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Summary of Facts and Subm ssi ons

2547.D

Eur opean patent application No. 90 120 556.7, entitled
"Process for incorporating organic fibrous fillers in
el astoners”, with 12 clains, filed on 26 Cctober 1990,
and published under No. 0 426 024, was refused by a
deci sion of the Exam ning D vision dated 7 Novenber
1995, for lack of inventive step. The decision was
based on a set of Clains 1 to 12, filed on 31 May 1995,
with a letter of 29 May 1995. Caim1l of this set reads

as foll ows:

"“A process for incorporating fibrous filler into an

el ast omer whi ch conpri ses:

(a) feeding to a screw extruder an el astonmer |atex and
an aqueous slurry containing 1-30 parts by wei ght
organic fibrous filler per 100 parts el astonmer having a
length less than 25 mm the slurry and | atex being fed
to the extruder either prem xed or as separate streans
and subsequently m xed in the extruder,

(b) adding a coagulant for the elastoner latex to the
m xture of elastonmer |atex and aqueous fiber slurry to
coagul ate the elastonmer latex in the screw extruder and
forma coagul at ed el astoner containing the organic
fibrous filler,

(c) feeding the coagul ated el astoner contai ning organic
fibrous filler into a dewatering zone,

(d) feeding the coagul ated fiber-filled el astoner
through a flow restriction which applies back pressure
sufficient that water present in the coagul ated

el astonmer is forced out of a vent provided in the

extruder upstreamfromthe flow restriction, and
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(e) discharging and recovering the organic fiber-filled
el astoner.”

Clainms 2 to 12 are dependent clains directed to

el aborations of the process according to Caim 1.
According to the decision, in which the follow ng three
docunents were cited:

D1: GB-A-2 138 430;
D2: US-A-4 136 251; and
D3: US-A-4 263 184

the closest prior art was D3, which related to a
process for dispersing fibres into an el astonmer. Wil st
it was desirable to increase the concentration of
fibrous material as nuch as possible, nevertheless the
concentrations of fibrous material and el astoner | atex
were not critical. A honogeneous fibre dispersion could
be made by co-precipitating a m xture of the fibrous
material and elastomer |atex wth a solution of a
coagul ant, and drying the pre-dispersed fibre
conposition by suitable neans. The addition of the
fibrous filler in the formof an aqueous slurry and the
use of an extruder for the co-precipitation and drying,
by which the clainmed subject-matter differed fromthis
state of the art, had not, however, been shown to give
rise to a technical effect, so the technical problem
arising was sinply to provide a further process for
incorporating fibrous filler into an el astoner. Since,
however, the addition of fibres in the formof a slurry
was known from D1, and the use of an extruder from D2,
it also being well-known that m xtures of polynmer and

fibrous filler could be extruded, the subject-mtter of
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Claim 1 was an obvi ous conbi nati on of the process
described in D3, wth the teachings of D1 and D2.

On 19 Decenber 1995, a Notice of Appeal was filed
agai nst the above decision, the prescribed fee being

pai d on the sane day.

In the Statenent of G ounds of Appeal, filed on 5 March
1996, the Appellant argued substantially as foll ows:

(a) No worker of ordinary skill, starting fromthe
di scl osure of D3, would use such a | ow
concentration of fibres as required in the process
cl ai med, since the nore specific disclosure of D3,
i ncl udi ng the exanpl es, enphasised the
desirability of maximsing the fibre

concentrati on.

(b) There was no teaching in D3 to use an extruder; on
the contrary, the instruction was to decant off
the serum of the coagul ation and the water after

washi ng.

(c) The disclosure of D1, which was published | ong
after D3, and closer to the filing date of the
application in suit, required the polyner latex to
be added to a solution of coagul ant which al so
contained fibres; this was contrary to the
subject-matter of Caim1, which specified that
t he coagul ant be added to a m xture of |atex and
fibres. Thus, the claimed subject-natter was based
on a surprising effect, since, according to D1,

the use of a fibre slurry not previously dispersed

2547.D Y
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in a coagulant would lead to a non-uniform

di spersion of the fibres.

(d) There was no support for the assertion that fibres
m ght be present in the extruder which was
di sclosed in D2 for the recovery of coagul ated

pol yner .

In summary, the suggested conbi nation of references was
based on a selection of elenents corresponding to the
cl ai med subject-matter, using the disclosure of the
application in suit as a guide, whilst ignoring those
el ements which did not so correspond. Consequently, the

cl ai med subject-matter was not obvious.
| V. The Appel |l ant requested that the decision under appeal

be set aside and a patent granted, on the basis of the
set of Clains 1 to 12 filed on 31 May 1995.

