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Eur opean patent No. 0 511 000 was granted on 2 January

1997 on the basis of European patent application
No. 92 303 713.09.

The granted patent was opposed by the present
respondents on the grounds that

its subject-matter

| acked novelty and/or inventive step (Article 100(a)

EPC) .

The state of the art
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Wth its decision posted on 30 January 2001 the
Qpposition Division held that the subject-matter of
granted claim 1l | acked novelty with respect to
docunent D1 and revoked the patent.

A notice of appeal against that decision was filed on
22 March 2001 and the fee for appeal paid at the sane
time. The statenent of grounds of appeal was filed on
11 June 2001.

Oral proceedi ngs before the Board were held on
17 Decenber 2002.

The appellants (proprietors of the patent) requested
that the decision under appeal be set aside and the
pat ent be maintained in anended formon the basis of
claim1l according to the main request or auxiliary
requests | to Il all submtted at the oral

proceedi ngs. They al so requested rei nbursenent of the
appeal fee.

Claim 1 according to the main request reads as foll ows:

"A flexible coupler apparatus (10) for connecting

t he adj acent ends of two successive pipes in order
to direct fluid flow fromone of the two pipes to
the other of the two pipes, the flexible coupler
apparatus (10) including an inner sleeve nenber
(17) being a substantially cylindrical hollow tube
and having an end (18) operably affixable to one of
the two pipes, and a free end (30), an outer sleeve
menber (16) being a substantially cylindrical

hol | ow tube and having an end (42) operably

affi xable to the other of the two pipes, and a free
end (29), the inner and the outer sleeve nenbers
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(17, 16) being separated by an annul ar space

(34, 35) (36, 37) to permt angular displacenent

t herebetween, the free end of the outer sleeve
menber (16) being operably arranged to slidingly
receive the free end of the inner sleeve nenber, a
portion of the outer sleeve nenber (16) thereby
concentrically overlapping a portion of the inner
sl eeve nmenber (17), and the outer and inner sl eeve
menbers (16, 17) being further operably arranged
for axial and angul ar novenent relative to each
other to, in turn, accommpdate axial and angul ar
novenent relative to each other and the two pipes
to which the apparatus (10) nmay be connected, and a
vi bration absorbing, spacer nenber (48) positioned
bet ween the inner and outer sleeve nmenbers (17, 16)
wi thin the annul ar space (34, 35) (36, 37), for

mai ntai ning the inner sleeve nenber (17) and the
outer sleeve nenber (16) in space relation to each
ot her al ong the overl apping portions of the outer
and inner sleeve nenbers (16, 17), and for
precluding the transm ssion of vibrations fromthe
i nner and outer sleeve nenbers to each other,
wherein the spacer nenber (48) is a non-sealing
porous nenber and wherein a resilient sealing
menber (19) is affixed to the outer sleeve nenber
(16) and to the inner sleeve nenber (17) for

mai ntai ning the two pipes to which the apparatus
(10) may be connected in a flexibly joined relation
to each other and to accommpdate and enabl e
substantial conpressive and extensive axi al
nmovenent as well as angul ar novenent of the outer
(16) and inner (17) sleeve nenbers relative to each
other in order to preclude further the transm ssion
of vibrations of the outer and the inner sleeve
menbers (16,17) to each other and to preclude the
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escape of fluid fromthe flexible coupler apparatus
(10) and wherein the porous spacer nenber (48) is
not affixed to the exterior of the inner sleeve
menber (17), or the interior of the outer sleeve
menber (16), to enable its sliding along either of
the inner and outer sleeve nenbers (17, 16),

mai ntai ning air gaps (29a 29b; 30a 30b) between the
i nner and the outer sleeve nenbers (17, 16) nore or
| ess constant radial thickness in the absence of
any lateral forces."

Claim 1 according to auxiliary request | includes the
additional feature incorporated at the end of the
claim

"and a flexible closure nmenber (23) for enclosing
and protecting the resilient nmenber (19) and the
free overlapping ends of the outer (16) and inner
(17) sl eeve nenbers.”

Claim 1 according to auxiliary request Il has been
derived fromclaiml according to auxiliary request |
by the addition of the further feature:

"wherein end caps (11, 12) are arranged to snugly
fit over the closure nmenber (23), the resilient
seal ing nmenber (19) and the respective ends of the
sl eeve menbers (16, 17)."

