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Summary of Facts and Subm ssi ons

The appel | ant (opponent) | odged an appeal against the
deci sion of the Opposition Division rejecting the
opposi tion agai nst the European patent No. 0 678 384.

. The Opposition Division held that the grounds for
opposition cited in Article 100(a) EPC (lack of novelty,
Article 54 EPC, and |ack of inventive step, Article 56
EPC) did not prejudice the maintenance of the patent.

The follow ng docunents are referred to in the decision
under appeal :

D1: EP-A 0 402 171;

D2: US-A 4 072 959;

D3: JP-A 60-90770 with English translation.

L1l Oral proceedings were held before the Board of Appeal
on 27 March 2003.

| V. The appel | ant requested that the decision under appeal
be set aside and that the European patent No. 0 678 384
be revoked in its entirety.

The respondent (patent proprietor) requested as a nmain
request that the appeal be dism ssed, or that the
deci si on under appeal be set aside and the patent be
mai nt ai ned on the basis of the follow ng docunents
filed on 27 February 2003:

1820.D
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(a) clainms 1 to 4 filed as first auxiliary request for
FR, and clainms 1 to 6 filed as first auxiliary
request for DE and GB; or

(b) clainms 1 to 4 filed as second auxiliary request
for FR, and clainms 1 to 6 filed as second
auxiliary request for DE and GB; or

(c) clains 1 to 6 filed as third auxiliary request for
FR, and clains 1 to 6 filed as third auxiliary
request for DE and GB.

Furthernore, as alternatives, claim2 or claim3 or
both were requested to be deleted in all these
auxiliary requests, except for the first and second
auxiliary requests for FR

| ndependent clains 1 and 4 of the patent in suit as
granted (main request) read as foll ows:

"1. A drop-on-demand ink-jet printing head, conprising:
a base (2; 70; 80; 85);

a nozzle plate (8; 92) defining a plurality of nozzle
apertures (10, 10'; 89);

an array of piezoelectric elenments (12, 12'; 78; 82;
86; 89) each arranged at predeterm ned intervals, each
havi ng an i nactive regi on where no piezoelectric
phenonenon is substantially influenced, and each havi ng
one end which is fixed onto said base (2; 70; 80; 85)
and another end which is free and which is confronted
wi th respective ones of said nozzle apertures (10, 10';
89) of said nozzle plate (8; 92); and

an ink reservoir (6a, 6b; 90) formed between said
nozzl e apertures (10, 10'; 89) of said nozzle plate (8)
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and said free ends of said piezoelectric elements (12,
12'; 78; 82; 86; 89);
characterized in that

- each of said piezoelectric elenents (12, 12'; 78;
82; 86; 89) is a lamnation having nmultiple
pi ezoel ectric layers (21, 23) and multiple
conductive layers (22, 24), obtainable by
| am nating piezoelectric material and conductive
material stacked alternately in layers to forma
pi ezoel ectric plate (25) and cutting, at
predeterm ned wi dths, said piezoelectric plate
(25),

- each of said piezoelectric elenents (12, 12'; 78;
82; 86, 89) oscillates in an axial direction
t her eof and

- said inactive region is fornmed at said one end of
said piezoelectric elenments.”

"4. A nmethod of producing a drop-on-denmand ink-j et
printing head, conprising:

providing a base (2; 70; 80; 85);

form ng on said base (2; 70; 80; 85) an array of

pi ezoel ectric elenments (12, 12'; 78; 82; 86; 89), each
conprising an inactive region, and each having one end
which is fixed to said base (2; 70; 80; 85) and anot her
end which is free;

constituting a nozzle plate (18) defining a plurality
of nozzle apertures (10, 10'; 89) such that the free
end of each piezoelectric element is confronted with a
respective one of said nozzle apertures of said nozzle

pl ate(8); and providing an ink reservoir (16a, 66, 90)

1820.D
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bet ween said nozzle apertures of said nozzle plate (8)
and said free ends of said piezoelectric elenents,
characterized in that

- each of said piezoelectric elenents (12, 12'; 78;
82; 86; 89) is fornmed by laminating nultiple
pi ezoel ectric layers and nultiple conductive
| ayers, and oscillates in an axial direction

t her eof, and

- said inactive region is fornmed at said one end of
said piezoelectric elenments.”

VI . In the witten procedure and during oral proceedings,
t he appel l ant argued essentially as foll ows:

In his response to the notice of opposition, the
respondent filed new clains to replace the clains of
the patent in suit as granted. These anended cl ai s
were thus subject-matter of the procedure. However,
during the oral proceedi ngs before the Opposition

Di vision, the respondent, follow ng a suggestion of the
Opposition Division, had requested that the opposition
be rejected and the patent in suit be maintained as
granted. It was believed that a substantial procedural
viol ati on had thus occurred in the course of the
procedure before the Opposition Division.