Reasons for the Decision

1. The appeal is adm ssible.
2. The text on which this decision is based conpri ses:
d ai ms: Clainms 1 to 12 as filed on 31 May 1995,

with letter dated 29 May 1995;
Description: Pages 1, 3 to 5 and 7 to 23, filed on

24 Novenber 1994, with |l etter dated
22 Novenber 1994; and

2547.D Y
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pages 2 and 6, filed on 31 May 1995,
with letter dated 29 May 1995;

Dr awi ngs: Sheets 1/3 to 3/3 as originally filed.

Allowability of the amendments

Claim1l is based on Claim1l as originally filed, read
in conjunction with the description as originally
filed on page 6, lines 31 to 35 (printed
specification, page 4, lines 14 to 16), as well as on
page 7, lines 26, 27 and page 8, lines 17 to 25
(printed specification, page 4, lines 30 and 43 to
47) .

Claims 2 to 10 and 12 correspond to Clains 2 to 10
and 12, respectively, as originally fil ed.

Claiml1ll is based on Claim1ll as originally filed,
read in conjunction with page 11, lines 21 to 23 and
page 12, lines 27 to 30 of the description as
originally filed (printed specification, page 5,

lines 39 to 40; page 6, lines 1, 2).

The description contains no anendnents which, in the
Board's view, would contravene the requirenents of
Article 123(2) EPC

Thus, the Board confirns the finding in the decision
under appeal that the requirenents of Article 123(2)

EPC are fulfill ed.

The application in suit; the closest state of the art

2547.D
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The application in suit is concerned wth a process
for incorporating fibrous filler into elastoneric
pol ymers (openi ng paragraph; Claim1). According to
t he description, this has been done by heating the
pol yners to soften them and thoroughly m xing the
polymer and filler on a mlIl or internal m xer

(page 1, lines 14 to 16).

Such a process is illustrated by D3, which according
to the decision under appeal represents the cl osest
state of the art, a view shared by the Board.

According to D3, problens encountered in obtaining
uni form di spersion of the fibres throughout the
rubber matrix during a reasonable and practi cal

m xi ng cycle are solved in that fibrous filler
material is coprecipitated with a |atex of a rubber
or plastic polynmer to forma honogeneous

predi spersion of fibres. Such predispersed fibre
conpositions are nmechanically m xed with the rubber
or plastic conpound stock, whereby the greater the
honmogeneity of the fibre predi spersion, the nore
rapid, uniformand thorough will be the dispersion of
the fibrous material into the rubber or plastic
conpound stock to be reinforced (colum 1, |ines 27
to 30; colum 2, lines 8 to 12 and 14 to 27).

Wi | st the concentrations of fibrous filler material
and the binder conprising the polyner |atex are not
critical, it is desirable to maxim se the
concentration of the fibrous material, firstly since

t he conposition of the rubber |atex may not be the

2547.D Y
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sanme as that of the rubber stock to be reinforced,
and secondly to reduce the cost of a given anmount of
predi spersed fibres to be introduced into the rubber
stock (colum 4, lines 4 to 38).

In order to obtain a predispersed fibre conposition
havi ng the greatest possible degree of honpgeneity, a
total anmount of water has to be present in the

m xture, prior to coagulation, which is not |ess than
that required conpletely to wet the fibrous material,
but not so nuch that the polyner is coagul ated

i ndependently of the fibres (colum 2, lines 28 to
43) .

To ascertain the relevant solids content, a curve is
plotted of the standard devi ations, derived froma
sufficient nunber of sanples taken from each one of a
series of coagul ated test wetted fibre conpositions
having different percents of total solids, decreasing
in equal increnments fromthe point required
conpletely to wet the fibrous material, against the
percent of total solids in the relevant test wetted
fibre conposition. Fromthis curve, a percent of

total solids corresponding to the required

honogeneity is selected (Claim1l).

The polyner latex is first conbined with any optional
i ngredients and any required water of dilution, the
m xture blended with the fibrous filler material, and
the resulting wetted fibre m xture coagul ated by
mxing it with a solution of a coagulant. The serum
is then decanted off. Wash water is added and then

al so decanted off. Finally, the predispersed fibre

2547.D Y
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conposition is dried by suitable neans, such as a
forced air oven or partial vacuum evaporation
(colum 4, lines 44 to 59).

