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Summary of Facts and Subm ssi ons

0391.D

The appellant | (patent proprietor) |odged an appeal,
received at the EPO on 2 January 2002, against the
interlocutory decision of the opposition division
posted on 16 Novenber 2001 on the amended formin which
t he European patent No. 0 636 770 coul d be nuaintai ned.
The appeal fee was paid sinmultaneously and the
statenment setting out the grounds of appeal was
received at the EPO on 6 March 2002.

Li kewi se, both the appellant Il (opponent |I) and the
now party as of right (opponent I1) |odged an appeal,
received at the EPO on 24 January 2002 (appellant 11)
and 21 January 2002 (party as of right) against the
interlocutory decision of the opposition division. The
fees for these appeals were paid simultaneously and the
statenments setting out the grounds of appeal were
received at the EPO on 18 March 2002 (appellant 1) and
on 30 January 2002 (party as of right).

Wth the letter of 20 Novenber 2003, the now party as
of right withdrew both its opposition and its appeal.

Opposition was filed against the patent as a whole and
based on Article 100(a) EPC in conjunction with
Articles 52(1), 54(1), 56 EPC, on Article 100(b) EPC in
conjunction with Article 83 EPC, and on Article 100(c)
EPC in conjunction with Article 123(2) EPC.

In its decision the Qpposition Division held that
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- the subject-matter of claim1 as granted was not
new with respect to the state of the art as
represented by

FD1: EP- A-0 585 900;

- the subject-matter of claim12 of the first
auxi liary request then on file did not involve an

inventive step with respect to

PD1: AU B-26850/92 and

FD4: SAE Paper 800019;

- t he subject-matter of the auxiliary request 11
then on file nmet the requirenents of the EPC

Oral proceedi ngs took place on 22 January 2004.

The appellant | requested that the decision under
appeal be set aside and that the patent be maintained
as granted (main request) or on the basis of the
auxiliary requests 1 to 4 filed with the letter of

19 Decenber 2003.

The appellant Il requested that the decision under
appeal be set aside and that the patent be revoked.

Claim1l as granted (main request) reads as foll ows:

"An exhaust purification device of an internal
conmbustion engi ne in which an NO: absorber which absorbs
NGO, when the air-fuel ratio of an inflow ng exhaust gas
is lean and rel eases the absorbed NO when the air-fuel
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ratio of the inflow ng exhaust gas is the
stoichionetric air-fuel ratio or rich is arranged in an
engi ne exhaust passage, an air-fuel ratio sensor is
arranged in the engi ne exhaust passage downstream of
sai d NO, absorber, and NO: rel easing conpl eti on deci sion
means is provided for deciding that the rel easing
action of NO fromthe NO; absorber is conpleted when
the air-fuel ratio detected by the air-fuel ratio
sensor is switched fromlean to the stoichionetric air-
fuel ratio or rich after the air-fuel ratio of the
exhaust gas flowing into the NO, absorber is swtched
fromlean to the stoichiometric air-fuel ratio or rich
and the releasing action of NO fromthe NO absorber is
started.”

I n support of his main request the appellant | relied
essentially on the follow ng subm ssions:

Claim1l as granted included all essential features of
the invention disclosed in the first priority docunent
(Japanese patent application JP 6746/ 93) of the patent
in suit. The feature according to which the air-fuel
ratio of the exhaust gas flowi ng into the NGO absorber
was returned to |l ean when the air-fuel ratio detected
by the air-fuel ratio sensor was switched fromlean to
the stoichionetric air-fuel ratio or rich after the
air-fuel ratio of the exhaust gas flowing into the NG
absorber was switched fromlean to the stoichionetric
air-fuel ratio or rich to release the NO fromthe NG
absorber, was not an essential feature. Mreover this
feature was inplicitly included in claim1l as granted,
since it was obvious fromthe whole content of this
claimthat it was intended to operate the clained
conbustion engine nornmally at a lean air-fuel ratio.
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The subject-matter of claim1 as granted was novel. The
sensor arranged in the exhaust passage downstream of

t he NO; absorber shown in FD1 was not an air-fuel ratio
sensor, but a HC concentration sensor. Furthernore, the
NO; rel easi ng conpl eti on deci si on nmeans according to FD1
di d not decide that the releasing action was conpl eted
when the air-fuel ratio detected by this sensor was
switched fromlean to the stoichionetric air-fuel ratio
or rich, but when the HC concentrati on exceeded a
predeterm ned value . Hence FD1 did not disclose al
features of claim1 as granted.

