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Summary of Facts and Subm ssi ons

The applicant appeal ed the deci sion of the exam ning
di vision to refuse European patent application
No. 95 924 636. 4.

. Reasons given for the refusal were that claim1l
i ntroduced subject-matter extendi ng beyond the content
of the application as filed, contrary to Article 123(2)
EPC, and that the subject-matter of claim1l did not
i nvol ve an inventive step in the sense of Article 56
EPC in view of the follow ng docunents of the state of
the art:

D1: DE- A-3 819 064; and
D2: WO A-94/07301.

[, A communi cation of the board cited a further docunent
of the state of the art fromthe international search
report:

D3: US-A-4 546 293.

| V. In response to the comuni cation, the appellant anended
the clains and the description of the application.
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The appel | ant requests that a patent be granted in the

foll owi ng version

Descri pti on:

Pages 5, 7, 10 and 11 as originally filed.

Pages 1, 2, 2a, 3, 4, 6, 8 and 9 filed with a letter

dated 6 May 2003.

d ai ns:

No. 1, 2 and 3 filed with the letter dated 6 May 2003.

Dr awi ngs:

Sheets 1/8 to 8/ 8 as originally filed.

The appel | ant requests oral proceedings only for the
case that the above request woul d be rejected.

Claim1l is now worded as foll ows:

"1. A brushless notor and drive system conpri sing:

(a) a brushless DC notor (10) conprising a stator (12)
havi ng three phase wi ndings (A, B, C and a rotor (16)
havi ng magnetic neans (18) forned thereon;

(b) a detector (30) for detecting the position of said

rotor (16) with respect to said stator (12) and
generating a position signal in response thereto;



1715.D

- 3 - T 0280/ 01

(c) a switching anplifier (24) for selectively
supplying current froma source of DC voltage to
respective ones of said phase windings (A, B, C in
accordance with control signals; and

(d) generating nmeans (22) receiving said position
signal and generating said control signals in
accordance with said position signal, said generating
means conpri sing pul se wi dth nodul ati on neans and phase
advance neans for phase advancing timngs of said
control signals so as to precharge said phase w ndi ngs

with current;

characterised in that said generating neans (22) stores
information indicative of the various desired phase
advance angles in conparison to the notor output power,
for various speeds of the rotor, and uses this
information to adjust said timngs of said control
signals during at | east one node of operation in which
the rotational speed of the notor is such that the back
EMF generated in said phase windings is at |east
substantially equal to the DC voltage applied fromsaid

source. "

Clainms 2 and 3 are dependent on claiml.
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The appel l ant essentially argued as foll ows:

The feature of claim1l that the phase advance neans was
for phase advancing timngs of the control signals so
as to precharge the phase wi ndings with current was
supported by the description as filed, see page 8,

line 14 et seq, in particular line 21 et seq. Thus, the
amendnents to claim1 did not contravene Article 123(2)
EPC.

Docunent D1 was directed to conventional brushless

not or operation wherein the advance of the comrutation
poi nt was done to align a notor current vector with the
back EMF to phase conpensate for the inductive |ag of
the notor windings. DL did not teach or suggest to
operate at a notor speed where the back EMF was at

| east substantially equal to the applied voltage and
precharge the winding with current under this

condi ti on.

Docunment D2 was not directed to a brushless DC notor,
but rather to a synchronous pernanent nagnet notor
usi ng phase advance to achieve field weakening, that is
to ensure that the back EMF renai ned substantially |ess
than the applied voltage.
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Reasons for the Decision

2.1

1715.D

The appeal is adm ssible.

Amrendnent s

Claim1 as originally filed includes features (a), (b)
and (c) of present claiml. Cdaiml as originally filed
al so nentions neans, receiving the position signal, for
generating the control signals in accordance with the
position signal and conprising pul se width nodul ation
means. Furthernore, the original description (see in
particular page 8, lines 14 to 24 and 30 to 35)

i ndi cates that the phase advance neans is invoked to
effect premature switching when the speed of the notor
approaches the |l evel where the generated back EMF is
the sane as the applied DC voltage or exceeds this DC
vol tage. According to the original description (see in
particular page 8, lines 24 to 30) this results in a
precharging of the wwnding with current. Finally, the
original description indicates at page 9, lines 5 to 9,
that information indicative of a graph representing the
vari ous phase advance degrees in conparison to the

not or out put power, for various speeds of the notor, is
stored in the logic or processor 22 (which generates
the control signals) and is used during the drive of

t he notor.

