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Summary of Facts and Subm ssi ons

The appeal is against the decision of the opposition
division rejecting the opposition agai nst European
patent No. 425 132. Qpposition was filed against the
patent as a whole. Lack of novelty and of inventive
step were considered as grounds for opposition in the
cont ested deci si on.

. The follow ng prior art docunents considered in the
proceedi ngs before the opposition division are rel evant
to the appeal:

Dl: DE-B-1 209 651

D2: US-A-4 636 706

D4: BOSCH "Techni sche Unterrichtung Drehstrom
Generatoren”; first edition, June 1982; pages 12
to 21

D8: JP-A-61-85 045 (English translation).

[l Wth the statenent setting out the grounds of appeal

the appellant filed a further docunent

D9: JP-A-54-116 610 (English translation) and

i ntroduced additional pages 22 to 27 to D4.

| V. The respondent did not object to the introduction of

the DO or the new pages of D4. In response to the
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Board' s communi cati on acconpanyi ng the sumons to oral
proceedi ngs, the respondent filed with a letter dated
17 Cctober 1998, a new single claim1.

Oral proceedings were held on 2 Decenber 1998.

The appel | ant requested that the decision under appeal
be set aside and that European patent No. 425 132 be
revoked.

The respondent requested as main request that the
appeal be dism ssed and as auxiliary request that the
pat ent be maintained in anended formon the basis of
the claimfiled with the letter dated 17 Cctober 1998,
description to be adapted, and drawi ngs as grant ed.

Claim1l as granted is worded as foll ows:

"An alternating current generator conprising, a stator
(14) including a stator core (16) formed of magnetic
mat eri al and having slots therein; an output w nding
(18) including one or nore conductors disposed within
the slots of the stator core; a rotor (20) rotatably

di sposed within the stator core such that an air gap is
provi ded between the rotor and the stator core, the
rotor conprising a shaft (22), first and second nenbers
(30,32) fornmed of magnetic material carried by the
shaft, the first nenber (30) having a plurality of
first fingers (30B) spaced from one another and
extendi ng substantially axially of the rotor, the
second nenber having a plurality of second fingers
(32B) spaced from one anot her and extendi ng

substantially axially of the rotor, wherein the first
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and second plurality of fingers are interleaved, a
rotor core (34) fornmed of magnetic material carried by
the shaft, interposed between the first and second
menbers and havi ng one end engagi ng the first nenber
and a second and (sic) engaging the second nenber; a
field coil (36) disposed around the rotor core; first
and second slip rings (40,42) carried by the shaft and
el ectrically connected to opposite ends of the field
coil; first and second brushes (44, 46) engagi ng the
slip rings and adapted to be connected to a source of
current to energize the field coil; a plurality of

per manent magnets (54) each of which has a first face
engaging a surface of a first pole finger and a second
face engaging a surface of a second pole finger, the
faces of the permanent magnets having opposite nmagnetic
polarities and being so oriented that nmagnet faces of
i ke magnetic polarity respectively engage opposed
surfaces of a given pole finger, the first and second
menbers and the rotor core defining a closed magnetic
circuit fornmed substantially entirely of magnetic
material; the magnetic circuit being adapted
substantially to shunt the air gap between the rotor
and stator core, whereby the flux devel oped by the

per manent nmagnets is diverted fromthe air gap by the
magnetic circuit and substantially only | eakage fl ux
devel oped by the permanent magnets traverses the stator
core when the field coil is not energized, the field
coil, when energized with current, being adapted to
devel op a field nmagneto-nmagnetic force in the nmagnetic
circuit which opposes the magnet o-nnagnetic force

devel oped in the magnetic circuit by the permanent

magnet s, whereby flux devel oped by the pernanent
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magnets is caused to traverse the air gap through a
path that includes adjacent first and second fingers,
the flux devel oped by the field coil traversing the air
gap and being applied to the stator core by the first
and second fingers, the anount of permanent magnet fl ux
applied to the stator core being dependant upon the
magni tude of the current applied to the field coil."

Claim2 as granted is dependent on claim1.

The single claimof the auxiliary request is a
conmbination of clains 1 and 2 as granted, the clerical
error being corrected and the full stop at the end of
claiml as granted being replaced by:

"; voltage regulating nmeans (VS) for maintaining the
out put voltage of the generator at a desired regul ated
val ue, the regul ating neans applying direct field
current to the field coil in only one direction through
the field coil, and including neans for varying the
magni tude of the direct field current as an inverse

function of the output voltage of the generator."”

