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Summary of Facts and Submn ssions

0499.D

The Appel |l ant (Opponent) | odged an appeal, received at
the EPO on 28 Decenber 1998, against the interlocutory
deci sion of the Qpposition Division posted on

9 Novenber 1998 whi ch nmai ntai ned the European patent
No. 0 499 207 in anended form The appeal fee was paid
simul taneously and the statenent setting out the
grounds of appeal was received at the EPO on 8 March
1999.

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

Article 100(a) EPC did not prejudice the maintenance of
the patent as anended according to the nmain request

submtted with letter of 18 Septenber 1998.

The foll ow ng docunents have been consi dered during the
appeal proceedi ngs:

D1: US-A-4 007 590

D2: EP-B-0 146 426

D3: US-A-4 132 198.

D6: US-A-4 103 486.

Oral proceedi ngs took place on 29 January 2002.

The Appel |l ant requested that the decision under appea
be set aside and the patent in suit be revoked.

The Respondent (Patentee) requested that the appeal be
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di sm ssed, alternatively that the decision under appea
be set aside and that the patent be nmintained on the
basis of either the first auxiliary request submtted
with letter of 26 July 1999 or the second auxiliary
request, submitted in the oral proceedi ngs on

29 January 2002.

Caim1 of the main request reads as follows:

"a) Control apparatus for an internal conbustion
engi ne (10) which is connected to a catal yst (38)
di sposed wi thin an exhaust pipe of said engine
(10) so as to purify em ssions generated by said
engi ne (10), said apparatus conpri sing:

b) an engi ne operating condition detecting neans (30
to 34, 36, 37) for detecting an operation
condi tion of said engine;

Cc) a fuel injection anount determ ning neans (20) for
determ ning an appropriate fuel anount in order to
obtain an appropriate air-fuel ratio on the basis
of said detected engi ne operating condition;

d) an ignition timng determ ning neans (20) for
determ ning an appropriate ignition timng on the
basis of said detected engi ne operating condition;

e) a tenperature condition determ ning neans (20, 33)
for determ ning whether a tenperature of said
catal yst (38) is reaching an operating tenperature
at which said catalyst (38) can effectively purify
sai d em ssions; and

f) a warmup neans (20) for shortening the warmup
period of said catalyst (38);

characterized in that

f1) said warmup neans (20) in response to an out put
signal of said tenperature condition determning
nmeans which indicates that the tenperature of said
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catalyst (38) is lower than said operating
t enperature

f2) is intermttently retarding said determ ned
ignition timng for every other ignition cycle, or

f3) 1is adjusting said determ ned fuel ampbunt to a rich
anount and to a | ean anbunt with respect to said
air-fuel ratio in such a way that excessive oxygen
due to a | ean conbustion in said engine (10) and
excessi ve carbon nonoxi de due to a rich conbustion
in said engine (10) are supplied to said catal yst
(38) in order to increase the tenperature of said
catal yst by an oxidative reaction within said
cat al yst, and

f2) is intermttently retarding said determ ned
ignition timng for every other ignition cycle.™

The letters a - f3 have been added by the Board of
Appeal to sinplify the reference to the features of the
cl ai m

Caim1l of the auxiliary request differs fromclaim1
of the main request only in that the second alternative
conprising both features f3 and f2 has been del et ed.
Claim1 of the second auxiliary request differs from
claiml of the main request only in that the first
alternative conprising solely feature f2 (and not
feature f3) has been deleted. Additionally the
expression "operating condition"” has been replaced by
"operation condition" in features ¢ and d of the second
auxi |l iary request.

In support of his request the Appellant relied
essentially on the follow ng subm ssions.

