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Summary of Facts and Subm ssi ons

1891.D

The appeal is directed against the decision posted
27 Septenber 2002 in which the opposition against
Eur opean patent No. 0 728 101 was rej ect ed.

The follow ng evidence played a role during appeal :
El: US-A-4 650 140
E3: DE- A-2 426 245
E4: US-A-3 089 666

E8: "A300 Aircraft maintenance nmanual ", section
27-81-00 pages 9 to 12, section 57-40-00 pages 3
and 14 and section 57-50-00 pages 20 and 23 to 29

E9: Statutory declaration by Ginter Behrens regarding
public availability and disclosure of E8

E10: R F. Back et al, "The A320 Wng - Designing for
Conmmrer ci al Success", British Aerospace PLC

E12: "transpress Lexi kon Luftfahrt”, 3" edn., Berlin,
transpress VEB Verlag fur Verkehrswesen, 60.

In oral proceedings held 24 June 2004 the appell ant
requested that the decision under appeal be set aside
and that the patent be revoked. The respondent
requested that the patent be naintained as granted
(rmain request) or in the alternative that it be

mai ntai ned in anmended formon the basis of clains 1 to
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16 filed with a letter of 24 May 2004 (auxiliary
request).

Claim 1 according to the respondent's main request (as
granted) reads as foll ows:

"A slat/fixed wing conbination, conprising:

a. a fixed wing having a | eadi ng edge portion, an upper
surface conprising a conceal ed forward nose and upper
surface portion, and a main upper surface portion

| ocated rearwardly of the conceal ed forward nose and
upper surface portion, and also a | ower surface;

b. a slat having a |l eading edge, a trailing edge, and a
forward and upper surface portion extending from said

| eadi ng edge to said trailing edge, said slat being
nmounted to said | eadi ng edge portion of the fixed w ng
in a manner to be novabl e between three positions,
nanmel y:

i. afirst cruise position where the slat is

i mredi ately adj acent to the fixed wi ng | eading edge
portion to conceal said conceal ed forward nose and
upper surface portion;

ii. a second internediate takeoff/clinb position where
the slat is located forwardly of the cruise position,
and the trailing edge of the slat is in contact wth,

or closely adjacent to, said forward conceal ed nose and
upper surface portion; and

iii. athird highlift position where the slat is noved
forwardly and downwardly fromthe second position with
the trailing edge of the slat form ng an aerodynam c
high Iift position gap with the | eading edge portion of
the fixed w ng;
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c. said fixed wing having a fixed wi ng outer contour
envel ope contai ned within said upper and | ower surfaces
of said fixed w ng;

d. a slat actuating nechani smconprising a
substantially circularly curved carrier track neans
having a forward end to which the slat is nounted with
a substantially fixed angular orientation relative to
said track nmeans, said track neans having an arcuate

| engt hwi se track axis extending in a substantial curve
along said track neans, said track means bei ng nount ed
for nmovenent along said track axis froma rear track
position where the slat is positioned in the first
cruise position, to an internmedi ate track position
where the slat is positioned in said second
internedi ate position, and a forward track position
where the slat is located in said third high [ift
position;

e. said track neans having a track structural and
operating envel ope having a maxi mrum wi dt h di nensi on
general ly perpendicular to said | engthw se track axis
and a maxi mum | engt h di nensi on extendi ng al ong said

| engt hwi se track axis, said track nmeans bei ng arranged
relative to said outer surface contour envel ope of said
fixed wwng in a manner that in the cruise position the
track structural envelope is positioned substantially
entirely within the outer surface contour envel ope of
the fixed wing, wherein the | engthw se axis of the
carrier track nmeans has a center of curvature for said
track neans, said trailing edge of the slat has three
trailing edge point locations at said first, second and
third positions of the slat that define a trailing edge
arcuate path of travel for the trailing edge of the
slat, which trailing edge arcuate path has a center of
curvature for the slat trailing edge path of travel
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and a | eadi ng edge point of said slat has three |eading
edge point locations at the first, second and third
positions of the slat, and the three | eadi ng edge

| ocations of the slat define a | eading edge arcuate
path of travel having a center of curvature of the path
of travel of the |eading edge of the slat,
characterized in that the center of curvature of the
track, the center of curvature of the slat trailing
edge path of travel, and the center of curvature of the
sl at | eading edge path of travel are all coincident."

