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Summary of Facts and Subm ssi ons

0996. D

The appellant (applicant) filed an appeal against the
decision of the Exam ning Division to refuse the
Eur opean application No. 96 921 199. 4.

The Exam ning Division held that the subject-matter of
i ndependent method claim11 | acked an inventive step and
t hat of the independent device claim20 | acked novelty.

The nost relevant prior art docunent is:

D1: WO A-9 511 051

The appel | ant requested that the decision under appeal
be set aside and a patent be granted on the basis of
claims 1 to 19 according to the main request filed on
25 June 2002 or on the basis of clains 1 to 19
according to the first auxiliary request filed on

25 June 2002, or on the basis of clains 1 to 19 filed
as second and third auxiliary requests respectively
with letter of 17 February 2003.

The i ndependent claimof the main request reads as
fol |l ows:

"1. A nmethod of plastically formng an axially
extended zone of the interior surface of a hollow gl ass
tube heated to its form ng tenperature conprising the
foll owi ng subsequent steps:

a) bringing the hollow glass tube and a generally
cylindrical enbossing mandrel, having a nunber of
ridges along its circunference, connected to a driving
shaft together in order to obtain a predeterm ned start
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position for the mandrel inside said hollow glass tube;

c) bringing the enbossing mandrel and the interior
surface of the glass into contact with said zone;

d) providing a relative rolling off notion between the
said mandrel and the said tube, while plastically
form ng said zone of the glass tube while creating
depressions in the tube, the rolling off notion
conprising (i) rotating the mandrel around the

| ongi tudi nal axes of the mandrel and the tube, (ii)
rotating the mandrel around its |ongitudinal axis and
rotating the tube its longitudinal axis, or (iii)
rotating the tube around the |ongitudi nal axes of the
tube and the mandrel;

e) producing nore depressions around the interior
peri phery of said tube than the nunber of ridges on the
mandr el ; and

f) separating the forned gl ass tube and the enbossing
mandrel . "

Claim1l1l of the first auxiliary request differs from
claiml of the main request in that feature d) has been
nodified to read:

"d) providing, by careful control and selection of the
rotary speed of said mandrel and/or said tube, a
relative rolling off notion between the said mandrel
and the said tube, while plastically formng said zone
of the glass tube while creating depressions in the
tube, the rolling off notion conprising (i) rotating
the mandrel around the |ongitudinal axes of the mandrel
and the fixed tube, (ii) rotating the mandrel around
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its longitudinal axis and rotating the tube its

| ongi tudinal axis, or (iii) rotating the tube around
t he | ongi tudi nal axes of the tube and the fixed
mandrel ;"

(changes conpared to the main request are indicated in
bol d)

Claim1l1l of the second auxiliary request differs from
claiml1l of the first request in that feature c) has
been renunbered as feature b) and a new feature c) has
been added. In addition feature d) has been changed.
The amended features c) and d) read as foll ows:

"c) applying a supporting device having an extension at
| east corresponding to said zone to the glass tube from
t he out si de;

d) providing, by control and selection of the rotary
speed of said mandrel and/or said tube, a relative
rolling off notion between the said nmandrel and the
said tube, while plastically formng said zone of the
gl ass tube while creating depressions in the tube, the
rolling off nmotion conprising (i) driving the mandrel
around the |ongitudi nal axes of the mandrel and the
fixed tube, the mandrel perform ng a controlled

pl anetary notion, (ii) driving the mandrel around its
| ongi tudinal axis and rotating the tube its

| ongi tudinal axis, or (iii) rotating the tube around
t he | ongi tudi nal axes of the tube and the fixed
mandrel ;"

(changes conpared to the first auxiliary request are
i ndi cated in bold)
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Claim1l1l of the third auxiliary request differs from
claim1l of the second request in that feature a) has
been anended to read as foll ows:

"a) bringing the hollow glass tube and a generally
cylindrical enbossing mandrel, having a nunber of
ridges along its circunference and having a | argest

di anmeter at least half of the interior dianmeter of the
unprocessed gl ass tube, connected to a driving shaft
together in order to obtain a predeterm ned start
position for the mandrel inside said hollow glass

t ube; "

(changes conpared to the second auxiliary request are
i ndi cated in bold)

The appellant argued in witten and oral subm ssions
essentially as foll ows:

(1) Wth regards to the novelty of claim1l of the main
request the features d) and e) of this claimare
not di sclosed in docunent D1.

