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Summary of Facts and Subm ssi ons

0207.D

The appeal s of both the patent proprietor and the
opponent are directed against the interlocutory

deci sion of the Qpposition Division dated 28 January
2002 according to which, account being taken of the
anmendnents made by the patent proprietor during the
opposi tion proceedi ngs, European patent No. 0 561 268
and the invention to which it relates were found to
nmeet the requirenents of the EPC

The followng prior art played a role during appeal:

D3: US-A-3 921 741

D5: US-A-3 533 484

D12: DE-A-40 00 960

D14: US-A-3 908 776.

During oral proceedings held 18 Decenber 2003 appel | ant
| /the patent proprietor requested that the decision
under appeal be set aside and that the patent be

mai ntai ned on the basis of the clains filed as first
auxiliary request with the letter of 18 Novenber 2003
(rmain request) or in the alternative on the basis of
the first to fourth auxiliary requests submtted at the
oral proceedings. Appellant 11/the opponent requested
that the decision under appeal be set aside and that

t he patent be revoked.

The respective clains 1 according to the requests of
appellant I/the patent proprietor read as foll ows:
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Mai n request

"A notor and pedal driven bicycle (Pl) conprising a
notor wheel driving unit for giving a driving power to
a wheel (254), said notor wheel driving unit including
a disc-like casing (205, 206) defining a space therein,
said casing (205, 206) conprising two portions, a fixed
portion (205) secured to a hub spindle (207) of the
wheel (254) and a rotatable portion (206) provided on a
hub shell (224) nounted on said hub spindle (207) to be
rotatable along with said hub shell (224); and a wheel
driving notor (251) powered by a battery (220) and a
speed reducer coupled to the nmotor (251) to reduce a
revol ution speed of said notor (251) and said notor
(251) being provided on the inside of the fixed portion
of the casing (205), characterized in that said notor
(251) extends parallel to and apart fromsaid hub
spindle, so that said notor does not encl ose said hub
spindle, and in that said nmotor (251) and said speed
reducer are both provided at a | ocation | ower than said
hub spindle (207)."

First auxiliary request

"A notor and pedal driven bicycle (Pl; P2) conprising a
notor wheel driving unit for giving a driving power to
a wheel (104; 254), said notor wheel driving unit
including a disc-1ike casing (105, 106; 205, 206)
defining a space therein, said casing (105, 106; 205,
206) conprising two portions, a fixed portion (105;

205) secured to a hub spindle (107; 207) of the wheel
(104; 254) and a rotatable portion (106; 206) provided
on a hub shell (124; 224) nounted on said hub spindle
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(107; 207) to be rotatable along with said hub shel
(124; 224); and a wheel driving notor (101; 251)
powered by a battery (102; 220) and a speed reducer
coupled to the notor (101; 251) to reduce a revolution
speed of said notor (101; 251) and said notor (101;
251) being provided on the inside of the fixed portion
of the casing (105; 205), characterized in that said
not or (101; 251) extends parallel to and apart from
said hub spindle, so that said notor does not enclose
said hub spindle, and in that a control unit including
a control substrate and a control circuit conponent is
provi ded on said fixed portion (105; 205) of the casing
(105, 106; 205, 206)."

Second auxiliary request

"A notor and pedal driven bicycle (Pl; P2) conprising a
notor wheel driving unit for giving a driving power to
a wheel (104; 254), said notor wheel driving unit
including a disc-1ike casing (105, 106; 205, 206)
defining a space therein, said casing (105, 106; 205,
206) conmprising two portions, a fixed portion (105;
205) secured to a hub spindle (107; 207) of the wheel
(104; 254) and a rotatable portion (106; 206) provided
on a hub shell (124; 224) nounted on said hub spindle
(107; 207) to be rotatable along with said hub shel
(124; 224); and a wheel driving notor (101; 251)
powered by a battery (102; 220) and a speed reducer
coupled to the notor (101; 251) to reduce a revolution
speed of said notor (101; 251) and said nmotor (101;
251) being provided on the inside of the fixed portion
of the casing (105; 205), characterized in that said
not or (101; 251) extends parallel to and apart from
said hub spindle, so that said notor does not enclose
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said hub spindle, and in that a control unit including
a control substrate and a control circuit conmponent is
provi ded on said fixed portion (105; 205) of the casing
(105, 106; 205, 206), the control unit (126; 217) being
provided in such a manner that it conmes close to the
internal surface of the fixed portion (105; 205) of the
casing (105, 106; 205, 206) to effectively dissipate
heat " .

