BESCHWERDEKAMVERN
DES EUROPAI SCHEN

BOARDS OF APPEAL OF CHAMBRES DE RECOURS
THE EUROPEAN PATENT

DE L' OFFI CE EUROPEEN

PATENTAMTS OFFI CE DES BREVETS
Internal distribution code:
(A) [ ] Publication in QJ
(B) [ ] To Chairnmen and Menbers
(O [X] To Chairnen
(D) [ 1 No distribution
DECI SI ON
of 1 April 2004
Case Nunber: T 1042/02 - 3.2.1
Application Nunber: 91117994. 3
Publ i cati on Nunber: 0482581
| PC: B21D 51/ 26

Language of the proceedi ngs:

Title of invention:

EN

Appar atus and nethod for strengthening bottom of contai ner

Pat ent ee:
BALL CORPCRATI ON

Opponent :
Rexam Beverage Can Conpany

Headwor d:

Rel evant | egal
EPC Article 54, 56,

provi si ons:
123(2) (3)

Keywor d:

"Admi ssibility of the anmendnents (yes)"

"Reformatio in pejus”
"Novelty (yes)"
"I nventive step (yes)"

Deci si ons cited:
G 0001/ 99

Cat chword

EPA Form 3030 06. 03



9

Européisches
Patentamt

European
Patent Office

Beschwerdekammern Boards of Appeal

Office européen
des brevets

Chambres de recours

Case Nunber: T 1042/02 - 3.2.1

DECI SI ON

of the Technical Board of Appeal 3.2.1

Appel | ant :
( Opponent)

Repr esent ati ve:

Respondent :

(Proprietor of the patent)

Repr esent ati ve:

Deci si on under appeal :

Conposition of the Board:
Chai r man: S. Crane
Menmber s:

G E Wiss

of 1 April 2004

Rexam Bever age Can Conpany
8770 West Bryn Mawr Avenue
Chi cago, Illinois 60631 (Us)

M1l er, Janes Lionel Wolverton
Kil burn & Strode

20 Red Lion Street

London WC1IR 4PJ (GB)

BALL CORPORATI ON
345 Sout h Hi gh Street
Munci e, | ndiana 47302 (Us)

Wagner, Karl H., Dipl.-Ing.
WAGNER & GEYER

Pat ent anwal t e

Gewlr zmihl strasse 5

D- 80538 Minchen (DE)

Interlocutory decision of the Qpposition

Di vi sion of the European Patent O fice posted

9 August 2002 concerni ng nai ntenance of

Eur opean patent No. 0482581 in anended form

Y. A F. Lenblé



-1 - T 1042/ 02

Summary of Facts and Subm ssi ons

1147.D

This appeal is directed against the decision of the
Qpposition Division to maintain in anended formthe
Eur opean patent No. 0 482 581.

The Opposition Division decided that the subject-matter
of clainmse 1 to 16 of the nmain request did not extend
beyond the content of the application as filed

(Article 100(c) EPC), that the patent disclosed the
invention in a manner sufficiently clear and conpl ete
for it to be carried out by a skilled person

(Article 100(b) EPC) and that the subject-matter of
claims 1 to 16 of the main request nmet the requirenents
of novelty and of inventive step (Article 100(a) EPC)
having regard to the follow ng prior art documents:

Ex. B: WO A-93/01903

Ex. D. WO A-91/11275

Ex. E: WO A-83/02577

During the oral proceedings held on 1 April 2004 the
appel  ant (opponent) requested that the decision to
mai ntain the patent in anmended form be set aside and
that the patent be revoked in its entirety.

The respondent (patentee) requested that the patent be
mai ntai ned on the basis of the clains 1 to 16 filed
during the oral proceedings.

Clains 1 and 15 read as foll ows:
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"1l. A nethod for reformng a thin-walled, drawn and
ironed container body (11) having a sidewall (12) that
i s disposed around a container axis (14), a bottomthat
is attached to said sidewall and that conprises an
exteriorly convexly-shaped annul ar support (16)
conprising an annul ar supporting surface (18), said
bottom further conprising an outer connecting portion
(28) that integrally interconnects said sidewall (12)
and said annul ar support (16), a bottomrecess portion
conprising a center panel (38)substantially defined by
at | east one panel radius, and an inner wall (42) that
di sposes said center panel (38) above laid annul ar
support (16), said inner wall being substantially