The appel |l ant essentially argued as foll ows:

Main request

Docunment D9 anticipated the subject-matter of Caim1l
of the patent as granted even if sone of the features
coul d not be found expressis verbis. The person skilled

in the art unanbi guously included these features in the

di scl osure of D9. A slip ring body (12) as shown in

3306. D
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figure 1 inevitably consisted of first and second slip
rings and the correspondi ng brushes to allow current to
be supplied to the rotating field coil. The cl osed
magnetic circuit including a core (7) was

i ndi stingui shable fromthat of the contested patent and
caused the flux devel oped by the pernmanent nagnets to
be diverted fromthe air gap so that substantially only
| eakage flux traversed the stator core. No speci al

val ues of the degree of shunting or special neans for
obtaining a degree of shunting different fromthat of
D9 were disclosed in the contested patent. The | eakage
flux was thus as clained in the contested patent.

I n magnetizing the magneti c powder as described on
page 5, paragraph 1 of D9, a plurality of nmagnets were
built inevitably oriented in opposite direction to the
stray field (F,, F,) of the previously known
arrangenments (shown in figure 2 of D9) and were thus
formed as specified in the contested claim If there
was any doubt about how such magnets had to be
oriented, docunent D8 (figures 1 and 2) showed the
arrangenment and orientation of such magnets. If not
directly disclosed such features were at | east obvious
fromthe teaching of D9.

Auxiliary request

The vol tage regul ati ng nmeans constituted the usual
regul ati ng means for such generators. Since the
generator output voltage varied with its rotationa
speed and its |oad and the battery to be charged

requi red an approxi mately constant chargi ng vol tage, a

3306. D
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regul ator for varying the magnitude of the field
current as an inverse function of the generator output
vol tage was the usual neans resorted to. Unidirectional
current through the field coil was always utilised in
this context. This was evidenced eg by D4 (pages 16 and
17: "Prinzip der Spannungsregelung”; figures 23 to 26)
and D2 (Abstract). In addition, such voltage regulating
means was al so used for generators w th permanent
magnets, w thout the need for reversing the current

(D8, paragraph bridging pages 5 and 6).

The respondent essentially argued as foll ows:

Main request

The | eakage flux (F, F,) nentioned in the paragraph
bridging pages 2 and 3 in D9 did not traverse the gap
between the rotor and the stator, and figures 2 and 3
(w thout and with permanent nmagnets, respectively)
showed the sane flux (F) between the stator and the
rotor. D9 did not nention that the | eakage flux (Iinked
with the stator coil) was reduced to zero. Moreover,
since the spaces between the claw poles were nerely
filled wth magneti c powder (D9, page 4, paragraph 2)
and magnetized by current in a direction opposite to
the normal flow of current (page 5, paragraph 1), it
was i npossible to determ ne what poles were set up.
This structure was therefore not as specified for the
plurality of permanent magnets in Claim1l of the
contested patent.

There was no suggestion in the prior art to conbine the

3306. D
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teaching of D9 with that of D8 because the latter did
not disclose shunting of the permanent magnet flux. On
the contrary, this docunent suggested that the

per manent magnet flux across the air gap should neet
substantially all of the normal power demand on the
generator. Such a design required a substanti al

per manent magnet flux to be linked with the stator coi
when no field current was suppli ed.

(i) Auxiliary request
The generator of the contested patent nmade voltage
regul ation very sinple because there was no need to

reverse the direction of the field current to obtain
full control of the generator output.

Reasons for the Decision

1. The appeal is adm ssible.

2. The conbination of clains 1 and 2 as granted to form
the claimof the auxiliary request constitutes the only
amendnment made to the patent. This is clearly allowable
under Article 123(2) and (3) EPC

3306. D
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Respondent®s main request

Before it can be deci ded whether the subject-matter of
claim11 is novel and involves an inventive step, it is
necessary to consider the significance of the follow ng
passage in claim1l (colum 7, lines 10 to 17 of the
patent specification): "the magnetic circuit being
adapted substantially to shunt the air gap between the
rotor and stator core, whereby the flux devel oped by

t he permanent magnets is diverted fromthe air gap by
the magnetic circuit and substantially only | eakage
flux devel oped by the permanent magnets traverses the
stator core when the field coil is not energized".

The meani ng of "substantially" has to be construed in

t he context of the clainmed conbination and its
significance in the contested patent specification as a
whol e.