Third auxiliary request

"A notor and pedal driven bicycle (Pl; P2) conprising a
notor wheel driving unit for giving a driving power to
a wheel (104; 254), said notor wheel driving unit
including a disc-1ike casing (105, 106; 205, 206)
defining a space therein, said casing (105, 106; 205,
206) conmprising two portions, a fixed portion (105;

205) secured to a hub spindle (107; 207) of the wheel
(104; 254) and a rotatable portion (106; 206) provided
on a hub shell (124; 224) nmounted on said hub spindle
(107; 207) to be rotatable along with said hub shel
(124; 224); and a wheel driving notor (101; 251)
powered by a battery (102; 220) and a speed reducer
coupled to the notor (101; 251) to reduce a revolution
speed of said notor (101; 251) and said notor (101;

251) being provided on the inside of the fixed portion
of the casing (105; 205), characterized in that said
not or (101; 251) extends parallel to and apart from
said hub spindle, so that said notor does not enclose
said hub spindle, and in that a control unit including
a control substrate and a control circuit conmponent is
provi ded on said fixed portion (105; 205) of the casing
(105, 106; 205, 206), the control unit (126; 217) being
provided in such a manner that it conmes close to the
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internal surface of the fixed portion (105; 205) of the
casing (105, 106; 205, 206) to effectively dissipate
heat, said control substrate being arranged parallel to
the fixed portion (105; 205) of the casing (105, 106;
205, 206)."

Fourth auxiliary request

"A notor and pedal driven bicycle (Pl) conprising a
notor wheel driving unit for giving a driving power to
a wheel (254), said notor wheel driving unit including
a disc-like casing (205, 206) defining a space therein,
said casing (205, 206) conprising two portions, a fixed
portion (205) secured to a hub spindle (207) of the
wheel (254) and a rotatable portion (206) provided on a
hub shell (224) nounted on said hub spindle (207) to be
rotatable along with said hub shell (224); and a wheel
driving notor (251) powered by a battery (220) and a
speed reducer coupled to the nmotor (251) to reduce a
revol ution speed of said notor (251) and said notor
(251) being provided on the inside of the fixed portion
of the casing (205), characterized in that said notor
(251) extends parallel to and apart from said hub
spindle, so that said notor does not encl ose said hub
spindle, and in that said nmotor (251) and said speed
reducer are both provided at a |ocation |ower than said
hub spindle (207), and in that a control unit (217)
including a control substrate and a control circuit
conponent is provided on said fixed portion (205) of

t he casing (205, 206), the control substrate being
arranged parallel to the fixed portion (205) of the
casing (205, 206)."
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The subm ssions of appellant I/the patent proprietor
can be summarised as foll ows:

The subject-matter of claim1 according to the main
request is novel with respect to D12 because there is
no explicit disclosure in that docunent of the feature
that the notor and speed reducer are provided at a

| ocation | ower than the hub spindle. Al so, the notor is
carried by a bracket 10 nounted on the fork and so is
not "provided on the inside of the ...casing"” as
required by claiml. Mreover, the notor in D12 does
not extend parallel to the hub spindle. The subject-
matter of the claimalso involves an inventive step.
The cl ai ned features solve the problem of inproving
safety by lowering the centre of gravity and reduci ng
vibration levels. It requires several steps when
beginning fromthe prior art according to D12 to arrive
at the subject-matter of claim1, nanely to provide the
notor on the inside of the fixed portion of the casing,
turn the notor through 90°, replace the angle drive by
a conventional speed reducer and place both the notor
and the speed reducer below the axle. As regards a
conbi nati on of the teachings of D12 and D5, the latter
teaches the use of a series of small notors arranged
all around the axle. There is no teaching to sel ect
only one notor below the axle. The subject-matter of
claiml1 is also not obvious in the light of a

conmbi nati on of D12 and D3. The enbodi nent of D3,

Figure 4 discloses neither that the notor is bel ow the
axle nor that it is on the inside of the casing.

