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Summary of Facts and Subm ssi ons

The appel | ant (patentee) | odged an appeal against the
deci sion of the Qpposition Division revoking European
patent No. 0 441 523 with the application

No. 91 300 705.0.

The opposition was based on the grounds of opposition
laid down in Article 100(a) EPC that the subject-matter
of the patent was not novel and did not involve an

i nventive step

The reason for said decision was that the subject-
matter of the anended independent clains 1 according to

four requests did not involve an inventive step.

. The follow ng prior art docunments were cited during the
appeal proceedi ngs:

Dl: EP-A-0 295 647

D2: EP-A-0 313 089

D3: SAE Techni cal Paper Series; R Sauer, Robert Bosch
GmH Stuttgart: "Hot-FilmAir Mass Meter - A Low
Cost Approach to Intake Air Measurenent;
I nt ernati onal Congress and Exposition Detroit,
M chi gan; February 29 to March 4, 1988, pages 105
to 109

D4: DE-A-2 710 473

D5: DE-A-3 007 851
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D6: US-A-4 766 214

D7: English translation of JP-A-60-56 244 (pages 1 to

5) filed by the respondent and Figures 1 and 2 of

JP- A-60-56 244

D11: EP-A-0 173 946

D12: US-A-4 677 850

D13: DE-A-3 326 047

D14: DE-U-8 910 740

D15: EP-B-0 175 077

Oral proceedings were held at the end of which the
deci si on was announced.

The appel | ant requested that the decision under appea
be set aside and that the patent be maintained on the
basis of the main request or, in the alternative, on
the basis of the auxiliary requests 1 to 6 filed at the
oral proceedi ngs.

The respondent (opponent) requested that the appeal be
di sm ssed.

Caim1 of the main request reads as follows:

1. An air flow rate neasuring device for an internal
conbustion engine including a housing (1) adapted
to be inserted through a body (11) defining an air
i ntake mai n passage (4) of said engine, said
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housing (1) having an auxiliary air passage (3)
for a portion of the intake air, wherein the
auxiliary air passage (3) includes at |east one
curved portion extending between an inlet port and
a downstream outl et port and said housing (1)
supports a thermal sensor (6) for detecting the
air flowrate in said auxiliary passage (3),
characterized in that said housing (1) includes a
wal | nmeans (18) for location in said main passage
to be cooled by intake air and a circuit nodul e
(5) nounted on said wall neans (18) for driving
said thermal sensor (6) and to process signals
therefrom wherein an enclosure for installing
said circuit nodule (5) and said auxiliary air
passage (3) are fornmed within said housing (1)."

Claim1 of auxiliary request 1 reads as foll ows:

"1. An air flow rate neasuring device for an interna
conbustion engine including a housing (1) adapted
to be inserted through a body (11) defining an air
i ntake mai n passage (4) of said engine, said
housing (1) having an auxiliary air passage (3)
for a portion of the intake air, wherein the
auxiliary air passage (3) includes at |east one
curved portion extending between an inlet port and
a downstream outl et port and said housing (1)
supports a thermal sensor (6) for detecting the
air flowrate in said auxiliary passage (3),
characterized in that
said housing (1) includes a netallic wall neans
(18) for location in said main passage to be
cooled by intake air and a circuit nodule (5)
mounted on said netallic wall nmeans (18) for
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driving said thermal sensor (6) and to process
signals therefrom wherein

an enclosure for installing said circuit nodul e
(5) and said auxiliary air passage (3) are forned
within said housing (1), said auxiliary air
passage (4) and said enclosure are fornmed in a

pl astics or synthetic resin nolding."