Lastly, claim1l according to auxiliary request I1I
i ncludes the further additional feature in conparison

with claim1 of auxiliary request I1:

"and wherein the flexible nmenber (23) includes a
brai ded netal wire tube (31), having two ends, one

0297.D Y A
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of the ends being operably affixed to the outer

sl eeve nenber (16) and the other of the ends being
operably affixed to the inner sleeve nenber (17),
the braided netal wire tube (31) being configured
to accommobdat e axi al conpression and extension, as
wel | as any tw sting and bendi ng novenents of the
outer and inner sleeve nenbers (16, 17) relative to
each other."

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

In view of the amendnents nmade to claim1 of the main
request there could now be no doubt that its subject-
matter was novel with respect to both docunent D1 and
al so the other cited prior art docunents.

On the question of inventive step docunent D1
represented the closest state of the art, it being the
only docunment of the many cited which suggested the
conbi ned use of a non-sealing spacer nenber and a
resilient sealing nenber, notw thstanding the fact the
docunent was concerned with a joint forned directly
bet ween the ends of two pipes rather than a separate
coupl er apparatus for connecting two pipe ends

toget her. The spacer nenber was however | ocated between
respective recessed portions of specially shaped
over | appi ng pi pe ends, which seriously restricted the
amount of relative axial novenent which the pipe ends
coul d undergo. Furthernore, the special formof the

pi pe ends was not conducive to a snooth flow of fluid
t hrough the pipe and entailed the use of an additional
conduit part within the joint. These problens were

sol ved by arrangi ng the spacer nmenber for sliding
novenent within substantially cylindrical inner and
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outer sleeve nenbers of the coupler apparatus in the
manner clainmed. There was nothing in the state of the
art which could | ead the person skilled in the art to
this solution. The teachings of document D2,
particularly relied upon by the respondents in this
respect, were clearly not conpatible with those of
docunent D1 since docunment D2 specifically proposed the
use of a sealing spacer nenber to avoid the need for a
resilient sealing nunber.

Al though it was known per se in the art to protect the
resilient sealing nenber of a pipe joint or pipe end
coupl er apparatus with a flexible closure nmenber of
brai ded netal wire, such a proposal was clearly

i nconsi stent with what was taught in docunents D1

and D2, and it was only in the particular construction
of the claimed coupler apparatus that a flexible

cl osure nenber of sinple construction could fully
performits intended function. Furthernore, the use of
end caps to attach and protect the end region of the
cl osure nenber and the resilient sealing nenber could
al so not be derived fromthe cited state of the art.
Accordingly, each of the features added to the
respective claim1 of the auxiliary requests | to ||
made a further inventive contribution to the art.

The Opposition Division had erred in not admtting the
auxiliary requests of the appellants into the
proceedi ngs after the finding of lack of novelty with
respect to docunent D1 had been made. This justified
rei nbursenent of the appeal fee.

The respondents requested di sm ssal of the appeal and
argued substantially as foll ows:
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Novelty of the subject-matter of claiml1l of the main
request with respect to docunent D1 coul d be conceded
but nevertheless there was still full anticipation by
docunent D3. In particular, both the inner and outer

sl eeve nmenbers of the coupler apparatus shown in
Figure 9 and 10 of this docunent were substantially
cylindrical and it was apparent that both of the spacer
menbers provi ded woul d be capabl e of sliding along the
sl eeve nmenbers in relative axial novement of these

sl eeve nmenbers in respective different directions.

I f novelty were to be recogni sed then the subject-
matter of the claimin question in any case | acked
inventive step with respect to the teachings of
docunents D1 and D2. As for the clains according to the
auxiliary requests these all concerned features which
were well known in the relevant art and were not of

i nventive significance.

Reasons for the Deci sion

0297.D

The appeal conplies with the formal requirenents of
Articles 106 to 108 and Rules 1(1) and 64 EPC. It is
t heref ore adm ssi bl e.

Mai n request

Backgr ound

The contested patent relates to coupler apparatus for
joining the adjacent ends of successive |engths of

pi pe, nore particularly in a vehicle exhaust system As
explained in the introductory description of the patent
specification it is advantageous that such a coupler
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apparatus be flexible in order to reduce the

transm ssion of forces and vibrations between the pipe
| engths. As stated there an exanple of such a flexible
coupl er apparatus is to be found in docunment D2.

