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Summary of Facts and Submn ssions

The appel | ant (opponent) | odged an appeal against the
i nterlocutory decision of the Opposition Division

mai nt ai ni ng the European patent No. 0 443 628 in
amended form

1. In the decision under appeal, it was held that the
grounds of opposition submtted by the appel |l ant under
Article 100(a) EPC (lack of novelty, Article 54 EPC
and | ack of inventive step, Article 56 EPC) did not
prejudi ce the mai ntenance of the patent as anended.

L1l Oral proceedings were held before the Board of Appea
on 19 March 2002.

(i) The appellant requested that the decision under
appeal be set aside and that the European patent
No. O 443 628 be revoked.

(ii) The respondent (patentee) requested that the
deci si on under appeal be set aside and that the
patent be mmintained on the basis of the follow ng
docunents subm tted during oral proceedings:

(a) clains 1 to 18 as nmain request; or

(b) claims 1 to 17 as first auxiliary request;
or

(c) clainms 1 to 12 as second auxiliary request;
or

(d) clains 1 to 12 as third auxiliary request.

1293.D Y A
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Caim1 of the main request reads as follows:

"1l. A drop-on-demand ink-jet printing head,
conpri si ng:

a nozzle plate (8; 43; 266) having an array of a
plurality of nozzle apertures (10, 10'; 41, 42; 262;
280); an array of plurality of piezoelectric

el enments (12, 12'; 45, 46; 258, 260) arranged at
regular intervals and fixed at one end thereof to a
base (2; 44; 240; 282), the other ends of said
respective piezoelectric elenments (12, 12'; 45, 46;
258, 260) being free ends which are in opposition to
respective ones of said nozzle apertures (10, 10'; 41,
42; 262; 280), ink reservoir portions (6a, 6b) being
formed between said nozzle apertures (10, 10'; 41, 42;
262; 280) and said free ends;

characterized in that

said piezoelectric elenments (12, 12'; 45, 46; 258; 260)
are fornmed by cutting into divided pieces, at
predeterm ned width, a piezoelectric plate (25; 274)
obtained by a I am nation of at |east two |ayers of

pi ezoel ectric material and at |east two | ayers of
conductive material stacked alternately in

| ayers (21, 23, 22; 68, 69), and

a vibration plate (4) is driven by said piezoelectric
el ement array (12, 12'; 45, 46; 258, 260) and

I nt erposed between said nozzle plate (8; 43; 266) and
said piezoelectric elenent array,

whereby the ink droplets are ejected in the sane
direction as the main vibration direction of said
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vi bration plate (4)."

Caiml of the first auxiliary request reads as
fol | ows:

"1l. A drop-on-demand ink-jet printing head,
conpri si ng:

an array of a plurality of nozzle apertures (10, 10';
41, 42; 262; 280); an array of plurality of

pi ezoel ectric elenments (12, 12'; 45, 46; 258, 260)
arranged at regular intervals and fixed at one end
thereof to a base (2; 44; 240; 282), the other ends of
sai d respective piezoelectric elenents (12, 12'; 45,
46; 258, 260) being free ends which are in opposition
to respective ones of said nozzle apertures (10, 10';
41, 42; 262; 280), ink reservoir portions (6a, 6b)
bei ng forned between said nozzle apertures (10, 10';
41, 42; 262; 280) and said free ends;

a vibration plate (4) driven by said piezoelectric
el ement array (12, 12'; 45, 46; 258, 260),

characterized by

a nozzle plate (8; 43; 266) having said array of said
plurality of said nozzle apertures (10, 10'; 41, 42;
262; 280)

said vibration plate (4) being interposed between said
nozzle plate (8; 43; 266) and said piezoelectric
el enent array, and

said piezoelectric elenents (12, 12'; 45, 46; 258; 260)
being fornmed by cutting into divided pieces, at
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predeterm ned width, a piezoelectric plate (25; 274)
obtai ned by a lamnation of at |east tw |ayers of
pi ezoel ectric material and at |east two | ayers of
conductive material stacked alternately in

| ayers (21, 23, 22; 68, 69),

whereby the ink droplets are ejected in the sane
direction as the main vibration direction of said
vibration plate (4),

and in which said piezoelectric plate is obtained by
firing or burning said |am nation of piezoelectric
material and conductive material stacked alternately in
| ayers (21, 23, 22; 68, 69)."