I i near and di sposed above said annul ar support, said
cont ai ner body further conprising an open end di st al
fromsaid bottom which said nmethod conprises: a)
positioning a tooling element (172) within an exterior
space defined by said center panel (38) and said inner
wal | (42) of said bottomrecess of said container body;
b) providing relative transverse novenent between said
tooling element (172) and said container body (11) to
engage at |east part of said inner wall (42)with said
tooling elenment (172); said nethod being further
characterized by the step of:

c) noving said tooling elenment relative to said
cont ai ner body about said inner wall; and

d) reformng by noving said tooling elenent to displace
a part of said inner wall radially outwardly in order
to formsaid inner wall (42) into first, second, and
third segnents and a hooked portion having a second
radi us of curvature (Ry) interconnecting said second
segnent to said third segnent using at |east said
providing relative transverse novenent to engage and

said noving steps, said first, second and third
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segnents and sai d hooked portion being part of a panel
positioning portion (82), said first segnent being
posi ti oned above said annul ar support surface (18) and
extending upwardly relative to said annul ar support
surface (18), said second segnent being positioned
above said first segnent and extendi ng outwardly
relative to said container axis (14) froma | ower end
of said second segnent to an upper end of said second
segnment, said hooked portion extending from said upper
end of said second segnent to a |ower end of said third
segnent, said third segnent being positioned above said
second segnent and extending inwardly relative to said
contai ner axis(14) froma lower end of said third
segnent to an upper end of said third segnent in an
orientation which is different froman orientation of
said center panel (38) provided by said at |east one
panel radius, wherein a concave portion of said panel
positioning portion (82) interconnecting to said center
panel has a first radius (Rsg) and sai d second radius
(Ry being less than said first radius (Rsg)."

"15. Apparatus (110) for reformng a thin-walled, drawn
and ironed container body (11) having a sidewall (12)
that is disposed around a container axis (14), a bottom
that is attached to said sidewall and that conprises an
exteriorly convexly-shaped annul ar support (16)
conprising an annul ar supporting surface (18), said
bottom further conprising an outer connecting portion
(28) that integrally interconnects said sidewall (12)
and said annul ar support (16), a bottomrecess portion
including a center panel (38) and an inner wall (42)

t hat di sposes said center panel (38) above said annul ar
support (16), said container body further conprising an
open end that is disposed distal fromsaid bottom
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recess portion, said apparatus (110) conprising a
tooling device (178) having a body and having a tooling
el ement (172) that is operatively attached to said body,
whi ch apparatus (110) is characterized by:

said tooling element (172) conprising one
reformng roller (172) and another reformng roller
(172) positioned 180° apart fromsaid reformng roller,
each said reforming roller (172) conprising a
cylindrical barrel with a radially extending
circunferential disk-shaped |ip extending continuously
around the top thereof which is engagable with said
inner wall (42) and having a vertical extend which is
substantially |l ess than the distance in the direction
of the container axis between an upper and a | ower end
of said inner wall (42) whereby at any one tine said
lip only engages a portion of said inner wall between
its upper and | ower ends; means for positioning (162,
164, 166, 170) said tooling element (172) within an
exterior space defined by said inner wall (42) and said
center panel (38) of said bottomrecess of said
cont ai ner body;

first neans (162, 164, 166, 170) for providing
rel ati ve transverse novenent between said tooling
el ement (172), and all of said container body (11); and
nmeans, conprising said tooling elenment (172), and
conprising said first neans (162, 164, 166, 170), for
reworking at |east part (86) of said inner wall (42)
into a predeterm ned position of having an upwardly and
outwardly orientation relative to said supporting
surface and said container axis, respectively, said
nmeans for reworking conprising second nmeans (158) for
providing rel ati ve novenent between said tooling
el ement (172) and said container body (11) to

1147.D
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relatively advance said tooling elenment (172) about
said inner wall (42)."

The appellant's subm ssions nmade in witing and at the
oral proceedings, insofar as they are relevant to the
present decision, can be summarised as foll ows:

Claim1 contai ned subject-matter which extended beyond
the content of the application as originally filed and
therefore violated Article 100(c) EPC

More particularly, there was no basis in the originally
filed docunents for the feature relative to the
orientation of the third segment being different from
an orientation given by the donme center panel.

Further, the application as filed did not disclose the
clainmed relationship that the radius Rywas smaller than
Rsr. This relationship was arbitrarily set up and it was
not apparent fromthe original disclosure that this
feature contributed in any way to the solution of the
techni cal problem nentioned in the application as filed.

