BESCHWERDEKAMVERN
DES EUROPAI SCHEN
PATENTAMTS

BOARDS OF APPEAL OF
THE EUROPEAN PATENT
OFFI CE

I nternal distribution code:
(A) [ ] Publication in QJ

(B) [ ] To Chairnmen and Menbers
(O [X] To Chairnen

(D) [ '] No distribution

DECI SI ON
of 22 April 2003
Case Nunber: T 1145/00 -
Application Nunber: 93306902. 3
Publ i cati on Nunber: 0588528
| PC: B21D 26/ 02

Language of the proceedi ngs: EN

Title of invention:

CHAMBRES DE RECOURS
DE L' OFFI CE EUROPEEN
DES BREVETS

3.2.1

Apparatus and nethod for form ng and hydropiercing a tubul ar

frame nenber

Pat ent ee:
Aquaform | nc

after amendnent)”

Opponent :

(i) Sienpel kanp Pressen Systenme GrbH & Co.
(ii) Benteler AG

Headwor d:

Rel evant | egal provisions:

EPC Art. 56, 84, 123(2)(3)

Keywor d:

"Clains - clarity (yes - after anmendnent)"”
"Amendnments - added subject-matter (no -
"Amendnments - opposition proceedi ngs”

"I nventive step (yes)"

Deci si ons cited:

Cat chwor d:

EPA Form 3030 10.93



EPA Form 3030 10.93



9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

Beschwerdekammern Boards of Appeal Chambres de recours

Case Nunber: T 1145/00 -

of the Techni cal

Appel | ant :

(Opponent 11)

Repr esent ati ve:

Respondent :
(Proprietor of the patent)

Repr esent ati ve:

Party as of
(Opponent 1)

right:

Repr esent ati ve:

Deci si on under appeal:

Conposition of the Board:

3.2.1

DECI SI ON
Board of Appeal
of 22 April 2003

3.2.1

Bent el er AG
Resi denzstrasse 1

D- 33104 Pader born (DE)

Bocker mann, Rol f,
Bocker mann & Ksol |
Pat ent anwal t e

Bergstrasse 159
D- 44791 Bochum

Di pl.-1ng.

(DE)

Aquaf orm I nc
1280 Doris Rd
Auburn Hills

M chi gan 48326 (USs)

Bar nf at her, Karl Dr.
Wthers & Rogers

Gol di ngs House

2 Hays Lane

London SE1 2HW

Jon,

(CB)

Si enpel kanp Pressen Systene GrbH & Co.
Mevi ssenstrasse 65

D- 47803 Krefeld (DE)

Honke, Manfred, Dr.-1ng.

Pat ent anwél t e

Andr ej ewski, Honke & Sozien
Theaterplatz 3

D- 45127 Essen (DE)

Interlocutory decision of the Qpposition Division
of the European Patent O fice posted 9 Cctober
2000 concerni ng mai nt enance of European patent
No. 0 588 528 in amended form



Chai r man: S. Crane
Menmber s: J. Gsborne
M K S. AUz Castro



S - T 1145/ 00

Summary of Facts and Subm ssi ons

1112.D

The appeal of opponent Il is directed against the

deci sion of the Qpposition Division in which it was
found that, account being taken of the amendnents nmade
by the patent proprietor during the opposition
proceedi ngs according to its main request, the European
patent No. 0 588 528 and the invention to which it

rel ates neet the requirenments of the EPC.

The patent had been opposed on the grounds that the
subject-matter of the clainms as granted | acked novelty
and inventive step. After anendnent of the clains
addi ti onal objections were raised in respect of clarity
and addition of subject-matter.

The appellant argued in its grounds of appeal that the
subj ect-matter of the independent clains |acked an
inventive step and requested that the contested

deci sion be set aside and that the patent be revoked.
It referred to the follow ng evidence which had been
cited during the opposition procedure:

Dl1: US-A-4 567 743

D6: QOgura et al. "Uber die Anwendung eines

hydr aul i schen Ausbauchverfahrens”, Industrie-
Anzei ger, 10 May 1966, 107-110 and 17 June 1966,
137-140

D10: DE-U-75 14 200

The Board sumoned the parties to oral proceedi ngs and
in a conmunication pursuant to Article 11(2) RPBA
indicated its opinion that the clains as accepted by
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the Opposition Division failed to satisfy the
requirenment of clarity (Article 84 EPC) and contravened
the provisions of Articles 123(2) and (3) EPC. Both the
party as of right (opponent 1) and the appell ant

i ndi cated that they would not participate in the oral

pr oceedi ngs.