Claim1 of auxiliary request 2 reads as foll ows:

”1_

An air flow rate neasuring device for an internal
conbustion engine including a housing (1) adapted
to be inserted through a body (11) defining an air
i ntake mai n passage (4) of said engine, said
housing (1) having an auxiliary air passage (3)
for a portion of the intake air, wherein the
auxiliary air passage (3) includes at |east one
curved portion extending between an inlet port and
a downstream outl et port and said housing (1)
supports a thermal sensor (6) for detecting the
air flowrate in said auxiliary passage (3),
characterized in that

said housing (lI) includes a netallic wall neans
(18) for location in said main passage to be
cooled by intake air and a circuit nodule (5)
mounted on said netallic wall nmeans (18) for
driving said thermal sensor (6) and to process
signals therefrom wherein

an enclosure for installing said circuit nodul e
(5) and said auxiliary air passage (3) are forned
within said housing (1), said auxiliary air
passage (4) and said enclosure are forned in a

pl astics or synthetic resin nolding and said
circuit nodule (5) is |ocated in said enclosure
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which is delimted inside said housing (1) by a
separation wall between said enclosure and said
auxi liary passage (3)."

Claim1 of auxiliary request 3 reads as foll ows:

"1. An air flow rate neasuring device for an interna
conbustion engine including a housing (1) adapted
to be inserted through a body (11) defining an air
i ntake mai n passage (4) of said engine, said
housing (1) having an auxiliary air passage (3)
for a portion of the intake air, wherein the
auxiliary air passage (3) includes at |east one
curved portion extending between an inlet port and
a downstream outl et port and said housing (1)
supports a thermal sensor (6) for detecting the
air flowrate in said auxiliary passage (3),
characterized in that
said housing (1) includes a netallic wall neans
(18) for location in said main passage to be
cooled by intake air and a circuit nodule (5)
mounted on said netallic wall neans (18) for
driving said thermal sensor (6) and to process
signals therefrom wherein
an enclosure for installing said circuit nodul e
(5) and said auxiliary air passage (3) are forned
within said housing (1), said auxiliary air
passage (4) and said enclosure are forned in a
pl astics or synthetic resin nolding and said
circuit nodule (5) is |ocated in said enclosure
which is forned between an entrance and said
curved portion of said auxiliary air passage (3)."

Claiml of auxiliary request 4 reads as foll ows:

0146.D N
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An air flow rate neasuring device for an internal
conbustion engine including a housing (1) adapted
to be inserted through a body (11) defining an air
i ntake mai n passage (4) of said engine, said
housing (1) having an auxiliary air passage (3)
for a portion of the intake air, wherein the
auxiliary air passage (3) includes at |east one
curved portion extending between an inlet port and
a downstream outl et port and said housing (1)
supports a thermal sensor (6) for detecting the
air flowrate in said auxiliary passage (3),
characterized in that

said housing (1) includes a netallic wall neans
(18) for location in said main passage to be
cooled by intake air and a circuit nodule (5)
mounted on said netallic wall nmeans (18) for
driving said thermal sensor (6) and to process
signals therefrom wherein an enclosure for
installing said circuit nodule (5) and said
auxiliary air passage (3) are fornmed within said
housing (1), said auxiliary air passage (4) and
said enclosure are fornmed in a plastics or

synt hetic resin nol ding,

the housing (I) includes two halves (1, 31), one
hal f (1) being adjacent the netallic wall neans
and formng a partial enclosure about the circuit
nodul e (5) and one half of the auxiliary air
passage (3), the second half (31) formng the
remai ni ng encl osure about the circuit nodule (5)
and the second half of the auxiliary air passage
(3) and said renai ning encl osure having a cover
(100) bonded to the housing (1) after gel
injection over the circuit nodule (5)."
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The remaining clains of each of said requests are
dependent on claim 1l of the respective claimset.

The argunents of the appellant are summari zed as
fol | ows:

The neani ng of the expression "curved portion" can
easily be deduced fromthe draw ngs and the
description. Said curved portion is a section of the
auxiliary air passage which deviates the air stream as
a whole by a certain angle and includes also the
straight portion imrediately foll ow ng downstream

Figure 4 of D3 shows that only the power transistor is
nount ed on the cooling body but not the circuit nodul e.

There are two groups of air flow rate nmeasuring

devi ces. The group where the auxiliary air passage is
within the air intake main passage (represented by

t hree docunents, e.g. D3 and Figures 2 and 3 of D13),
has a straight-line auxiliary air passage. In the group
(represented by three docunents, e.g. Figures 4 and 5
of D13) where the auxiliary air passage has a curved
portion, said passage is realized by a bypass outside
the air intake main passage; only D2 is an exception. A
conbi nation of these two groups is not obvious since
the technol ogy has devel oped into two quite different

di recti ons.