The subject-matter of claim1l |acked novelty over Ex. B
The wordi ng of the characterising part of the claimdid
no nore than to define in words a contour which was

al ready disclosed in Ex. B. The teaching of reshaping
the inner wall by engagenent with a reformng roller
such that this wall extended outwardly at a negative
angle fromthe |ongitudinal axis of the container was
known from Figure 12 of Ex. B. Finite El ement Analysis
simul ati ons made on the basis of a reformng roller
havi ng the di mensi ons derived by scaling fromFigure 12
of Ex. B, the roller being used to reforma wall to a
negative inclination up to 8°-10° as nentioned in

page 14, lines 1 to 3 of Ex. B, had shown that the so



1147.D

- 6 - T 1042/ 02

obt ai ned contour had inevitably all the arbitrarily
di stingui shed segnents and portions of the contour
claimed in claim1 and especially a contour having a
radi us of curvature which passed through a m ni mum
simlar to the clainmed radius R

The subject-matter of clainms 1 and 15 | acked inventive
step. Starting fromthe teaching of Ex. D, which was to
reformthe inner wall to a "nore vertical profile"
(page 32, lines 4 to 11) in order to inprove buckle
resi stance and reduce can growh, the skilled person,
in an attenpt to achieve further inprovenments, would
realise, by making further tests and adjustnents, that
t he nechani cal strength of the container could be
further inproved by going beyond the vertical in a

di rection which was al ready shown to be beneficial, up
to the formation of a negatively inclined segnent and
of an indent which is necessarily bound with a certain

| evel of inclination.

As concerned claim15, it would be obvious to rework
the inner wall with two rollers positioned apart by
180° for the formation of the negatively inclined
segnment nentioned in the paragraph above. The high
extent of the deformation linked to this reworking
woul d al so necessitate the attacki ng edge of the
reworking roller to be smaller in order to avoid
crushing the annular support wall. This would lead in
an obvious way to the design of a reformng roller
conprising a radially extending circunferential disk-
shaped |ip extending continuously fromthe roller
barrel and having a small extent in the direction of

the contai ner axis.
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The respondent countered essentially as foll ows:

Claim 1l did not contain subject-matter which extended
beyond the content of the application as originally
filed. The skilled person would imediately realise
fromthe drawi ngs of the application as originally
filed that the extent and the nature of the indentation
made in the inner wall necessarily led to the feature
that the radius Ryof the hooked portion was smaller
than the radi us Rsg of the concave portion.

This feature was of inportance in order to achieve the
technical effects afforded by the invention and led to
an increase in the mechanical strength of the container.
Cumul ative drop high tests and/or static done reversa
pressure tests on containers having the clainmed contour
had shown that, under the pressure forces, the wall of
t he contai ner buckled out at the |level of the hooked
portion which noved radially outwards. As the hooked
portion of the clainmed contour noved further, it worked
i ke a buggy spring which | ocked in and eventually
stayed in position under increasing forces. This nobde
of deformation permtted the adjustnent and control of
down-growt h. The cl ai med contour al so increased buckle
resi stance and drop resistance, while down-growth was
reduced.

Such an effect was not achievable by the prior art
contai ners which had a | onger inner wall for supporting
t he done panel. Under the pressure forces the inner
wal | having the known contour would yield over and
woul d col | apse under | ower solicitations.
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Reasons for the Decision

1

1.2

1147.D

Adm ssibility of the anmendnents (Article 123(2) EPQC)

Claim15 results froma conbination of all of the
features of granted claim19 with further limtations
defining the specific formof the reformng roller
whi ch engages with the inner wall for reworking its

cont our.

These limtations do not extend beyond the content of
the application as originally filed and were not
objected to by the appellant.

Claim1l1 results froma conbination of all of the
features of granted claiml with a further limtation
defining the specific contour of the panel positioning
portion 82 after reworking.