Mor eover, the teaching of D3 is directed towards the
provi sion of clutches between the speed reducer and
each of the notor and generator.
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Claim1 according to the first auxiliary request
includes the feature that a control unit including a
control substrate and a control circuit conmponent is
provi ded on the fixed portion of the casing. This
feature is disclosed neither in D12 nor in D14. The
latter relates to a different technical field, nanely
wheel chairs, and nerely discloses relays nounted on an
angl ed bracket. The expression "control substrate" in
the claimrelates to an itemsuch as a printed circuit
board which carries electronic conponents, as can be
seen in the patent Figure 10. By conparison there is
reference in D14 to wring.

The subject-matter of claim1 according to the second
auxiliary request additionally contains the feature
that the control unit is provided such that it is close
to the internal surface of the fixed portion of the
casing to effectively dissipate heat. However, in D14
the portion of the bracket which carries the relay is
remote fromthe casing. Heat dissipation is inportant
in view of the closed environnent of the casing but
this problemis not addressed by D14.

In claim1 according to the third auxiliary request the
control substrate is additionally arranged parallel to
the fixed portion of the casing. This is clearly not
known from D14, which arrangenent woul d be detri nmental
as regards heat dissipation.

Claim1 of the fourth auxiliary request conbines the
subject-matter of claiml1 of the main request with the
features of the control unit having a control substrate
and a control circuit conponent and bei ng provi ded on
the fixed portion of the casing with the substrate
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parallel to it. This conbination of features which

t oget her solve the problem of increased safety cannot
be arrived at even by conbi ning three docunents, nanely
D12 with D3 or D5 and D14; this alone is an indication
of inventive step. Mreover, there are many possible
ways of nounting a printed circuit board. The parallel
nmounting which is clainmed is only one of those and
provi des the benefits of inprovenents in both stability
and heat dissipation.

Appel lant 11/the opponent argued essentially that:

The subject-matter of claim1 according to the main
request |acks novelty with respect to the disclosure of
D12. In particular, it is clearly stated in D12

colum 3, lines 26 to 31 that the notor is provided on
the inside of the fixed portion of the casing. As
regards the speed reducer, it is within the comon
knowl edge of the skilled person that an angled drive as
di scl osed in D12 reduces speed and increases torque.
The feature of the parallel arrangenent of the notor is
al so known from D12; the notor is three-di nensional and
t he contested claimdoes not specify in which di nension
the parallelismoccurs. The text bridging colums 2 and
3 of D12, which teaches to position the notor and/or
batteries to provide a |ow centre of gravity, in
conjunction with the positioning in the preferred
enbodi nent of the batteries below the axle is a
teaching to the skilled person to place the notor and
speed reducer bel ow the axle.

Even if the subject-matter of claim1l were found to be
novel it would be obvious when starting fromthe
di scl osure of D12. That prior art solves the probl em of
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provi ding notorised assistance in a bicycle using a
wheel which is easily interchangeable with the front
wheel in a standard fork. The orientation of the notor
in conbination with an angled drive resulted fromthe
standard spacing of the arnms of the fork. However, the
skill ed person knows that an angled drive has
relatively low efficiency. In order to inprove the
efficiency it would be obvious for the skilled person
to arrange the notor parallel to the axle, thereby
avoi ding the need for the angled drive. Such an
arrangenment was al ready known from D5 in the same
technical field.

The subject-matter of claim1 according to the first
auxi liary request is novel but lacks inventive step in
the Iight of the disclosure of D12 and the know edge of
the skilled person. The state of the art at the
priority date demanded the use of electronic conponents
for notor regul ati on and power regeneration and these
woul d be nmounted on a printed circuit board (PCB). In
view of the aimof D12 to permt easy conversion of a
standard bicycle the skilled person would | ocate the
conponents within the casing and this would be possible
only on the fixed portion.

The additional feature of claim1l according to the
second auxiliary request would be normal practice for
t he skilled person.

As regards the parallel nounting of the control
substrate and the fixed portion of the casing according
to the third auxiliary request, the restricted space
avai l able within the casing demands that this
arrangenent be chosen.
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The argunent of appellant |/the patent proprietor in
respect of the fourth auxiliary request that the need
to conbine three docunents is indicative of inventive
step does not apply to a case such as this in which
there is a plurality of problens solved. Mreover,
wheel chairs comonly use wheels simlar to those of

bi cycl es and D14 therefore does not relate to a
different technical field.