The respondent (patent proprietor) filed with a letter
dated 21 February 2003 main and first auxiliary
requests that the patent be maintained on the basis of
respective clains 1 to 15 filed therewith. Wth a
comuni cation dated 21 February 2003 the Board
cancel | ed the oral proceedings.

The i ndependent clains according to the respondent's
mai n request read as foll ows, wherein wording
additional to and renoved fromthat as granted is
indicated in italics and in [-] respectively:

Claim1 (including correction of an obvious error in
the word "pressurizing"):

"A nmethod for formng a frame nenber having a conpl ex
shape including at |east one bend in said frame nenber
and having a cross-sectional view configuration which
is varied along the surface of the frame nmenber forned
froma tubular blank (12) conprising the steps of:

pl acing a tubular blank in an open die (38,40), filling
the interior of the blank with an inconpressible fluid,
pressurizing the fluid in the interior of the bl ank,
closing the die and increasing the pressure of the
fluid within the blank, creating an expanded tube by
increasing the pressure of the fluid beyond the yield
[imt of the tube to expand the tube and creating the
frame nenber by altering [the el evational view
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configuration and] the cross-sectional view
configuration of the expanded tube, characterized by:
closing the die prior to increasing the pressure
sufficiently to expand the tubular blank to formthe
expanded t ube;

appl ying a conpressive force to the opposed ends of the
t ubul ar bl ank during the step of increasing the fluid
pressure within the blank to expand the tubul ar bl ank
to conformit to the shape of the die, then

bendi ng the expanded tube in a second die with the
fluid filling the interior of the expanded tube, said
fluid acting like a flexible mandrel to ensure
substantial ly uniform non-buckling bending, wherein the
resulting frame nenber has a conpl ex shape including at
| east one bend and a cross-sectional view configuration

which is varied along the surface of the frane nenber."

d ai m 14:

"An apparatus for form ng a frame nenber having a
conpl ex shape froma tubular blank (12) including a
first die (38, 40) for receiving the tubul ar bl ank,
means (80, 86, 88) for applying sufficient pressure by
an inconpressible fluid to the interior of the tubular
bl ank placed in the first die to conformthe blank to
t he shape of the first die, and neans for creating the
frame nenber by altering the el evational view
configuration and the cross-sectional view
configuration of the expanded tube, characterized by:
first neans (55, 42) for conpressing the opposing ends
of the tubular blank while the interior is pressurized
to conformto the shape of the first die,

second neans conprising a second die for bending the
expanded tube while the expanded tube is filled with a
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fluid, the fluid acting like a mandrel; and
means for maintaining a substantially constant pressure
i nside the frame nmenber during bending of the nenber.”

The clains according to the main request additionally
contain dependent clainms 2 to 13 and 15 which define
features additional to the subject-matter of clainms 1
and 14 respectively.

The appellant's argunents in respect of the main
request can be summari sed as foll ows:

D1 discloses a nethod of formng a frame nmenber of the
type defined in present claiml. According to D1,
particularly colum 6, line 65 to colum 7, line 2, the
blank is first expanded and then subjected to bendi ng.
Contrary to the finding of the Qpposition Division, the
sequence of perform ng the individual expansion and
bendi ng steps therefore is already known and the

subj ect-matter of present claim1l essentially differs
fromthe prior art nethod nerely in the details of

t hese steps. These details are known from D6 and D10
respectively and the skilled person would arrive at the
subj ect-matter of present claiml wthout exercising
inventive skill by applying the teaching of D6 and D10
to the form ng nethod according to DL.

The apparatus as defined in claim 14 conprises two
itens of equipnent for deform ng a tubular blank which
are nerely juxtaposed and are known individually from
D6 and D10. It would be obvious for the skilled person
to conmbi ne the teachings of these prior art docunents
and therefore arrive at the subject-matter of claim 14.