The objects referred to in the patent specification are

as foll ows:

- to increase the power output and conversion
efficiency of the generator (colum 1, lines 7 to
16), and

- to control both field flux and permanent nagnet
flux by neans of (preferably unidirectional) field

current (colum 1, lines 45 to 48).

Per manent magnets (54) engagi ng the surfaces of the

pol e fingers (54A, 54B) which are part of a closed

3306. D
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magnetic circuit defined by the first and second
menbers (30, 32) and the rotor core (34) constitute the
mai n structural feature of claim1l for achieving these
objects, in that the circuit is adapted substantially
to shunt the air gap (claim1l, colum 7, lines 3 to 12;
and description: colum 1, lines 31 to 33; colum 4,
lines 4 to 8. As a result, the flux devel oped by the
per manent magnets is retained within the rotor, and
only a small quantity of nagnetic | eakage flux is
linked with the stator inducing a small voltage in the
stator winding (colum 4, lines 15 to 19). The total
air gap flux can thus be controlled from sonme "near
zero mnimumto some maxi num desi gn val ue" (colum 5,
lines 19 to 21), with the advantage that a "sinple

vol tage regul ati ng arrangenent” can be used and "there
is no need to reverse the direction of current flow
through field coil 36" (colum 5, lines 40 to 48).

.1.3 The degree of shunting the air gap and the anount of

| eakage flux are thus primarily determ ned by the
characteristics of the magnetic circuit (substantially
cl osed steel or iron circuit). It should al so be borne
in mnd that in an electrical charging circuit referred
to in the patent specification (colum 1, lines 3 to 6;
figure 4), a small voltage produced in the stator
winding wwll only generate significant electrical power
when this voltage is at | east greater than the
threshold I evel of the rectifier diodes (see also Di,
colum 1, lines 7 to 17) and nore generally greater
than the battery voltage which woul d ot herw se bl ock

the rectifier diodes.

3306. D
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Docunment D9 di scl oses an alternating current generator
conprising a stator core (9), an output w nding (8),
and a rotor (6) as specified in colum 6, lines 30 to
37, of claiml of the contested patent. The (claw pole
type) rotor (6) conprises a shaft (2) and first and
second nenbers (4) with a plurality of fingers as
specified in lines 37 to 47 of claiml. Afield coi

(5) is disposed around a rotor core (yoke 7; page 2,
third full paragraph; figures 1 to 3) which is

i nterposed between the first and second nenbers. There
is no doubt that the rotor core and said nenbers (4)
including the fingers are fornmed of nmagnetic materi al
since they carry the magnetic flux of both the field
coil (5) and the permanent nmagnets (15), cf paragraph
bridgi ng pages 2 and 3, and figure 3.

The space between the fingers of the nenbers (13) and

t he space between the fingers and the field coil (5) is
filled wth magnetic powder (15) and magneti zed with
current in a direction opposite to the normal flow of
current (cf paragraph bridging pages 4 and 5, and
figure 3). The magnetic orientation of the powder
magnetized in this manner will be a mrror imge of the
magnetic orientation of the claw pole fingers, both
havi ng a predeterm ned nunber of magnetic pol es of
predeterm ned polarity (cf F, and H in figures 2 and
3). The permanent magnets created in this way thus
effectively constitute a plurality of permanent magnets
each of which has a first face engaging a surface of a
first pole finger and a second face engagi ng a surface
of a second pole finger. It follows fromthe foregoing
that these faces have opposite magnetic polarities and

3306. D
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are so oriented that magnet faces of |ike magnetic
polarity respectively engage opposed surfaces of a
given pole finger (claim1l, colum 6, line 57 to
colum 7, line 7, of the contested patent; D9, page 6,

par agraph 1).

As in claiml (colum 7, lines 7 to 17), the closed
magnetic circuit in D9, formed by the first and second
menbers (4) and the rotor core (7), is adapted to
substantially shunt the air gap between the rotor and
stator core, whereby the flux devel oped by the

per manent magnets is diverted fromthe air gap by the
magnetic circuit and substantially only | eakage fl ux
devel oped by the permanent nmagnets traverses the stator
core when the field coil is not energized. This feature
is an inherent characteristic of the structural feature
"cl osed magnetic circuit” as defined in claim1 (and

di scl osed in D9) because a closed magnetic (iron)
circuit has a nuch |lower magnetic resistance than air

t hereby shunting the higher resistance air path. Since
t he degree of shunting primarily depends on the cl osed
magnetic circuit and the | ocation of the permnent
magnets, the closed magnetic circuit of D9 al so has the
sanme functional characteristic as that of the contested
claim(see points 3.1 to 3.1.2 above). Since D9 is
concerned with reducing the | eakage flux F, F, (within
the rotor; page 3, paragraphs 2 to 4), a representation
of the permanent magnet "Il eakage flux" in the neaning
of contested claim1, which did not exist prior to the
i nsertion of permanent magnets (figure 2) and which is
an inevitabl e consequence of any not perfectly closed
magnetic circuit, was not of concern in docunent D9.

