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Summary of Facts and Subm ssi ons

The appel |l ant (applicant) |odged an appeal against the
deci sion of the exam ning division, posted on 19 June
2002, refusing the European patent application

No. 97 925 247.5. The notice of appeal was filed and

t he appeal fee paid on 14 August 2002. The statenent
setting out the grounds of appeal was received on

16 COctober 2002.

. The Exam ning Division had held in the decision under
appeal that the application did not neet the
requirenents of Article 52(1) EPC in conjunction with
Article 56 EPC in view of the disclosure of documents:

Dl: DE-A-2 819 474 (corresponding to US-A-4 235 210
cited in the application) and

D2: FR-A-850 652.

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

D3: JP-A-56-072244 (Patent Abstracts of Japan)

D4: JP-A-60-001362 (Patent Abstracts of Japan)

D5: US-A-4 216 753.

L1l The appel |l ant requests (see the letter of 16 Cctober
2002, page 5, section 9; and the letter of 7 January
2004, page 2, |ast paragraph) that the decision under
appeal be set aside and a patent be granted on the
basis of the follow ng docunents:
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d ai ns: 1to 22 filed with the letter of
7 January 2004,

Descri ption: Pages 1 to 7 filed with the letter of
7 January 2004,

Dr awi ngs: Figures 1 to 3, 6, 7 filed with the
letter of 9 Decenber 1998; wherein the
ref erence nunber 40 for the constriction
in Figure 1 is replaced by the reference
nunber 50.

Caim1l reads as foll ows:

"A fuel-air m xture apparatus conprising:

. a primary air passage (5) having an inlet (6), an
adjustable throttle (7) for controlling the air flowin
the primary air passage and an outlet (9),

. a secondary air passage (13) having an inlet (14)
and an outlet (15) to the primary air passage between
its adjustable throttle and its outlet,

. a nozzle (21) having an orifice opening into the
secondary air passage for introducing fuel therein, and
. a valve elenment (32) arranged coaxially of the
nozzle with its small dianmeter end (36) at |east
normal |y extending fromthe orifice into the secondary
air passage, the valve elenment being axially novable to
provide variability of the orifice of the nozzle and
control of fuel flow through the nozzle;

t he arrangenent being such that in use the fuel flow
fromthe orifice of the nozzle towards the snal

di aneter end of the valve elenent mxes with the air
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fl ow ng through the secondary passage prior to m Xxing
with the air flowing in the primary air passage;
characterised in that:

. the valve elenent is a needle (32); and

. t he apparatus further conprises a nechani cal

i nkage (10) directly linking the position of the
needl e (32) to the position of the adjustable throttle
(7) in the primary air passage for adjustnent of the
orifice of the nozzle,

t he arrangenent being such that in use the fuel flow
fromthe orifice of the nozzle is matched to the
position of the adjustable throttle."

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

The subject-matter of the present claim1 differed from
the fuel-air mxture apparatus disclosed in DL in that
there was no direct nechanical |inkage between the

val ve elenment and the throttle valve, and in that the

val ve el enent was not a needl e.

The fuel-air m xture devices according to D1 and D2
fell into different categories. Therefore, the skilled
person woul d not conbine the teachings of these
docunents, in particular, since such a conbination

woul d not provide a satisfactory control system

Therefore, the subject-matter of claim1l was not only

novel , but also involved an inventive step.
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Reasons for the decision

1. The appeal is adm ssible.

2. Amendnent s

The subject-matter of the present clains 1 and 20 is
disclosed in figures 1 to 3 and in the correspondi ng
description (page 4, line 20 to page 6, line 9) of the
publ i shed application (WD A-97/48897). Clains 2 to 18
correspond to clainms 5 to 21 as published, and

clainms 19, 21, 22 correspond to clains 24 to 26 as
publ i shed.

The description and the figures have been adapted to
the wording of the present clainms. Mreover, US-A-4 235
210 (corresponding to D1) which represents the nost

rel evant state of the art has been cited in the

descri ption.

Consequently the anendnments to the application neet the
requirenments of Article 123(2) EPC.