The docunent does not disclose a controlled
rotating of the mandrel. Rather, the mandrel is
rotated by friction with the surface of the gl ass
tube so that feature d) is not disclosed.

Al so, due to glass flow after the mandrel has
formed a depression the position of the depression
can change. This has the result that the nunber of
depressions fornmed is not necessarily nore than

t he nunber of ridges on the nmandrel. Feature e) is
t herefore al so not discl osed.
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(it) Wth regards to the inventive step of claim1 of

the main request the feature e) is a result of the
fact that the rotation of the mandrel is
controlled and not just due to friction as in the
prior art. The feature would not be achi eved when
the rotation of the mandrel was due to friction
with the glass. There is no indication in docunment
D1 for the skilled person to use a controlled
rotation of the mandrel so that the skilled person
woul d not arrive at the feature.

(iii) The extra features of claim1 of the first

(iv)

auxiliary request distinguish the claimfurther
fromthe disclosure of docunent D1. A control and
selection of the rotary speed is not possible in
t he met hod di scl osed in the docunent as the
rotation is due to friction. Also, fixing the

gl ass tube or the mandrel respectively further

i ncreases control. This is not suggested in the
docunent .

The extra features of claiml of the second
auxi | iary request are advantageous over the

di scl osure of document D1. The gl ass tube coul d
be heated fromits interior. In this case a
support woul d not be necessary at the enbossing
zone. This form of heating however is conplicated
to put into practice. By providing a support for
the exterior of the tube at the enbossing zone it
is possible to heat the tube fromthe exterior
and then to support the softened tube. The
exterior of the tube can then be cooled by the
contact with the external support which wll
provi de a better tenperature gradient through the
wal | of the tube.
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The extra features of claim1 of the third
auxi | iary request are advantageous over the

di scl osure of docunent Dl1. The skilled person
woul d normal Iy not make the dianeter of the
mandrel too large as then it is nore difficult to
nove the mandrel into the interior of the tube

wi thout at the sane tinme touching the wall of the
tube. The skilled person would al so want to keep
down the contact tinme between the mandrel and
each part of the interior wall of the tube as the
contact cools the glass. The glass only has the
right tenperature for being formed during a short
length of time and it should not be unnecessarily
cooled. A smaller diameter of the mandrel has a
shorter contact tine and this would be preferred.
However, it has been found that the |arger

mandr el di aneter does not have the expected
probl em due to a | onger contact tinme with the
mandrel since the glass needs a | onger contact
time in order to have sufficient tinme to flow
into the desired shape.

The nost simlar situation to the present case is
that presented in planetary gears. In planetary
gears the dianeter of the inner gear wheel is
generally small so the skilled person would be
inclined to follow that situation and provide a
smal | dianeter for the mandrel.
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Reasons for the Decision

Mai n request

0996. D

Novel ty

Document D1 di scl oses:

"a nmethod of plastically form ng an axially extended
zone of the interior surface of a hollow glass tube
heated to its formng tenperature conprising the
foll owi ng subsequent steps:

a) bringing the hollow glass tube and a generally
cylindrical enbossing mandrel, having a nunber of
ridges along its circunference, connected to a driving
shaft together in order to obtain a predeterm ned start
position for the mandrel inside said hollow glass tube;

c) bringing the enbossing mandrel and the interior
surface of the glass into contact with said zone;

d) providing a relative rolling off notion between the
said mandrel and the said tube, while plastically
form ng said zone of the glass tube while creating
depressions in the tube, the rolling off notion
conprising (i) rotating the mandrel around the

| ongi tudi nal axes of the mandrel and the tube;

and

f) separating the forned gl ass tube and the enbossing
mandrel . "

Contrary to the view of the appellant the Board is of
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the opinion that alternative (i) of feature d) of
claim1l1 is disclosed in docunent DI. On page 5, lines 1
to 5 of docunent Dl it is stated that the interior of
the barrel (i.e. tube) is enbossed "by neans of a
rotating enbossi ng tool which works on the heat
softened material of the barrel”. Further, on page 13,
lines 11 to 17 it is stated that a wheel "is rolled
around the circunference of the interior wall of the

pl ace of the bypass. The wheel will then enboss the
interior wall with the desired pattern.” In the view of
the Board these disclosures clearly indicate an active
rotation of the enbossing tool as the tool is noved
around the interior of the tube, in particular because
the tool is described as "a rotating enbossing tool"
The appel l ant has argued that in the application in
suit the tool is actively rotated whereas in the prior
art device the tool is nerely noved around the inside
of the barrel and the rotation is caused by friction
with the barrel. The Board cannot agree with this view
however since the docunent on the one hand does not
mention any friction engagenent, but on the other hand
does nmention a rotating enbossing tool. Alternative (i)
of feature d) is therefore disclosed in docunment D1.
However, alternatives (ii) and (iii) of feature d) are
not di sclosed in docunent D1.

