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Summary of Facts and Subm ssi ons

The Appellant (Applicant) |odged an appeal against the
deci si on of the Exam ning Division, posted on

14 February 2002, refusing the European patent
application No. 95 934 001.9. The notice of appeal was
filed and the appeal fee paid on 29 April 2002, i.e.
outside the two nonth termunder Article 108 EPC for
filing an appeal. On the sane day the Appellant filed a
request for Restitutio in Integrumand paid the
required fee. The statenent of grounds for the appeal
was received on 24 June 2002.

Wth an interlocutory decision of 9 August 2002, the
Board al |l owed the request for re-establishnent, and
considered the notice of appeal and the appeal fee to
have been submtted in due tine.

. The Exam ning Division had held in the decision under
appeal that the application did not neet the
requirenments of Article 52(1) EPC in conjunction with
Article 56 EPC in view of the disclosure of documents:
Dl1: FRA-2 633 010 and
D2: WO A-94/04799.

In addition to these docunents the foll ow ng docunents
have been cited in the international search report, in

t he additional search report and in the application:

D3: Patent Abstracts of Japan, M 553, page 148,
JP-A-61 190 125

D4: DE-C- 577 234
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D5: US-A-1 339 187

D6: US-A-1 590 940

D7: FR-A-2 480 851

D8: US-A-2 473 759

D9: US-A-2 442 302

D10: US-A-2 435 361

D11: US-A-2 345 056

D12: US-A-3 134 373

D13: US-A-4 535 592.

The appellant inplicitly requested (see letter of

24 June 2002, page 2, paragraphs 3 and 5) that the
deci si on under appeal be set aside and a patent be
granted on the basis of claims 1 to 29 according to the
mai n request or on the basis of clains 1 to 27
according to the auxiliary request, both requests filed
with letter of 24 June 2002.

Claim1l of the main request reads as foll ows:

"An internal conbustion engine conprising;

two cylinders (4, 8) neeting to forma conbustion
space (12) therebetween;

a first piston (3) adapted to reciprocate within
the first cylinder (4);

a second piston (7) adapted to reciprocate within
t he second cylinder (8);
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the said two pistons (3, 7) being drivably coupl ed
so as to synchronously nove one with respect to the
ot her such that the second piston (7) noves at a
frequency half of that of the first piston (3);

means for providing an air/fuel mxture inlet (14;
71) through a first aperture or apertures in the wall
of the second cylinder (8);

means for providing an exhaust outlet (15) through
a second aperture or apertures in the wall of the
second cylinder (8);

t he apertures being positioned so as to be opened
or closed by covering and uncovering of the apertures
by the novenent of the second piston (7); and

said aperture or apertures being covered by said
second piston (7) at the tinme of occurrence of the
hi ghest pressures in the conbustion space (12);
characterised in that

said engine further conprises a tined exhaust
sealing valve (17) to effect an opening or closing of
t he exhaust outlet (15) at a selected tinme in the
operating cycle of the engine, and in that

t he exhaust sealing valve (17) is a rotary valve
(17)."

V. Claim1l1l of the auxiliary request differs fromclaiml
of the main request mainly in that the |ast feature
according to which "the exhaust sealing valve (17) is a
rotary valve (17)" is replaced by the follow ng
feature:

"sai d coupling neans includes a scotch yoke of
sai d second piston (7)."

Furthernore it is stated in claim1 that the two
pi stons are drivably coupled to each other "by coupling

1276.D Y A
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means”, and it is now clearly confirmed that the
aperture or the apertures which are covered by the
second piston are the "first and second” ones.

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

D1 which the Exam ning Division asserted to be the

cl osest prior art concerned an internal conbustion
engi ne permtting the om ssion of the usual timng
system Thus the teaching of DI to a person of ordinary
skill in the art was not to enploy a tinmed exhaust

val ve. Since this teaching would lead in a direction
away fromthe present application, the skilled person
woul d not consi der conbining the disclosure of DI and
D2.

Wth respect to the auxiliary request, none of the
present docunents cited in the search reports discl osed
coupling nmeans including a scotch yoke of the second

pi ston, |let alone the advantageous conbi nation of a

ti med exhaust sealing valve and such a scotch yoke of

t he second pi ston.

Therefore, the subject-matter of claiml of the main
and of the auxiliary request was not only new, but also
based on an inventive step.

Reasons for the Decision

1

1276.D

The appeal is adm ssible

Arendnent s



1276.D

- 5 - T 0558/ 02

The subject-matter of claim1 according to the main
request is disclosed in clains 1, 3 and 4 of the
originally filed international application published as
WO A-96/ 12096, in Figure 1 of this docunent and in the
correspondi ng description on page 9, line 24 to

page 10, line 3.

