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Summary of Facts and Submn ssions
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Eur opean patent application No. 93 924 936. 3 was
refused by a decision of the Exam ning D vision posted
on 4 February 1999.

The reason given for the decision was that the subject-
matter of claiml then on file | acked inventive step
wWth regard to the state of the art represented by

(D1) DE-U-9 001 467

(D3) US-A-5 038 833,

An appeal against this decision was filed on 27 March
1999 and the fee for appeal paid at the sane tine. The
statenent of grounds of appeal was received on 19 My
1999.

In a communi cati on pursuant to Article 11(2) RPBA
posted on 18 COct ober 2000 the Board inter alia referred
to EP-A-0 436 923 (D4) as constituting further rel evant
state of the art.

In response to this comruni cation the appellants
(applicants) submtted on 9 January 2001 sets of clains
according to a main and first and second auxiliary
requests.

Caim1 of the main request reads as follows:

"Amulti-layer tube (10) suitable for use on notor
vehicles conprising a cylindrical wall,

(1) wth athick flexible outer |ayer (12),
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(2)

(3)

(4)

(5)

(6)

(7)
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an internediate | ayer (16) and

an interior |ayer (14),

the interior and outer layers (14, 12) are
conposed of an extrudable nelt processible

pol yam de, being capable of being integrally

| am nat ed, and having an ability to w thstand

i npacts of at least 2,71 J at tenperatures bel ow
-20°C

the interior layer (14) is having a thickness |ess
than the thickness of the outer |ayer (12),

the internediate | ayer (16) is conposed of a non-
pol yam de t hernopl astic material and

the cylindrical wall itself conprising a first
region (26) having an essentially uniformcross-
sectional dianeter in which the cylindrical wal
has a flat |ongitudinal cross-section, the
cylindrical wall oriented essentially parallel to
the coaxi al |ongitudinal axis (20),

characterised in that

(8)

(9)

the cylindrical wall conprises a second region
(28) in which the cylindrical wall has at | east
one convolution (30, 30') having a cross-sectiona
di anmeter which varies positionally depending on

| ongi tudi nal location in the second region (28),

the convolution (30, 30') having a cross-sectiona
di aneter greater than the essentially uniform
cross-sectional dianeter of the first region (26),
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(10) the polyam de of the outer |ayer has an el ongation
val ue of at |east 150%

(11) the polyam de of the interior |ayer has an
el ongati on val ue greater than about 150% and

(12) the material of the internediate |ayer (16) is
nore elastic than the nmaterial of the interior
| ayer (14)."

Caim1l according to the first auxiliary request
i ncludes the further feature:

"(13) the internediate layer (16) is of sufficient
t hi ckness to permt an essentially honbgeneous
bond between the inner and outer |ayers (14,
12)."

In addition thereto claim1l of the second auxiliary
request includes the followng feature inserted between
features (9) and (10):

"(9.1) the second region has a sufficient nunber of
convolutions (30, 30') to accommodat e bendi ng of
the tube at angles up to over 90° from
vertical."

On 13 February 2001 the appellants filed a new
dependent claimto be added to the existing dependent
clains of the main and first and second auxiliary
requests. This claim (anmended to correct a clerica
error) reads as follows:

"Tubing of claiml1 wherein the material enployed in the
interior |ayer has a degree of expansion greater than
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that of the outer |ayer."

VII. Oral proceedings before the Board were held on
15 February 2001.

At the oral proceedings the appellants requested that

t he deci si on under appeal be set aside and a patent
granted on the basis of the clains according to the
main and first and second auxiliary requests submtted
on 9 January 2001 or in the alternative on the basis of
the respective claim1l of these requests conbined with
the feature of the new dependent claimsubmtted on

13 February 2001 (third, fourth and fifth auxiliary
requests).

VIIl. In support of their requests the appellants argued
substantially as foll ows:

The multi-layer tube described in docunent D3 was
insufficiently flexible for many applications. |In order
to overcone this problemthe invention proposed two
nmeasures. The first was to provide at |east one
convolution in the tube wall as defined in features (8)
and (9) of claim1 of the main request and the second
was to enploy nmaterials for the three | ayers of the
tube having the special characteristics defined in
features (10), (11) and (12) of the claim These
characteristics enabl ed the nunber of convol utions
required to be kept to a m ninumthus reducing the
amount of increased flow resistance to be found wth

t he extensive convol utions shown in docunents D1 and
D4. The inportance of feature (12) was that it ensured
bondi ng between the | ayers even when the pol yanm de
material of the interior and outer |ayers was stretched
beyond its elastic limt.

