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Summary of Facts and Subm ssi ons

1267.D

This appeal lies fromthe decision of the opposition
di vision dated 1 Septenber 1995 revoki ng the European
patent No. 0 292 989.

The i ndependent clains 1, 9, and 10 of the patent as
granted read as foll ows:

"1l. Apparatus for effecting a fine novenent conprising

- a noving nenber (12, 32, 42, 46, 50, 51, 60, 65,
70, 74, 80, 90) and

- an inpact force generating neans having an
inertia nmenber (13, 33, 43, 47, 76, 82, 85, 87)
and an inertia nmenber driving neans,

characterized in
that the inertia nenber driving neans conprises

- a piezoelectric/electrostrictive elenent (11,
18, 31, 41, 45, 75, 81, 84, 86) one end of which
is attached to the noving nenber and the other
end of which is attached to the inertia nmenber,
and

- means (16, 17) for driving the
pi ezoel ectric/electrostrictive el enent.”

"9. Method of effecting a fine novenent of a noving
menber by an inpact force provided by driving an
inertia nmenber,

characterized by

- coupling a piezoelectric/electrostrictive
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el enent between the noving nenber and the
inertia nmenber,

- quickly starting an extension or contraction of
t he piezoelectric/electrostrictive el enent by
charging or discharging an electrical field
applied thereto, and

- gently resetting it toits original length.”

"10. Method of effecting a fine novenent of a noving
menber by an inpact force provided by driving an
inertia nmenber,

characterized by

- coupling a piezoelectric/electrostrictive
el enent between the noving nenber and the
inertia nmenber,

- continuously deformng the
pi ezoel ectric/electrostrictive el enent by
charging or discharging an electrical field
applied thereto, and

- abruptly stopping the deformation thereof."”

1. An opposition was filed by the respondent (opponent) on
t he grounds of |ack of novelty and | ack of inventive
step (Article 100(a) EPC) based on the prior art
docunent s:

D1: US- A-3 957 162; and

D2: US-A-4 195 243.
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The opposition division revoked the patent on the
ground that the subject matter of clains 1, 5, and 6

| acked novelty with respect to docunent Dl1. The
decision relied on the enbodi ment of Figure 6 in
docunent D1 together with the information in the
docunent that the resilient elenment shown in Figure 6
bet ween the novi ng menber and the piezoelectric el enent
could be omtted. In this case, the piezoelectric

el ement of the device of docunment D1 would be attached
to the noving nmenber, as is the case in claim1 of the
patent in suit.

An appeal was filed on 6 Novenmber 1995 by the patent
proprietor, paying the appeal fee the sane day. A
statenment of grounds was filed on 8 January 1996 al ong
with a new set of clains formng an auxiliary request.

During the oral proceedings held on 30 March 2000, the
parties made the foll ow ng requests:

The appel | ant requested that the decision under appeal
be set aside and, as a main request, that the patent be
mai ntai ned as granted, or, as an auxiliary request, the
pat ent be mai ntai ned based on the clains 1 to 10 filed
with the statenment of grounds of the appeal.

Furthernore, the appellant requested the reinbursenent
of the appeal s fee.

The respondent requested the revocation of the patent
inits entirety.

Claim1 according to the auxiliary request differs from
that of the main request in that the last |ine of
claiml of the main request "nmeans (16, 17) for driving
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t he piezoelectric/electrostrictive elenment.” is
repl aced by:

"means (16, 17) for driving the

pi ezoel ectric/electrostrictive el enment by applying
accel eration waveforns so as to quickly start an
extension or contraction of the

pi ezoel ectric/electrostrictive el enment by charging or
di scharging an electrical field applied thereto and
gently reset it to its original |ength, or

continuously deformthe piezoelectric/electrostrictive
el ement by charging or discharging an electrical field
applied thereto and abruptly stop the deformation

t hereof . "

| ndependent clainms 9 and 10 of the auxiliary request
are identical to those of the main request.