The independent clains 1 and 5 of the second auxiliary
request read as follows:

"1l. A drop-on-demand ink-jet printing head,
conpri si ng:

an array of a plurality of nozzle apertures (10, 10';
41, 42; 262; 280); an array of plurality of

pi ezoel ectric elenments (12, 12'; 45, 46; 258, 260)
arranged at regular intervals and fixed at one end
thereof to a base (2; 44; 240; 282), the other ends of
sai d respective piezoelectric elenents (12, 12'; 45,
46; 258, 260) being free ends which are in opposition
to respective ones of said nozzle apertures (10, 10';
41, 42; 262; 280), ink reservoir portions (6a, 6b)
bei ng forned between said nozzle apertures (10, 10';
41, 42; 262; 280) and said free ends;

a vibration plate (4) driven by said piezoelectric
el ement array (12, 12'; 45, 46; 258, 260),
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characterized by

a nozzle plate (8; 43; 266) having said array of said
plurality of said nozzle apertures (10, 10'; 41, 42;
262; 280)

said vibration plate (4) being interposed between said
nozzle plate (8; 43; 266) and said piezoelectric
el enent array, and

said piezoelectric elenents (12, 12'; 45, 46; 258; 260)
being forned by cutting into divided pieces, at
predeterm ned width, a piezoelectric plate (25; 274)
obtai ned by a lamnation of at |east tw |ayers of

pi ezoel ectric material and at |east two | ayers of
conductive material stacked alternately in

| ayers (21, 23, 22; 68, 69),

whereby the ink droplets are ejected in the sane
direction as the main vibration direction of said
vi bration plate (4),

and in which said vibration plate (4) plate has concave
portions (4a) in the vicinity of portions where the

vi bration plate (4) contacts the piezoelectric

el ements (12)."

(Remark of the Board: the | ast nmentioned feature,
correctly, should read "...said vibration plate (4)

has ...")

"5. Method for formng vibrators in a drop-on-demand
ink-jet printing head conprising the steps of:

formng a nozzle plate (8; 43; 266) having an array of
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a plurality of nozzle apertures (10, 10'; 41, 42; 262
280) ;

formng an array of plurality of piezoelectric

el enents (12, 12'; 45, 46; 258, 260) arranged at
regul ar intervals and fixed at one end thereof to a
base (2; 44; 240; 282) froma |am nation of at |east
two | ayers of piezoelectric material and at |east two

| ayers of conductive material stacked alternately in

| ayers (21, 23, 22; 68, 69), according to the follow ng
process:

(a) applying a thin coating of a piezoelectric
material in paste-like formon a surface plate to
thereby forma first piezoelectric material |ayer;

(b) formng a first conductive |layer on the surface of
the first piezoelectric material |layer while a
part of the first piezoelectric material |ayer is
| eft as an exposed portion;

(c) applying a thin coating of a piezoelectric
material on the respective surfaces of the first
conductive | ayer and the exposed portion of the
first piezoelectric material |layer to thereby form
a second piezoelectric material |ayer,

(d) formng a second conductive |ayer on the other
surface of the second piezoelectric material |ayer
opposite the surface on which the conductive | ayer
has been forned,

(e) drying the |am nation

(f) firing or burning the | am nation thereby obtaining
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a plate-1like nmenber;

(g) coating the plate-like nenber where conductive
| ayers are exposed with a conductive paint to
thereby formcollecting electrodes to thereby form
a piezoelectric plate;

(h) fixing the piezoelectric plate onto a base
preferably through a conductive bondi ng agent; and