The feature of claim1 of the auxiliary request,
according to which the coupling neans includes a scotch
yoke of the second piston, is disclosed in Figure 14 of
WO A- 96/ 12096, in the correspondi ng description on

page 14, lines 23 to 25, and in the description on

page 17, lines 24 to 27.

The features of clains 2, 5 to 20 and 22 to 29 of the
mai n request are disclosed in clainms 4 to 20 and 21 to
28 published in WO A-96/12096; and the features of
claims 3, 4 and 21 are disclosed in Figures 1 to 3, on
page 10, lines 12 to 23, on page 8, line 24 to page 9,
line 1, and on page 5, lines 26 to 31 of this docunent.

The features of clains 2, 5 to 19 and 20 to 28 of the
auxiliary request are disclosed in clains 4 to 19 and
21 to 28 published in WD A-96/ 12096; and the features
of clains 3, 4 are disclosed in Figures 1 to 3 and on
page 10, lines 12 to 23 of this docunent.

The description has been anended in order to adapt it
to the anended wording of claim1l according to the main
request. Moreover, the docunents D1, D2 and D13 have
been cited as representing the nost rel evant state of
the art.

Therefore, all amendnents neet the requirenents of
Article 123(2) EPC
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State of the art

D1 which represents the nost relevant state of the art
di scl oses an internal conbustion engi ne conpri sing;

a cylinder having two cylinder-sections neeting to
forma conbustion space therebetween;

a first piston (1) adapted to reciprocate within
the first cylinder-section;

a second piston (2) adapted to reciprocate within
t he second cylinder-section;

the said two pistons being drivably coupled so as
to synchronously nove one with respect to the other
such that the second piston noves at a frequency half
of that of the first piston (see page 1, lines 9 to
16);

means for providing an air/fuel mxture inlet (6)
through a first aperture or apertures in the wall of
t he second cyli nder-section;

nmeans for providing an exhaust outlet (5) through
a second aperture or apertures in the wall of the
second cyl i nder-section;

t he apertures being positioned so as to be opened
or closed by covering and uncovering of the apertures
by the novenent of the second piston (see page 1
lines 9 to 11); and

said aperture or apertures being covered by said
second piston at the time of occurrence of the highest
pressures in the conbustion space (see Figure 1).

However, D1 does not disclose that

(a) the two cylinder-sections are forned by two
cyl i nders;

(b) the engine conprises a tinmed exhaust sealing valve
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to effect an opening or closing of the exhaust
outlet at a selected tinme in the operation cycle
of the engine,

(c) the exhaust sealing valve is a rotary val ve, and

(d) the coupling neans includes a scotch yoke of the
second pi ston.

Docunents D5 to D11 disclose further internal
conmbustion engi nes which are simlar to the one
according to DL which, however, disclose |ess features
of claim1l of the main and of the auxiliary request

t han D1 does.

Each of the docunents D3 and D4 refers to an internal
conmbusti on engi ne conprising two cylinders neeting to
forma conbustion space therebetween.

The engi ne according to D3 additionally conprises

a first piston (4) adapted to reciprocate within
the first cylinder;

a second piston (3) adapted to reciprocate within
t he second cylinder (6);

the said two pistons being drivably coupled so as
to synchronously nove one with respect to the other
such that the second piston noves at a frequency half
of that of the first piston.

The engi ne according to D4 additionally conprises

a first piston (E) adapted to reciprocate within
the first cylinder;

a second piston (E1) adapted to reciprocate within
t he second cyli nder;

the said two pistons being drivably coupled so as
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to synchronously nove one with respect to the other;
means for providing an air/fuel mxture inlet (Al)
through a first aperture or apertures in the wall of
t he second cyli nder;
means for providing an exhaust outlet (Bl) through
a second aperture or apertures in the wall of the
second cyl i nder.

Further features of claim1l according to the main or
auxi liary request are not disclosed in any of D3 or DA4.

3.4 Each of D2 and D13 refers to a tined exhaust sealing
valve (D2: 7 / D13: 67, 69) for an internal comnbustion
engi ne, to effect an opening or closing of the exhaust
outlet (D2: C/ D13: 21) at a selected tinme in the
operation cycle of the engine, wherein the exhaust
sealing valve is a rotary valve (D13: see in particular
Fi gure 5).

3.5 D12 refers to a rotary valve (V2) to effect an opening
or closing of the inlet manifold of a dual piston
i nternal conbustion engi ne.

3.6 In view of the assessnents above, the subject-matter of
claim1 according to the main and the auxiliary request
is novel .