Accordingly the follow ng portions of this contour are
now cl ai med (see Figure 11):

- a first curved segnent as defined in the claimand
substantially corresponding to reduced inner
convex annul ar portion 22 nentioned on page 10,
line 8 of the originally filed application EP-A-

0 482 581;

- a second segnent as defined in the claimand
substantially corresponding to the negatively
sl oping part 96 nmentioned on page 20, |ast
par agr aph of EP-A-0 482 581;
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- a third segnment as defined in the claimand
substantially corresponding to the annul ar
portion 88 shown in Figure 11 and nentioned in
page 11, line 10 of EP-A-0 482 581;

- an hooked portion 76 interconnecting the second to
the third segnents and having a radi us of
curvature Ry (page 10, lines 9 to 13 of EP-A-

0 482 581);

- a concave portion of said panel positioning
portion 82 interconnecting said third segnent to
said center panel 38 and having a radius Rsg

The objections of the appellant that there is no basis
inthe originally filed docunents for the feature that
the radius Ryis smaller than Rsg and for the feature of
the third segnent "extending ... in an orientation
which is different froman orientation of said center
panel (38) provided by said at | east one panel radius",
are not justified.

Both features result fromthe way the reworking
operation is carried out as described in the original
di scl osure when departing fromthe initial shape as
al so described in the original disclosure.

The initial shape of the bottomrecess portion prior to
reformng is shown in Figure 4 of EP-A-0 482 581. As
depicted therein, the linear inner wall 42

i nterconnects to the center panel 38 through an inner
concave annul ar portion 44 and extends in an

orientation a; which is different froman orientation a3
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of the center panel 38 provided by the panel radius Ry
(page 8, lines 12 to 14 of EP-A-0 482 581).

In the reformng operation, the initially |inear

(page 8, line 2 to 4 of the A-publication) inner wall
is indented or displaced radially outward to such an
extent as to formthe hooked portion 76 and an upper
portion 88, i.e. the clainmed third segnment, having an
orientation different fromthe initial orientation of
the inner wall but also still different fromthe
orientation of the termnal part of the center panel to
which it is interconnected through the concave portion
defined in the characterizing part of claim1l (see
reference nuneral 88 in Figure 11 as filed). As can be
seen in the originally filed Figures 20 to 26 the
radially extending circunferential disk-shaped Iip on
the reforming roller is engageable wth the inner wall
42 to formthe hooked portion of radius Ry and has a
vertical extent which is substantially |ess than the
linear extent of the inner wall. Accordingly, the
radius of curvature of this lip is smaller than the
radius Rs of the inner concave portion 44 which

i nterconnects the inner wall to the center panel before
the reform ng operation (Figure 4 as filed).

The reworking of the donme positioning portion results
in an increase of the radius Rs of the initial inner
concave portion 44 to obtain the clainmed concave
portion having the clainmed radius R (see page 11,
lines 1 to 5 of the EP-A-0 482 581). This is confirned
by the passage of page 11, lines 10 to 11 of the
application as published: "In the reworking process, an
annul ar portion 88 of the done positioning portion 82,
as shown in FIGURE 11, is noved into, and effectively
becones a part of the center panel 38".



1.3

1147.D

- 11 - T 1042/ 02

As concerns the profiling of the container wall in the
reshapi ng process, the skilled person knows that the
anmount of curvature of the part to be reworked has to
be optimsed as to its snoot hness and be chosen such as
to avoid any incipient superficial fracture in the
material to be reworked. Accordingly, as shown in the
originally filed Figures 10 and 11, the radius Ry of
curvature of the hooked portions 76 is significantly
smal | er than the radius Rsg of the clai ned concave
portion. This clained relationship between Ry and Rsg IS
al so confirned by both exanples of Table 1 (page 12 of
t he application as published) nentioning values for the
radi us Ry of the hooked portion which are smaller than
the corresponding radii of the concave portions Rsg

The skilled person would therefore realise fromthese

exanpl es and the gl obal teaching of the application as
originally filed that Ry is consistently smaller than

Rsr.

Article 123(3) EPC and "Reformatio in pejus”

The Board notes that the anmendments nmade in the

i ndependent clains 1 and 15 in replacenent of

i nadm ssi bl e anendnents held al | owabl e by the
OQpposition Division introduce originally disclosed
features which further Iimt the scope of the patent as
mai nt ai ned by the Opposition Division. It is to be
noted that the feature referring to the third segnent's
orientation was already present in granted claim 1.

Hence, the anended clains do not put the appellant
(opponent) in a worse situation than if it had not
appeal ed and the principle of "Reformation in pejus”
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mentioned in the decision G 1/99 of the Enl arged Board
of Appeal had been duly consi der ed.

Novel ty

The respondent did not challenge the decision of the
opposi tion division that the nmethod and appar at us
clainms do not benefit fromthe first priority US

600 943 dated 22 COctober 1990.