Clainms 2 to 11 as granted define features additional to
the subject-matter of claiml.

The appel lant's argunments may be summari sed as fol |l ows:

The subject-matter of claim1 according to the main
request is not novel in conparison with the prior art
known fromeach of El, E3, E4 and E8/ E9.

The respondent accepts that the features of the
preanble are known fromEl and in the second enbodi nent
of that docunent (Figure 9) the slat is rigidly nounted
on an arcuate track. Although there is reference to the
vari abl e canbering of the slat, according to colum 9,
lines 6 to 12 the slat nose may remain fixed to the
slat frame. Mreover, although Figure 9 does not
illustrate the slat in the high lift position this is
nmerely a schematic indication and the skilled person
under stands that the position shown is not a true

representati on.

As regards E3 the skilled person is aware that it is
conventional that the slat is novable to three
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positions, as acknow edged in the contested patent
specification in colum 1, lines 14 to 29. Only the
extrene ones of the three positions are shown in E3 but
there is reference in the final paragraph of page 5 to
the positions "ii" and "iii" defined in present claiml.

E4 shows in Figures 41 and 42 slats which are novabl e
by means of an arcuate track, resulting in the
characterising features of present claiml.

According to E8 the slats are operated by a five
position control lever, resulting in the positions "i"
to "iii" defined in present claim1l. The skilled person
understands that the slats are rigidly connected to the
arcuate track which, according to E9, was circular.
Moreover, E9 states that the internediate position "ii"
was known, resulting in the features of the
characterising portion of present claiml.

In the event that it were to be found that E1 does not
di scl ose the characterising features of present claiml
in conbination with those of the preanble it would be
obvious for the skilled person to conbine the teachings
of the second enbodi nent of E1 with the fixed slat nose
arrangenment of E3, thereby arriving at the subject-
matter of present claim1l. Simlar argunentation
arrives at an obvious conbination of E8/E9 with the
second enbodi nent of E1.

The respondent countered essentially as foll ows:
The basic teaching of El relates to the change in

canber of the slat nose portion and this has the
inevitable result that the commpn centre defined in the
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characterising portion of claiml is not present. The
illustration of the enbodi ment of Figure 9 is of the
slat inits fully extended position, corresponding to
the second position of the first enbodi nent. There is
no disclosure of the third position in this enbodi nent.

E3 discloses only two positions for the slat. Mreover,
whereas present claim1l requires that the carrier track
is part of the actuating nechanismthis is not so
according to E3.

E4 does not disclose a slat/fixed wng conbi nation. The
novabl e nmenber illustrated in Figures 41 and 42 is a
baffl e plate which has only retracted and extended
positions. In the latter position it can be
additionally pivoted into an orientation in which the
respective centres of curvature defined in the
characterising portion of present claim1l are no | onger

coi nci dent.

Al'so in E8 the guidance and actuation of the slat are
performed by separate constructions. Furthernore, the
slats are not fixed relative to the track such that the
coi nci dence of the respective centres of curvature is
not present. Only two positions of the slat are

di sclosed and it is not even clear whether the extended
position illustrated is a high lift position as defined
in present claim1l1l. The reference to five positions of
the control lever is no evidence that the slat is
novabl e into three positions. Finally, according to
case law it is necessary in a case such as this for the
appel lant to prove all aspects relating to a prior use
"up to the hilt". This has not been done in the present

case.
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As regards inventive step the first enbodi nent of E1
whi ch does conprise the three slat positions defined in
present claim1, also conprises the feature of a

vari abl e canber on the slat. This excludes the
possibility of the common centres of curvature as
defined in present claiml and there is no suggestion
to delete this feature. The present invention results
froma sinplification of the prior art slat mechani sm
whi | st neverthel ess achi eving i nproved aerodynam c
performance by closing the gap between the sl at
trailing edge and the wing in the internediate position.
No cited docunent relates to this problem E3 rel ates
to problens of stalling whilst E8 E9 has no nention of
the intermedi ate position.