4. | nventive step

4.1 Mai n request

4.1.1 The subject-matter of claim1l of the main request
differs fromthat which is described in D1 in that

(a) the two cylinder-sections are forned by two

1276.D Y A
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cyl i nders;

(b) the engine conprises a tinmed exhaust sealing valve
to effect an opening or closing of the exhaust
outlet at a selected tinme in the operation cycle
of the engine; and

(c) the exhaust sealing valve is a rotary val ve.

The provision of two cylinders instead of a single
cylinder is not described as to serve for a special
purpose in the present application.

The provision of a valve according to features b and c
serves to prevent the back flow of the exhaust gases
into the conbustion chanber through the intake part of
t he engi ne cycle (see page 11, lines 17 to 28; and
page 13, lines 10 to 13). In accordance with D1, the
back flow of the exhaust gases into the conbustion
chanmber through the intake part of the engine cycle is
al ready prevented by a check val ve or any ot her

sui tabl e nmeans (see page 1, lines 23 to 26) which

i nevitably closes the exhaust port through the intake
part of the engine cycle.

Hence, the object to be achieved by the subject-matter
of claim1l1l of the main request may be regarded as to
provide an alternative design of an internal conbustion
engi ne as disclosed in D1.

The provision of two separate cylinders in an internal
conbustion engine simlar to the one according to D1 is
suggested by any of D3 or D4; and the provision of a
timed rotary exhaust sealing valve to effect an opening
or closing of the exhaust outlet at a selected tine in
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the operation cycle of an internal conbustion engine,
i s suggested by D2.

Since the skilled person would regard it as an obvi ous
design possibility to provide the cylinder arrangenent
according to D3 or D4 and the valve according to D2 in
an engine according to D1, the subject-matter of
claiml1l of the main request does not involve an

i nventive step.

4.1.4 The Appellant's argunentation that the skilled person
woul d not consider a conbination of DI and D2 is not
convi nci ng.

Dl refers to an internal conbustion engi ne which
permts the om ssion of the gas exchange system of a
standard four stroke engine (see page 1, lines 4 to 7).
Consequently the skilled person would not consider the
provi sion of such a conventional gas exchange system
conprising a canshaft, rocker arns, valves, cylinder
head etc. ..., in a an engine according to D1. However,
there is no reason which could prevent the skilled
person fromproviding a timed exhaust sealing valve in
this engine in order to prevent the back flow of
exhaust gases into the conbustion chanber through the

i ntake part of the engine cycle. On the contrary, since
Dl explicitly suggest the provision of any suitable
nmeans to prevent the back flow of exhaust gases into

t he conbustion chanber (see claim@8 and page 1

lines 23 to 26), the skilled person would consider the
use of any such neans, for exanple the one disclosed in
D2.

4.2 Auxi | iary request

1276.D Y A
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The subject-matter of claim1 of the auxiliary request
differs fromthat which is described in D1 in that

(a) the two cylinder-sections are forned by two
cyl i nders;

(b) the engine conprises a tinmed exhaust sealing valve
to effect an opening or closing of the exhaust
outlet at a selected tinme in the operation cycle
of the engine; and

(d) the coupling neans includes a scotch yoke of the
second pi ston.

As shown in section 4.1 above, the provision of
features a and b i s obvious.

The present docunents D1 to D13 do, however, not
suggest to provide coupling neans for a first and
second pi ston which includes a scotch yoke of the
second piston in order to mnimse the vertical extent
caused by the second piston (see page 17, lines 24 to
27) .

Since this could be a result of the fact that feature d
was not conprised in the clains published in WO A-

96/ 12096 and therefore probably has not been consi dered
for the search, it is appropriate to remt the case for
further prosecution to the first instance

(Article 111(1) EPC), in particular to assess whether
or not feature d is known in the state of the art, and
shoul d the occasion arise to assess whether or not the
provi sion of a coupling nmeans having this feature in an
engi ne according to D1 is obvious.
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it 1s decided that:

1. The deci sion under appeal is set aside.
2. The main request is refused.
3. The case is remtted to the first instance for further

prosecution of the application on the basis of the

fol |l owi ng docunents:

d ai ns:

Descri pti on:

Dr awi ngs:

The Regi strar:

G Magouliotis

1276.D

No. 1 to 27 according to the auxiliary
request filed with letter of 24 June
2002;

Pages 1, 5 to 18 as published in

WO A- 96/ 12096;

Pages 4, 4/1 filed with letter of 7 July
1997;

Pages 1, 2a, 2b, 3 filed with letter of
21 Novenber 2000;

Figures 1 to 16 as published in

WO A- 96/ 12096.

The Chai r man

C. Andries



