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Summary of Facts and Subm ssi ons

2323.D

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. 0 613 780.

The Opposition Division held that the grounds for
opposition submtted by the appellant under

Article 100(a) EPC (lack of novelty, Article 54 EPC,
and |l ack of inventive step, Article 56 EPC) did not
prejudi ce the maintenance of the patent in suit as
gr ant ed.

Oral proceedings were held before the Board of Appeal
on 6 July 2004.

The appel | ant requested that the decision under appeal
be set aside and that the European patent No. 0 613 780
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 that the patent
be mai ntained on the basis of the follow ng docunents:

(a) first auxiliary request: clainms 1 to 23 presented
as first auxiliary request during oral
pr oceedi ngs; or

(b) second auxiliary request: clains 1 to 23 filed as
third auxiliary request on 8 June 2004; or

(c) third auxiliary request: clainmns 1 to 23 filed as
fourth auxiliary request on 8 June 2004; or
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(d) fourth auxiliary request: clains 1 to 23 filed as
first auxiliary request on 8 June 2004.

Claim1l of the patent in suit as granted (nmain request)
reads as foll ows:

"1. An apparatus for maintaining a predeterm ned ink
tenperature profile throughout a multiple-orifice,
phase-change ink-jet print head 44, the print head

| osing heat at different rates froma set of regions
di stributed along nmultiple axes of the print head, the
apparatus conprising a tenperature sensor 104

el ectrically connected to a tenperature controller and
thermally connected to the print head 44, and a print
head heater 58 electrically connected to the
tenperature controller, the print head heater having
mul ti pl e heating zones each in thermal comuni cation
with a corresponding region of the print head, the
heati ng zones having a proportional watt-density that
conpensates for the rates of heat |oss fromeach of the
regions to maintain the predeterm ned ink tenperature
profile throughout the print head."

| ndependent clains 1, 21, and 23 according to the first
auxi liary request read as foll ows:

"1. An apparatus for maintaining a predeterm ned ink
tenperature profile throughout a multiple-orifice,
phase-change ink-jet print head (44), the print head

| osing heat at different rates froma set of regions
di stributed along nmultiple axes of the print head, the
apparatus conprising a tenperature sensor (104)

el ectrically connected to a tenperature controller and
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thermally connected to the print head (44), and a print
head heater (58) electrically connected to the
tenperature controller, the print head heater having
nmul ti pl e heating zones each in thermal comuni cation

wi th a corresponding region of the print head, wherein
each heating zone has a preferred resistance val ue so
that the heating zones have a proportional watt-density
t hat conpensates for the rates of heat |oss from each
of the regions to maintain the predeterm ned ink
tenperature profile throughout the print head."

"21. A method for maintaining a uniformink tenperature
t hroughout an orifice array width of a substantially
nmedi a- w dt h, phase-change i nk-jet print head, the print
head | osing heat at different rates froma set of
regions | ocated throughout the orifice array w dth of
the print head, the nmethod conprising sensing the
tenperature of the print head; comunicating the sensed
tenperature to a tenperature controller; controlling a
print head heater that is thermally connected to the
print head; and partitioning the print head heater into
multiple differential heating zones each in therma
conmuni cation with a correspondi ng region of the print
head, wherein each of the differential heating zones
has a preferred resistance value so that the heating
zones conpensate for the different rates of heat |oss
fromthe set of regions to maintain a uniformink
tenperature throughout the orifice array width of the
print head."

"23. A print head systemfor an inkjet printer operable
wi th phase-change ink, the systemconprising a nultiple
orifice print head which in use | oses heat at different
rates froma set of regions distributed along nultiple
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axes thereof, a tenperature sensor, a tenperature
controller, the tenperature sensor being thermally
connected to the print head and el ectrically connected
to the tenperature controller, and a print head heater
el ectrically connected to the tenperature controller,
the print head heater having nultiple heating zones
each in thermal conmunication with a correspondi ng
region of the print head, wherein each heating zone has
a preferred resistance value so that the heating zones
have a proportional watt-density that conpensates for
the rates of heat |oss fromeach of the regions to

mai ntain the predeterm ned ink tenperature profile

t hroughout the print head.”

The follow ng docunments are referred to in the present

deci si on:

D1: US-A 5,041, 718;

D4: EP-A 0 353 925;

D6: US-A 4,418, 355.

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

Mai n request

In order to solve the generally known probl em of
providing a uniformtenperature profile throughout an
ink-jet print head, document D4 suggested the solution
claimed in claiml1 of the patent in suit, namely
provi di ng heating zones having a proportional watt -
density that conpensated for the rates of heat |oss



2323.D

- 5 - T 1133/ 02

fromeach of the regions. The heating zones included
tenperature keeping heaters and several ink ejection
heaters. The only difference, nanely that the print

head was a phase-change ink-jet print head, concerned

an obvi ous sel ecti on.