Reasons for the Deci sion

1891.D

The Board considers it useful to sunmmarise sone general
poi nts regarding the general art with which the present
patent is concerned before considering the cited prior
art in detail.

The present patent relates to the conbination of a slat
and a fixed aircraft wwng. The slat is arranged on the

| eadi ng edge of the wing and is novable into various
positions in order optimse conditions of l[ift and drag.
In the cruise condition, position "i" in claiml, the
slat is fully retracted to provide the wing with an
opti m sed aerodynam c configuration and conceal s the
forward nose and upper surface portions of the w ng.

For take-off and clinb, position "ii" in claiml, the
slat is noved towards an intermedi ate position which
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provides increased Iift by extending the chord I ength

of the wing whilst avoiding excessive drag. Afully
extended, high lift position, position "iii" in claima1,
provi des adequate |lift at relatively | ow speeds for

| andi ng but at the expense of increased drag. The
aerodynam c gap results in airflow from beneath the

sl at upwardly through the gap and over the upper

forward surface portion of the fixed w ng.

It is acknow edged in the introduction to the
description of the patent specification that it has

| ong been known to nmount the slat on an arcuately
shaped carrier track. In an early configuration the
slat was fixedly mounted on the carrier track and in
both the internediate and high lift positions the
trailing edge of the slat formed a gap with the upper
surface portion of the wing. In a devel opnent of this
arrangenent the slat was pivotally nmounted on the
carrier track and its orientation was controlled by a
cam arrangenent which positioned the trailing edge of
the slat in contact with the upper surface of the w ng
when in the internedi ate position and rotated the sl at
about the pivot point to create an aerodynam c gap when
it moved into the high lift position.

El relates to a slat/w ng conmbination in which the
curvature of the upper surface of the slat is variable.
The slat is forned in two parts, a slat frane and a
sl at nose portion which are relatively novable and the
upper surfaces of which are connected by a flexible
panel . Two enbodi nents are described, in both of which
extension of the slat frane fromthe cruise position
"i" is by a curved carrier track to which the slat
frame is nmounted. During this extension the nose
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portion is noved anti-clockw se relative to the slat
frame under the control of a canber progranmm ng track
and actuating arm thereby increasing the canber on the
fl exi bl e panel .

2.1 In the first enbodinent, to which Figures 1 to 8 relate,
the slat frame is pivotally nmounted relative to the
carrier track, the relative position being controlled
by neans of a slat programm ng track and arm
arrangenment. The arrangenent is such that the slat is
novabl e into the three positions designated in present
claiml1 as "i", "ii" and "iii", shown in Figures 1, 2
and 4 respectively. Figures 1 to 4 and 6 are different
spanwi se sections showi ng the canber and sl at
programm ng tracks respectively. Figure 5 is a side
view at a further spanwi se section showing the carrier

track at the extended end of its travel.

2.2 The second enbodinent is illustrated only in Figure 9
which is simlar to Figure 5 in as far as it is a
sectional side view showing the carrier track at the
extended end of its travel. In this enbodi nent the sl at
frame is fixedly nounted on the arcuate carrier track
whereby the slat programm ng track and arm arrangenent
of the first enbodinment is no |onger required. However,
the rel ative novenent of the nose portion and sl at
frame in order to provide variable canber of the
fl exible surface portion under the control of the
canber progranmm ng track and arm renains.

