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Summary of Facts and Subm ssi ons

1200.D

The Appellant | (Opponent) | odged an appeal, received
at the EPO on 28 March 2001, against the interlocutory
deci sion of the Qpposition Division, posted on

29 January 2001, on the anended formin which the

Eur opean patent No. 0 690 213 can be nmintai ned. The
appeal fee was paid simultaneously, and the statenent
setting out the grounds of appeal was received on

1 June 2001. Wth his letter of 3 April 2003 the

Appel lant | wi thdrew the appeal .

The Appellant Il (Proprietor of the patent) |ikew se

| odged an appeal, received at the EPO on 30 March 2001
against the interlocutory decision of the Opposition
D vision. The appeal fee was paid simultaneously, and
the statenment setting out the grounds of appeal was
recei ved on 29 May 2001.

Opposition was filed against the patent as a whole and
based on Article 100(a) EPC. The Qpposition Division
hel d that the grounds for opposition cited in

Article 100(a) EPC did not prejudice the maintenance of
t he patent as anended according to the auxiliary
request 3 filed during the oral proceedings on

18 Decenber 2000.

The foll ow ng docunments have been consi dered during the
appeal proceedings:

E2: US-A-3 969 932

E3: US-A-5 088 281

E4: US-A-4 622 809
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ES: EP-A-0 444 783
E6: US-A-4 884 066

E7: SAE Paper 780607.

The Appellant Il requested that the inpugned decision
be set aside and that the patent be nmaintained as
granted (main request), or that the patent be
mai nt ai ned on the basis of a first or a second
auxiliary request, both filed with letter of

17 Decenber 2001

Claim1l as granted reads as foll ows:

"An exhaust purification device of an engi ne having an
exhaust passage, conpri sing:

an exhaust purification elenent (18) arranged in the
exhaust passage to renove harnful conponents contained
in an exhaust gas, said exhaust purification el enent
(18) having the property that, when an air-fuel ratio
of the exhaust gas flowing into said exhaust
purification elenent (18) is changed fromlean to rich
an air-fuel ratio of the exhaust gas flow ng out from

t he exhaust purification elenent (18) is tenporarily
mai nt ai ned substantially at the stoichionetric air-fuel
ratio and then changed to rich and, at this tinme, the
time during which the air-fuel ratio of the exhaust gas
flow ng out fromthe exhaust purification el enent (18)
is maintained substantially at the stoichionetric air
fuel ratio becom ng shorter as the exhaust purification
el enent (18) deteriorates;

an oxygen concentration sensor (22) arranged in the
exhaust passage downstream of said exhaust purification
el enent (18) and produci ng an output having a |evel
which is proportional to the oxygen concentration in
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t he exhaust gas;

characterized by

an air-fuel ratio change-over neans (11, 39) for
tenporarily changing the air-fuel ratio of the exhaust
gas, which flows into said exhaust purification el enent
(18), fromlean to rich for a predeterm ned fixed tinme,
a peak val ue detecting neans (36, 38) for finding a
peak value of the |evel of the output of said oxygen
concentration sensor (22) within said predeterm ned
fixed tinme during which the air-fuel ratio of the
exhaust gas flowing into said exhaust purification
elenment (18) is tenporarily maintained at a rich air-
fuel ratio by said air-fuel ratio change-over neans
(11, 39); and

a judgnment nmeans for judging a degree of deterioration
of said exhaust purification elenent (18) on the basis
of said peak value of the |evel of the output.”

Claim2 as granted differs fromclaim1l as granted only
in that the expression "rich" is replaced throughout
the whole claimby "lean" and vice versa.

Clains 1 and 2 of the auxiliary requests differ from
clainms 1 and 2 as granted by additional features.

I n support of his requests, the Appellant Il relied
essentially on the foll ow ng subm ssions:

The subject-matter of granted clains 1 and 2 was novel
over all cited prior art docunents, since none of these
docunents was able to teach the tenporary maintenance
of the air-fuel ratio at a rich or a lean air-fue

ratio and the detection of a peak value of the |evel of
t he output of the oxygen concentration sensor during
this predeterm ned fixed tine period during which the



- 4 - T 0391/01

air-fuel ratio was maintained at a certain value. The
peak val ues which were taken into consideration in
docunents E4 to E6 were no peak val ues neasured during
t he mai ntenance of the air-fuel ratio at a certain

val ue, but peak val ues whi ch appeared when the air-fuel
rati o was changed.

Since granted clains 1 and 2 conprised features which
were not at all known fromthe cited prior art
docunents, a conbination of any of the present
docunents could not |lead to the clained device. Hence,
the subject-matter of granted clains 1 and 2 was al so
based on an inventive step.