3306. D
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The features of lines 17 to 31, colum 7, of claim1 of
the contested patent describe the physical function of
a claw pole type rotor with field coil and permanent
magnets as in figure 3 of D9 and as in the contested
patent. The person skilled in the art directly and
unanbi guously derives this information fromthe
structure and function of the generator disclosed in D9
(in particular page 3, paragraph 2 - page 4,

par agraph 2). The respondent has not contested this
fact either.

Caim1l (colum 6, lines 52 to 57) of the contested
patent further specifies first and second slip rings
and brushes. Such slip rings and brushes constitute the
usual nmeans for feeding direct current to a rotating
field coil of a generator of this kind (see for exanple
D4, page 27, figures 43 and 44).

D9 (page 2, fourth full paragraph and figures 1 and 3)
refers to "a slip ring 12". The question whether first
and second slip rings and brushes are directly and
unanbi guously disclosed in D9 to the person skilled in
the art needs not be definitely answered here, since
two slip rings and brushes would at |east constitute

t he usual choice, and even the only possible solution
unl ess one ending of the w nding was connected to the
casing via the bearings (which is usually avoided). The
subject-matter of claim1l thus does not involve an

i nventive step in the neaning of Article 56 EPC

Auxiliary request

3306. D
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The additional feature of claiml refers to voltage
regul ati ng neans. Vehicle charging generators usually
apply direct field current either fromthe storage
battery or fromthe rectified generator output (see
figure 4 of the patent specification) and require

vol tage regul ati on as specified because the generator
out put voltage changes with the rotation speed of the
engi ne of the vehicle (see eg D8, figure 4 or D2,
Abstract) and the battery needs a substantially
constant charging voltage (see eg D4, pages 16 to 17:
"Prinzip der Spannungsregel ung").

Docunment D9 refers to a "chargi ng generator for

aut onobi | es"” (page 2, first full paragraph) but does
not nention a voltage regulator, nor the manner of
feeding the field coil (5). For the above reasons, the
person skilled in the art woul d however provide a

vol tage regul ator and feed the field coil with varying
field current when the generator is used as indicated.

In view of the established practice with vehicle
charging circuits, field current in only one direction
woul d be the natural choice and the person skilled in
the art would only consider reversing the field current
if the | eakage fl ux devel oped by the pernanent magnets
and linked wwth the stator coil, in the absence of
field current, induced a generator output voltage above
a certain level. This is however unlikely in the case
of D9 where the nmagnetic path is substantially shunted

by a closed nmagnet circuit as in the contested patent.

3306. D
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Docunent D8 (page 5, line 11 - page 6, line 11)
confirms that such voltage regul ati ng neans constitute
a preferred choice of the skilled person also in the
case of a claw pole type generator w th pernmanent
magnets (3) arranged between fingers (1) of first and
second nenbers (figures 1 to 3). Although this
generator makes use of the permanent magnet | eakage
flux linked with the stator coil to supply a basic | oad
demand wi thout field current (figure 4), thereby
suggesting an intentional higher |eakage flux, the
above passage of the description inplies that the
normal voltage regul ator can be used because "the
generator output only by the pernmanent magnet does not
exceed a required value for the vehicle I oad" and "a
regul ator used exclusively for the excitation of the
per manent magnet is not required".

The sane nust therefore be true for the generator of
docunent D9 where the closed magnetic circuit (in
particular the rotor core) has the same characteristics

as in the contested patent.

The conbi nation of a generator with a voltage
regul ati ng nmeans as specified in the single claimof
the auxiliary request therefore constitutes a nornal
design possibility for the person skilled in the art in
view of the disclosure of docunent DO and the general
know edge in the technical field (charging generators

i n vehicles) envisaged by both docunent D9 and the

contested patent.

The subject-matter of the single claimof the auxiliary

3306. D
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request thus does not involve an inventive step in the

meani ng of Article 56 EPC

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. Eur opean patent No. 425 132 is revoked.

The Regi strar: The Chair man:

M Beer W J. L. \Weeler
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