In the opinion of the Board feature e) of claimlis
not disclosed in docunent Dl1. The dianeter of the
enbossi ng wheel known from docunment D1l is | ess than the
interior dianmeter of the barrel. This will not
necessarily however produce nore depressions than the
nunber of ridges since flow of the softened gl ass as
the wheel is rolled round the interior can lead to
circunferential novenment of a depression after its

i npressing. This circunferential nmovenent may result in

0996. D Y A
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t he di stance between the depressions differing fromthe
di stance between the ridges on the wheel. The result of
this movenment could be that the nunber of depressions
does not exceed the nunber of ridges as required by
feature e).

The appel | ant has not argued that any of the other
features of claiml1l are not disclosed in docunment D1.

The Board therefore concludes that claim1l in
alternative (i) is distinguished fromthe disclosure of
docunent D1 by feature e) and is therefore novel.

| nventive step

Cl osest prior art

The cl osest prior art is represented by docunent D1
whi ch discloses all the features of claim1l1 in
alternative (i) except for feature e) whereby nore
depressions are produced around the interior periphery
of said tube than the nunber of ridges on the mandrel.

Problemto be sol ved

According to the appellant the problemto be sol ved by
the distinguishing feature is to provide a better
control of the enbossing process which would result in
nor e depressions being produced around the interior

peri phery of said tube than the nunber of ridges on the
mandr el .

Solution to the problem

The Board is not satisfied that the problem stated by
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the appellant is solved by the distinguishing feature
of claim1l. The nunber of depressions forned in the
interior wall of the tube relative to the nunber of
ridges on the mandrel will depend in particular on the
relative dianmeters of the mandrel and the interior wall
of the glass tube. The smaller the relative size of the
mandrel the larger will be the excess nunber of
depressions formed during a single novenent of the
mandrel about the interior wall. Thus, feature e) may
be the result of the relative sizes of the mandrel and
interior wall of the tube and not the result of better
control of the enbossing process. The appell ant has
thus not indicated a problemwhich is actually sol ved
by the distinguishing feature. The Board itself is
unable to identify a problem solved by this feature.

The provision of the distinguishing feature is obvious
for the foll ow ng reasons:

As al ready stated above feature e) may sinply result
fromthe relative sizes of the mandrel and interior

wal | of the tube. If there were no flow of the softened
material of the interior wall then there would al ways
be nore depressions than ridges, as the nmandrel nmnust
have a smaller dianeter than the interior wall of the
tube in order to performthe required rolling notion.

If there is flow then the nunber of depressions forned
will be less than if there were no flow. Even in the
case of material flow the nunber of depressions forned
is still a function of the relative sizes of the
mandrel and interior wall of the tube. The feature e)
has no direct relationship to the product forned by the
met hod and the appellant has admtted this. The

feature e) therefore has no inventive significance and
its provision falls within the anbit of the persons



2.5

- 11 - T 0727/ 02

skilled in the art.

Therefore, the subject-matter of claim1l of the main
request does not involve an inventive step in the sense
of Article 56 EPC.

First auxiliary request

3.2

3.3

The first auxiliary request adds to claim1 of the

precedi ng request the feature that the tube and/or

mandrel have their speeds carefully controlled and

selected and that in alternatives (i) and (iii) the
tube and mandrel respectively are fixed.

The skilled person when inplenenting the teaching of
docunent D1 to provide a rotating enbossing tool would
al ways have to select the speed of the mandrel and
thereafter control the speed. Also, since it is

di scl osed in docunent D1 that the enbossing tool works
on a tube it is clear that the tube nust be kept fixed
to allow this working. In the opinion of the Board
therefore the extra features of claiml1 of the first
auxiliary request are inplicitly disclosed in

docunent D1 and thus do not provide an inventive step
in the subject-matter of claiml.