0613.D Y A
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Feature (13) added to claim1l of the first auxiliary
request was intended to indicate that the thickness of
the internediate | ayer was kept to a mninmum This was
I mportant since the material involved was relatively
expensi ve.

According to feature (9.1) added to claim1 of the
second auxiliary request it was indicated that the
nunber of convolutions was held to the mnimum required
to achieve a flexibility of the tube adequate for
practical purposes, thus providing a clearer

di stinction over the prior art shown in docunments D1
and D4.

In each of the third, fourth and fifth auxiliary
requests claim1 had been further restricted by the
requirenent that the material of the interior |ayer had
a degree of expansion greater than that of the outer

| ayer. This reflected the different functions of the
two | ayers, whereby the relatively thick outer |ayer
was responsi ble for the nechanical strength of the tube
and the innernost |ayer for resisting ingress and
perneation of fuel into the tube wall.

Reasons for the Decision
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The appeal conplies with the formal requirenents of
Article 106 to 108 and Rules 1(1) and 64 EPC. It is
t herefore adm ssi bl e.

Mai n request

The preanble of claim1 is based on docunent D3. This
di scl oses a coextruded, cylindrical walled, nulti-I|ayer
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tube, in particular a fuel line for a notor vehicle,
wherein the wall of the tube consists of an outer and
interior |ayer of polyamde (Nylon 11 or 12) bonded
toget her by an al cohol barrier layer of a copolyner of
et hyl ene and vinyl al cohol. The thickness of the outer

| ayer constitutes about 80% of the total wall thickness
and that of the internediate and interior |ayers each
about 10% The fuel line may be rigid or by the
addition to plasticizers to the polyam de nay be nade
flexible |like a hose.

There is no indication in docunent D3 of the inpact
strength of the plasticized pol yam de. However, the
appel l ants have voluntarily conceded that the materials
of the outer and interior |ayers suggested in the
docunment woul d exhibit the cold inpact resistance as
set out in feature (4) of the preanble of the claim In
vi ew of that concession, the Board sees no reason to
dwell on the issue. Suffice it to say that, given the
envi ronnment in which notor vehicle fuel |ines operate,
the choice of a polyam de having cold inpact resistance
conparable to that specified in the claimwould, at the
| east, be an obvi ous neasure.

According to features (8) and (9) of the characterising
part of claim1l the wall of the tube is provided with
at | east one "convol ution" of increased dianeter. The
provi sion of convol utions or corrugations as they are
nore frequently ternmed is a very well known neasure for
increasing the flexibility of a tube. Both of the
docunents D1 and D4 relate specifically to coextruded
multi-layer tubes for use in the autonobile industry
whi ch have increased flexibility by virtue of the

provi sion of convolutions. In the face of this state of
the art the appellants no | onger sought at the ora
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proceedi ngs to argue that the provision of at |east one
convolution in the wall of the tube according to
docunent D1 could be seen as sonething which is itself

i nvol ved an inventive step. Instead, they argued in
essence that their invention lay in the use of

pol yam de material (s) for the outer and interior |ayer
of increased inherent flexibility, thus enabling the
nunber of convolutions required to be reduced bel ow
that taught by docunents D1 and D4.

The Board cannot find this argunent convincing. The

val ues for maxi num el ongation given in features (10)
and (11) of the characterising clause of the claim
i.e. "at least 150% and "greater than about 150% are
in fact wholly conventional, indeed at the | ower end of
the range, for pol yam des of the type envisaged. This
can be confirmed by reference to any standard textbook.
For exanpl e, on page 464, volune 10 of the