3. State of the art

3.1 D1 di scloses a fuel-air m xture apparatus conpri sing:

- a primary air passage (10) having an inlet, an
adjustable throttle (11) for controlling the air
flowin the primary air passage and an outl et,

- a secondary air-passage (25) having an inlet and
an outlet to the primary air passage between its
adjustable throttle and its outlet,
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- a nozzle having an orifice (orifice downstream of
val ve seat 20) opening into the secondary air
passage for introducing fuel therein, and

- a valve elenent (16) arranged coaxially of the
nozzle with its small dianmeter end (18) at |east
normal |y extending fromthe orifice into the
secondary air passage, the valve el enent being
axially novable to provide variability of the
orifice of the nozzle and control of fuel flow
t hrough the nozzl e;

t he arrangenent being such that in use the fuel flow
fromthe orifice of the nozzle towards the smal

di aneter end of the valve element mxes with the air

fl ow ng through the secondary passage prior to m xing
with the air flowing in the primary air passage.

However, D1 does not disclose that

(a) the valve elenent is a needle;

(b) the apparatus further conprises a nechanica
i nkage directly linking the position of the
needl e to the position of the adjustable throttle
in the primary air passage for adjustnment of the
orifice of the nozzle, and

(c) the arrangenent is such that in use the fuel flow

fromthe orifice of the nozzle is matched to the
position of the adjustable throttle.

0428.D
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Wth respect to feature (a), the board does not share

t he exam ning division's opinion according to which the
val ve el ement (16) shown in Dl has to be considered as
a needle. This valve elenent has neither the shape of a
needl e, nor is such a valve elenent commonly defined as
a fuel injection needle. The expression "fuel injection
needl e" is normally used solely for the valve el enent

of a high pressure fuel injector which typically has

t he shape of a needle.

The board does al so not agree to the exam ni ng
division's finding that D1 discloses the feature c). D1
exclusively shows that the fuel flowto the first
pressure chanber (3) of a fuel differential apparatus
(2) is adapted to the position of an air valve (12)
which is different fromthe throttle valve (11). The
fuel flowfromthe orifice of the nozzle is controlled
by the pressure in the first (3) and in the second
pressure chanber (13) of that fuel differential
apparatus (2), wherein the pressure in the latter
chanmber is controlled by an adjustable valve (14) in
dependence on the operating conditions of an associ ated
i nternal conbustion engine. However, there is no

di sclosure in D1 that any fuel flowis matched to the
position of the throttle valve (11), let alone that the
fuel flowfromthe orifice of the nozzle is matched to
the position of this valve.

D2 discloses (see in particular Figure 1) a fuel-air
m xt ure apparatus conpri si ng:

- a primary air passage (a) having an inlet, an
adjustable throttle (b) for controlling the air
flowin the primary air passage and an outl et,
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- a nozzle (free end of m for introducing fuel into
the fuel-air m xture appar at us,

- a valve elenent (d, k, p, s) which is axially
novabl e to provide control of fuel flow through

t he nozzl e;

- wherein the valve element is a needl e;

- t he apparatus further conprising a nechani cal
I inkage (f) directly linking the position of the
needl e to the position of the adjustable throttle
(b) inthe primary air passage for adjustnent of
the orifice of the nozzl e,

t he arrangenent being such that in use the fuel flow
fromthe orifice of the nozzle is matched to the
position of the adjustable throttle.

However, D2 does not disclose that

- the fuel-air m xture apparatus conprises a
secondary air-passage having an inlet and an
outlet to the primary air passage between its
adjustable throttle and its outlet,

- the orifice is opening into the secondary air
passage,

- the needle is arranged coaxially of the nozzle
with its small dianmeter end at |east normally

extending fromthe orifice into the secondary air

0428.D
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passage, the needle being axially novable to
provide variability of the orifice of the nozzle,
and

- the arrangenent is such that in use the fuel flow
fromthe orifice of the nozzle towards the snal
di anmeter end of the needle mxes with the air
fl ow ng through the secondary passage prior to
mxing with the air flowwing in the primary air

passage.

D3, D4 and D5 are less relevant than D1 and D2.

D3 refers to a fuel-air m xture apparatus conpri sing:

- a primary air passage having an inlet, an

adjustable throttle (15) for controlling the air
flowin the primary air passage and an outlet, and

- a secondary air-passage (8, 9) having an inlet and

an outlet to the primary air passage between its
adjustable throttle and its outlet.