Reasons for the Decision

Mai n request

0207.D

D12 relates to a cycle wheel which can be nounted in
the front fork of a bicycle in place of the standard
wheel . The cycl e wheel conprises a disc-like casing
having a first, fixed portion secured to a hub spindle
7 and which fornms one side of the wheel and a second,
rotatable portion which is provided on a hub shell 35,
fornms the other side of the wheel and carries a tyre. A
wheel driving notor 19 powered by batteries 37 is
provided on the inside of the fixed portion of the
casing (see colum 1, lines 44 to 50, particularly

line 48). In the enbodinent the notor is |ocated above,
and with its axis perpendicular to, the hub whilst the
batteries are below the hub. The nmotor is provided with
an angl e drive having an output shaft which is parallel
to the hub. The output shaft of the angle drive carries
a toot hed wheel 40 which drives a further toothed wheel
41 of the sanme size and nounted coaxially with the hub
of the cycle wheel.
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The Board cannot agree with appellant 11/the opponent
that it is inplicit that an angle drive as disclosed in
D12 incorporates a speed reducer. Nevertheless, it is
inmplicit for the skilled person faced with the teaching
of D12 that the wheel would typically rotate at up to
about 150 rpm whil st the notor would typically run at
much hi gher speeds and that it would be necessary to
reduce the speed fromthat of the notor to that of the
wheel , thereby al so generating sufficient torque to
drive the wheel. The feature in claiml of a speed
reducer is therefore inplicitly known from D12.

The Board al so disagrees with appellant 11/the opponent
that there is any anbiguity in the definition in
claiml as regards the orientation of the motor. In the
case of a conponent such as an electric nmotor it is
normal in the art that the axis of the rotor serves as
the basis for defining the orientation of the notor and
the present patent provides no basis for any
alternative understanding. It follows that D12 does not
di scl ose the feature of claim1l that the notor is
arranged parallel to the hub.

Al so the feature in claim1 regarding the |ocation of
the notor and the speed reducer below the hub is not

di sclosed in D12. The indication in the description
that the notor and/or the batteries can be arranged in
such a way as to achieve a |ow centre of gravity cannot
be regarded as a di sclosure of the notor being bel ow

t he hub, particularly since in the described enbodi nment
it is the batteries which are bel ow the hub whilst the
notor is |ocated above it.
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It follows fromthe foregoing that the subject-matter
of claiml1l is not anticipated by D12. The foll ow ng

features are novel:

- the nmotor extends parallel to the hub spindle; and

- the notor and the speed reducer are both provided
at a location | ower than the hub spindle.

The two features which differentiate the subject-matter
of claiml1l fromthat of D12 solve separate problens,
namely to sinplify and inprove the efficiency of the
drive fromthe notor to the rotatable portion of the
wheel on the one hand and to optimse stability of the
bi cycle by providing a low centre of gravity on the

ot her hand. The Board does not agree wth appell ant

| /the patent proprietor that these differentiating
features can be considered to solve a comon probl em of
i nprovi ng safety because the arrangenent of the notor
parallel to the hub, even if it were to result in a
reduction of vibrations in the bicycle, has no direct

i nfluence on safety. According to consistent case |aw
of the Boards, features which do not nutually influence
each other to achieve a technical effect over and above
the sumof their individual effects are to be
considered individually for assessnent of inventive
step; the question is whether each group, considered on
its own, is derivable fromthe prior art in an obvious

manner .

D12 suggests that the notor can be arranged

per pendi cular to the hub spindle and provided with an
angl e drive having an output shaft parallel to the hub
in order to mnimse the width of the wheel (see
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colum 5, lines 36 to 41). However, claim 13, which
relates to the transm ssion of power fromthe notor to
t he wheel, nmerely states that the notor is arranged
next to ("neben") the wheel axle. The skilled person
woul d have been aware that an angle drive such as shown
in the enbodi mrent of D12 both increased cost and
reduced efficiency and it would fall within his norna
activity to dispense with it by sinply arranging the
notor parallel to the wheel axle. Indeed, a parallel
arrangenent of a single notor was already known from D3
in the sane technical field, see the enbodi nent of

Fi gure 4.