The skilled person is refrained fromusing the solution
according to D2 because the passage on page 109 ri ght-
hand columm in the m ddl e of D3 suggests bypass
installations outside the air intake nmain passage.
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Even if the skilled person conbined the teachings of D2
and D3, he would arrange the housing of D3 within an L-
shaped housi ng known from D2 in such a manner that the
auxiliary air passage of the housing of D3 conprising
the thermal sensor is surrounded by the outer L-shaped
bypass.

The gel injection disclosed in claim1l of auxiliary
request 4 reduces the costs, nakes possible an easy
bondi ng and protects the circuit.

The argunents of the respondent are sunmarized as
fol | ows:

The expression "curved portion" is unclear. Said
portion does not include said straight portion
downstream the curved portion. The curved portion
conprises also a section of the passage which has at
| east one curved wall. It is not necessary that the
axis is curved. Furthernore, the neaning of the
expressions "enclosure” and "wall neans" used in the
i ndependent cl ains are uncl ear.

As can easily be seen fromthe draw ngs, the enclosure
Is not formed between the entrance and the curved
portion. Thus claim1 of the auxiliary request 3 is
uncl ear.

Clainms 1 of the main request and auxiliary requests 1
to 3 are not novel - e.g. with respect to D2 and D3 -
or at least not inventive with respect to the prior art
di scl osed in the cited docunents. For exanple, a

conmbi nation of the teachings of D2 and D3 would lead to
a device wth all features of claim1l of auxiliary
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request 2.

Adm ttedly, the last feature of claim1l of the
auxiliary request 4 concerning the gel injection over
the circuit nodul e cannot be taken fromthe cited
docunents of the prior art. However, said neasure is
uni nportant for the invention and trivial for the
skill ed person. A cover for an enclosure containing the
circuit is shown in Figure 4 of DS3.

Reasons for the Deci sion

0146.D

Interpretation of features of the clains

The feature that the auxiliary air passage forned

wi thin the housing includes at | east one curved portion
extendi ng between an inlet port and a downstream out| et
port (hereinafter called feature E) is contained in the
i ndependent claimof all requests. The position,
extension and formof said curved portion was in

di spute during the appeal proceedings.

The appel l ant took the view that said curved portion is
a section of the auxiliary air passage which devi ates
the air streamby a certain angle (by 90° in Figures 2,
5, 9, 10 and 15) and that the axis of the auxiliary air
passage is also curved in the range of said curved
portion. Said curved portion includes also the straight
portion i nmmediately foll owi ng dowmmstream (in Figures 2,
5, 9, 10 and 15 for exanple said straight portion and
its axis are extending perpendicular to the axis of the
air intake mai n passage 4).
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The respondent was of the opinion that said curved
portion does not include said straight portion

i medi ately foll owi ng downstreamthe curved portion.
The curved portion conprises also such a section of the
passage which has at |east one curved wall and thus has
the effect that only a part of the air streamis
deviated fromits straight-line path. It is not
necessary that the axis is curved. As an exanple, he
menti oned the bevel -edged end portions of the air
passage as shown in Figure 4 of D3 and in Figure 9 of
D12 where the axis of the passage remai ns straight.

In the Board's opinion, at |least fromthe draw ngs
follows that said expression is to be interpreted as a
section of the auxiliary air passage which deviates the
air streamby a certain angle such that the axis of the
passage is also curved there. Such a curved portion as
defined in the i ndependent cl ai ns does thus not
conpri se such portions of the air passage as the bevel -
edged end portions of the air passage as shown for
exanple in Figure 4 of D3 and in Figure 9 of D12. It
foll ows unanbi guously fromthe expression "curved
portion" as such that it does not include a straight
portion.

The encl osure of the device according to claim1 of
each request ("an enclosure for installing said circuit
nodule (5) and ... forned within said housing ... ") is
a surround, a chanber or the |ike which need not be

cl osed, but should be suitable to acconmpdate the
circuit nodule and is a part of the housing.

The housing conprises parts of the neasuring device
i nside and outside the air intake main passage, in
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particular the parts formng the auxiliary air passage
and the enclosure, the wall neans, the flange(s) for
fixing the device to the body of the air intake main
passage and the connector.