(i) cutting the piezoelectric plate in the vicinity of
the surface of the base, to thereby divide it in
predeterm ned widths into a plurality of
Vi brat ors;

arrangi ng sai d piezoelectric elenents (12, 12'; 45, 46;
258, 260) such that their free ends are located in
opposition to respective ones of said nozzle

apertures (10, 10'; 41, 42; 262; 280), and ink
reservoir portions (6a, 6b) are fornmed between said
nozzl e apertures (10, 10'; 41, 42; 262; 280) and said
free ends;

formng a vibration plate (4) which is driven by said
pi ezoel ectric elenment array (12, 12'; 45, 46; 258, 260)
and arranging it interposed between said nozzle

plate (8; 43; 266) and said piezoelectric el enent
array, such that the ink droplets are ejected in the
same direction as the main vibration direction of said
vibration plate (4), and in which said vibration

plate (4) plate has concave portions (4a) in the
vicinity of portions where the vibration plate (4)
contacts the piezoelectric elenents (12)."

(Remark of the Board: the |ast nentioned feature,



- 8 - T 0337/ 00

correctly, should read "... said vibration plate (4)
has ...").
VII. In the course of the appeal procedure, the follow ng

docunments have, inter alia, been referred to:

Dl: US-A 4 072 959;

D2: JP-A 60-90770 wth English translation;

D3: PAJ Patent Abstracts of Japan; Section E, No. 588;
Vol unme 12, No. 72, page 49 & JP-A 62-213399;

D4: PAJ Patent Abstracts of Japan; Section E, No. 347,
Vol une 9, No. 248, page 130 & JP-A 60-98691;

D5: PAJ Patent Abstracts of Japan; Section E, No. 136;
Vol unme 3, No. 107, page 78 & JP-A 54-84992,

D7: US-A 4 459 601.

VIIl. In the witten procedure and during oral proceedi ngs,
t he appell ant argued essentially as foll ows:

Caiml of the main request was directed to a

dr op-on-denmand i nk-jet printing head conprising a

vi bration plate wherein the free ends of the

pi ezoel ectric elenments of the printing head were in
opposition to respective ones of the nozzle apertures.

Printing heads, which conprise a vibration plate, were
di scl osed only with respect to the enbodi nents shown in
Figures 1, 2 and 5 of the patent in suit. However, the
free ends of the piezoelectric elenents of these
printing heads were not | ocated in opposition to

1293.D Y A



-9 - T 0337/ 00

respective ones of the nozzle apertures. The
subject-matter of claim1 of the main request was thus
not in accordance with the description of the patent in
suit and, thus, lacked clarity (Article 84 EPC).

As regards the question of inventive step, docunent D2
represented the closest prior art. The subject-matter
of claiml1l of the main request differed fromthe
closest prior art only in that the ink droplets were
ejected in the sane direction as the main vibration
direction of the vibration plate. However, the

sel ection of the direction of ejection of the ink
droplets was a matter of choice. Ink-jet printing
heads, in which the ink droplets were ejected paralle
to the main vibration direction of the vibration plate,
represented a generally known type of printing head
(cf. docunents D1 (Figure 4) and D7).

The subject-matter of claim1l of the main request,
therefore, did not involve an inventive step.

The sane applied to claiml of the first auxiliary
request. The formation of a piezoelectric plate by
firing or burning a |l am nation conprising | ayers of
pi ezoel ectric and conductive material was a known
technique in the field of nmaking piezoelectric

el enents, as shown in docunents D3, D4 and Db5.

Docunent D5 further suggested processing the

pi ezoel ectric substances for a final shape after
calcining. If a printing head conprising a plurality of
pi ezoel ectric elements were to be manufactured, it
woul d be very unlikely that a person skilled in the art
woul d consider, firstly, cutting a piezoelectric

lam nate into a plurality of single piezoelectric

1293.D Y A
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el enents, then firing or burning the el enents, and,
finally, assenbling all the single elenents into a
printing head.