Thi s docunent di scloses a coupling arrangenent in which
t he adj acent pipe ends have overl apping inner and outer
sections (Figure 1) or one pipe has a sl eeve nenber
attached thereto which overlaps the end of the other
pi pe (Figure 2). An annul ar flexible sealing nmenber
made of steel wool, asbestos, ceramic fibre or the

i ke, is disposed between the overlapping parts. A

fl exi bl e mechani cal connection between the two pipe
ends is maintained by a co-axially arranged pair of

coil springs which surround the overl apping parts and
the flexible sealing nmenbers and which are connected to
t he pipe ends by welding or the |ike. Docunment D2
portrays this arrangenent as being superior to the
prior art shown in its Figure 3, which conprises a
flexible nmetal sealing bellows extending between the

pi pe ends, surrounding and protected by a flexible
metal "net". According to docunent D2 the known
arrangenment suffered fromfatigue or inpact fracturing
of the sealing bellows, with consequent |eakage of
exhaust gas.

As set out in the present patent specification the
proposal s of docunment D2 are unsatisfactory for a
nunber of reasons. In particular, the coil springs are
subj ect to corrosion and nechani cal danmage, and since
gaps can open up between the turns of the coils these
do not fully protect the coupling arrangenent. Al so,
the flexible sealing ring deteriorates with tinme and
can no |l onger guarantee a tight seal. Against this
background the aimof the clainmed invention is to
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provi de flexible coupler apparatus which is durable and
not subject to premature breakdown of the seal. In
general ternms this is achieved by arrangi ng a porous,
non-seal i ng, vibration absorbing annul ar spacer nenber
bet ween the overl appi ng portions of inner and outer

sl eeve nenbers fixable to the respective ends of the
pipe lengths to be joined, with a resilient sealing
menber, in particular a netal bellows, affixed to the

i nner and outer sleeve nenbers. This configuration has
on the one hand the advantage that the properties of

t he annul ar spacer nenber can be specifically sel ected
wi th the goal of obtaining optinmm nechani cal

qualities, since there is no need that it al so provides
a seal. On the other hand, the bul k of the external
forces applied to the coupler apparatus are taken up by
t he annul ar spacer nenber and not by the resilient
sealing nenber, so that the risk of this suffering
nmechani cal damage is reduced.

Novel ty

At the oral proceedings before the Board the
respondents conceded the novelty of the subject-matter
of claim1l1l of the main request with respect to
docunent D1, but pursued the objection of |ack of
novelty with respect to docunent D3.

This prior art docunent also relates to flexible
coupl er arrangenents for use in a vehicle exhaust
system In sonme of the enbodi ments disclosed there the
coupling is directly between suitably shaped and
adapted pi pe ends. In other enbodinents, for exanple
Figures 9 and 10, there is an identifiable coupler
apparatus conprising overl apping i nner and outer sleeve
menbers each one connected to a respective pipe end.
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The free end of the outer sleeve nenbers is widened to
forma socket in which the free end portion of the

i nner sleeve nmenber is located with a flexible annul ar
spacer menber positioned therebetween. The gap between
the free end of the outer sleeve nenber and the outer
surfaces of the inner sleeve nenber is substantially

cl osed by an annular plate attached to the outer sleeve
and this, together wth an outer corrugation on the

i nner sleeve nenber and a shoul der of the socket
portion of the outer sleeve nenber, effectively forns
two conpartments within which the flexible spacer
menber is confined. A flexible netal bellows is
attached at one end to the annular closure plate and at
the other to the end of the pipes (Figure 9) or to the
end of the inner sleeve nenbers attached to the end of
the pipe length (Figure 10). The fl exi bl e annul ar
spacer nmenber nmay be formed from conpressed ceramc or
nmetal fibres in for exanple knitted or woven form

The respondents argued that since the preferred form of
annul ar spacer nenber described in the present patent
specification was al so fornmed of conpressed netal nesh
t hen the annul ar spacer nenber of docunent D3 woul d
inevitably exhibit the required properties of being
porous and non-seal i ng. However, document D3 itself
makes cl ear that one of the functions of the annul ar
spacer nenber described there is to seal the space
between the inner and outer sleeve nenbers (see for
exanple colum 2, lines 41 to 52), the function of the
flexible nmetal bellows on the other hand is to protect
t he annul ar spacer nenber from external environnental

i nfluences. The Board sees no contradiction in a
conpressed fibrous material being used to form an
effective seal for exhaust gases, a corresponding
teaching is to be found in docunent D2, discussed
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above. It is therefore apparent that the conbination of
a non-seal i ng porous annul ar spacer nenber and a
resilient sealing nenber for the exhaust gases, as
defined in claim1, is not taught by docunent D3.