For conci seness of reasons, the requests of the
appel l ant are ordered as foll ows:

Auxi liary request 2

During the proceedings it was in dispute which of the
docunents D2 or D3 represents the nearest prior art
with respect to the patent in suit.

D3 discloses a hot-filmair flow rate neasuring device
for a conbustion engi ne having a housing (Figure 4: a
hori zontal | y hat ched upper housing, a vertically

hat ched | ower housi ng, a diagonally hatched cooling
body, a horizontally hatched connector) adapted to be
inserted through a tube defining an air intake main
passage of the engine (see Figures 4 and 9 with
correspondi ng description on pages 107 and 109). The
housi ng has an auxiliary air passage for a portion of
the intake air. Said passage is forned by the inner end
section of the housing. Figures 4 and 9 show that the
auxiliary air passage is forned in the housing and has
a rectangul ar cross-section and possi bly bevel - edged
ends, but apparently a straight-line axis, and thus
does not include a curved portion in the sense of
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claim1 of the attacked patent (see section 1.1 above).
The housi ng supports a thermal resistor (a hot film
resistor) in the auxiliary air passage for detecting
the air flowrate in said passage. The sections of the
| ower housing and the upper housi ng between said inner
end section and the inner tube wall form an encl osure
for the circuit nodul e consisting of a power transistor
and hybrid plate and suitable for driving the therm
resistor (Rs) and to process signals therefrom (see
Figure 2 and correspondi ng description). The enclosure
is delimted inside the housing by a (horizontally

hat ched) separation wall between the enclosure and the
auxiliary air passage. The |eft-hand part of the
circuit (the power transistor) is nounted on a cooling
body with ribs exposed to the main air streamthrough
said tube in use of the device and thus cool ed by
intake air. The cooling body is fixed to and in contact
with the | ower housi ng.

Materials for the housing and the cooling body are not
mentioned in D3. However, since the connector has to be
made of an isolating material - usually a plastics
nmolding - and is hatched in the same manner as the
upper housing and apparently integral wth the upper
housi ng, the skilled person woul d assune that the upper
housing is made of the sane material as the connector.
Since the lower housing is connected to the upper
housi ng by snap-on-hooks, it is probably nmade of the
same material as the upper housing and the connector.
Because of the considerably higher heat conductivity of
nmetals with respect to comonly used non-netallic
materials such as plastics or ceramc material, the
skilled person would prefer nmetal as material for said
cool i ng body.
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Hence, when taking into account that the skilled person
woul d prefer the above-nentioned materials for the
housi ng and the cooling body, the subject-nmatter of
claiml differs fromthe device of D3 only in that the
auxiliary air passage includes at |east one curved
portion extendi ng between an inlet port and a
downstream out | et port.

Docunent D2 describes an air flow rate neasuring device
which is adapted for an internal conbustion engine.
Sai d device conprises a housing (30, 253) adapted to be
i nserted through a body (20, 250) defining an air

i ntake mai n passage (21) of said engine. An auxiliary
air passage (31, 252) for a portion of the intake air
is formed within said housing. The housing includes a
circuit nodule (2) for driving the thermal sensor and
to process signals therefrom The auxiliary air passage
i ncl udes at | east one curved portion extendi ng between
an inlet port and a downstreamoutlet port (31d, 252d).
Mor eover, the housing supports a thermal sensor (2a)
for detecting the air flowrate in said auxiliary air
passage. Reference is made e.g. to the abstract, to
colum 5, line 50 to columm 6, line 26 and to

Figures 1, 2, 15, 17 and 31.

Therefore, claim1l1l differs fromthe device known from
D2 in that the housing includes a netallic wall neans
for location in the air intake main passage to be
cooled by intake air, the circuit nodule is nounted on
the wall neans, an enclosure for installing and

| ocating the circuit nmodule is formed within the

housi ng, the enclosure is delimted inside the housing
by a separation wall between the enclosure and the
auxiliary air passage and the enclosure are forned in a
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plastics or synthetic resin nolding.

Hence, D3 represents the nearest prior art with respect
to the subject-matter of claiml.