Reasons for the Deci sion

1. The appeal is adm ssible
2. Novelty - Main request
2.1 E2 di scl oses an exhaust purification device of an

engi ne havi ng an exhaust passage, conpri sing:

an exhaust purification elenent (20) arranged in the
exhaust passage to renove harnful conponents contained
i n an exhaust gas, which exhaust purification el enent

i nherently has the property that, when an air-fuel
ratio of the exhaust gas flowi ng into said exhaust
purification elenent is changed fromlean to rich (or
fromrich to lean), an air-fuel ratio of the exhaust
gas flow ng out fromthe exhaust purification el enent
is tenporarily maintained substantially at the
stoichionetric air-fuel ratio and then changed to rich
(or lean) and, at this tine, the time during which the

1200.D Y A
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air-fuel ratio of the exhaust gas flowi ng out fromthe
exhaust purification elenment is maintained
substantially at the stoichionetric air fuel ratio
becom ng shorter as the exhaust purification el enent
deteri or at es;

an oxygen concentration sensor (28) arranged in the
exhaust passage downstream of said exhaust purification
el ement and producing an output having a |l evel which is
proportional to the oxygen concentration in the exhaust
gas; and

an air-fuel ratio change-over neans (27, 16) for
tenporarily changing the air-fuel ratio of the exhaust
gas, which flows into said exhaust purification
elenment, fromlean to rich (or fromrich to | ean)[see
claim 2, and description, colum 3, lines 13 to 18].

However, the exhaust purification device according to
E2 neither conprises

a peak val ue detecting neans for finding a peak val ue
of the level of the output of said oxygen concentration
sensor within said predeterm ned fixed tine during
which the air-fuel ratio of the exhaust gas flow ng
into said exhaust purification elenent is tenporarily
mai ntained at a rich (or a lean) air-fuel ratio by said
air-fuel ratio change-over neans, nor

a judgenment neans for judging a degree of deterioration
of said exhaust purification elenent on the basis of
sai d peak value of the level of the output.

Furthernore, E2 does not disclose that the air-fuel
rati o change-over neans changes the air-fuel ratio of
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t he exhaust gas for a predetermi ned fixed tine.

According to E2 the degree of deterioration of the
exhaust purification elenment (20) is determ ned by
measuring the tine delay between the occurrence of the
change of the output signals fromthe oxygen
concentration sensor (22) upstream of the exhaust
purification system and the oxygen concentrati on sensor
(28) downstream of the exhaust purification system
after a change of the air fuel ratio of the exhaust gas
by the air-fuel ratio change-over neans (27, 16).

E3 refers to an exhaust purification device of an
engi ne having an exhaust passage, conpri sing:

an exhaust purification elenent (12) arranged in the
exhaust passage to renove harnful conponents contained
in an exhaust gas, which inherently has the property
that, when an air-fuel ratio of the exhaust gas flow ng
into said exhaust purification elenent is changed from
lean to rich (or fromrich to lean), an air-fuel ratio
of the exhaust gas flow ng out fromthe exhaust
purification elenent is tenporarily maintained
substantially at the stoichionmetric air-fuel ratio and
then changed to rich (or lean) and, at this tine, the
time during which the air-fuel ratio of the exhaust gas
flowi ng out fromthe exhaust purification elenent is
mai nt ai ned substantially at the stoichionetric air fuel
rati o becom ng shorter as the exhaust purification

el ement deteri orates;

an oxygen concentration sensor (15) arranged in the

exhaust passage downstream of said exhaust purification
el ement and producing an output having a | evel which is
proportional to the oxygen concentration in the exhaust
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gas; and

an air-fuel ratio change-over neans (10, 7) for
tenporarily changing the air-fuel ratio of the exhaust
gas, which flows into said exhaust purification
element, fromlean to rich (or fromrich to lean) for a
predeterm ned fixed tinme (see for exanple clains 7

and 8).

However, the exhaust purification device according to
E3 does not conprise

a peak val ue detecting neans for finding a peak val ue
of the level of the output of said oxygen concentration
sensor within said predeterm ned fixed tinme during
which the air-fuel ratio of the exhaust gas flow ng
into said exhaust purification elenent is tenporarily
mai ntained at a rich (or a lean) air-fuel ratio by said
air-fuel ratio change-over neans, and

a judgenment neans for judging a degree of deterioration
of said exhaust purification elenent on the basis of
sai d peak value of the level of the output.

I n accordance with E3, the state of deterioration of

t he exhaust purification device is determ ned by
conparing the period of a tinme between two sw tching
events (for exanple between the switching of the air-
fuel ratio of the engine and the switching of the
oxygen concentration sensor) with a predeterm ned tine.