The subject-matter of claim1 according to the main

request thus did not involve an inventive step.

First auxiliary request

According to columm 11, lines 21 to 24, of docunment D4,
the material of the tenperature keeping heaters m ght
be the sane as that of the heat generating resistor

| ayer of the ink ejection heaters. Since the
configurations of these heaters were different, their
resi stance values were also different. Furthernore, the
resi stance val ue of each of the tenperature keeping
heaters had to be appropriately selected in order to
achi eve a predeterm ned tenperature profile.

Docunment D4 thus disclosed a print head conpri sing
heati ng zones wherein each heating zone had a preferred
resi stance val ue.

Therefore, the subject-matter of claim1l according to
the first auxiliary request did not involve an
inventive step either. The sane argunents applied to
claims 21 and 23 of the first auxiliary request.

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

Docunent D4 suggested a solution which was different
fromthat of the patent in suit. The two tenperature
keepi ng heaters (heating portions HL and H2) were
control |l ed i ndependently from each ot her thereby using
respective control circuits and tenperature sensors.

Mor eover, the heating portions HL and H2 did not have a
proportional watt density within the nmeani ng of

claiml. A person skilled in the art would not
understand the wording of claim1 according to the main
request so as to nean that the print head heater
claimed therein conprised some of the ink ejecting
heaters of the print head.

The subject-matter of claim1l thus involved an

i nventive step.

First auxiliary request

In the print head according to docunent D4, the
tenper ature keeping heaters both had equal resistance
val ues. They were individually energised or de-
ener gi sed according to respective control signals. The
ej ecting heaters could not be designed so as to have
different resistance val ues. Docunent D4 did thus not
suggest a printing head having multiple heating zones,
wherei n each heating zone had a preferred resistance
val ue so that the heating zones had a proportional
watt-density that conpensated for the rates of heat

| oss fromeach of the regions to nmaintain the
predeterm ned ink tenperature profile throughout the
print head.



-7 - T 1133/02

The subject-matter of claiml thus involved an
inventive step. The sanme applied to i ndependent
clainms 21 and 23.

Reasons for the Deci sion

1.2

1.2.1

2323.D

Mai n request

Novelty (Article 54 EPC)

None of the cited docunents discloses an apparatus for
mai ntaining a predetermned ink tenperature profile

t hroughout a nmultiple-orifice, phase-change ink-jet
print head according to claiml of the patent in suit
wherein the apparatus conprises a print head heater
having nultiple heating zones each in therm

conmuni cation with a correspondi ng region of the print
head.

The objection of |ack of novelty, in fact, was not
mai nt ai ned by the appel | ant.

| nventive step (Article 56 EPC)

Docunent D4 is regarded as representing the cl osest
prior art. It relates to the problemarising froma
non-uni form tenperature distribution throughout a
multiple-orifice ink-jet print head, which gives rise
to a degradation of the quality of the recorded inmage,
cf. colum 1, lines 44 to 47, colum 2, lines 1 to 11
and lines 22 to 29, and discloses an apparatus for
provi ding and maintaining a predetermned, in
particular, a uniformink tenperature profile, cf.
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colum 31, line 8 to colum 39, line 2, and Figures 9A,
9B, 38 and 40.

The print head according to docunent D4, cf. Figures 9A
and 9B, conprises tenperature keeping heaters 8

di sposed adj acent two tenperature sensors 2 and ink

ej ection heaters 5. The tenperature keeping heaters

pl us several ejection heaters formdifferent heating
portions, cf. colum 31, lines 30 to 35, colum 32,
lines 49 to 53, and columm 37, lines 20 to 49. The
print head heater thus has nultiple heating zones. The
energy supply to the nultiple heating zones is
controlled so that a predeterm ned tenperature profile
t hroughout the entire print head can be provi ded and
mai nt ai ned, whi ch, consequently, requires conpensating
for the rates of heat |oss fromeach of the regions,
cf. colum 31, line 51, to colum 32, |ine 30;

colum 36, line 36 to colum 37, line 2; colum 37,
lines 34 to 49; and colum 38, lines 27 to 37.

In claim1 according to the main request, reference is
made to "heating zones having a proportional watt-
density". The "watt-density" of a heating zone is
dependent on the electrical resistance of the heating
zone and on the electrical current flow, cf. page 4,
lines 26 to 28, of the patent in suit. Caim1l of the
patent in suit does not specify whether a "proportional
watt-density" is achi eved by providing heating zones
havi ng specific electrical resistances and/or by
appropriately controlling the energy supplied to the
heati ng zones, as indicated on page 8, lines 1 to 5, of
the patent in suit.
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The subject-matter of claim1 of the patent in suit
thus differs fromthe apparatus described in docunent
D4 only in that the apparatus is related to a phase-
change ink-jet print head.