The cl osest prior art was represented by Figure 5 of
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D6. This docunent disclosed a control apparatus for an
i nternal conbustion engine conprising all features of
claim1l according to all present requests, except the
second portion of feature f which describes the purpose
of the warmup neans. The engi ne operating detecting
nmeans according to feature b was forned by the cam (50)
whi ch turned at a speed corresponding to the engine
speed and therefore detected the engi ne speed. Feature
c was inplicitly disclosed in D6 because it was evident
that the engine shown in this docunent necessarily
conprised a fuel injection anobunt determ ni ng neans for
determi ning an appropriate fuel anmount. The neans for
retarding the ignition timng shown in D6 (140, 150,
160, 170) fornmed warm up neans according to the first
portion of feature f. As shown in Figure 5 this warm
up nmeans in response to an output signal (T) of a
tenperature condition determ ning nmeans (81) which

i ndi cated that the tenperature of said catal yst was

| ower than an operating tenperature of the catalyst
(80), intermttently retarded the regular ignition
timng determ ned by ignition determ ning neans (40,
50, 60) for every other ignition cycle, as described in
features f1 and f2. Furthernore the description of D6
contained a hint to supply the conbusti on chanbers
alternately with a rich and a lean air-fuel ratio (see
colum 7, lines 22 to 26) in accordance with feature
f3.

Consequently the apparatus of D6 differed fromthe
subject-matter of claim1 according to all present
requests only in that the warmup neans did not work

I medi ately after the start of the corresponding
conbustion engine for shortening the warm up period of
the catal yst. Neverthel ess D6 gave the general teaching
to provide a warmup neans which was intermttently
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retarding the ignition timng for every other ignition
cycle in order to rapidly heat a catalyst to its
operating tenperature. It was obvious for the skilled
person that this teaching was not restricted to the
operation of the catalyst after the starting period.
Therefore, when confronted with the object of rapidly
warm ng-up the catalyst after a cold start of the
engi ne according to D6, he would use this teaching also
during the starting period.

Additionally, the second alternative of claim1l
according to the main request which corresponded to the
subj ect-matter of claim1 according to the second

auxi liary request, was obvious in the |ight of
docunments D2 and D3. D3 referred to a further contro
apparatus for an internal conbustion engi ne which
adjusted a predeterm ned fuel anmbunt to a rich and to a
| ean anmount as described in feature f3. However such a
switching between a rich and a I ean m xture inevitably
resulted in an undesirable fluctuation of torque. Since
D2 taught (for exanple in colum 4, lines 29 to 34)
that a fluctuation of torque as a result of a switching
between different fuel m xtures could be avoi ded by an
intermttent retardation of the ignition timng, it was
obvious to provide a warmup neans which intermttently
retarded the ignition timng and adjusted the fue
anount to a rich and to a | ean anpbunt according to
features f2 and f3.

Consequent|ly none of the apparatuses of the present
requests was based on an inventive step.

The Respondent disputed the appellant's views. H's
argunents can be sunmarised as foll ows:
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The cl osest prior art was represented by D1 because
this was the only docunment which disclosed a contro
apparatus as described in the preanble of claim1l
according to all present requests, and which referred
to the warm ng-up of a catalyst after a cold start of a
conbusti on engi ne.

D6 did not deal with the problemof warm ng up a
catal yst but with the probl em of preventing an
excessive drop of the catal yst tenperature when the
engine was idling or running under a relatively light
| oad. Consequently the skilled person would not

consi der D6, when confronted with the probl em of
rapidly warm ng up a catal yst.

But even if the skilled person took D6 into

consi deration, the teaching of this docunent could not
lead himto the subject-nmatter of the present requests
because D6 neither taught an intermttent retardation
of the ignition timng for every other ignition cycle
according to feature f2, nor an adjustnent of the
determ ned fuel anount according to feature f3. Wth
respect to the retardation of the ignition timng, D6
di scl osed nerely a randomretardati on, and with respect
to the adjustnment of the fuel anount, D6 disclosed only
the possibility to feed a first group of cylinders with
a rich mxture and a second group of cylinders with a

|l ean m xture as an alternative to the random
retardation of the ignition timng.

Therefore D6 could not suggest any of the features f1,
f2 and f3 as such, |let alone the clained conbinations

of these features.

D2 and D3 were also not suitable to |l ead the skill ed
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person in an obvious way to the subject-mtter of
claim1l according to the second auxiliary request.

Si nce none of these docunents referred to a warmup
means, it was not sufficient to conmbine their teachings
to reach the clained apparatus. This required in
addition to such a conbination that the skilled person
recogni zed the possibility of using the teachings of D2
and D3 in connection with a warmup neans in a contro
apparatus according to the preanble of claiml.