Each of the docunents E4, E5 and E6 di scl oses

an exhaust purification device of an engi ne having an
exhaust passage, conpri sing:
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an exhaust purification elenent (E4: 4/ E5: 4/ E6: O
arranged in the exhaust passage to renove harnfu
conponents contained in an exhaust gas, which exhaust
purification el enent inherently has the property that,
when an air-fuel ratio of the exhaust gas flowng into
sai d exhaust purification elenent is changed fromlean
torich (or fromrich to lean), an air-fuel ratio of

t he exhaust gas flow ng out fromthe exhaust
purification elenent is tenporarily maintained
substantially at the stoichionmetric air-fuel ratio and
then changed to rich (or lean) and, at this tine, the
time during which the air-fuel ratio of the exhaust gas
flowi ng out fromthe exhaust purification elenent is
mai nt ai ned substantially at the stoichionetric air fuel
rati o becom ng shorter as the exhaust purification

el ement deteriorates; and

an oxygen concentration sensor (E4: 7/ E5: 6 / E6: 17)
arranged in the exhaust passage downstream of said
exhaust purification elenment and produci ng an out put
having a | evel which is proportional to the oxygen
concentration in the exhaust gas.

However, none of the exhaust purification devices
according to E4, E5 and E6 conprises an air-fuel ratio
change-over neans for tenporarily changing the air-fue
rati o of the exhaust gas which flows into said exhaust
purification elenent, fromlean to rich (or fromrich
to lean) for a predetermned fixed tine. Even if the
apparatus conprising the oxygen sensor (E4: 5, E5: 5/
E6: 14), the electronic control unit (E4: 6 / E5: 8/
E6: 15) and the fuelling nmeans (E4: 2 / E5: not shown
in the Figures / E6: 16) was regarded as an air-fuel
rati o change-over neans, it would not formpart of the
exhaust purification systemshown in any of E4, E5
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and E6, since it nmerely serves as a separate fuelling
appar at us.

As a result of the mssing air-fuel change over neans,
t he exhaust purification device according to E4, E5 or
to E6 neither conprises a peak val ue detecting neans
for finding a peak value of the |evel of the output of
t he oxygen concentration sensor within a predeterm ned
fixed tinme during which the air-fuel ratio of the
exhaust gas flowing into said exhaust purification
element is tenporarily maintained at a rich (or a | ean)
air-fuel ratio by said air-fuel ratio change-over
means, nor a judgenent neans for judging a degree of
deterioration of said exhaust purification elenment on
the basis of said peak value of the |evel of the

out put .

I n accordance with each of E4 and E5, a deterioration
of the exhaust purification elenent is detected when

t he anplitude of the signal produced by the oxygen
concentration sensor ("peak to peak val ue") exceeds a
predeterm ned threshold; and in accordance with E6, a
deterioration of the exhaust purification elenent is
detected when the air-fuel ratio detected by the sensor
(17) exceeds a predeterm ned val ue.

2.4 E7 does not disclose an exhaust purification device
conprising nmeans for detecting the degree of
deterioration of this device. This docunent refers
exclusively to the widening of the selectivity w ndow
of a three-way catal yst under air-fuel ratio
nodul ati ons.

2.5 Therefore, the subject-matter of claims 1 and 2 of the
mai n request (ie as granted) is newwth respect to the

1200.D Y A
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above nentioned docunents (Article 54 EPC)

| nventive step - Miin request

The nost relevant state of the art is disclosed in E3
which is the sol e docunent that does not only describe
an exhaust purification device as defined in the
preanble of claim1 and of claim2 of the main request,
but additionally discloses the first feature of the
characterizing portion of both clainms, according to

whi ch the exhaust purification systemconprises an air-
fuel ratio change-over means for tenporarily changi ng
the air-fuel ratio of the exhaust gas, which flows into
sai d exhaust purification element, fromlean to rich
(or fromrich to lean) for a predeterm ned fixed tine

Starting fromE3, the object to be achieved by the
subject-matter of clains 1 and 2 may be regarded as to
provi de an exhaust purification device capable of
accurately detecting the degree of deterioration of an
exhaust gas purification elenment in an alternative way
(see patent in suit, colum 2, lines 15 to 18).

This object is achieved by the provision of a peak

val ue detecting neans for finding a peak val ue of the

| evel of the output of said oxygen concentration sensor
within said predetermned fixed tinme during which the
air-fuel ratio of the exhaust gas flowing into said
exhaust purification elenment is tenporarily maintained
at arich (or alean) air-fuel ratio by said air-fue
rati o change-over neans; and

a judgnment nmeans for judging a degree of deterioration
of said exhaust purification elenent on the basis of
sai d peak value of the level of the output.
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3.4 Since the provision of such neans is not suggested by
the avail able state of the art (see section 2 above),
t he subject-matter of claim1 and of claim2 cannot be
regarded as obvious for a person skilled in the art.

4. Wth respect to the above findings, the subject-matter
of clains 1 and 2 is novel and involves an inventive

st ep.

Therefore, the patent in suit can be maintained as
gr ant ed.

Since the main request of Appellant Il is allowable,
there is no reason for considering 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 maintained unanended.

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