6 July 2000 the exam ning division
refused European patent application No. 97 905 537.3 in
the Iight of

(D1) WO A-95/29490 and

(D2) EP-A-0 434 669

for reasons of Articles 54 and 56 EPC.

Agai nst the above deci sion of the exam ning division
the applicant - appellant in the follow ng - | odged an
appeal on 1 Septenber 2000 paying the fee on the sane
day and filing the statenent of grounds of appeal on

5 October 2000 in which he argued that the accompanying
cl ai rs defined novel and inventive subject-matter.

Fol | owi ng the board's Conmuni cati on pursuant to
Article 110(2) EPC in which the board rai sed objections
under Articles 56 and 123(2) EPC the appellant filed
new clainms 1 to 4 according to his main request.

Clains 1 and 4 thereof read as foll ows:

"1. A nethod of preparing a | ow oxygen iron-based,
powder conprising particles of a base powder consisting
of essentially pure iron having an insul ati ng oxygen-
and phosphorus-contai ning barrier, the oxygen content
of the powder being at nost 0.2 and at |east 0.003 % by
wei ght hi gher than the oxygen content of the base
powder, the O P ratio being between 15 and 2, nost
preferably between 10 and 3 as neasured by the ESCA
nmet hod, conprising the steps of preparing a base powder
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consisting of a water-atom sed iron powder or a sponge
iron powder, subjecting the mxture to spraying with a
sol ution of phosphoric acid in an organic sol vent and
drying the obtained m xture, wherein the solution of
phosphoric acid is sprayed on the base powder while
being m xed for a period sufficient to provide an

insul ating barrier of at nost 100 nm as neasured by the
AES net hod on the particles.™

"4. Use of a | ow oxygen powder conpri sing
particles of a base powder consisting of essentially
pure iron having an insul ating oxygen- and phosphor us-
containing barrier, wherein the oxygen content of the
powder is at nost 0.2 and at |east 0.003 % by wei ght
hi gher than the oxygen content of the base powder, the
OPratio is between 15 and 2 and nost preferably
between 10 and 3 as neasured by the ESCA nethod and the
oxygen barrier has a thickness of at nobst 100 nm as
nmeasured by the AES nethod, for the preparation of soft
magneti c conponents having a | oss | ess than 600 Wkg at
1.5T/ 1000 Hz."

Appel l ant's argunents can be summari zed as foll ows:

- (D1) discloses a process for the preparation of
products - nanely iron powders - having inproved
soft magnetic properties by applying phosphoric
acid in water to achieve a circunferential |ayer
of insulating material;

- starting from (Dl) the purpose of the invention is
to provide a nethod for inproving the soft
magneti c properties and the total loss for certain
appl i cati ons;
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- claim1l1 is based on an oxygen content of the
powder being at nost 0,2 and at |east 0,003% by
wei ght hi gher than the oxygen content of the base
powder, on a OP ratio being between 15 and 2 and
on an insulating layer of at nmost 100 nm this
insul ating |ayer according to claim1 is achieved
by subjecting the base powder to spraying with a
sol ution of phosphoric acid in an organic sol vent
while m xing the base powder for a period
sufficient to provide the above insulating |ayer;

- it is observed that the superior properties as
denonstrated in the figures and tables of the
refused application are particularly unexpected in
view of the fact that nore oxide inproved the
i nsul ation according to general know edge;

- (D1) being silent about spraying and only
addressing m xi ng of the base powder, spraying was
per se known from (D2) w thout, however, teaching
a skilled person to have remarkabl e advant ages
Wi th respect to other coating steps such as
di ppi ng or vapour deposition;

- under these circunstances a skilled person could
not expect that spraying could achi eve any
superior effect with respect to di pping and vapour
deposition so that even a conbination of (Dl1) and
(D2) would not lead a skilled person in an obvi ous
way to the clained invention.

The appel | ant requested to set aside the decision under
appeal and to grant the patent on the basis of clains 1
to 4 submtted with letter of 10 July 2002 (nmain
request) or on the basis of above clains 1 to 3
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(auxiliary request) in conbination with a revised
description filed sinultaneously.

Reasons for the Deci sion
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The appeal is adm ssible.

Article 123(2) EPC

Claim1 is based on originally filed clainms 1 (powder
paranmeters), 3 (insulating |layer) and 4 (nmethod steps
for achieving the wanted insulating barrier) and on
Table 1, colum " Qggeq" -

Clains 2 and 3 are based on originally filed clains 5
and 6 and claim4 is based on originally filed clains 1
(powder paraneters) and 3 (insulating |ayer) as well as
Figure 2 (I ow oxygen powder having a |l oss of |ess than
600 Wkg at 1,5 T/1000 Hz) and Table 1 (added oxygen).