Furthernore, claim1l requires that the inner and outer
sl eeve nmenbers be "substantially cylindrical"™ hollow
tubes and that the annul ar spacer nenber be capabl e of
"sliding along either of the inner and outer sleeve
menbers". The respondents have taken issue with the
nmeani ng of the term "substantially cylindrical"” and
argue that it is so broad as to enconpass the form of
t he sl eeve menbers disclosed in Figures 9 and 10 of
docunent D3. However, within the context of the patent
specification as a whole it is apparent that the
cylindrical nature of the inner and outer sleeve
menbers is functionally related to the ability of the
annul ar spacer nenber to slide between them when the
ends of the pipes nove axially with respect to each
other. To enable this at |east those overl apping
regions of the inner and outer sleeve nenber within
whi ch the annul ar spacer nenber is capable of sliding
are plain cylinders. In docunment D3 on the other hand
there is no suggestion of a sliding novenment of the
annul ar spacer nenber on relative axial novenent of the
pi pe ends. Instead, the sleeve nmenbers are formed with
radi al shoul ders or projections which confine the
annul ar spacer nenber axially so that in both
directions of relative axial novenent of the pipe ends
one part of the annul ar spacer nmenber is conpressed.

It is thus apparent that a flexible coupler apparatus

having all the features of claim1l is not disclosed in
docunent D3 and is thus novel (Article 54 EPC)

0297.D Y A
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| nventive step

The cl osest state of the art for the evaluation of
inventive step is that disclosed in docunent DL.

At issue before the Opposition Division, which held
that the subject-matter of granted claim 1l | acked
novelty with respect to docunent D1, was the question
of whether the arrangenents disclosed there could
fairly be considered as "fl exi ble coupl er apparatus”
affi xable to the adjacent ends of two pipes to be
connected. There was no dispute that the use of a non-
seal i ng porous annul ar spacer nenber and a surrounding
resilient sealing nenber for the exhaust gases could be
derived fromthe docunent. The appel |l ants argued
however that there were no inner and outer sleeve
menbers as such and that it was the adjacent ends of

t he pi pes thensel ves which had to be especially adapted
to receive the annul ar spacer nenber and resilient
seal i ng nmenber. The Qpposition Division reasoned on the
contrary that the free ends of the pipes were in turn
suitable for affixing to other pipes, so that the

| engt hs of pipe involved effectively constituted inner
and outer sleeve nenbers as required by the claim

The argunents of the appellants are the nore convincing
in this respect. Wiat the rel evant enbodi nents of
docunent D1 di sclose are arrangenents for flexibly
coupling the adjacent ends of successive pipes and not
"flexible coupler apparatus”™ within the neani ng of
claim1l either as granted or presently under

consi deration. However, for the evaluation of inventive
step, there is little distinction. It is comonplace in
the art of pipe couplings to apply the sane principles
both to connections made between suitable nodified pipe
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ends and to connections involving the use of a separate
coupling el enent disposed between and joined to the

pi pe ends. A typical exanple can be seen in

docunent D3, discussed above, which discloses

enbodi ments of both types all having the sane basic
construction. For the person skilled in the art it is
thus i medi ately apparent that the arrangenents

di scl osed in docunment D1 can be nodified w thout any
technical difficulty to constitute flexible coupler
apparatus conprising inner and outer sleeves affixable
to the adjacent ends of two pipes to be connected.