The subject-matter of claiml as granted did al so

i nvol ve an inventive step. Starting fromthe state of
the art disclosed in PDl, the object underlying the
patent in suit was to provi de an exhaust gas
purification device which could detect when the NO

rel easing action fromthe NGO  absorber had been
conpleted. In accordance with claim1l as granted, this
obj ect was achi eved by the provision of an air-fuel
rati o sensor and a NO rel easing conpl eti on deci sion
means whi ch decided on the basis of a signal fromthe
sensor when the NO releasing action fromthe NG
absorber was conpleted. Since the state of the art did
not suggest such nmeans, their provision in the device
according to PD1 could not be regarded as obvious. FD4
referred to the application of exhaust-gas-oxygen
sensors to the study of storage effects in autonotive
t hree-way catal ysts which were not NGO, absorbers as
described in the patent in suit. Therefore the skilled
person dealing wth the object underlying the patent in
suit had no reason to consider this docunment. Moreover
even if he considered this docunent, it could not |ead

0391.D
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himto the subject-matter of claim1l as granted, since
it did not refer to the determination of the conpletion
of the NO releasing action of a NO, absorbent.

The appellant Il disputed the views of the appellant |
wi th argunments which can be sunmari zed as foll ows:

The first priority docunent (Japanese patent
application JP 6746/93) of the patent in suit
excl usi vely di scl osed an exhaust purification device
wherein the air-fuel ratio of the exhaust gas flow ng
into the NO absorber was returned to | ean when the air-
fuel ratio detected by the air-fuel ratio sensor
changed fromlean to the stoichionetric air-fuel ratio
or rich after the air-fuel ratio of the exhaust gas
flowing into the NO absorber was switched fromlean to
the stoichionetric air-fuel ratio or rich to rel ease
the NO, fromthe NO: absorber. This enbodi ment clearly
excl uded any generalisation which did not require that
t he NO absorber was returned to | ean when the end of
regeneration of the NO( absorber had been detected.
Since claim1l as granted did not include such a
requirenent, it was not entitled to the priority of the
first priority docunment of the patent in suit.

FD1 di scl osed an exhaust purification system having al
features of claim1l as granted. The sensor (23) shown
in Figure 16 of this docunent was not explicitly
defined as an air-fuel ratio sensor. However, since
this sensor detected the HC concentration which |ike

t he oxygen concentration was dependent on the air-fuel
ratio, it obviously functioned and qualified as an air-
fuel sensor. The feature of the granted claim 1l of the
patent in suit, according to which the NO rel easing
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conpl eti on deci sion neans decided that the NO rel easing
action had been conpleted when the air-fuel ratio
detected by the air-fuel ratio sensor was switched from
lean to rich, had to be interpreted in such a way that
this decision was taken if the detected air-fuel ratio
was switched fromlean to rich. Since the NO rel easing
conpl eti on deci sion neans according to FD1 |ikew se

deci ded that the NO rel easing action had been conpl et ed
if the concentration of the unburned HC in the exhaust
gas flowing fromthe NO absorber becane high, i.e. if
it becane larger than a predeterm ned value , the NO
rel easi ng conpl eti on decision nmeans defined in the
granted claim1l of the patent in suit and in FDL were
the sane. Therefore, the subject-matter of claim1l as
granted | acked novel ty.

| f the subject-matter of this claimshould be

consi dered as novel, it was at |east not based on an
inventive step. PDl1 disclosed an exhaust purification
device which differed fromthe device according to the
granted claiml1l of the patent in suit only in that it
did not conprise an air-fuel ratio sensor which was
used for deciding when the releasing action of NO from
t he NO absorber was conpleted. Since the skilled person
knew that the performance of a catal yst was dependent
on an agi ng process, the technical problemunderlying
the subject-matter of the patent in suit could be
regarded as to consider the aging effect of the NO
absorber for the NO rel easing action. Since FD4 showed
that an air-fuel ratio sensor could be used for the
consideration of the aging effect of a catalyst, the
use of an air-fuel ratio sensor in the device according

to PD1L in such a way that the conpletion of the NGO
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rel easing action was deci ded on the basis of the signal
of this sensor, was obvious.

Reasons for the Deci sion

2.2

0391.D

The appeal is adm ssible.

Priority

I n accordance with G 2/98 (QJ EPO 2001, 413) the
priority of a previous application in respect of a
claimin a European patent application, and
consequently also in respect of a claimin a European
patent, in accordance with Article 87 EPCis to be
acknow edged only if the skilled person can derive the
subject-matter of the claimdirectly and unanbi guously,
usi ng common general know edge, fromthe previous
application as a whol e.