Claim4 is based on soft magnetic conponents having a

| oss |l ess than 600 Wkg at 1,5 T/ 1000 Hz. The paraneter
"l oss" or "total loss" in the originally filed
docunents is only disclosed in its Figure 2
representing inter alia a non insul ated base powder
(having a total |oss of about 800 Wkg being well above
the clained value), furthernore sanples "A" according
to the invention (having a total |oss bel ow

approxi mately 500 Wkg) and according to (D1), Ref. B
and DE-C-3 439 397, Ref. C. None of the above val ues
are actually quoted in the application, but can only be
read off approximately fromthe graph. Considering
above Figure 2 and the further documents originally
filed there cannot be derived the threshold clai ned of
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| ess than 600 Wkg at 1,5 T/1000 Hz so that claim4
does not neet the requirenents of Article 123(2) EPC.
Under these circunstances the main request is not

al | owabl e.

2.4 Claim4 not being part of the auxiliary request this
request is not open to an objection under
Article 123(2) EPC

Auxi | iary request

3. Novel ty

The subject-matter of claim1 is novel with respect to
(D1) which is silent about spraying as the treatnent
step for applying a phosphoric acid, see page 4,

lines 10 and 24, and since (D2) does not disclose an
addi tion of oxygen in the clainmed range or a ratio of
oxygen and phosphorus in the range between 15 and 2
according to claim1l1, but rather is based on the
application of a netal al koxide instead of phosphoric

aci d.
4. | nventive step
4.1 From (D1) a process for preparing products having

i nproved soft magnetic properties is known in which
process essentially the content of phosphorus is
observed, see clains 2 and 14, however, not its ratio
Wi th respect to oxygen. The total |oss of a powder
according to (D1) is 700 Wkg when appl yi ng

1,5 T/1000 Hz as can be seen fromthe conparison with
anot her magnetic iron powder, see table on the bottom
of page 9 of (D1).
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Starting from (Dl) as the nearest prior art to be

consi dered the objectively remaining technical problem
to be solved by the invention is to provide a nethod
for inproving the soft magnetic properties and if
needed for certain applications the total | oss.

This problemis solved by the features of claiml,
namel y by adding a small, limted anount of oxygen to
t he base powder between 0,2 and at |east 0, 003% by

wei ght and by observing an O P ratio between 15 and 2
to achieve an extrenely thin insulating |ayer of at
nost 100 nmon the particles when subjecting the base
powder to spraying with a solution of phosphoric acid
in an organic solvent while m xing the base powder for
a sufficient period and thereafter drying the obtained
powder m xture.

The advant ages of the nmethod according to claim1l can
be seen fromFigures 1 and 2 of the application
denonstrating that the powder obtained by the method of
claiml1l is clearly superior to reference powlers "B"
and "C' of the prior art with respect to total | oss.
These results are unexpected since normally a skilled
person woul d have relied on an insulating |ayer by far
t hicker than clained (100 nm since it was genera
techni cal know edge that nore oxide inproved the
insulation. Bearing this fact in mnd a skilled person
starting fromthe prior art disclosed in (D1) could not
rely on general technical know edge, but rather had to
fol |l ow new ways.

This consideration is also relevant with respect to the
procedural steps of how phosphoric acid is applied to

t he base powder since (Dl1) is silent about the
possibility of spraying and only discloses m xing of
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t he base powder when being treated wth phosphoric
acid, see page 4, lines 10/24 and page 9, lines 17 to
20 of (D1).

The further piece of prior art to be considered is (D2)
whi ch docunment per se teaches spraying, see pages 3,
line 40, wthout, however, disclosing any priority for
spraying with respect to further treatnment steps dealt
wi th, such as dipping or vapour depositing, see page 3,
lines 38 to 42 of (D2).

Under these circunstances a skilled person considering
(D1) and (D2) even in conbination could not expect that
spraying in conmbination with the paraneters | aid down
inclaiml could achi eve the advant ageous effects

i nherent in the powder achieved by the nmethod accordi ng
to claim1l and being convincingly proved by the
appel l ant by conparative tests with respect to known
iron based | ow oxygen powders.

Summari zing, the nmethod of claim1 is novel and not
rendered obvious by the prior art according to (Dl) and
(D2) and by the application of general technical

knowl edge so that claim1l is allowable.

This is also true for clains 2 and 3 relating to
enbodi ments of the subject-matter of claiml.

In the revised description filed with letter of 10 July
2002 the prior art is discussed and the problemto be
solved by the invention and its solution are set out so
that the requirements of Rule 27 EPC are net.
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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 on the basis of the auxiliary
request:

Cl ai ns: 1 to 3 submtted with letter of 10 July
2002, received on 13 July 2002.
Descri ption: pages 1, 2, 4 to 7 of WO A-97/30810;
pages 3, 3a submitted with |etter of
10 July 2002, received on 13 July 2002.
Dr awi ngs: Sheet 1/1 wth Figures 1 and 2.
The Regi strar: The Chai r man:
A. Counillon C. T. Wlson
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