The respondent essentially rebutted the argunents of
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t he appellant by denying that D1 discl oses the sequence
of bendi ng subsequent to expansion. It argued noreover
that the application of conpressive force to the
opposed ends of the tubular blank during the expansion
step was not disclosed by DL. The novel features of
claiml in conparison with D1 sol ve the probl em of
achieving a greater degree of expansion in the frane
menber w t hout causing rupture or excessive weakeni ng
of the material, which is not addressed in the prior
art. A conbination of DI, D6 and D10 woul d neither be
obvious for the skilled person nor lead to the subject-
matter of present claiml.

Reasons for the Deci sion

Mai n request

Amrendnent s

1112.D

Newl y introduced features in claiml1l were disclosed in
the original application as foll ows:

"at |l east one bend in said frame nenber" - claim3 in
conbi nation with page 40, lines 9 to 11

"having a cross-sectional view configuration which is
vari ed along the surface of the frane nenber" - page 5,
lines 5 to 7;

"creating an expanded tube by increasing the pressure
of the fluid beyond the yield Iimt of the tube to

expand the tube" - page 24, lines 9 to 20;

"then bendi ng the expanded tube in a second die" -
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page 27, lines 14 to 16;

"With the fluid filling the interior of the expanded
tube" - page 37, lines 17 to 21;

"said fluid acting like a flexible mandrel to ensure
substantial ly uniform non-buckling bendi ng" - page 38,
lines 6 to 9.

2. The wording deleted fromclaim1l1, relating to altering
the el evational view configuration, has been repl aced
by the nore detailed definition of the introduction of
a bend.

3. The amendnent in claim 14 relating to nmeans for
mai ntai ning a substantially constant pressure inside
the frame nenber during bending of the nenber is
di sclosed in the original application at page 38,
line 21 to page 39, line 2.

4. From t he above the Board concl udes that the
requi renents of Articles 123(2) and (3) EPC are
satisfied in respect of the amendnents to the
i ndependent clains. The dependent clains differ from
those as granted essentially only in order to ensure
consi stency with the anendnents to the independent
clainms. The Board is also satisfied that none of the
anmendnents renders the subject-matter of the clains
uncl ear.

| nventive step

Caimil

5. It is undisputed that the closest prior art is that

1112.D Y A
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di scl osed by D1. This prior art relates to the
formati on of a box-section frame nmenber froma tubul ar
bl ank, the frame nmenber conprising a |linear centre
section and end sections fornmed at an angle to the
centre section, sone portions having two opposed,

pl anar side faces. The tubular blank is a straight
circular tube which in the first operation is bent to
formthe approximate configuration of the franme nenber
i.e. a centre section and the respective end sections.
Thi s bendi ng may be perfornmed using conventi onal
bendi ng procedures with or without the use of a
mandrel. In the next step the sections of the tube wall
which will formthe planar side faces are deforned
inwardly to create a concavely curved cross-section.
The thus nodified blank is then inserted into a two-

pi ece sectional die and fluid pressure is applied to
the interior of the blank to expand it
circunferentially to conformit to the walls of the
die. The circunferential expansion is preferably no
nore than 5% in order avoid excessive weakening of the
material but may be up to 20%if the material is heat
treated. Whilst according to DL it is preferred to
perform the above-descri bed sequence of bending the

bl ank before inwardly deformng the walls, it is also
di scl osed that the bending operation may follow the

i nwar d- def ormati on step (columm 6, line 65 to colum 7,
line 2). Contrary to the assertion of the appellant,
however, there is no suggestion to bend the blank after
t he expansion step, i.e. after outwardly deform ng the
wal | s of the tubul ar bl ank.

It follows fromthe above that D1 di scl oses a nethod
for formng a frane nenber having a conpl ex shape
including at | east one bend and a cross-sectional view
configuration which is varied along the surface of the
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frame nenber, the nethod having the steps included in
the preanble of present claim1l together with that of
closing the die prior to increasing the pressure
sufficiently to expand the tubular blank to formthe
expanded tube. The subject-matter of present claiml
therefore differs fromthat of Dl by:

(a) applying a conpressive force to the opposed ends
of the tubular blank during the step of increasing
the fluid pressure within the blank to expand the
tubul ar blank to conformit to the shape of the
di e,

(b) then

(c) bending the expanded tube in a second die with the
fluid filling the interior of the expanded tube,
the fluid acting like a flexible mandrel to ensure
substantial ly uniform non-buckling bendi ng.