VII. The appel | ant nmade essentially the foll ow ng argunents
in support of his requests:

(a) The decision under appeal relied on the statenent
in colum 4, lines 46 to 47 of docunment D1 which
suggests that the resilient element 53 can be
omtted and the first block 48 can be directly
attached to the noving nenber 2. On the other
hand, it is stated on colum 4, lines 39 to 45
t hat when the piezoelectric el enent undergoes a
shape change in response to an applied voltage
pul se, the first block 48 will be given a
mechani cal inpulse which in turn is transferred to
t he noving nenber 2. Fromthe definition of
"“mechani cal inpul se" given in colum 2, lines 65
to 68 in connection with the enbodi nent of

1267.D Y A
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Figure 1, as well as in clains 1, 11, 12 and 23 of
docunent D1, this neans that the transfer of
mechani cal inpulse fromthe first block 48 to the
novi ng nenber 2 takes place when the first bl ock
48 hits the noving nmenber with an inpact in order
to bring the latter in notion. If however the
first block is firmy attached to the noving
menber, the device cannot function in the manner
expl ai ned in the above-nenti oned passages of
docunent D1. Thus, follow ng the decision T 56/87
(A EPO 1990, 188), the feature of colum 4,
lines 46 to 47 cannot be considered as form ng
part of the teaching of docunent D1, since it is
in contradiction with the rest of the technical

t eachi ng of document D1.

Regardl ess of whether the resilient elenment 53 is
present or not, the device according to Figure 6
of document D1 cannot work, since the

pi ezoel ectric element and the first and second

bl ocks are kept together by a bolt 51 with nut 52.
The overall length of the assenbly of the two

bl ocks and the piezoelectric el enent does not
change when the piezoelectric elenment receives a
vol t age pul se, although an internal pressure

bet ween the outer ends of the two bl ocks builds up
as the nut and bolt prevent any expansion of the
assenbly when the piezoelectric elenment receives a
vol tage pulse. As a result, no net novenent of the
assenbly held together by the bolt with nut wll
take place, and therefore no transfer of

nmechani cal inpulse to the noving nmenber can occur.
In other words, the skilled person would realize
that the device of Figure 6 cannot work and woul d
for this reason alone disregard the teaching given
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in docunent D1 regarding Figure 6.

Even if one woul d assune, as the respondent does,
that the bolt has sone elasticity, a piezoelectric
el ement of the kind disclosed in docunent D1 woul d
only be able to cause a negligible deformation of
the bolt, due to the orders of magnitude

di fference between the nechanical strain required
to cause the necessary deformation of the bolt and
the upper Iimts of mechanical strain that could
be produced by a piezoelectric elenent. Thus, the
m nute deformation of the bolt would not allow for
a transfer of nechanical inpulse |arge enough to
overcone the static friction between the noving
menber and the sliding surface. Furthernore, it is
uncl ear what purpose the bolt and nut have in the
enbodi nent of Figure 6.

Mor eover, the frequencies at which the

pi ezoel ectric element of the device of docunment D1
is supposed to work (10 - 50 kHz) are three orders
of magni tude | arger than the frequency 25 Hz
recomended for the enbodi ment of Figure 1 (cf.
colum 3, line 49 and colum 4, lines 56 to 57).
Thus, in the light of the apparent discrepancies
bet ween the enbodi nents of Figures 1 and 6, the
skill ed person reading the quoted frequency val ues
for the enbodi ment of Figure 6 would not take

t hese val ues seriously. For these reasons al one,
the skilled person would arrive at the concl usion
that the device of Figure 6 could not worKk.

In order that a device of the type presented in
the patent in suit works, there has to be an
asymmetry of forces, so that the novenent of the
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novi ng nmenber during the first part of the cycle
is not cancelled out by a reverse novenent when
the inertia nmenber is returned to its initial
position. Although docunent Dl di scusses asymmetry
of forces, this is only in connection with the
enbodi ments of Figures 1 to 5 which function
entirely differently fromthe enbodi nent of

Figure 6. For the latter, it is nerely stated that
"a voltage pulse"” is given to the piezoelectric

el ement (cf. D1, columm 4, lines 39 to 45). Thus,
there is no teachi ng whatsoever in docunent Dl as
to which properties such voltage pul ses shoul d
have in order to produce the desired notion of the
novi ng nenber.