D4 discloses a fuel-air m xture apparatus conpri sing:

- a primary air passage (2) having an inlet, an

adjustable throttle (4) for controlling the air
flowin the primary air passage and an outl et,

- a secondary air-passage (5) having an inlet and an

outlet to the primary air passage between its
adjustable throttle and its outlet,
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- a nozzle (6) having an orifice opening into the
secondary air passage for introducing fuel therein,

- a valve elenment (9) arranged coaxially of the
nozzle , the valve el enent being axially novable
to provide control of fuel flow through the nozzle,

t he arrangenent being such that in use the fuel flow
fromthe orifice of the nozzle mxes with the air

fl ow ng through the secondary passage prior to m Xxing
with the air flowing in the primary air passage.

D5 di scloses a fuel-air m xture apparatus conpri sing:

- a primary air passage (10la) having an inlet, an
adjustable throttle (102) for controlling the air
flowin the primary air passage and an outl et,

- a secondary air-passage (104, 105) having an inlet
and an outlet to the primary air passage between
its adjustable throttle and its outlet,

- a nozzle (203) having an orifice opening into the
secondary air passage for introducing fuel therein.

In view of the above assessnent, the subject-matter of

claim1l1l is novel.

| nventive step

Starting fromthe state of the art disclosed in D1, the
obj ect to be achieved by the subject-matter of the
application is to provide a fuel-air mxture apparatus
whi ch causes | ow quantities of unburned and
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i nconpletely burnt fuel to be present in the exhaust
(see page 2, lines 3 to 5 of the present description of
t he application; WO A-97/48897: page 1, lines 18 to 20).

The board has no doubt that this object is achieved by
the fuel-air mxture apparatus according to claiml, in
particular by features b) and c) described in

section 3.1 above, since this apparatus not only
enabl es a good m xture of air and fuel, but
additionally enables a direct adaptation of the anpunt
of fuel to the amount of air flow ng through the
primary air passage.

The repl acement of the valve elenent (16) shown in D1
by a val ve el enent which has the shape of a needle
(feature a) is a nmeasure which can be done by the
skilled person wi thout the exercise of inventive skill.
However, the provision of a nechanical |inkage which
directly links the position of the needle to the
position of the adjustable throttle in the primary air
passage for adjustnent of the orifice of the nozzle of
the fuel-air m xture apparatus according to D1 (feature
b) in such a way that in use the fuel flow fromthe
orifice of the nozzle is matched to the position of the
adjustable throttle (c), is not suggested by the
avai | abl e docunents and cannot be regarded as an

obvi ous neasur e.

On the contrary, the provision of such a |inkage would
be in contradiction to the teaching of DL. In
accordance with D1, the position of the valve el enent
(16) is essentially controlled indirectly by the val ves
1 and 14 which regulate the pressure in the first and
second pressure chanber (3, 13) within the fuel
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differential pressure apparatus (2) in order to
optimze the fuel-air ratio (see page 13, lines 16 to
32). Only the position of the first valve (1) which
controls the pressure in the first pressure chanber (3)
is linked to the air valve (12), while the position of
t he second valve (14) which controls the pressure in

t he second pressure chanber (13) depends on the
operating conditions of an associ ated internal
conmbustion engine. Wth respect to this kind of
control, the skilled person would not tend to control
the position of the valve elenent (16) only in
dependence on the position of the air valve (12) when
he intends to achi eve the object underlying the patent
in suit, or in other words when he intends to further

i nprove the fuel-air mxture apparatus according to D1
so that the optimumfuel-air ratio is provided.

Even if the skilled person neverthel ess considered the
teaching of D2, this would not lead himin an obvi ous
way to the subject-matter of claim1l. D2 suggests the
provi sion of a mechanical |inkage which directly |inks
the position of a valve elenent to the position of an
adjustable throttle in the primary air passage. If the
skilled person used this suggestion in the fuel-air

m xture apparatus according to D1, he would at best
provi de such a nmechanical |inkage between the valve (1)
and the air valve (12), since there is no reason to
abandon the whol e control system according to D1 and to
provi de a nmechani cal |inkage between the val ve el enent
(16) and the throttle valve (11).

In the light of the above assessnent, the board cones
to the conclusion that the subject-matter of claiml

al so involves an inventive step.
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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 grant a patent on the basis of the follow ng

docunent s:

C ai ns: No. 1 to 22 filed with the letter of
7 January 2004,

Descri pti on: Pages 1 to 7 filed with the letter of
7 January 2004,

Dr awi ngs: Figures 1 to 3, 6, 7 filed with the

letter of 9 Decenber 1998;

wherein the reference nunber 40 for the constriction in
Figure 1 has to be replaced by the reference nunber 50.

The Regi strar: The Chai r man:

G Magouliotis C. Andries
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