Consequently the subject-matter of all present requests
was based on an inventive step.

Reasons for the Decision

0499.D

The appeal is adm ssible.

Amendnent s

Conpared to the subject-matter of claiml as granted
whi ch conprised three alternatives (nanely f1 + f3;
fl1+f2;, f1 +f2 + f3), the subject-matter of claiml
of each of the present requests has been restricted by
deleting one (main request) or two (auxiliary requests)
of these alternatives. Since no new features have been
added to the present clains (the term nology used in
claim1l according to the second auxiliary request has
been made consistent), and the description has only
been adapted to the wording of the second auxiliary
request, all anendnents neet the requirenents of
Articles 123(2) and (3) EPC

State of the art
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As admitted by the Respondent, Dl di scloses a contro
apparatus as defined in the preanble of claiml
according to all present requests, nanely

(a) a control apparatus for an internal conbustion
engi ne (10) which is connected to a catal yst (24)
di sposed wi thin an exhaust pipe (22) of said
engine so as to purify em ssions generated by said
engi ne, said apparatus conprising:

(b) an engi ne operating condition detecting neans (see
colum 2, lines 20 to 26) for detecting an
operation condition of said engine;

(c) a fuel injection anmount determ ning neans (28) for
determi ning an appropriate fuel anmpunt in order to
obtain an appropriate air-fuel ratio on the basis
of said detected engine operation condition (see
colum 2, lines 3 to 28);

(d) an ignition timng determ ning neans for
determ ning an appropriate ignition timng on the
basis of said detected engi ne operation condition
(inplicit);

(e) a tenperature condition determ ning neans for
determ ning whether a tenperature of said catalyst
i's reaching an operating tenperature (engine
tenperature: 30°C) at which said catal yst can
effectively purify said em ssions; and

(f) a warmup neans (58, 62, 64, 44 and 48) for
shortening the warmup period of said catalyst.

When the tenperature of the catalyst is |ower than
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said operating tenperature, the warmup neans
interrupt the fuel supply to at | east one cylinder
so that this cylinder is operated as an air punp.
Since this nmethod step cannot be regarded as an
adj ustnment of the determ ned fuel amount to a rich
amount and to a | ean anmount, and since Dl does not
explicitly describe said ignition timng
determ ni ng neans, |et alone the functioning of
such neans, Dl does not disclose any of the

cl ai med conbi nations of features f1, f2 and f3.

D2 refers to

(a) a control apparatus for an internal conbustion
engi ne (1), said apparatus conprising:

(b) an engi ne operating condition detecting neans (7,
8, 10) for detecting an operation condition of
sai d engi ne;

(c) a fuel injection anmount determ ning neans (6) for
determ ning an appropriate fuel anount in order to
obtain an appropriate air-fuel ratio on the basis
of said detected engi ne operation condition (see
colum 3, lines 20 to 27);

(d) anignition timng determ ning neans (6) for
determining an appropriate ignition timng on the
basis of said detected engi ne operation condition
(see colum 3, lines 40 to 44); and

(e) a tenperature condition determ ning nmeans (11).

However, since the engine shown in this docunent is not
connected to a catal yst, the control apparatus
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according to D2 does not conprise a warmup neans for
shortening the warmup period of a catalyst (feature f)
whi ch could work according to features f1 - f3, and the
tenperature condition determ ning nmeans is not provided
for determ ning whether a tenperature of the catalyst
I's reaching an operating tenperature (second portion of
feature e).

D3 di scl oses

(a) a control apparatus for an internal conbustion
engi ne (10) which is connected to a catal yst (29)
di sposed within an exhaust pipe of said engine so
as to purify em ssions generated by said engine,
sai d apparatus conpri si ng:

(b) an engine operating condition detecting nmeans
(116) for detecting an operation condition of said
engi ne; and

(d) an ignition timng determ ning neans for
determ ning an appropriate ignition timng on the
basis of said detected engi ne operation condition
(inplicit).