Thus, the application as filed discloses the
conbi nation of features recited in present claiml.
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The feature of present claim2 can be found in claim2
as filed and the feature of present claim3 at page 3,
lines 13 to 16, and page 11, lines 15 to 24, of the
description as filed.

The description has been adapted to the anended cl ai s
and to nmention the background art known from docunents
D1, D2 and D3.

The board cones therefore to the conclusion that the
anmendnents to the application do not contravene
Article 123(2) EPC

Novel ty

Docunment D3 describes a brushless notor and drive
systemin accordance with the pre-characterising
portion of present claiml. In the systemof D3, the
signals controlling switching of the current in the
not or wi ndi ngs are phase advanced by an anmount which is
a function of the speed of operation.

Docunment D1 describes a brushless notor and drive
systemin which a tinme anmount defining a phase advance
can have a fixed value or a val ue depending on the
rotational speed of the notor, the required torque or
the torque characteristic.

Docunent D2 describes a permanently excited synchronous
not or and drive systemin which phase advance is used
to achieve field weakening. The phase advance angle is
adj ust ed depending on the difference between set and

nmeasured current or power val ues.
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None of D3, D1, D2 and the other docunents cited in the
i nternational search report and in the supplenentary
Eur opean search report discloses storing information

i ndi cative of the various desired phase advance angl es
in conparison to the notor output power, for various
speeds of the rotor, or using such information to
adjust the timngs of the signals controlling the
switching anplifier.

The subject-matter of claiml is therefore considered
to be newin the sense of Article 54(1) EPC.

| nventive step

The board regards the brushless notor and drive system
di scl osed in docunent D3 as the prior art closest to
the present invention. The subject-matter defined by
claiml differs fromthis closest prior art especially
in that the generating neans stores information

i ndi cative of the various desired phase advance angl es
in conparison to the notor output power, for various
speeds of the rotor, and uses this information to
adjust the timngs of the control signals. This makes
it possible to adjust the timngs of the control
signals so that the notor output power is controll ed,
in particular so that a constant power characteristic
is achi eved. The objective problem solved by the
present invention is therefore that of achieving
control of the notor output power.

Docunents D3, D1 and the other docunents cited in the

i nternational search report and in the supplenentary
Eur opean search report are not concerned with achieving
control of the notor output power.
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4.3 In the system of docunent D2, the input current to a
switching anplifier (converter 6) is controlled during
a field weakening operation. In this node of operation,
a set input current reference is approximtely
equi valent to a power reference and the phase advance
angle is determned (by a device 38) depending on the
di fference between the power reference and a neasured
current (see page 4, lines 18 to 27; page 9, line 25 to
page 10, line 17; and Figures 2 and 3 of D2). Thus, D2
does not suggest determ ning the phase advance angle in
dependence on both the notor output power and the speed
of the notor.

4.4 There is therefore no suggestion in the state of the
art to adjust the timngs of the control signals by
using, as specified in claim1 of the present
application, stored information indicative of the
vari ous desired phase advance angles in conparison to
t he notor output power, for various speeds of the
rotor. Thus, in the judgnment of the board, having
regard to the state of the art, the subject-matter of
claim11 is not obvious to the skilled person, so that
the invention defined by claim1 is considered as
involving an inventive step in the sense of Article 56
EPC.

4.5 Clainms 2 and 3 are dependent claim1l, so that the

subject-matter of clains 2 and 3 is also considered to

be new and invol ve an inventive step.

1715.D
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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:
Descri pti on:

Pages 5, 7, 10 and 11 as originally filed.

Pages 1, 2, 2a, 3, 4, 6, 8 and 9 filed with the letter
dated 6 May 2003.

C ai ns:

No. 1, 2 and 3 filed with the letter dated 6 May 2003.

Dr awi ngs:

Sheets 1/8 to 8/ 8 as originally filed.

The Regi strar: The Chai r man:

D. Sauter W J. L. \Weeler
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