The appellant did not submt any comments on the
subject-matter of the clains according to the second
auxi |l iary request.

In the witten procedure and during oral proceedings,
the respondent argued essentially as follows:

The term "in opposition to" of claim1 of the main
request had to be construed as neaning that the nozzle
apertures were on the side of the nozzle plate opposite
to the side where the free ends of the piezoelectric
el ements were, which was in line with the enbodi nent
shown in Figure 2 of the patent in suit. The term"in
opposition” did not require that the nozzle aperture
had to be arranged exactly on a central axis of
extensi on of the correspondi ng piezoelectric el enent.
The subject-matter of claim1l of the main request thus
nmet the requirenents of Article 84 EPC

The subject-matter of claim1 of the main request also
i nvol ved an inventive step.

Docunent D2, which represented the closest prior art,

di scl osed neither a nozzle plate, nor a vibration plate
pl aced between a nozzle plate and piezoel ectric

el ements, nor the ejection of droplets in the direction
of the main vibration direction of the vibration plate.
Furt hernore, the enbodi nent shown in Figure 2 of
docunent D2 did not concern a printing head conprising
a lam nation of |ayers of piezoelectric material and
conductive material. Figures 2 and 3 of docunent D2
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showed two different enbodi nents of a printing head.

The problemwas to provide a printing head wherein the
force of ink drop jetting was high w thout the
necessity of applying high voltages. Docunent D2 gave a
hi nt by suggesting a | ayered structure. However, such a
structure had been disclosed only in relation with the
enbodi nent shown in Figure 3, which represented a
singl e piezoelectric elenment. Docunent D2 was sil ent
about formng a plurality of piezoelectric elenents by
cutting into divided pieces a piezoelectric plate

obtai ned by a | am nation of |ayers of piezoelectric
material and conductive material.

Docunment D7 suggested a printing head conprising a
nozzl e plate. However, the structure of that printing
head was very conplicated and invol ved speci al
considerations with respect to the Hel mholtz frequency.
The piezoelectric elenents were coupled to the ink
chanber via a snmall area thus acting as a point source
of energy. That inconpatibility between the printing
heads of docunents D2 and D7 did not allow conbining
the teachi ngs of these docunents.

The subject-matter of claim1l of the main request thus
i nvol ved an inventive step.

The sane applied to the subject-matter of claim1l of
the first auxiliary request. Docunent D2 was silent
about the process of nmaking the piezoelectric elenents
and, in particular, of cutting a nmultilayer

pi ezoel ectric plate obtained by firing or burning a

| am nation of |ayers of piezoelectric and conductive
mat eri al stacked alternately.
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Docunment D5 did not concern an ink-jet printing head.
Mor eover, contrary to the teaching of claim1l of the
first auxiliary request, docunent D5 suggested cutting
a piezoelectric substrate obtained by | am nation of

| ayers of piezoelectric and conductive material into a
prescribed size and, after that, firing or burning the
thus forned pieces. Since the anount of shrinkage
during that process was not always predictable and
reproduci ble, firing before cutting gave rise to an

I ncreased precision.

The subject-matter of independent clains 1 and 5 of the
second auxiliary request involved an inventive step,
since none of the cited docunents disclosed a printing
head conprising concave portions in the vicinity of
portions where the vibration plate contacted the

pi ezoel ectric el ements.

Reasons for the Deci sion

Mai n request

1293.D

Formal requirenents

Caimlis directed to a printing head conprising an
array of piezoelectric elenents and a nozzle plate
having an array of a plurality of nozzle apertures,
wherein the free ends of the piezoelectric elenents are
In opposition to respective ones of the nozzle
apertures.