In the present case, the question arises whether or not
the skilled person can derive the subject-matter of
claiml1 as granted (main request) fromthe first
priority docunment (Japanese patent application

JP 6746/93) cited in the patent in suit; in particular,
whet her or not he can derive fromthis priority
docunent an exhaust purification device according to
the granted claim1.

The first priority docunment exclusively refers to an
exhaust purification device wherein the air-fuel ratio
of the exhaust gas flowing into the NO  absorber is
returned to | ean once again when the air-fuel ratio
detected by the air-fuel ratio sensor changes from |l ean
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to the stoichionetric air-fuel ratio or rich after the
air-fuel ratio of the exhaust gas flowing into the NG
absorber is switched fromlean to the stoichionetric
air-fuel ratio or rich to release the NO fromthe NGO
absorber (see translation of the Japanese patent
application JP 6746/93 filed by the appellant | wth
the letter of 11 Cctober 1994, for exanple claim1;
page 3, section 0005; page 4, section 0006; page 14,
section 0021; pages 15 and 16, section 0023).

In conparison with the first priority docunent, claim1l
as granted does not require that the air-fuel ratio of
t he exhaust gas flowing into the NO absorber is
returned to | ean once again when the regeneration of
the NO; absorber is conpleted. Therefore, the subject-
matter of claim1l as granted extends beyond the

di scl osure of the first priority docunment in such a way
that the skilled person cannot derive the subject-
matter of the claimdirectly and unanbi guously from

t hi s docunent.

The argunentation of the appellant | according to which
the skilled person could derive the subject-matter of
claiml1l as granted fromthe first priority docunent is

not convi nci ng.

Wth respect to the issue of acknow edgenent of the
first priority right, it does not matter in the present
case whether or not the feature according to which the
air-fuel ratio of the exhaust gas flowing into the NG
absorber was returned to | ean once again when the

conpl etion of the regeneration of the NO, absorber was
detected, is an essential feature of the clained
invention. In the light of G 2/98, the only question to
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be answered is whether or not the first priority
docunent di scl oses an exhaust purification device,
wherein the air-fuel ratio of the exhaust gas fl ow ng
into the NO absorber is not returned to |lean after the
conpl etion of the regeneration of the NO, absorber is
detected. Since this is not the case, the om ssion of
the feature relating to the return to a | ean air-fuel
rati o of the exhaust gas results in a generalisation
and consequently in an extension of the disclosure of
the first priority docunent.

Furthernore the Board does not agree with the
appellant I's statenent that the feature in question
was inplicitly included in claiml as granted. This
claimrefers to an exhaust purification device of an

i nternal conbustion engine, the use of which is not
defined. It does not include any indication that this
engine is a |lean burn conbustion engi ne which normally
operates at a lean air-fuel ratio. Consequently there
isS no reason to assunme that the air-fuel ratio of the
exhaust gas flowing into the NO, absorber is necessarily
returned to lean after the conpletion of the
regeneration of the NO: absorber.

Moreover, if - as stated by the appellant | - that
feature was inplicitly included in claim1l, the board
does not understand why that feature has not been
explicitly brought into claiml.

2.4 Consequently claim1l as granted is not entitled to the

clainmed first priority right of the Japanese patent
application JP 6746/ 93.

0391.D
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As a result of this finding, PDL forns part of the
state of the art according to Article 54(2) EPC

Novel ty

Novel ty of the subject-matter of claim1l as granted
(mai n request) has been chall enged exclusively with
respect to FD1 which fornms part of the state of the art
for all designated contracting states of the patent in
suit in accordance with Article 54(3) and (4) EPC

Thi s docunent discloses (see in particular Figures 16,
17(A), 17(B) and the corresponding description in
colum 17, line 28 to colum 20, line 10) an exhaust
purification device of an internal conbustion engine
(1) in which a NO absorber (18) which absorbs NGO, when
the air-fuel ratio of an inflow ng exhaust gas is | ean
and rel eases the absorbed NGO, when the air-fuel ratio of
the inflow ng exhaust gas is the stoichionetric air-
fuel ratio or rich is arranged in an engi ne exhaust
passage (17, 22), a sensor (23) is arranged in the
engi ne exhaust passage downstream of said NO absorber,
and NO rel easing conpletion decision neans is provided
for deciding on the basis of the value of the variable
sensed by the sensor that the releasing action of NO
fromthe NO absorber is conpleted after the air-fuel
ratio of the exhaust gas flow ng into the NGO absorber
is switched fromlean to the stoichionetric air-fue
ratio or rich and the releasing action of NO fromthe
NO; absorber is started.