Al t hough docunent D2 gives detailed information
about how to produce voltage pul ses for a

pi ezoel ectric transducer, this docunent is not

rel evant, since the piezoelectric elenment is not
attached to the noving nenber but to a base plate
whi ch remai ns at rest. Thus, docunents D1 and D2
relate to completely different devices and the
skilled person faced with the problemof finding a
sui tabl e voltage pul se for the device of docunent
D1 woul d therefore not consider docunment D2.

(f) The decision under appeal only considered
clainms 1, 5, 6 for their patentability and did not
consi der the independent nethod clains 9 and 10 at

all. Thus, the decision is inconplete and
therefore the rei nbursenment of the appeal fee is
justified.

VIIl. The respondent argued essentially as foll ows:

1267.D Y A



1267.D

(a)

(b)

(c)

(d)
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The enbodi nent of Figure 6 of docunment D1 is not
in contradiction to the rest of the docunent as

al l eged by the appellant: In the enbodi nents of
Figures 1 to 5, the transfer of nechanical inmpul se
to the noving nenber is taking place through

i npact, whereas for the device of Figure 6 when
the resilient nmenber 53 is omtted, the transfer
of inmpul se takes place through direct contact.

The function of the nut and bolt in the device of
Figure 6 in docunment D1 is firstly to keep the

pi ezoel ectric element and the two adjacent bl ocks
together, as stated in docunent D1. Secondly, this
assenbly allows for the possibility to give the

pi ezoel ectric element a pressure bias. This is
known in the art to be necessary in order to
prevent the piezoelectric elenent from cracking
prematurely, and thereby to enhance the lifetine
and the reliability of the device.

Contrary to the argunents of the appellant, a bolt
with nut has the elastic properties to allow very
smal | el ongations resulting fromthe periodical

el ongations of the piezoelectric el enent.
Regardi ng the frequencies stated in docunent D1
for the enbodi ment of Figure 6, it is known in the
art that the range of frequencies depends on the
masses invol ved. Thus, the skilled person woul d
not see any contradiction between the stated
frequencies for the enbodiments of Figures 1 and
6.

In the technical field of the patent in suit and
t he docunent D1, the asymetry of forces is
fundanmental . The basic principles are described in
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colum 3, lines 30 to 35 of docunent D1. For the
device of Figure 6, the asymetry cones fromthe
shape of the electric pulses given to the

pi ezoel ectric element. An explicit exanple of how
the electric pulses can be arranged is shown in
docunent D2. This docunent deals with a device
which nmerely represents the kinematic reversal of
t hat of docunment Dl. Thus, the teaching of
docunent D2 could be directly transferred to the
devi ce of docunment DL.

Reasons for the Decision

1267.D

The appeal neets the requirenents of Articles 106 to
108 and Rule 64 EPC, and is therefore adm ssible.

Mai n request

Novel ty

Docunent D1 di scl oses a device for displacing a noving
menber in a given direction to a good accuracy. In the
enbodi mrent of Figure 6, a piezoelectric elenent 49 has
one end attached to a first block 48 and the other end
attached to a second bl ock 50. The first bl ock 48, the
pi ezoel ectric el ement 49, and the second block 50 are
kept together by bolt 51 and nut 52 (cf. D1, colum 2,
lines 49 to 55). For driving the piezoelectric el enent
49, a voltage source is connected thereto (cf. D1,
colum 2, lines 54 to 55; columm 4, lines 52 to 56).

In Figure 6, the first block 48 is joined to the noving
menber 2 by a plate spring 53, but it is pointed out
that the first block 48 can also be directly attached
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to the noving nmenber (cf. D1, columm 4, lines 45 to
47). In this case, the noving nmenber 2 and the first
bl ock 48 forma single piece, and the second bl ock 50
acts as an inertial menber. Thus, all the features of
claim1l according to the main request are known from
docunent D1.