As regards the feature that the notor and the speed
reducer are both provided at a |ocation |ower than the
hub spi ndl e, although D12 does suggest that the notor
and/ or batteries be |ocated on the fixed portion of the
wheel in such a way that it results in a |ow centre of
gravity, the only explicit disclosure is in the

enbodi nent, in which the two batteries are below the
hub but the notor and speed reducer are above it.
According to colum 5, lines 18 to 21 the arrangenent
of the batteries bel ow the hub achieves a | ow centre of
gravity. As can be seen fromFigure 2, the batteries
are each of conparable size to the notor and there is
apparently no space available to arrange both batteries
and the notor bel ow the hub. However, it is suggested
in D12 as a further possible feature that electrical
energy be recovered for instance when descending hills
(colum 5, lines 50 to 56). This would enable a
reduction in the capacity and therefore space

requi rement of the batteries and the skilled person
then woul d be free to follow the teaching of D12 itself
and to use any space whi ch becane avail abl e beneath the
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hub to | ocate also the notor there. The correspondi ng
| ocation of the speed reducer would follow
automatically. Simlar considerations would apply if,
in the manner known per se from D3 and D5 and adopted
in the enbodi ments of the clained invention, batteries
were | ocated outside the casing.

2.2 It follows fromthe above that the subject-matter of
claiml1l of the present main request (which corresponds
in essence to claim1l as maintained in the Opposition
Di vi sion) does not involve an inventive step
(Article 56 EPC)

First, second and third auxiliary requests

3. It is not disputed that the subject-matter of claiml
according to these requests is novel. The cl osest prior
art is that disclosed in D12 and the subject-matter of
claim1l1 according to the first auxiliary request
differs therefromby the features that:

- the nmotor extends parallel to and apart fromthe
hub spi ndl e; and

- a control unit including a control substrate and a
control circuit conponent is provided on the fixed
portion of the casing.

The respective clainms 1 according to the second and
third auxiliary requests additionally contain the
following differentiating features:

- the control unit is provided such that it cones
close to the internal surface of the fixed portion

0207.D
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of the casing to effectively dissipate heat
(second and third auxiliary requests); and

- the substrate is arranged parallel to the fixed
portion of the casing (third auxiliary request).

The feature relating to the parallel arrangenent of the
not or solves the problemset out in 2.1.1 above whil st
each of the other additional features relates to the
provi sion and arrangenent of a control unit. As already
menti oned under 2.1 above, such juxtaposed features are
to be considered separately when judging inventive step.
The arrangement of the notor parallel to the wheel axle
is obvious for the reasons already di scussed.

Appel lant 1/the patent proprietor has not denied that

it was known in the art at the priority date of the
present patent to enploy electronic circuitry for
controlling electric traction notors but argues that
the invention according to the clains of the auxiliary
requests resides in the arrangenent of the control unit
in the casing. The only detail contained in D12 of any
control systemfor the notor is a swtch nmounted on the
handl ebars of the bicycle and cabl es connecting the
switch with the batteries and the notor and it woul d be
necessary for the skilled person wishing to put the

di scl osure of D12 into effect using known control
technol ogy to supplenent that disclosure. It is the aim
of D12 that the cycle wheel be interchangeable wth a
standard one and the only practical solution avail abl e
to the skilled person would be to provide the control
circuitry wthin the casing of the wheel. The renaining
subject-matter of the auxiliary requests relating to

the control unit is a juxtaposition of conventional
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sol utions which would readily have occurred to the
skilled person faced with the problemof providing a
satisfactory nmounting for the electronic control unit
in the casing of D12. For exanple, the arrangenent of
t he substrate both close and parallel to the casing is
an obvious solution in view of the necessity for it to
be nounted where space is available and in a manner
which is not susceptible to vibrations. Any beneficial
i nfl uence on heat dissipation resulting fromthis
arrangenment woul d be nmerely a bonus effect and is not
determ native as regards the presence of an inventive
step. It is therefore the Board's view that the
additional features relating to the provision and
arrangement of a control unit are nerely a result of
the normal activity of the skilled person when putting
into effect the teaching of Di2.

3.3 The subject-matter of each claim1 according to the
first to third auxiliary requests therefore al so does

not involve an inventive step.

Fourth auxiliary request

4. The subject-matter of claim1l according to this request
conprises yet another juxtaposition of features
relating to the arrangenent of the notor and the
control unit, all of which have been considered as part
of the higher order requests. In particular, the
subj ect-matter consists of the subject-matter of
claim1 according to the main request together with two
of the three features relating to the control unit
whi ch were added in the third auxiliary request and
whi ch al ready have been found to be obvious for the
skill ed person.

0207.D
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4.1 The subject-matter of claim1l also according to this

request therefore does not involve an inventive step.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The patent is revoked.

The Regi strar: The Chai r man:
S. Fabi ani S. Crane
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