However, FDl1 does not di scl ose

(a) that the sensor is an air-fuel ratio sensor, and



3.2

0391.D

- 11 - T 0049/ 02

(b) that the NO rel easing conpletion decision neans
deci des that the rel easing action of NO fromthe
NO, absorber is conpleted when the air-fuel ratio
detected by the air-fuel ratio sensor is switched
fromlean to the stoichiometric air-fuel ratio or
rich.

The argunentation of the appellant Il according to
whi ch these features are also disclosed in FDL i s not

convi nci ng.

The sensor (23) disclosed in FD1 is a HC concentration
sensor, and the NO rel easi ng conpl eti on deci si on neans
deci des that the rel easing action of NO fromthe NO
absorber is conpleted when the HC concentration
detected by this sensor exceeds a predeterm ned val ue
(see colum 17, lines 29 to 33, and columm 18, lines 13
to 21). This value , although being a "predeterm ned"
val ue, has to be considered as a val ue which can be

sel ected froma broad range.

I n accordance with the whol e disclosure of the patent
in suit however, the NO rel easing conpletion decision
nmeans deci des that the rel easing action of NO fromthe
NO, absorber is conpleted substantially at that nonent
when the air-fuel ratio detected by the NO sensor
arranged downstream of the NO, absorber is switched from
lean to the stoichionetric air-fuel ratio or rich (see
for exanple Figures 7 to 11, 20, 26 to 28 and the
correspondi ng description). Therefore, the board does
not share the appellant I1's opinion that claim1l as
granted may be interpreted in such a way that the NO
rel easi ng conpl eti on deci sion neans deci des that the
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rel easing action of NGO  fromthe NGO, absorber is
conpleted, if (instead of when) the air-fuel ratio
detected by the NO, sensor is switched fromlean to
rich, or in other words not at the nonent of sw tching
fromlean to rich, but at any time after the switching
fromlean to rich. The decision at substantially the
nmoment of switching froma lean to a stoichionmetric or
rich air-fuel ratio as suggested by the patent in suit
requires a sensor which delivers a clear signal when
this monment has come, such as an air-fuel ratio sensor
wor ki ng on the basis of the oxygen concentration in the
exhaust gas (see patent in suit, colum 9, line 55 to
colum 11, line 50). By conparison with this air-fuel
sensor, the HC concentration sensor according to FD1
does not enable a clear determ nation of the nonent
when the air-fuel ratio swtches fromlean to rich
This is not possible, since the HC concentration does
not change very nuch around the stoichionetric air-fuel
ratio (see for exanple Figure 4 of FDl1). For this
reason the NO rel easi ng conpl eti on deci si on neans
according to FD1 can only decide that the rel easing
action is conpleted at a nonent when the detected HC
concentrati on becones high (see colum 17, line 56 to
colum 18, line 3), ie that the air-fuel ratio of the
exhaust gas is already clearly rich. Therefore, even if
t he HC concentration sensor according to FD1 is
regarded as an air-fuel ratio sensor, FDl does not

di scl ose the feature b) nmentioned in section 3.1 above,
particularly since the broad range from which the val ue
may be sel ected cannot destroy the novelty of a
specifically defined value, ie the nonent of sw tching.
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Wth respect to the argunentation of the opposition

di vision, the board wants to enphasize that in the
framewor k of the novelty assessnent only unequivocally
and clearly defined features of the anticipation nmay be
consi dered, not possible features. If, as in the
present case, the anticipation does not disclose and
even does not suggest to consider the HC sensor output
val ue together with its slope for defining (be it with
software or be it with hardware) the air-fuel value of
the m xture used in the internal conbustion engine (see
deci sion of the opposition division, page 4, |ast

par agr aph), such a possible use of the HC sensor out put
cannot be considered for the novelty assessnent.

Wth respect to the above findings, the subject-matter
of claim1l as granted (main request) is novel.

| nventive step

As agreed by both parties, the cl osest pre-published
prior art is represented by PDl. Wth respect to

claiml as granted, this docunent discloses an exhaust
purification device of an internal conbustion engine (1)
in which a NO, absorber (18) which absorbs NO when the
air-fuel ratio of an inflow ng exhaust gas is | ean and
rel eases the absorbed NGO when the air-fuel ratio of the
i nfl owm ng exhaust gas is the stoichionetric air-fuel
ratio or rich is arranged in an engi ne exhaust passage
(17).

Furthernore the device according to PD1 conprises a NG
rel easi ng conpl eti on deci sion neans for deciding that
the releasing action of NO  fromthe NGO  absorber is
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conpl eted when a fixed tine has el apsed (see Figure 8,
step 109; page 14, lines 27 to 34).