The conbusti on engi ne shown in D3 conprises an air-fue
m xture control system (60) for controlling a
carburetor so that it alternately or cyclically
provides rich and |lean air-fuel mxtures in order to
obtain a so-called "rich-lean m xture type" exhaust gas
reburni ng device. These mi xtures are fed into an intake
passage i n synchronisation with the engi ne speed in
such a manner that a first group of conbustion chanbers
receives the rich air-fuel m xture and a second group
of conbustion chanbers receives the | ean air-fue
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m xture. As a result the engi ne produces two kinds of
differently conposed exhaust gases, one containing
relatively large quantities of burnable conponents and
the other one a relatively large quantity of air. This
makes it possible for the catalyst to purify the
exhaust gases with a small anobunt of secondary air and
W t hout a nmeasure for increasing the tenperature of the
exhaust gases such as retarding the engine ignition
timng (see colum 8, lines 27 to 53).

Consequently the apparatus of D3 does not conprise a
fuel injection amount determ ning neans as described in
feature ¢, no warmup neans as defined in features f -
f3, and no tenperature condition determ ni ng neans
according to feature e.

D6 discloses, in particular inits Figure 5

(a) a control apparatus for an internal conbustion
engi ne which is connected to a catal yst (80)
di sposed within an exhaust pipe of said engine so
as to purify em ssions generated by said engine,
sai d apparatus conpri si ng:

(c) a fuel injection anount determ ning nmeans suitable
for determ ning an appropriate fuel anmount in
order to obtain an appropriate air-fuel ratio
(inevitable for the engine shown in Figure 5 and
therefore inplicitly disclosed in D6);

(d) anignition timng determ ning neans (30, 31, 32,
40, 50, 60) suitable for determ ning an

appropriate ignition timng;

(e) a tenperature condition determ ning neans (81)
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suitable for determ ning whether a tenperature of
said catalyst is reaching an operating tenperature
at which said catalyst can effectively purify said
em ssi ons; and

(f) a warmup neans (140, 150, 160, 170), wherein

(fl) said warmup neans in response to an output signa
of said tenperature condition determ ning neans
whi ch indicates that the tenperature of said
catal yst is lower than said operating tenperature

(f2) is intermttently retarding said determ ned
ignition timng for every other ignition cycle
(see Figure 5: retarded ignition timng in
cylinders 1, 2 and 3; colum 6, lines 16 to 18 and
35 to 40).

The control system does however not conprise an engi ne
operating condition detecting neans according to
feature b, and the warmup neans is not provided for
shortening the warmup period of said catal yst as
requi red by the second portion of feature f and does
not conprise feature f3.

The Appel lant's argunentation according to which D6 did
di scl ose these features is not convincing.

It is correct that the cam (50) turns at a speed which
corresponds to the engi ne speed. As a result the cam
fornms a device which could be used to detect the engine
speed by a separate detector, but it does not detect

t he engi ne speed or any other operation condition of
the engine itself. Therefore it cannot be agreed that
the cam (50) may be regarded as an engi ne operating
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condi tion detecting neans according to feature b.

The | ast sentence of the description (see colum 7,
lines 22 to 26) indicates that all the conmbustion
chanbers of the engine may be fed with a conbustible

m xture of an air to fuel ratio, or alternatively
divided into two groups, one fed with a relatively rich
m xture and the other with a | ean m xture. Since these
supply nmethods are not restricted to predeterm ned

peri ods of the engine operation, the skilled nman has no
reason to assune that the latter nethod is intended to
be used in connection with the warmup neans when the
tenperature of the catalyst shown in D6 drops bel ow a
predeterm ned tenperature. Consequently D6 does not

di scl ose a warmup neans which is adjusting a
predet erm ned fuel anobunt according to feature f3.

I nventive step

According to the Case | aw of the Boards of Appeal of

t he European Patent O fice, the closest prior art is
that which is nost suitable for the purpose clained by
the invention to be exam ned, and not that which has
the nost structural simlarities with the solution as
clainmed (see T 506/95: paragraph 4.1). ldeally that
pur pose or objective should be sonething al ready
mentioned in the prior art docunment as a goal worth
achieving (see T 298/93: paragraph 2.2.2).