Furthernore, the subject-matter of claim1l of the
patent in suit as granted was not novel with regard to
docunent D1, which represented prior art according to
Article 54(3) EPC. Docunent D1 disclosed a printing
head conprising a plurality of piezoelectric elenents
fixed to a base. In the base and the part of these

1820.D
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el enents close to the base, no el ectrodes were provided
thus form ng inactive regions.

Moreover, the subject-matter of claim1l of the patent
in suit as granted did not involve an inventive step.
The printing head disclosed in docunent D2 differed
fromthe printing head of claim1l of the patent in suit
as granted only in that no piezoelectric elenents
consisting of a lamnation of a plurality of

pi ezoel ectric and conductive | ayers were suggested.

However, docunent D3 suggested using such a | am nation
of piezoelectric and conductive layers in a printing
head and referred to the advantages of such a

| am nation (only | ow voltages needed). It had thus been
obvious to inprove the printing head of docunment D2
accordingly. Providing such a piezoelectric structure
in the printing head of docunent D2 resulted in a
printing head according to claim1l of the patent in
suit as granted.

The sane applied to claim4 of the patent in suit as
gr ant ed.

In the witten procedure and during oral proceedings,
t he respondent argued essentially as foll ows:

Docunent D1 di scl osed neither a nozzle plate nor

i nactive regions nor a printing head wherein

pi ezoel ectric elements were fixed onto a base. In the
printing head of docunent D1, the piezoelectric

el enents were an integral part of a piezoelectric

bl ock.



1820.D

- 6 - T 0697/ 00

The subject-matter of claim1, and, for the same
reasons, the subject-matter of claim4 of the patent in
suit as granted was thus novel with regard to docunent
D1.

Docunent D2 concerned a printing head wherein

pi ezoel ectric el enments were provided by cutting a conb-
i ke structure into a piezoelectric block. These

el ements were thus not fixed onto a base. Furthernore,
the cuts provided for separating the respective

pi ezoel ectric elenments (cf. Figure 7) extended only as
far as necessary to obtain a reliable electric
separation of the individual upper electrodes from one
anot her.

Nei t her docunent D2 nor docunent D3 suggested providing
inactive regions formed at the end of the piezoelectric
el enents. The purpose of such inactive regions was to
avoid crosstalk and to increase the stability of the
printing head.

Furthernore, there was no notivation to conbine the
t eachi ngs of docunents D2 and D3, nor would such a
conbination result in a printing head according to
claiml of the patent in suit as granted.

The subject-matter of claim1 of the patent in suit as
granted thus involved an inventive step. The sanme
argunents applied to claim4 of the patent in suit as
gr ant ed.
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Reasons for the Deci sion

1

1820.D

Al | eged substantial procedural violation

According to decision T 123/85 (Q EPO 1989, 336), a
pat ent proprietor requesting maintenance of his patent
inalimted formdoes not, by virtue of such
[imtation, irrevocably abandon subject-matter covered
by the patent as granted, but not by the request as
thus limted. According to that decision, the patent
proprietor may even reinstate the patent in the formit
was granted, provided this does not constitute an abuse
of procedural [|aw.

In the present case, the respondent, after having
received a notice of opposition, requested maintenance
of his patent in alimted form During the oral
proceedi ngs before the Opposition Division he requested
mai nt enance of the patent in the formit was granted.

Due to that request of maintenance of the patent as
granted, the appellant had not had to deal with
conpletely new matter, since the notice of opposition
was based on the subject-matter of the clains of the
patent in suit as granted. Furthernore, in conpliance
with Article 113(1) EPC, the appellant had a further
opportunity to comrent on these clains during the oral
proceedi ngs before the Opposition Division, cf. point 6
of the mnutes. Thus, in the Boards's view, no
substanti al procedural violation had occurred during
t he oral proceedi ngs before the Qpposition Division.
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Novel ty

Claim1l of the patent in suit as granted (main request)
concerns a printing head conprising an array of

pi ezoel ectric el ements wherein one end of each of the
pi ezoel ectric elements is fixed onto a base, and
wherein an inactive region is forned at that end of
each piezoelectric elenent. Caim4 of the patent in
suit as granted concerns a nethod of producing such a
printing head.

Docunment D1, which represents prior art according to
Article 54(3) EPC, relates to a printing head including
a single, integral |am nated piezoelectric elenent. By
cutting a plurality of slits into a part of the

pi ezoel ectric elenment, a plurality of nutually isolated
pressure portions facing underlying ink chanbers are
provided, cf. clains 1 and 9, and description,

colum 2, lines 48 to 51, and draw ngs, Figures 3 and
4. Consequently, docunent D1 discloses neither a
printing head conprising an array of piezoelectric

el ements each fixed at one end onto a base nor a nethod
of producing such a printing head.