Said difference between the subject-matter of claiml
and D3 has the effect that the thermal sensor is better
prot ect ed agai nst damage caused by backfire or bl owback
originating fromthe engine into the auxiliary air

passage.

Therefore the probl emunderlying the invention
according to claim1 is to inprove the device known
fromD3 in such a manner that the sensor is better
protect ed agai nst backfire or the Ilike.

Faced with the above-nentioned problem the skilled
person woul d have regard to the teaching of prior art
D2 belonging to the sanme technical field. Mreover
since the problens arising frombackfire are addressed
in D3 (see page 109, right-hand colum first paragraph)
and since D2 stresses that provision of an auxiliary
air passage with an L-shaped portion (and thus

i ncluding a curved portion) results in a protection of
the thermal sensor (see D2, columm 4, lines 2 to 13),
the skilled person would provide as a natter of course
the air flow rate nmeasuring device according to D3 wth
the auxiliary air passage as shown in D2, thus

obtai ning a neasuring device with all the essentia
features of claim1.

The objection of the appellant that only the power
transi stor is nmounted on the cooling body but not the
circuit is not convincing since the power transistor of
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D3 is an integral part of the circuit (see e.g.

Figure 2). Moreover, claim1l does not indicate that al
parts of the circuit nodule are in close contact with
the wall neans. In addition, if better cooling of these
parts is necessary or advantageous, the skilled person
woul d shape the cooling body in such a manner that al so
other parts of the circuit are in direct contact with
sai d body. Such a design nodification could be realized
easily (see above all Figure 4 where a cavity between
the cooling body and the hybrid plate is shown).

The appellant alleges that the prior art devices can in
substance be classified in two groups representing two
i nconpati ble types of air flow neasuring devices (see
section VI above) and that thus the skilled person
woul d not conbi ne these two types. In the Board' s view,
prej udi ce cannot be established by such a | ow nunber of
docunents. Moreover, the device according to docunent
D2 represents a conbination of said two types and thus
the above allegation of the appellant is refuted.

If the housing of D3 were acconmmopdated in an L-shaped
bypass within the air intake main passage, as according
to D2, this would lead to a clunsy device and the
skill ed person woul d expect a considerably change in
the flow characteristics |l eading to incal cul able
vortices and thus higher nmeasuring errors. Therefore,
the skilled person would take into account such a
construction.

The appellant alleged that the skilled person is
refrained fromusing the solution according to D2
because D3 suggests bypass installations outside the
air intake main passage (he referred to page 109,
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right-hand colum in the mddle). First, said passage
does not nention outside bypass installations and thus
a bypass construction for said passage as used in D2 is
not excluded (see in D2 e.g. colum 3, line 53 to
colum 4, line 18 where the auxiliary air passage
within the air intake main passage is designated by the
term "bypass"). Second, bypass installations outside
the mai n passage require nore space and require a
conplicated (re-)construction of the air intake main
passage.

Thus, the subject-matter of claim1l does not involve an
i nventive step in the sense of Article 56 EPC. As a
consequence, the auxiliary request 2 is not acceptable.

Mai n request and auxiliary request 1

Caim1l of the main request and claim1l of the
auxiliary request 1 differ fromclaim1l of the
auxiliary request 2 only in that they do not contain
the following features: the circuit nodule (5) is

| ocated in the enclosure and said enclosure is
delimted inside the housing (1) by a separation wal
bet ween the enclosure and the auxiliary air passage
(3); beyond that, claim1l of the nain request does not
conprise the followng features of the auxiliary
request 2: the wall neans is netallic and the auxiliary
air passage and the enclosure are forned in a plastics
or synthetic resin nolding.

Therefore and in view of the finding of the preceding
section 2 that the subject-matter of claim1l of
auxiliary request 2 is not inventive, also the subject-
matters of claim1l of the main request and of claiml
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of the auxiliary request 1 |ack inventive step. As a
consequence, the main request and auxiliary request 1
are not acceptabl e.