No support can be found in the patent in suit for the
all egation that the term"... in oppositionto ..." has
to be construed as neaning that the nozzle apertures
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are placed exactly on a line defined by the centra

axis of piezoelectric elenents. A person skilled in the
art would read and understand the term"in opposition
of" in the context of the whole disclosure of the
patent in suit. He or she would consider that, in a
printing head conprising a vibration plate and a nozzle
plate with ink reservoirs and i nk channels forned
therein, the nozzle apertures do not need to be placed
exactly on a line defined by the central axis of the
respective piezoelectric elenent, as shown in

Figures 1, 2 and 5 of the patent in suit. On the
contrary, in such type of printing head, "... it is
possi bl e to shorten the di stance between the two arrays
of nozzle apertures 10 and 10' i ndependently of the

di stance between the two arrays of piezoelectric
elements 12 and 12'", cf. colum 7, lines 3 to 6 of the
patent in suit. Therefore, he or she woul d consider
that, in the present context, the term"in opposition
to" used in claiml1l has to be construed as neani ng t hat
the nozzl e apertures are on the opposite side of the
nozzl e pl ate.

Moreover, that term had already been used in claim1 of
the patent in suit as granted which was directed to a
printing head including the enbodi nents of printing
heads shown in Figures 1, 2 and 5 of the patent in
suit.

The subject-matter of claiml is therefore supported by
the description of the patent in suit, in particular,
by the portion of the description relating to the
enmbodi nents shown in Figures 1, 2 and 5 of the patent
in suit. Thus, claim1 neets the requirenents of
Article 84 EPC
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The subject-matter of claim1, in particular, a

dr op-on-denmand printing head conprising a vibration

pl ate and wherein the ink droplets are ejected in the
same direction as the main vibration direction of the
vibration plate is disclosed in colum 4, line 40 to
colum 7, line 48 and Figures 1 to 5 of the application
as filed (published version).

Si nce these above-nentioned features have been added,
the scope of protection conferred by independent
claiml1l is nore limted than that of independent
clains 1 of the patent in suit as granted.

Caiml thus neets the requirenents of Article 123(2)
and (3) EPC

I nventive step

Docunent D2, which is considered to represent the

cl osest prior art, concerns a drop-on-denmand ink-jet
printing head, cf. English translation, page 1, third
par agr aph under the headline "Field of technol ogy".

The printing head, cf., in particular, pages 3 and 4 of
the English translation and Figures 1 and 2 of docunent
D2, conprises a nozzle plate 1 having an array of a
plurality of nozzle apertures 11 and an array of a
plurality of piezoelectric elenents 6 arranged at
regul ar intervals. One end of each of these

pi ezoel ectric elements 6 is fixed to a base 9, and the
ot her end of each of themis in contact with a

vi bration plate. Nozzle apertures 11, ink channels and
ink reservoir portions 2 are fornmed and associated to
respecti ve ones of the piezoelectric el enents.
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The vibration plate 3 is driven by the piezoelectric

el ement array 6 and interposed between the nozzle
plate 1 and the piezoelectric elenent array, whereby
the ink droplets are ejected in a direction

per pendi cular to the main vibration direction of the
vibration plate, cf. Figures 1 and 2 of the draw ngs of
docunent D2.

The piezoelectric elenents 6 are fornmed by cutting into
di vi ded pi eces, at predeterm ned width, a piezoelectric
plate, cf. page 5, lines 19 to 22 of the English
transl ati on of docunent D2.

According to the enbodi nent shown in Figure 3 and
descri bed on page 5, lines 23 to 34 of the English
transl ati on of docunent D2, a piezoelectric elenment 20
I's obtained by a lam nation of a plurality of |ayers of
pi ezoel ectric material and a plurality of |ayers of
conductive material (electrodes) stacked alternately in
| ayers. Such a construction requires |ower driving

vol tages which is nmentioned as being particularly
advant ageous when driving a | arge nunber of nozzles.

The subject-matter of claim1l differs fromthe printing
head di scl osed in docunment D2, Figures 1 and 2 in that

- the piezoelectric elenents are fornmed by cutting
into divided pieces a piezoelectric plate obtained
by a am nation of at |least two |ayers of
pi ezoel ectric material and at |east two | ayers of
conductive material, and in that

- the ink droplets are ejected in the sane direction
as the main vibration direction of the vibration
pl at e.
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The probl em underlying the patent in suit is to provide
a printing head wherein it is not necessary to apply a
hi gh voltage to the piezoelectric elenents in order to
obtain a sufficient jetting force for printing, cf.
colum 1, lines 35 to 43.