The Board finds that the appellant's argunents VII-(a)
to (d) referred to above in respect of the enbodi nent
of Figure 6 in docunent D1 are not convincing for the
foll ow ng reasons:

The appel |l ant argued that the enbodi nent of Figure 6
was in contradiction to the other enbodi nents of
docunent D1 (cf. point VII-(a) above). The Board finds
that the device of Figure 6 functions differently from
t he ot her enbodi ments when the option of omtting the
resilient elenment is chosen, but it does not nean that
t he teaching of the device of Figure 6 is unclear in
itself. As the respondent pointed out, the transfer of
mechani cal inpulse to the noving nenber takes place in
t he enbodi nent of Figure 6 without the resilient

el enent, but only in a different manner fromthat of

t he ot her enbodi ments. In so far as the enbodi nent of
Figure 6 is concerned, in the Board's opinion, it is
sel f-consi stent and cl ear.

Al t hough the Board agrees in principle with the
position held in T 56/87 cited by the appellant, that
decision dealt with a situation where a feature was
derived froma schematic Figure and this feature was in
contradiction to the teaching given in the witten
description. Thus, the situation treated therein is
different fromthat in the present case, where the
entire teaching is taken fromthe description of a
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si ngl e enbodi nent, which in itself does not appear to
contain any contradictions.

The Board furthernore agrees with the respondent that
the function of the bolt and nut is firstly to hold the
assenbly of first and second bl ocks and the

pi ezoel ectric el enment together, and secondly, to give a
pressure bias to the piezoelectric elenent. The first
function is explicitly disclosed in colum 2, lines 49
to 52 of docunment Dl1. The second function, which has
not been disputed by the appellant, appears plausible
since piezoelectric ceramcs are known to be fragile
agai nst tensile stress whilst being resistive to
conpressi ve stress.

As to the degree of elasticity required for the bolt,
in the Board's opinion the function of the enbodi nent
of Figure 6 is relatively independent of the elastic
properties of the bolt for the follow ng reasons:

In the device of Figure 6 with one end face of the
first block 48 directly attached to the noving nenber
2, it is clear fromthe Figure that the bolt is
provided in a recess in the end face. Wen the

pi ezoel ectric el enent receives a voltage pul se rising
sharply, it will suddenly tend to expand and t hereby
provi de nmechanical inpulse at the interfaces with the
first and second bl ocks, which will be transmtted

t hrough the sanme. The nechani cal inpul se through the
first block 48 will then be transmtted through the
peri pheral portion of the end face of the first bl ock
to the noving nmenber in direct contact with the

peri pheral portion.

For the foregoing reasons, in the Board' s judgenent,



3.2

3.2.1

1267.D

- 12 - T 0912/ 95

t he subject matter of claim1 according to the main
request is not new with respect to docunent D1
(Article 54 EPC)

Auxi | iary request

Arendnent s

Claim 1 of the auxiliary request contains the features
of claims 1, 9, and 10 of the patent as granted, which
correspond to the features of clains 1, 2, 10, and 11

of the application as filed. Thus, the Board finds that
the requirenments of Article 123(2) and (3) EPC are net.

Novel ty and inventive step

The device of claim 1l according to the auxiliary
request differs fromthat of document D1 in that the
means for driving the piezoelectric elenent is
specified either to start quickly an extension or
contraction of the piezoelectric elenent foll owed by
gently resetting it toits original length, or to

def orm conti nuously the piezoelectric el enent and
abruptly stop the deformation. In docunent D1, it is
nmerely disclosed that the piezoelectric elenent is
connected to a voltage source which is capabl e of
appl yi ng voltage pul ses to the piezoelectric el enent
(cf. D1, colum 2, lines 54 to 55; colum 4, lines 39
to 45 and 52 to 56). The information given in docunent
D1 as to how the devices disclosed therein are to be
operated is only with respect to the enbodi nents of
Figures 1 to 5.

Thus, the subject matter of claim1l according to the
auxiliary request is new (Article 54 EPC)
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The technical problemderivable fromthe above
difference with respect to docunent Dl thus relates to
produci ng suitabl e voltage pul ses which will effect the
desired nmovenent of the noving nmenber

As agreed by both parties, this problemis intimtely
connected wth the construction of the device in