Auxiliary request 3

Taking into account the interpretation of the curved
portion (feature E) according to section 1.1 above, the
| ast feature of claim1 nmeans that the enclosure
accommodating the circuit board (5) is extending

bet ween the entrance and the curved portion, the latter
being the section of the auxiliary air passage (3)

whi ch deviates the air streamby a certain angle such
that the axis of the passage is also curved there.
According to Figures 2, 5, 9 and 10, only the sensors
(6, 7) and a straight portion of the auxiliary air
passage are arranged between said curved portion in the
above-defined sense and the entrance but not said

encl osure. Said enclosure is arranged between the
straight portion of the auxiliary air passage (3)
accommodating the sensors (6, 7) and |ying between the
curved portion and the entrance of the auxiliary air
passage on the one hand and the connector (2) of the
housi ng or the opening of the body (11) through which
the housing is to be inserted on the other hand.

Hence, claim 1l is not supported by the description as
required by Article 84 EPC and is, therefore, not

al | onabl e. As a consequence, the auxiliary request 3 is
not accept abl e.

Auxiliary request 4

Anmendnent s
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The Board is satisfied that the amended cl ainms conply
wth Article 123(2) and (3). Caim1l contains al
features of claim1 as granted and has been restricted
by introducing features from dependent clains 2, 7 and
11 as granted and page 7, lines 11 to 16, page 10,
lines 3 to 7, page 12, lines 17 to 36 and page 13,
lines 15 to 18 of the description as originally filed.

Clarity
Admttedly, with the notions "curved portion", "wal
nmeans"”, "encl osure" the correspondi ng nenbers of the

device according to claim1 are defined in a rather
general manner. However, it has to be considered that
the clarity of a claimis not dimnished by the nere
breadth of a notion, if the neaning of such notion -
either per se or in the light of the description - is
unanbi guous for a skilled person. Said notions do have
a concrete technical neaning above all when taking into
account the draw ngs and the correspondi nhg description
and are thus considered as being sufficiently clear
within the context of claiml;, as to the first and
third notion, reference is nmade to section 1 above.

Novel ty

None of the cited prior art docunments discloses the
feature of claiml1l that the remaining enclosure has a
cover bonded to the housing after gel injection over
the circuit nodule. This finding has not even been in
di spute. Therefore, claim1l and the renaining clains
whi ch are dependent on claim1l are novel in the sense
of Article 54 EPC.
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I nventive step

Docunent D3 di scl oses the nearest prior art also with
respect to the subject-matter of claim1l of the fourth
auxiliary request.

Claiml differs fromsaid prior art at |least in that
the remai ni ng encl osure has a cover bonded to the
housi ng after gel injection over the circuit nodule.
Apparently, such a gel in conbination with the bonding
of the cover permts protection of the circuit and
keepi ng out of npisture (see EP-B-0 441 523 col um 7,
lines 32 to 38), easy application, better cooling and a
sinpler accessibility to the circuit in need of repair.
The (partial) problemresulting fromsaid differences
Is to achieve the above-nentioned effects.

The opi nion of the respondent that such protection
means for the circuit nodul e are obvious is not
convincing for the follow ng reasons: firstly, none of
the cited prior art docunents discloses nor even hints
at such neans and, secondly, said neans bring in
conbination with other features of claim1 clear
advant ages, as before nentioned. Thus the subject-
matter of claiml1, in view of the Board, involves an

i nventive step in the sense of Article 56 EPC

The dependent clains concern particul ar enbodi nents of
the subject-matter of claiml1 and are, therefore,
i kew se inventive.

In the result, the Board takes the view that the clains
as anmended according to auxiliary request 4 neet the
requi renments of the EPC. This applies also to the
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drawi ngs as grant ed.

5.6 However, the description has to be brought into
conformty with these clains and the nost rel evant
prior art should be conpletely identified and briefly
described in the description (requirenents of
Rule 27(1) EPC).

6. Auxiliary requests 5 and 6
In view of the findings of section 5 above, it is not

necessary to consider the auxiliary requests 5 and 6.

O der

For these reasons it iIs decided that:

1. The deci si on under appeal is set aside.

2. The case is remtted to the first instance with the
order to maintain the patent on the basis of auxiliary
request 4 (clainms 1 to 15), with the description to be
adapted and the drawi ngs as granted.

The Regi strar: The Chai r man:

P. Martorana E. Turrini

0146.D