In order to avoid the necessity of applying high
vol t ages, docunment D2, cf. Figure 3 and page 5,

lines 23 to 34 of the English translation, suggests the
use of a piezoelectric plate obtained by a | am nation
of at least two |ayers of piezoelectric material and of
two | ayers of conductive nmaterial.

Si nce the advantages of piezoelectric el enents obtained
by a lamnation are particularly seen in relation with
printing heads conprising a | arge nunber of nozzles
(cf. page 5, lines 31 to 34 of the English translation
of docunent D2), it was obvious to make the printing
head shown in Figures 1 and 2 of docunent D2, which may
conprise up to 2000 nozzles (cf. page 4, lines 20 to 22
of the English translation of docunent D2), by cutting
a piezoelectric plate obtained by a | am nation
conprising |layers of piezoelectric and conductive

mat eri al .

Furthernore, printing heads, wherein the nozzles are
arranged on the side of the nozzle plate opposite to
the side where the piezoelectric elenments are, had been
known at the priority date of the patent in suit, cf.
docunent D1, Figure 4 and docunent D7, Figure 8. A
person skilled in the art selects the arrangenent of
the nozzles, ink reservoirs and the ink channels in the
nozzle plate of a printing head, and, thus, the

ej ection direction of the ink droplets, in accordance
wWith the prevailing conditions and the type of the
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printing head to be manufact ured.

Therefore, the subject-matter of claim1 does not

i nvol ve an inventive step within the neani ng of
Article 56 EPC, and, consequently, the main request of
the respondent is not allowable.

First auxiliary request

1293.D

According to the first auxiliary request of the
respondent, the following feature is added to claim1
of the main request: "... and in which said

pi ezoel ectric plate is obtained by firing or burning
said | am nation of piezoelectric material and
conductive material stacked alternately in layers (21
23, 22; 68, 69)"

This feature represents a generally known process step
whi ch is above all carried out when it cones to
manuf act ure pi ezoel ectric plates obtained by a

| am nation of piezoelectric material and conductive
material, cf. docunent D3, |ast sentence of the
abstract, docunment D4 | ast sentence of the abstract,
and docunent D5, penultimate sentence of the abstract.

Adm ttedly, docunent D5 suggests cutting a | am nation
of layers of piezoelectric material and conductive
materi al before burning. However, this process is not

di scl osed in docunent D5 with regard to the preparation
of a printing head conprising a | arge nunber of
relatively small piezoelectric elenents.

In the Board's view, the process of preparing an array
of a plurality of piezoelectric elenents for a printing
head bel ongs to the final shaping of a piezoelectric
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| am nate, which, in docunment D5, is disclosed as a
process to be carried out after calcining, cf.
abstract, penultimte sentence. For practical reasons,
it is very unlikely that a person skilled in the art
woul d even consi der preparing and burni ng each el enent
separately, and, after that, assenbling the individua
el ements in order to produce the printing head, in
particul ar, when printing heads conprising a |arge
nunber of nozzles and piezoelectric elenments are to be
produced. Mboreover, docunent D2 al ready suggests
formng an array of piezoelectric elenents by cutting a
pi ezoel ectric plate.

Therefore, the subject-matter of claim1 does not
I nvol ve an inventive step and, consequently, the first
auxiliary request of the respondent is not allowable.