Ex. Bis therefore a state of the art according to
Article 54(3) EPC for all contracting states to the
extent that its content is disclosed in the priority US
735 994 dated 25 July 1991 (Ex. C. Ex.D is a state of
the art according to Article 54(2) EPC.

It is readily apparent to a skilled reader that the
profile of the panel positioning portion as defined in
claiml1l is that of a curve having different segnents or
portions, whereby the direction of variation of the
radii of curvature of these segments changes from
segnent to segnent. This is not only obvious fromthe
way the clained contour is obtained, i.e. by indenting
an inner wall which was previously |inear as nentioned
in point 1.2 above, but also fromthe term nol ogy
enployed in the claim The ternms "hooked portion"” and
"segnent...extending in an orientation..." already hint
at profiled parts which are discernable from each ot her
and have different contributions to the overall effects
achieved by the clained profile (see point "lInventive
step” bel ow).

Even if is assumed, as nentioned by the appellant in
his contention, that the contour obtained by the
si mul ati ons nade on the basis of Ex. B belonged to the
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state of the art disclosed by Ex. B, this contour only
represents a snooth and conti nuous variation of the
radi us of curvature froma maxi num starting at the done
panel end portion to a m ninmumjust before it nerges
into a negatively inclined inner portion. It is

i nproper to discern in such a contour the segments and
portions claimed in claiml.

The subject-matter of claim15 is also novel over Ex. B
and the available prior art. Since novelty has not been
chal I enged by the appell ant (opponent) in respect of
that claim it is not necessary to substantiate this in
det ai | s.

| nventive step

The Board shares the view of the respondent as to the
effects obtained by the claimed contour in respect of
buckl e resi stance, down-growth and drop resistance.

The gist of the invention lies in the specific profile
of the reworked inner wall which conprises the third
segnent 88 having the clainmed orientation, the | ower
end of the third segnent 88 connected to the negatively
i nclined second segnent 86 by the hooked portion 76
havi ng the radius of curvature RH, and the second
segnent 96 connected to the inner convex annul ar

portion 22, as clained.

As nentioned in paragraphs [121] to [123] of the patent,
t he hooked portion 76 tends to buckle outwardly under a
force caused by pressure. This buckling places a roll-
in force on the inner convex annular portion 22 which

conpensates for the roll-out force caused by pressure
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on that portion 22 ("l ocking-in" effect nmentioned by
pat ent ee) .

In the search for an optimal contour of the bottom of
the container in order to fulfil the objectives of
havi ng a good conbi nati on of cunul ative drop hei ght

resi stance and done reversal pressure, the contour of

t he concave inner bottomwall of the container of Ex. D
and Ex. E does not depart froma continuous variation
of the radius of curvature froma maxi num starting at

t he done panel end portion and ending with a mni ma
radi us of curvature near the point it nerges into a
linear vertical inner wall of relatively |large

ext ensi on.

Since the contour of these prior art containers has a
relatively long inner wall for supporting the done
panel, this inner wall would coll apse earlier than a
wal | having the clainmed contour with the hocked portion
i nduci ng the above-nentioned "l ocking-in" effect. These
known contours have apparently been conceived with the
ai m of snoot hening the degree of variation of the
singly curved portion involved, on the underlying
principle that the nore evenly stresses are distributed
in the material of the container, the higher the

resi stance to deformation and fracture. They do not
suggest in any way the effect achieved by the invention
and nentioned above.

| ndependent claim 15 refers to the specific apparatus
used for reformng the inner wall in order to obtain
the contour clainmed in claiml. To this aim a pair of
reformng rollers, positioned 180° apart, conprise each
a cylindrical barrel with a narrow, radially extending,
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circunferential disk-shaped Iip. The purpose of the lip
is toindent the inner wall in order to formthe hooked
portion defined in claiml.
There is nothing in Ex. D or Ex. E which could lead to
t hat specific apparatus.

3.3 The Board concludes that the subject-matter of

i ndependent clains 1 and 15 involve an inventive step
(Article 56 EPC)

Or der

For these reasons it is decided that:

1. The deci sion 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 the
fol |l owi ng docunents:

- claims 1 to 16 presented at the oral proceedings;

- description: pages 2, 3, 6 to 18 as granted;
pages 4 and 5 presented at the oral proceedi ngs;

- drawi ngs as grant ed.

The Regi strar: The Chai r man:

D. Sauter S. Crane

1147.D
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