In this second enbodi nent the nose portion noves
relative to the slat frame during the extension of the
sl at whereas the slat franme noves about the centre of
curvature of the carrier track. It follows that the

1891.D
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characterising feature of present claim1 that the
centre of curvature of the slat |eading edge path of
travel is coincident with that of the carrier track is
not present. The appellant argues that E1 colum 9,
lines 6 to 10 teaches that the relative novenent

bet ween the nose portion and frane is an optional
feature. However, this is not the case. The wording to
whi ch the appellant refers nerely serves to explain
that the majority of the angul ar novenment of the nose
portion in the first enbodinment is caused by the
novenent of the nose portion relative to the slat frane.
It is that nmovenent which is explicitly stated to be
present in the second enbodi nent and there is therefore
no basis for the appellant's assertion that the wording
to which it refers renders this feature optional

Moreover, there is no clear disclosure that the sl at
according to the second enbodinment is able to adopt the
sanme three positions as the arrangenent according to
the first enmbodi ment. Although the carrier track is
illustrated in Figure 9 as being in its nost extended
position, the trailing edge of the slat is |ocated

adj acent to the surface of the wing, i.e. not in the
high Iift position "iii" defined in present claim1.
However, Figure 5 which simlarly illustrates the

carrier track of the first enbodinment in its nost
extended position also shows the trailing edge of the
slat | ocated adjacent to the surface of the wing. The
Board concludes that it is not possible to rely on the
di scl osure of the figures in this respect. Moreover,
even if the nost extended position of the slat
according to the second enbodi nrent of E1 woul d pl ace
the slat in the position "iii" there is no disclosure
that in an internediate position the trailing edge of
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the slat would be in the same position relative to the
W ng upper surface as in the first enbodinent. In this
respect the Board refers to the present patent
specification (colum 15, lines 23 to 48; Figure 8)
fromwhich it is clear that the surface contour of the
conceal ed portion of the fixed wng also is a factor in
achieving the internmediate position "ii". Consequently,
it is not necessarily the case that the arrangenent
according to the second enbodi nrent of E1 woul d pl ace
the trailing edge of the slat when in its internediate
position in contact with, or closely adjacent to the
surface of the wing, as required by present claim1.

According to E3 this docunent relates to slats which
can nove to an extended position ("eine ausgefahrene
Stellung") in order to increase lift. Correspondingly,
the two figures illustrate the slat in the cruise and
extended positions ("in der ausgefahrenen Lage")
respectively. The slat is illustrated as being fixedly
nounted on a carrier track and is novable by mans of a
hydraul i ¢ actuat or.

The ai mof the invention according to E3 is to provide
a systemwhich permts the position of the slat to be
controlled either automatically in dependence on the
inclination of the aircraft or manually and to this
effect a control systemis proposed. However, the
control system whether operated nmanually or
automatically under the influence of an inclination
sensor, is capable of placing the hydraulic actuator
only in two positions, a cruise position and an
extended position. The final paragraph of page 5, to
whi ch the appellant refers, nerely states that the
slats can be manual |y operated for take-off, descent
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and | anding. Contrary to the appellant's assertion this
fails to specify whether it refers to nore than one
extended position of the slats.

In the extended position the trailing edge of the slat
is shown spaced sonewhat fromthe surface of the w ng
However, E3 contains no explanation of the aerodynamc
aspects of the extended position and it is not clearly
derivable from E3 whether this position is intended to
correspond to the high Iift position "iii" in present
claiml or a single extended position in which the
trailing edge portion of the slat is spaced fromthe
upper surface portion of the fixed w ng.

E4 relates to an aircraft having power plants of which
the thrust direction relative to the fusel age can be
changed so as to direct thrust in a primarily forward
or downward direction. A problemwhich occurs with such
an arrangenent is that at certain angles of the engine
a flowof air is created which passes downward at high
speed around the | eading edge of the wing, resulting in
negative |ift. The solution proposed by E4 is to
provide a baffle plate at the | eading edge of the w ng
whi ch can be extended into a position in which it
creates an obstruction to the downward novenent of the
air which thereby is deflected upwards over the w ng.
As di scussed under 1 above, a slat as specified in
present claiml is a device on the | eading edge of a

wi ng which may be extended to nodify the aerofoil in
order to increase lift at |ow speeds. By conparison the
baffl e plate of E4 operates when the airflow approaches
the wing froma direction considerably different from
that at which the wing is normally intended to operate
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as an aerofoil. Consequently, E4 does not disclose a
sl at/w ng conbi nation as defined in present claim1.