Therefore the subject-matter of claim1l as granted
differs fromthe device according to PD1 by the

provi si on of

- an air-fuel ratio sensor arranged in the engi ne
exhaust passage downstream of said NO absorber,
and

- NG, rel easi ng conpl eti on deci si on nmeans for
deciding that the releasing action of NGO fromthe
NO, absorber is conpleted when the air-fuel ratio
detected by the air-fuel ratio sensor is switched
fromlean to the stoichionmetric air-fuel ratio or
rich after the air-fuel ratio of the exhaust gas
flowng into the NO, absorber is switched froml ean
to the stoichionetric air-fuel ratio or rich and
the releasing action of NO: fromthe NGO  absorber
is started.

Wth respect to the case | aw of the boards of appeal of
the EPO, an objective definition of the problemto be
solved by an invention should normally start fromthe
probl em described in the patent in suit. Only if an
exam nation shows that the problem has not been sol ved
or if an inappropriate prior art has been used to
define the problem it has to be investigated which

ot her probl em objectively existed (see Case Law of the
Boards of Appeal, 2001, 4th edition, 1.D. 4.3, English
version, page 107).
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In the present case the problemto be solved is
described in the patent in suit as to provide an
exhaust gas purification device which can detect when
the NGO rel easing action fromthe NO absorber has been
conpleted (see colum 2, lines 29 to 32). Since this
probl emis obviously solved by the subject-matter of
claiml as granted, in particular by the provision of
the air-fuel ratio sensor and the NO; rel easing

conpl eti on deci sion nmeans, and since no inappropriate
prior art has been used to define this problem there
is no reason to consider any other problem (including
t he problem nentioned by the appellant Il) within the
probl em sol uti on approach for the assessnent of

i nventive step.

The provision of the air-fuel ratio sensor and the NG
rel easi ng conpl eti on decision neans as defined in
claiml as granted in an exhaust purification device
according to PD1 to solve the probl emunderlying the
patent in suit is not suggested by the available state
of the art.

FD4 refers to the application of exhaust gas oxygen
sensors (EGO sensors) to the study of storage effects
in autonotive three-way catal ysts. The sensors were
arranged upstream and downstream of a three-way

catal yst, to observe the tines when step-function
changes applied to the inlet exhaust flow becone
evident in the outlet exhaust flow (see page 14, right
hand col umm, "Features of the Experinental Techni que
Reported Here"). Since FD4 does not deal with the
probl em of detecting the conpletion of a NO rel easing
action froma NO  absorber, this docunent cannot even
suggest the arrangenent of an air-fuel ratio sensor
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downstream of a NO; absorber for detecting a change in
the air-fuel ratio of the exhaust gas rel eased fromthe
NO; absorber as a result of the state of the NGO
absorber, let alone the provision of NO rel easing
conpl eti on decision neans for deciding that the

rel easing action of NO fromthe NO  absorber is
conpleted on the basis of the air-fuel ratio detected

by such an air-fuel ratio sensor

Even if the problemto be solved by the patent in suit
were to be regarded as being to consider the aging
effect of the NO  absorber on the NO rel easing action,
and the skilled person considered FD4 for the solution
of this problem as submtted by the appellant I, this
could not lead himin an obvious way to the exhaust
purification device according to claim1 as granted.
FD4 discl oses the use of two air-fuel ratio sensors for
studyi ng the response of such a catal yst to fast
changes in the air-fuel ratio of the exhaust gas. It is
true that it has been shown anobngst other things that

t hese responses are depending on the age of the

catal yst. However, this finding cannot be regarded as a
suggestion to provide an air-fuel ratio sensor
downstream of a NO, absorber for delivering a signal, on
the basis of which it can be decided when a rel easing
action of NO, fromthe absorber is conpleted, in order
to consider the aging process of the NO absorber on the
conpl etion of the releasing action. FD4 could at best
suggest the use of two air-fuel ratio sensors, one
upstream and one downstream of a catalyst for detecting
the aging of the catalyst, but not the provision of a
NO; rel easi ng conpl eti on deci si on nmeans whi ch consi ders
the aging effect.
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4.5 Wth respect to the above findings, the board conmes to
the conclusion that the subject-matter of claim1l as

granted (main request) also involves an inventive step.
5. Since the patent in suit can therefore be maintained as
granted, i.e. on the basis of the appellant |I's main

request, there was no reason to consider his auxiliary

requests.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The patent is naintained unanended.

The Regi strar: The Chai r man:
G Magouliotis C. Andries
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