In the present case, only D1 refers to a contro
apparatus conprising warmup neans for shortening the
warmup period of a catalyst. None of the further
docunents cited by the Appellant deals wth the warm up
of a catalyst. Since Dl additionally nentions the sane
object as the patent in suit, nanely a rapid warmup of
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a catalyst (see colum 1, lines 30 to 34), this
docunent represents the closest prior art.

Since D6 does not address the object of a rapid warmup
of a catalyst, but the object of reheating a catalyst
after its tenperature dropped bel ow a predeterm ned
operation tenperature, the Appellant's argunentation
that this docunent represented the nost rel evant state
of the art, is not convincing, although the contro
apparatus of D6 has the nost structural simlarities
Wi th the subject-matter of the patent in suit. If a
person skilled in the art started fromD6 to assess

i nventive step, he would nodify, inprove or adapt the
known net hod, and would arrive at a nodified, inproved
or adapted nethod of preventing an excessive drop of
the catal yst tenperature, and not a warmup in the
meani ng of the patent in suit.

Starting fromD1l, the object to be achieved is to
provi de a control apparatus or an alternative contro
apparatus which is capable of a speedy warm ng-up of
the catalyst so as to reduce the discharged anount of
t he hazardous conponents of the em ssions into the

at nosphere (see colum 1, line 54 to colum 2, line 1
of the patent specification).

Mai n request and first auxiliary request

According to the first alternative of the main request
and according to the first auxiliary request this
object is achieved by the provision of a warm up neans
which in response to an output signal of said
tenperature condition determ ning nmeans indicating that
the tenperature of said catalyst is |ower than said
operating tenperature is intermttently retardi ng said
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determned ignition timng for every other ignition
cycle (features f1 and f2).

Such neans for rapidly heating a catal yst when the
exhaust gas tenperature is (or drops) bel ow an
operating tenperature of the catalyst is suggested by
Figure 5 of D6 (see paragraph 3.4 above: feature f1 and
f2). Although the heating neans of D6 is not used for
shortening the warmup period of a catal yst, the
skill ed person recognizes that it could be used for
this purpose. The use of the heating nmeans according to
Figure 5 of D6 in an apparatus according to D1 in order
to achi eve the object nentioned above (see paragraph
4.2) is therefore obvious.

The Respondent's statenent that D6 disclosed nerely a
random retardati on and not a retardation according to
feature f2 is not convincing.

The sentence in colum 3, lines 64 to 68 of D6 sets out
that half of the nunber of the conbustion chanbers may
be fired at a retarded ignition timng, each
alternately with each of the remaining half to achieve
a quick tenperature recovery in the catalyst. This

met hod of firing the conbustion chanbers corresponds to
the operation of the ignition systemshow in Figure 5
of D6 according to which the ignition timng
retardation occurs in cylinders 1, 2 and 3 while the
ignition in cylinders 4, 5 and 6 is not retarded (see
colum 6, lines 16 to 18, and 35 to 40). Since the
firing sequence of the cylinders shown in Figure 5 is
such that alternately one of the cylinders 1, 2, 3 and
one of the cylinders 4, 5, 6 is fired (see sequence of
di stributor 60), the warmup neans (140, 150, 160, 170)
according to Figure 5 is designed in such a way that it
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is intermttently retarding the determ ned ignition
timng (by itens 40 and 50) for every other ignition
cycle. Consequently feature f2 is disclosed in D6.

The Board does al so not share the Respondent's opi nion
that the skilled person would not consider D6 when
confronted with the problemof rapidly warm ng up a
catalyst. It is true that D6 does not deal with the
warmup of a catalyst after a cold start of the
correspondi ng conbustion engine, but with the heating
or warmup of a catal yst when the exhaust gas
tenperature drops bel ow the operation tenperature of
the catalyst. It is however obvious that the heating or
war m up procedure described in D6 does not only work to
reheat a catalyst after a tenperature drop, but is also
capable to heat a catalyst after a cold start of the
correspondi ng engi ne. Hence there is no reason why the
skill ed person, who is one and the sane for both
situations, should not consider the teaching of D6.

Wth respect to the above findings, it has to be
concluded that the first alternative of claim1
according to the main request and the subject-nmatter of
claim1 according to the first auxiliary request are
not based on an inventive step.