Therefore, the subject-matter of claiml of the first
auxi liary request does not involve an inventive step in
the sense of Article 56 EPC

Second auxiliary request

0996. D

This request essentially adds to claim 1l of the
precedi ng request the feature that there is a
supporting device which supports at |east the zone that
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i s being enbossed of the tube. In addition, the wording
of feature d) has been anended. However, in the view of
the Board this amendnent does not change the nature of
the notion being described but nerely attenpts to use
cl earer | anguage. Thus, in the view of the Board
alternative (i) of feature d), as anmended in this
request, is also disclosed in docunent D1.

Wth regard the provision of the supporting device the
skill ed person when inplenenting the teaching of
docunent D1 woul d have to provide a support for the

gl ass tube in order that the enbossing tool may work on
t he tube. The enbossing of the tube requires that the
gl ass of the tube be softened. Clearly, glass in a
softened state could | ose its shape. In the opinion of
the Board therefore the skilled person woul d recognise
that the gl ass tube nust preferably be supported at
this point to avoid deformati on of the tube.

The appel | ant argued that the support could function to
affect the thermal flows fromthe glass tube and
provi de a better heat gradient through the wall of the
tube. However, the claimdoes not specify the materi al
of the support. If the support were forned of heat
conductive material then it could increase the outward
heat fl ow conpared to the heat flow wi thout a support.
On the other hand, if the support were formed of heat
insulating material then it coul d decrease the outward
heat fl ow conpared to the heat flow wi thout a support.
Thus, in the absence of the thermal properties of the
mat eri al of the support being specified no conclusions
can be drawn regarding the effects of the support on
thermal fl ows.

Therefore, the subject-matter of claim1l of the second
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auxi liary request does not involve an inventive step in
the sense of Article 56 EPC

Third auxiliary request

5.1 This request adds to claim 1l of the precedi ng request
the feature that the nmandrel has a |argest dianeter at
| east half of the interior dianmeter of the unprocessed
gl ass tube.

5.2 The skilled person when inplenenting the teaching of
docunent D1 woul d have to decide upon the size of the
mandrel for the particular glass tube. If the mandrel
has a very small dianeter then it will have to be
rotated many times in order to roll conpletely round
the interior wall of the tube. This could lead to an
extended treatnent tinme and to the cooling of the
interior wall of the tube before the enbossing process
is complete. An extended treatnent tine is also | ess
economc. In addition, a small mandrel is inherently
i ncapabl e of producing |arger depressions in the
interior wall of the tube because of its small size.
These considerations would | ead the skilled person to
choose a | arger nmandrel. Neverthel ess, the mandrel
cannot be too large as then it will not be able to work
on the interior wall of the tube. According to the
appel l ant the value of at least a half as specified in
the claimhas in itself no particular significance
other than to exclude particularly small mandrels. The
Board therefore concludes that the skilled person would
wi sh to provide the mandrel as |arge as possible and
this would include providing a mandrel with its | argest
di aneter at |east half the interior dianmeter of the
gl ass tube as specified in the claim

0996. D Y A
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The appel | ant has argued that the situation here is
equi valent to planetary gears and that for planetary
gears the inner gear wheel is normally small. It may
first be remarked that even in planetary gears there is
no absol ute requirement for the inner gear wheel to be
small. In general in the case of gears the relative
sizes of the gear wheels is chosen purely to determ ne
the gear ratio. Mireover, in the case of planetary
gears both wheels already have a fixed nunber of teeth
whi ch are chosen for the particular gear ratio desired.
In the present case however no gear ratio is involved
and the depressions on the inner wall are actually
being created. The Board is thus of the opinion that
the situation is not at all conparable with that of

pl anetary gears. Moreover, such a conparison would not
| ead the skilled person to be convinced that a snal
mandrel is mandatory.

The appel l ant has further argued that the skilled

per son woul d have been prejudi ced agai nst | arger

di aneter mandrel s because of their |onger contact tine
with the glass and consequent cooling problens. It
should first be noted that no proof of such a prejudice
was of fered. Moreover, the skilled person woul d not
consider that the |onger contact time definitely would
cause a problem but rather that it m ght cause a
problem If a skilled person considers that there m ght
be a problemw th a particular neasure then this would
not prevent a skilled person fromtrying the neasure if
there were other desirable advantages with the neasure.
The skilled person would then try the neasure whil st
payi ng particular attention to the possible

di sadvant age and ascertai ni ng whet her the possible

di sadvant age actually occurs. In the present case the
skilled person would find out that the possible
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di sadvant age i ndeed does not occur.

5.3 Therefore, the subject-matter of claiml of the third
auxi liary request does not involve an inventive step in
the sense of Article 56 EPC

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

D. Spigarelli A. Burkhart

0996. D