The di fferences between such a flexible coupler
apparatus and that defined in claim21l under
consideration are to be found in the formof the inner
and outer sleeve nenbers and the arrangenent of the
annul ar spacer nenber therebetween. As disclosed in
docunent D1 the overl appi ng ends of the pipes are
formed wth facing annular channels so as to | ocate the
annul ar spacer nenber positively. In the view of the
appel lants this arrangenent is unsatisfactory in
particul ar because it reduces the ability of the
coupling to allow the pipe ends to nove axially with
respect to each other. Furthernore, the significant
deformations of the pipe ends are said to disturb the
fl ow of exhaust gas, requiring the use of an additional
inner tubular elenment. In the light of the state of the
art according to docunment D1 the technical problem
addressed by the clained invention is thus to be seen
in the provision of a flexible coupler apparatus of

si npl e construction whi ch accommpdat es substanti al

rel ati ve axial novenent of the pipe ends in both
directions. To achieve this the inner and outer sleeve
menbers take the formof substantially cylindrica

hol | ow tubes and the annul ar spacer nenber is not
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affixed to the sl eeve nenbers thus enabling it to slide
along them The person skilled in the art confronted
with the technical problemdiscussed above will be
famliar with the teachings of docunent D2. The
arrangenent of the annul ar spacer nenber with respect
to the pipe ends disclosed there corresponds
essentially to what is set out in claim1 under

consi deration. Although not specifically stated in the
docunent it is apparent from general considerations
that the annul ar spacer nmenber is not affixed to the
ext ensi ve overl apping cylindrical portions of the pipe
ends between which it is disposed and wll slide along
t hem when the pipes nove axially with respect to each
ot her. The adoption of these sinple geonetric
principles in a flexible coupler apparatus deriving
fromthe teachings of document Dl to solve the
techni cal probleminvolved nmust therefore be seen as
bei ng obvious for the person skilled in the art and
will lead directly to apparatus having all the features
of claim 1 under consideration.

The subject-matter of claim1 according to the main
request therefore | acks inventive step (Article 56
EPC) .

Auxi liary requests

Claim1 according to the first auxiliary request
contains the additional feature that a flexible closure
menber encl oses and protects the resilient sealing
menber and the free overl appi ng ends of the outer and

i nner sleeve nenbers. In the enbodi nents described in

t he patent specification the flexible closure nmenber is
conprised of nmetal wire braid di sposed around the netal
bel l ows constituting the resilient sealing nmenber.
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Since flexible netal bellows are of necessity forned of
relatively thin material they are easily susceptible to
physi cal damage and it is conventional in the art to
provi de an encl osing protective nenber, for exanple of
brai ded netal wire. Al of the docunents D2 (prior art
shown in Figure 3) and D4 to D11 show such a

conmbi nation. The additional feature of the first

auxi liary request cannot therefore nmake an inventive
contribution to the subject-matter clained.

As for the second auxiliary request this concerns the
provi sion of end caps arranged to fit snugly over the
cl osure nmenber, the resilient sealing nenber and the
respective ends of the sleeve nenbers. It is apparent
that in an arrangement where a flexible netal bellows
is surrounded by a flexible protective nenber suitable
means for protecting the ends of these elenents from
damage will al so be of advantage. Such neans may take
the formof end caps as shown for exanple in
docunents D9 to D11. Thus, the incorporation of end
caps as required by the second auxiliary request can
al so not be seen as involving an inventive step.

Lastly, claim1l according to the third auxiliary
request sets out that the flexible closure nmenber is a
brai ded netal wire tube and has its ends attached one
to the inner sleeve nenber and the other to the outer

sl eeve nmenber. As already indicated above, the

provi sion of a tubular braided netal wire protective
menber for a flexible netal bellows is wholly
conventional in the art and in the situation at hand,
where the bellows is attached to inner and outer sl eeve
menbers of a coupling it is obvious that the braided
netal wire tube should also be affixed, either directly
or indirectly, to those sleeve nenbers. The subject-
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matter of the third auxiliary request correspondi ngly
al so |l acks an inventive step.

4. Appeal fee

According to Rule 67 EPC the rei mbursenent of an appeal
fee is contingent in the first place upon the Board
deem ng the appeal allowable. Since this is not the
case no further exam nation of the appellant's request
in this respect is necessary.

Or der

For these reasons it is decided that:

1. The appeal is dism ssed.

2. The request for reinbursement of the appeal fee is
refused.

The Registrar: The Chai r man:

S. Fabi ani F. Prols

0297.D