Second auxiliary request

According to the second auxiliary request, the object
underlying the patent in suit is achieved by the

provi sion of a warmup neans which in response to an
out put signal of said tenperature condition determ ning
means indicating that the tenperature of said catalyst
is |ower than said operating tenperature is adjusting
said determ ned fuel anmount to a rich anmount and to a
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| ean amobunt with respect to said air-fuel ratio in such
a way that excessive oxygen due to a | ean conbustion in
sai d engi ne and excessive carbon nonoxi de due to a rich
conbustion in said engine are supplied to said catal yst
in order to increase the tenperature of said catal yst
by an oxidative reaction within said catalyst, and is
intermttently retarding said determned ignition
timng for every other ignition cycle (features f1, f2
and f3).

As shown in paragraph 4.3 above, the provision of
features f1 and f2 is obvious. The additional provision
of feature f3 is however not suggested by the state of
the art cited by the Appellant.

D6 does not disclose any warm up neans which adjusts a
predeterm ned fuel anobunt according to feature f3 (see
par agraph 3.4 above), and D2 and D3 do not even refer
to warmup neans for a catal yst (see paragraphs 3.2 and
3.3 above). Consequently none of these docunents is
suitable to suggest the use of a warm up neans
according to feature f3, let alone according to a

conbi nation of features f2 and f3.

The Appellant's argunentation that a conbination of the
teachings of D3 and D2 would | ead the skilled person in
an obvious way to the subject-matter of the second
auxiliary request is not convincing.

The Board agrees that D3 suggests the provision of a
first group of conbustion chanbers with a rich air-fue
m xture alternately with a second group of conbustion
chanbers with a | ean air-fuel mxture (see colum 8,
lines 27 to 37), that such a switching between a rich
and a lean m xture results in a fluctuation of torque
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(because this is an inevitable effect), and that D2
suggests that such a fluctuation of torque should be
avoided by an intermttent retardation of the ignition
timng (see colum 4, lines 29 to 34). However
according to D3 it is explicitly not intended to
conbi ne the alternate provision of rich and | ean fue

m xtures wth a retardation of the ignition timng (see
colum 8, lines 47 to 50), and according to D2 the
intermttent retardation of the ignition timng is
excluded at | ow tenperatures of the engine cooling
liquid (see clains 10 and 11). Consequently there is no
reason to conbine the teachings of D3 and D2, |et al one
to use themin connection with a warm up neans for
shortening the warmup period of a catalyst.

Even if the skilled person considered a conbi nati on of
D3 and D2, this would not |lead himto the contro
apparatus according to claim1 of the second auxiliary
request. Al though D3 suggest the supply of the
conmbustion chanbers alternately with a rich and a | ean
m xture, it does not suggest the adjustnment of the
normal |y used predeterm ned fuel anobunt to a rich and
to a | ean anpbunt as clained in feature f3. Firstly, D3
does not disclose any fuel injection anount determ ning
means whi ch coul d determ ne an appropriate fuel anount,
and secondly it does not suggest the adjustnent of a
predeterm ned fuel anount, but only the sw tching
between a rich and a | ean m xture (see colum 5,

lines 20 to 24), defining thereby a conpletely

di fferent conbustion system nanely the so-called
“rich-lean m xture type".

The Board therefore cones to the conclusion that the
subject-matter of claim1 according to the respondent's
second auxiliary request cannot be derived in an
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obvi ous manner fromthe cited prior art and accordingly
i nvol ves an inventive step (Article 56 EPC). This claim
together with its dependent clains 2 to 10 and the
anended description and drawi ngs therefore forns a

sui tabl e basis for maintenance of the patent in anmended
form

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 in the follow ng version

d ai ns: 1 to 10 according to the second
auxiliary request submtted in the ora
proceedi ngs on 29 January 2002;

Descri ption: columms 1 to 10 and 13 as granted,
colums 11 and 12 submitted in the ora
proceedi ngs on 29 January 2002;

Dr awi ngs: Figures 1 to 14 as granted.
The Regi strar: The Chai r man:
G Mgouliotis C. Andries
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