Second auxiliary request

1293.D

The subject-matter of clainms 1 to 12 is clear and
supported by the description. In particular, the term
"in opposition of" used in claim1 is supported by the
description, as pointed out under point 1.1 above.
Furthernore, fromthe anmended pages 3, 5, 7 and 8 of
the description it now follows that the enbodi nents
illustrated in Figures 6 to 32 nerely concern

enbodi nents of printing heads of a conparative type.
The patent in suit as amended thus neets the

requi renments of Article 84 EPC

A drop-on-demand printing head conprising the features
of clainms 1 to 4 is disclosed in colum 4, line 40 to
colum 7, line 48 and Figures 1 to 5 of the application
as filed (published version). In particular, the
feature of concave portions being formed in the
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vibration plate is disclosed in colum 4, lines 50 to
55 of the application as filed (published version).

The features of the dependent clains 2 to 4 are

di scl osed in conbination with a printing head
conprising a vibration plate. As regards the additiona
feature of claim2 ("... firing or burning ..."),
reference is made to colum 5, lines 44 to 50 of the
application as filed (published version). The
additional feature of claim3 ("... recess portions
(6a, 6b) in a spacer ...") is shown in Figures 1 and 2
of the application as filed (published version). The
addi tional feature of claim4 ("... lamnated in
parallel to said vibration plate"”) is disclosed in
Figures 3a to 3f and colum 5, line 24 to colum 6,
line 6 of the application as filed (published version),
wherein the term"in parallel” is to be construed as
indicating the direction of |lam nation of the |ayers,
which is perpendicular to the plane defined by the
respective |ayers of piezoelectric and conductive

mat eri al .

A nethod for formng vibrators in a drop-on-denmand
ink-jet printing head as clainmed in clains 5 to 12 is
di sclosed in colum 4, line 40 to colum 7, line 48 and
Figures 1 to 5 of the application as filed (published
version). In particular, the process steps (a) to (i)

of claim5 and the features of dependent clains 6 to 12
are disclosed in colum 5, line 24 to colum 6, line 6
of the application as filed (published version).

Mor eover, since technically Iimting features have been
added, the scope of protection conferred by independent
claims 1 and 5 is nore limted than that of the

respective i ndependent clains 1 and 23 of the patent in
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suit as granted.

Therefore, the patent in suit as anended in accordance
with the second auxiliary request neets the
requi renents of Articles 123(2) and 123(3) EPC.

The subject-matter of independent clains 1 and 5 is
novel, since the cited prior art docunents discloses
neither a printing head nor a nethod conprising all the
features of clains 1 and 5, respectively.

Novel ty of the subject-matter of independent clains 1
and 5, in fact, was not in dispute.

Furthernore, a printing head conprising a vibration

pl ate whi ch has concave portions in the vicinity of
portions where the vibration plate contacts the

pi ezoel ectric elenents is neither known nor suggested
inthe cited prior art. Due to these concave portions,
the vibration plate responds easily to the vibration of
the piezoelectric elenents, thus inproving the ejection
of the ink droplets, cf. colum 5, lines 5to 9 of the
patent in suit.

Consequently, the subject-matter of independent claim1l
i nvol ves an inventive step.

The sane applies to claim5, which concerns a nethod
for formng vibrators in a drop-on-demand ink-j et
printing head conprising, inter alia, the step of
formng a vibration plate having concave portions in
the vicinity of portions where the vibration plate
contacts the piezoelectric el enents.

The subject-matter of clains 2 to 4 and 6 to 12 which
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are appendant to the clains 1 and 5, respectively,
simlarly involves an inventive step.

4.4 Therefore, the request of the respondent that the
pat ent be mai ntained in amended formon the basis of
the docunents filed as second auxiliary request is
al | onabl e.
It is, accordingly, not necessary to consider the third

auxi liary request of the respondent.

O der

For these reasons it is decided that:

1. The deci si on under appeal is set aside.
2. The case is remitted to the first instance with the
order to maintain the patent on the basis of the

foll ow ng docunents submtted during oral proceedings:

(a) clains 1 to 12 according to the second auxiliary
request;

(b) description, pages 2 to 9, and insert A; and

(c) draw ngs as granted.

The Regi strar: The Chai r man:

1293.D Y A
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A. Townend W Moser
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