E8 contains various sectional views of a slat/w ng
conmbi nation both in the cruise position and in an
extended position in which a large gap is present
between the trailing edge of the slat and the | eading
edge portion of the wing, thereby clearly correspondi ng

to the high Iift position "iii" in present claiml.
However, there is no illustration of an internedi ate
posi tion.

In section 3 "system description” (27-81-00 page 9) it
is stated that "the position of the wing slats is

sel ected by neans of a five-position control |ever" and
in the Board's viewthis is an inplicit disclosure of
an internediate position. This is consistent with the
statenment by Ginter Behrens in E9 that the slat may be
pl aced in several positions and that it passes fromthe
crui se position though an internmedi ate position into
its extended position. However, there is no information
in either E8 or E9 as regards the rel ationship between
the trailing edge of the slat and the upper surface of
the wing in the internedi ate position.

E8 relates to a prior use of the Airbus A300 aircraft
which is a product of the appellant itself. The
respondent argues that the appellant has failed, as

j udged by the standards set by the Boards of Appeal in
such a case, to sufficiently prove the public
availability of the alleged prior use. In the Board's
view there is no serious doubt that the information
presented was in the public domain before the priority
date. However, despite the wealth of information which
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t he appell ant woul d have available in respect of its
own product, that provided by the appellant in respect
of the internediate position is vague. The appellant's
assertion wth reference to E12 that the internediate
position is conventional within the art also fails to
fill this gap inits case since the information
contained therein relates nerely to a single aircraft.
| ndeed, E10 relating to the design of a slat/w ng
conbi nation for an Airbus A320 discloses that the best
(internmediate) position for take-off was with a gap
between the slat trailing edge and the wi ng surface
(4.3 and Figure 27).

It follows fromthe foregoing that none of the
docunents relied on by the appellant destroys the
novelty of the subject-matter of claim 1l according to
the main request (Article 54(1) EPC)

The above analysis of the cited prior art shows that
the only disclosure of the clained internediate
position "ii" is in respect of the first enbodinent in
El. In that enbodinent the location of the trailing
edge of the slat relative to the upper surface portion
of the wing is controlled by the slat programm ng track
and arm arrangenent. Qther prior art arrangenents
including that of E1 Figure 9 and E8 are sinpler in as
far as the trailing edge of the slat follows a path
determ ned only by the arcuate novenent of the carrier
track but they do not result in a slat which is novable
into both of the positions "ii" and "iii" of present
claim11. According to present claim1l the paths of
travel of the slat |eading and trailing edges share a
common centre of curvature with the carrier track

t hereby dispensing with the conplexity of the first
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enbodi nent of El1. The description of the patent
specification illustrates with reference to Figures 8
to 10 that this result is achievable by changing the
surface contour of the conceal ed surface portion of the

fixed w ng.

As already di scussed above, in all of the prior art
relied upon by the appellant with the exception of the
first enbodi ment of E1, the slat occupies either only
two positions or three positions in the internedi ate
one of which the trailing edge of the slat is not in
contact with or closely adjacent to the fixed w ng
portion. It follows that a conbination of the teachings
of the second enbodi nent of E1 with the arrangenent
according to either E3 or E8/E9, as argued by the
appel lant, would not result in the subject-matter of
present claiml.

The cl osest prior art is defined not by the second
enbodi mrent of E1 but by the first in which a slat
arrangenment whi ch provides the clainmed positions "i",
"ii" and "iii" is known and the subject-matter of
present claiml differs therefromby the feature to be
found in part (d) of the preanble of the claimthat the
slat is mounted with a substantially fixed angul ar
orientation relative to the track neans in conbi nation
with the features of the characterising portion. In the
other prior art relied upon by the appellant there is
no teaching that the conbination of the aerodynamc
arrangenments "ii" and "iii" could be achieved in any
way ot her than the conpl ex cam arrangenent of the first
enbodi nent of E1.
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7.3 The Board therefore concludes that the subject-matter
of claim1l according to the main request also invol ves
an inventive step (Article 56 EPC). Since clains 2 to
11 contain all features of claim 1l this conclusion
applies equally to those clains.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

A. Vottner S. Crane

1891.D