"Encycl opaedi a of Pol yner Science and Technol ogy”, 1969
Edition, to which the attention of the appellants was
drawn at the oral proceedings, the ultimte el ongation
of plasticized Nylon 11 is given as 300% For the
person skilled in the art who had taken the obvious
step of providing the wall of the tube known from
docunment D3 with convolutions in order to inprove its
flexibility it would run counter to conmobn sense to
choose a polyam de nmaterial for the outer and interior
| ayers of the tube which had an el ongation val ue | ower
t hen those of other polyamdes readily commercially
avai l able to him

Feature (12) of the characterising clause of claim1l
has been taken from page 14, lines 19 to 21 of the
original application where it is suggested as being the
choice that is generally preferred w thout, however,
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any indication either here or elsewhere in the
application of what advantages m ght be associated with
it. At the oral proceedings the appellants argued that
by being "nore elastic", which neant in their view
having a higher elastic [imt, the internedi ate bondi ng
| ayer would stay in its elastic range even though the
interior and exterior |layers were plastically deforned.
On renoval of the deform ng stress the internedi ate

| ayer woul d thus be fully capable of maintaining its
bondi ng function. Even taking the argunents of the
appel lants as to the neaning of the feature and its

i mputed technical effect at face value, the Board has
to note the followi ng: the internedi ate | ayer of
preference according to docunent D3 is a copol yner of
65 to 95 wei ght% vi nyl al cohol and 35 to 5 wei ght%

et hyl ene; according to the present application, page
15, lines 16 to 27, one preferred material is a

copol ynmer of 65 to 73 wei ght% vinyl al cohol and 35 to
27 wei ght % et hyl ene. Consequently it is apparent that
the closest state of the art according to docunent D3
enbraces an internmedi ate | ayer of the same conposition
and accordingly with the sane physical characteristics
as that envisaged by the presently clained invention.
Thus feature (12) cannot add anything of inventive
significance to the subject-matter of the claim

Havi ng regard to the above the Board has therefore cone
to the conclusion that the subject-matter of claim1lis
derivable in an obvi ous manner fromthe state of the
art and accordingly lacks the required inventive step
(Articles 52(1) and 56 EPC).

3. Auxiliary requests

Feature (13) of the first auxiliary request says no

0613.D Y A
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nore in effect than that the internediate | ayer has a
t hi ckness to perform an adequate bondi ng function. For
the person skilled in the art this is a self-evident
consi deration of no inventive significance.

In the second auxiliary request it has been specified
in feature (9.1) that the nunber of convolutions is
sufficient "to acconmodate bendi ng of the tube at
angles up to over 90° fromvertical™. In other words
the tube shoul d be capabl e of being bent to take at

| east a right-angled bend. The degree to which in
practice the tube will need to be bent will vary from
application to application. It is a trivia
consideration for the person skilled in the art that
the degree of bending permtted will be dependent on
t he nunber of convol utions. Nothing of inventive
significance can be seen in setting a lower [imt of
90° for the permtted degree of bendi ng and choosi ng an
appropriate nunber of convolutions, see in particular
docunent D4, where a bend of substantially 90° is
illustrated in the Figure 1.

There remains to be considered the requirenent that the
"material enployed in the interior |ayer has a degree
of expansion greater than that of the outer |ayer”

whi ch has been added to claim1l of each of the main and
first and second auxiliary requests to formclaim1 of
the third, fourth and fifth auxiliary requests
respectively. This feature has been taken from page 17,
lines 4 to 6, of the original application where,
simlarly to feature (12) discussed above, it is

i ndicated as being preferred but with no discussion of
any advant age associated therewith. To sone extent the
feature appears at odds with the statenent on page 11,
lines 35 to 37 of the application that preferably the
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material of the interior layer is simlar or identical
to that of the outer layer. Be that as it may, the
appel l ants argued that by virtue of this feature, which
t hey understood as neaning that the ultimte el ongation
value of the material of the inner |ayer was greater
than that of the nmaterial of the outer |layer, the two

| ayers coul d be better adapted to their specific roles.
The Board can in principle accept that evaluation. The
consi derations invol ved, however, do not go beyond

t hose which woul d be routine for the person skilled in
the art. Thus the addition of this feature cannot | ead
to a different conclusion with regard to invention step
to that already reached with respect to the main and
first and second auxiliary requests.

In summary, claim1 of none of the auxiliary requests
relates to patentabl e subject-matter.

O der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

S. Fabi ani F. Gunbel
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