The subject-matter of clains 1 and 4 of the patent in
suit as granted is also novel with regard to docunents
D2 and D3, as shown below. Actually, novelty was not in
di spute with regard to these docunents.

The subject-matter of claim1 and, accordingly, the
subject-matter of claim4 of the patent in suit as
granted is therefore novel within the neaning of
Article 54 EPC.
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| nventive step

In the Board's view, docunment D3 represents the cl osest
prior art. It concerns a printing head conprising an
array of piezoelectric elenments each having one end
which is fixed onto a base, cf. page 4, second conplete
par agraph of the English translation, and Figures 1 and
2. The piezoelectric elenments may consist of a

| am nation of a plurality of piezoelectric |ayers
sandw ched between respective conductive |ayers, cf.
page 5, third conpl ete paragraph of the English
translation and Figure 3. An electrode 10 is provided
bet ween the piezoelectric elenents and the base, or the
latter may itself serve as an el ectrode, cf. page 5,
second conpl ete paragraph and Figures 2 and 3.

In order to inprove a drop-on-demand ink-jet printing
head, the patent in suit suggests a printing head
according to claim1l of the patent in suit as granted,
in particular, a printing head conprising an array of
pi ezoel ectric el ements wherein one end of each of the
pi ezoel ectric elements is fixed onto a base, and
wherein an inactive region is forned at that end of
each piezoelectric el enment.

According to claim1l of the patent in suit as granted,
such an inactive region is defined as being an area
"where no piezoel ectric phenonenon is substantially

i nfluenced"”. Consequently, substantially no vibrations
are created in that part of the piezoelectric el enent,
which may give rise to an inproved stability of the
printing head with | ess nmechanical crosstal k between
nei ghbouring pi ezoelectric el enments.
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Docunment D3 neither discloses nor suggests formng
i nactive regions at the ends of the piezoelectric
el ements which are fixed onto the base.

Docunent D2 concerns a printing head conprising a conb-
i ke array of piezoelectric elenments, cf. in particular
Figures 2 and 7. The teeth (rods 14) of that conb-Ilike
structure formindividually controllable piezoelectric
el ements. The teeth ends facing away fromthe holes 10
"becone the base 16 of the conb", cf. colum 3,

lines 27 to 29 and Figures 2 and 7. The teeth are thus
integral with the base rather than fixed onto a base.

Furthernore, the teeth 14 conprise contact areas which
are connected to printed line 17 placed on the conb
base 16 via connecting line 18, cf. colum 3, lines 29
to 34 and Figure 7. The horizontal l|ine, drawn just
bel ow t he bl ack dot indicating the end point of the
connecting line 18 at the bottom part of the teeth
depicted in Figure 7, may be construed as indicating
that the contact area on the teeth 14 ends just before
t he conb base. However, the description of docunent D3
is silent about that constellation. In the Board' s
view, a person skilled in the art woul d consider such a
constellation as representing a neans for electrically
separating the piezoelectric elenents from one anot her.

Consequent |y, docunent D2 does not suggest providing an
array of piezoelectric elenments wherein one end of each
of the piezoelectric elenments is fixed onto a base,

and, in particular, wherein an inactive region is
formed at that end of each such piezoelectric el enment.
Mor eover, docunent D2 does not concern a printing head
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conprising a lamnation of a plurality of piezoelectric
and conductive | ayers.

Therefore, neither docunent D3 al one nor docunent D3 in
conmbi nation with docunment D2 render the subject-matter
of claim1l1l of the patent in suit obvious.

This is also valid when consi dering docunent D2 as
representing the closest prior art.

Firstly, neither docunment D2 nor docunent D3 suggest

provi ding i nactive regions.

Furthernore, using a |am nation of piezoelectric and
conductive el enents as piezoelectric elenment, as
suggested in docunment D3, in the printing head
according to docunent D2, requires a different
arrangenent of the electrodes, cf. Figure 3 of docunent
D3, and would thus give rise to a different
construction of the printing head. Nothing indicates
that the conbination of the teachings of docunents D2
and D3 would result in a printing head as defined in
claiml of the patent in suit as granted.

Therefore, the subject-nmatter of claiml1l of the patent
in suit as granted, and, for the sane reasons, the
subject-matter of claim4 of the patent in suit as
granted invol ves an inventive step. The subject-matter
of claims 2 and 3, which are appendant to claiml,

simlarly do involve an inventive step.

Consequently, the auxiliary requests of the respondent
concerni ng mai ntenance of the patent in suit in amended

form had not to be consi dered.
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Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

M Dai nese W Mbser
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