Figure 6 itself, and docunent Dl contains a detail ed

i nformati on how the devices enbodied in Figures 1 to 5
are to be operated in order to effect the desired
novenent (cf. D1, colum 3, lines 7 to 35). Although

t he enbodi nents of Figures 1 to 5 differ fromthat of
Figure 6 in respect to the manner how t he nechani cal
impul se is transferred to the noving nenber, the Board
finds that the principle of operating the devices for
all the enbodiments is conmmon and is disclosed in
docunent Dl1: At the stage where the inertial nenber is
gi ven a nechani cal inpul se though a voltage signal, the
mechani cal inpulse transferred to the nmoving nmenber has
to be large enough to overcone the static friction

bet ween the novi ng nenber and the sliding surface so

t hat the noving nmenber is brought in notion. Wen the
inertial menber is reset to its original position or

di mensi on, any transfer of nechanical nonmentum shoul d
be smaller than the static friction so that the noving
menber remains at rest. Both parties to the proceedi ngs
agreed that this principle of "asymetry of forces" is
fundamental for the operation of the devices of the
patent in suit and docunment Dl1. The Board furthernore
agrees with the argunment nade by the respondent that
the skilled person faced with the above-nenti oned
probl em woul d realize that the teaching in docunent D1
relating to Figure 1 also applies to the enbodi nent of
Fi gure 6.
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3.2.4 Docunent D2 relates to a device for noving a wafer
using a piezoelectric elenent (cf. D2, abstract). A
pi ezoel ectric el enment (transducer) 17 has one end
nmount ed on a base plate 16 and the other end is
attached to a wafer support 24 which can freely nove
al ong the base plate. A wafer 15 is put on the wafer
support and is frictionally coupled to the latter. A
net novenent of the wafer with respect to the wafer
support is effected by applying voltage pulses to the
pi ezoel ectric el enment in such a manner that an
asymmetrical acceleration of the piezoelectric el enent
is achieved, i.e., the sane principle of asymetry of
forces as described in docunent D1 (cf. D2, columm 5,
lines 10 to 21). It is furthernore described in great
detail using Figures 5a to 5e and 6a to 6f how such
asymmetry of forces can be inplenented in practice
using a full-wave rectifier (cf. D2, colum 5, line 21
to colum 7, line 56). Thus, in agreement with the
respondent’'s view, the Board finds that whereas in the
devi ce of docunent D1 the piezoelectric elenent with
inertial nmenber is attached to the noving nenber
itself, these conponents are in the device of D2
attached to the base plate which stays at rest. As the
devi ce of docunent D2 operates according to the sane
principles of asymmetry of forces as the device of
docunent D1, the Board finds that the teaching given in
docunent D2 as to how to produce suitable voltage
pul ses for obtaining the asymmetry of forces can al so
be directly applied to the device of docunment D1
wi thout major nodifications. These simlarities in
structure and node of operation shared by the devices
of documents D1 and D2 woul d therefore encourage the
skilled person faced with the above-nenti oned technical
probl emto consider the teaching of docunent D2 on this
i ssue, and arrive at the clained subject matter in an

1267.D Y A
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obvi ous manner.

For the above reasons, the Board finds that the subject
matter of claim 1l according the auxiliary request does
not involve an inventive step as required in

Articles 52(1) and 56 EPC

Consequent |y, the European patent cannot be naintai ned
in any of the fornms requested by the appell ant
(Article 102(1) EPC).

The appel | ant had requested a refund of the appeals fee
on the ground that the decision under appeal was

i nconpl ete. The appeal fee can only be reinbursed when
the appeal is allowable, and the reinbursenent is

equi tabl e by reasons of a substantial procedural
violation (Rule 67 EPC). In the present case, none of
the two criteria are net. In particular, when deciding
to revoke a European patent, it is sufficient for the
opposi tion division under Article 102(1) EPC to state
only one ground which in their opinion prejudice the
mai nt enance of the European patent, since the EPC does
not contain any provision which would all ow a European
patent to be partially maintained. The deci sion under
appeal was based on the ground that the subject matter
of claims 1, 5, 6 |acked novelty which was discussed in
t he opposition proceedings and in the decision under
appeal, so that the appellant's right to be heard
before the issue of an adverse decision, according to
Article 113(1) EPC, was not contravened. The
appellant's request for the refund of the appeal fee is
therefore not well founded and is accordingly rejected.



For these reasons it

The appeal is dism ssed.

The Registrar:

D. Spigarelli

1267.D

I s deci ded that:

The Chai r nan:

R K. Shukl a
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