The application of conpressive force to the ends of the
strai ght blank during expansion encourages material to
flowinto the areas in which the expansion takes pl ace
and so helps to maintain wall thickness in those areas
(specification colum 11, lines 40 to 50). As a result,
a greater degree of expansion is possible wthout
causi ng rupture or excessive weakening of the material;
t he degree of expansion may typically be 50%
(specification colum 12, lines 28 to 47). The sequence
of expansi on and bendi ng steps according to present
claiml permts the axial conpressive forces to be
applied to a straight blank. As a result of this
functional relationship between the features which are
novel in conparison with DL they are to be considered

i n conbi nati on when assessing inventive step. They
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sol ve the probl em of achieving a high degree of
expansi on of a tubular blank by the application of
internal pressure wthout causing rupture or excessive
weakeni ng of the material, when producing a frane
menber having at | east one bend.

D6 sunmari ses devel opnents in the production of
conponents from strai ght tubular blanks by the
application of hydraulic pressure to the interior of
the blank held in a die. Two groups of product are
identified, one being produced nerely by the
application of internal pressure and the other with the
addi ti onal application of conpressive axial force. One
exanpl e of a product which nay be manufactured by the
latter nethod is a notor vehicle rear axle housing.
However, this concerns nerely the housing, particularly
for the differential, of a driving axle and no bendi ng
operation takes place (see "Bild 17"). Qher products
mentioned are T-fittings, pipe fittings and cycle frane
| ugs. Indeed, D6 contains no nmention of a product in
whi ch a bendi ng operation takes place and discl oses the
feature (a) only in respect of nenbers having a
relatively sinple shape.

D10 concerns a nethod for form ng a vehicle suspension
conmponent froma hollow profile. In the nmethod novabl e
seal i ng heads are connected to each end of the tubul ar
bl ank which is then filled with a pressurised nedi um
inserted into a die and forned by closure of the die.
The die acts to both bend and change the cross-section
of the blank (see Figure 2) but there is no disclosure
of any expansi on step whether before, during or after
this form ng step.

No cited docunent addresses the problem of achieving a



- 10 - T 1145/ 00

hi gh degree of expansion of a tubular blank by the
application of internal pressure when producing a
conponent havi ng a conpl ex shape including at |east one
bend. Moreover, a notional conbination of the cited
docunents would not arrive at the subject-matter of
present claim 1l because the sequence of performng the
bendi ng operation after that of expansion is neither

di scl osed nor rendered obvious by themin conbination.
The Board concludes that the subject-matter of claim1l
i nvol ves an inventive step. The sane concl usion applies
to the subject-matter of clainms 2 to 13.

Clamil4

Or der

1112.D

Claim 14 relates to an apparatus for formng a frane
menber having a conpl ex shape froma tubular blank. It
conprises a first neans for conpressing the opposing
ends of a tubular blank positioned in a first die
whilst the interior of the blank is pressurised to
expand it to the shape of the die. The second neans
conprise a second die for bending the expanded tube
whilst it is filled with fluid at a substantially
constant pressure acting as a mandrel. The apparatus of
claim14 therefore corresponds to the nmethod of claiml
in as far as it is adapted to performthe bending
operation after the expansion step. The subject-matter
of claim 14 therefore involves an inventive step for

t he sane reasons as for claim 1. This concl usion
applies equally to claim15.

In the light of the foregoing it is not necessary to
consi der the respondent's auxiliary request.
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For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The matter is remtted to the first instance with the
order to maintain the patent on the basis of the
fol |l ow ng docunents:

Clains 1 to 15 (main request) filed with the letter of
21 February 2003, received by facsimle on the sane

day;

Description and figures as granted.

The Regi strar: The Chai r man:

S. Fabi ani S. Crane

1112.D