Since the problem of a degradation of the quality of
the recorded i mage due to a non-uniformtenperature
profile is also present in a phase-change ink-jet print
head, cf. page 2, lines 15 to 25 of the patent in suit,
a person skilled in the art would consider using the
apparatus for providing and mai ntaining a predeterm ned
ink tenperature profile as disclosed in docunent D4

al so in connection with a phase-change ink-jet print
head.

Therefore, the subject-matter of claim1l according to
t he main request does not involve an inventive step
within the meaning of Article 56 EPC

Consequently, the main request of the respondent is not
al | owabl e.

First auxiliary request

Amendnents (Article 123(2) and (3) EPQO

The subject-matter of clainms 1, 21 and 23 is disclosed
in the printed version of the application as filed in
claims 1, 21 and 23, respectively, in connection with
t he passages on page 4, lines 29 to 33 and page 6,

lines 47 to 50, and Tables 1 and 2 of the description.

Dependent clains 2 to 20 and 22 correspond to clains 2
to 20 and 22 of the application as filed.
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The description was anended to bring it inline with
the subject-matter of the independent clainms 1, 21 and
23. The enbodi rent of a heater described on page 2,
line 39, to page 3, line 5 and depicted in Figures 1
and 2 of the patent in suit as granted was indicated as
representing internal prior art. The draw ngs
correspond to the drawi ngs of the application as fil ed.

In the Board's judgenent, the anmendnents conply with
the requirements of Article 123(2) EPC.

Furthernore, the scope of protection conferred by

i ndependent clains 1, 21 and 23 is nore limted than
that of the corresponding i ndependent clainms 1, 21 and
23 of the patent in suit as granted.

The patent in suit as amended thus al so neets the
requirenments of Article 123(3) EPC.

| nventive step (Article 56 EPC)

According to claim1l of the first auxiliary request,
the print head heater has nultiple heating zones
wherei n each heating zone has a preferred resistance
val ue so that the heating zones have a proportional
watt-density that conpensates for the rates of heat

| oss fromeach of the regions to naintain the
predeterm ned ink tenperature profile throughout the
print head.

Docunment D4 is silent about the electrical resistance
val ues of the different heating zones. Admttedly, the
resi stance val ues of the tenperature keeping heaters
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are probably different fromthose of the ink ejection
heaters. However, in order to provide a predeterm ned
tenperature profile, the energy supply to respective
heati ng zones is increased or decreased dependi ng on
the tenperatures detected by respective tenperature

sensors, cf. colum 31, line 51 to colum 32, line 9,
and colum 34, line 53 to colum 35, |line 3 of docunent
4.

Docunent D4 thus does not suggest relating the
resi stance val ue of each of the heating zones to the
rates of heat loss fromthe respective regions.

The apparatus according to claim1l1, is also not obvious
with regard to the further docunents cited in the
appeal procedure. In particular, docunent D6 does not
suggest any neans for providing a predeterm ned
tenperature profile throughout a print head. Docunent
D1 relates to copying machines and concerns a heating
device for fixing a powder inmage on a receiving support.
In order to inprove the printing quality of an ink-jet
print head, there was no incentive for a person skilled
in the art to consider solutions suggested for heating
devi ces of a copyi ng nmachi ne.

The subject-matter of claim1 of the first auxiliary
request thus involves an inventive step within the
meani ng of Article 56 EPC. The sane applies to the
subject-matter of clains 21 and 23 for substantially
t he sane reasons. Clains 21 and 23 both conprise the
feature of each heating zone having a preferred

resi stance val ue.
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Clains 2 to 20 and claim?22 relate to preferred
enbodi ments of the apparatus according to claim1 and
t he met hod according to claim?21, respectively, and

thus simlarly involve an inventive step.

2.3 Therefore, the first auxiliary request of the
respondent is all owable.

3. Consequently, the further auxiliary requests of the
respondent need not be consi dered.

Or der

For these reasons it is decided that:

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

fol |l owi ng docunents:

(a) clains 1 to 23 presented as first auxiliary
request during oral proceedings; and

(b) description: pages 2 and 3, presented during oral
proceedi ngs, and pages 4 to 8 as granted; and

(c) drawings, Figures 1 and 2, presented during oral

proceedi ngs, and Figures 3 to 8 as granted.

The Regi strar: The Chai r man:

2323.D
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