According to a typical exanple (Exanple 20), such a
predi spersed fibre conposition conprises 79.21 w%
chopped 1/4-inch polyester fibre and 19.80 wt % r ubber
(colum 9, 10, Table I11).

Furthernore, according to an exanple of application
(Exanple XXXI'I1), such a predispersed fibre
conposition is mxed into uncured rubber conpound
stock, in a two-roll |aboratory mll, and found to be
rapidly, uniformy and thoroughly dispersed into the
rubber conpound stock (colum 11, line 54 to

colum 12, line 17).

As is evident fromthe nunber of sequential steps
required, this nmethod is not only cunbersone, but

al so both energy intensive and expensive, due to the
long tines required by the fabricator to incorporate
fibre into the elastoner (application in suit,

page 1, line 33 to page 2, line 9). Conpared with
this state of the art, therefore, and in line with
the approach taken in the application in suit, the
techni cal problem may be seen in the search for a
sinpl er, cheaper and nore efficient process of
incorporating fibrous filler uniformy into an

el ast oner.

The sol ution proposed according to Claim1l of the
application in suit is to dispense with the

predi spersed fibre conposition altogether, and

2547.D Y
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instead to feed the elastoner |atex and an aqueous
slurry of the fibrous material direct to a dewatering
extruder having a downstream flow restriction, adding
a coagulant in the extruder to forma coagul at ed

el astoner containing the fibrous filler, feeding the
coagul ated fibre-filled elastonmer through the flow
restriction so that water present in the coagul ated
el astonmer is forced out of a vent provided upstream
of the flow restriction, and di scharging and

recovering the fibre filled el astoner.

It can be seen fromthe | arge nunber of exanples in
the application in suit that the process successfully
enabl es an acceptably uniform di spersion of fibres
for use, for instance, in making power transm ssion
belts, to be obtained in a single step (Exanples 2 to
5).

The finding in the decision under appeal, that the
problemto be solved was sinply to provide a further
process for incorporating synthetic fibrous filler
into an el astoner cannot be supported by the Board,
not only since it diverges fromthe approach
advocated in the case | aw of the Boards of Appeal, of
normal ly starting fromthe probl em actually descri bed
by the Applicant (T 246/91 of 14 Septenber 1993,
referring to T 495/91 of 20 July 1993, neither
published in QJ EPO, but also because it ignores the
facts that the clainmed procedure not only (i) avoids
the necessity of preparing a "predispersed fibre
conmposition"” having a particular water content, which
has to be calculated froma standard devi ati on curve,

itself derived fromthe results of a series of

2547.D Y
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iterative experinents, but also (ii) that it conbines
t he coagul ati on and conpoundi ng steps in a single,
quasi - conti nuous operation, while still giving an
acceptable fibre distribution in the el astoner. Thus,
the process is sinpler, nore efficient and
consequent|ly cheaper than that of D3.

In summary, it is credible that the clai ned neasures
provi de an effective solution of the problem as
stated by the Board.

Novelty

Lack of novelty was not a ground of refusal of the

application. Nor does the Board take the view that

such an objection arises. Consequently, the clainmed
subject-matter is held to be novel.

Inventive step

To assess whether the clained subject-matter involves
an inventive step, it is necessary to consider

whet her the skilled person, starting from D3 and
wishing to sinplify and i nprove the efficiency of the
process, would realise, in the ordinary course of his
work, that the nulti-stage procedure involving the
preparation of an internedi ate "predi spersed fibre
conposition" according to the cl osest state of the
art could be omtted, and a satisfactory result
obtained in a single step, by using an adapted
extruder for the conbi ned operations of coagul ation,
de-wat eri ng and conpoundi ng.

There is no suggestion in D3 that the step of

2547.D Y
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preparing the "predi spersed conposition” could be
omtted. On the contrary, such an internedi ate
product is essential to provide a source of prepared
fibres which will uniformy and rapidly disperse when
directly conpounded with further stock using a
conventional device (section 4.1, above).

6.1.1 The finding in the decision under appeal, that there
was no restriction in D3 regarding the neans suitable
for drying fibre-filled material (Reasons for the
decision, point 4.4, |ast sentence) ignores the fact
that D3 only teaches one procedure for the m xing
step, and this involves decanting off the serum
(colum 4, lines 44 to 59). This neans that whatever
ki nd of apparatus was envi saged according to D3, it
coul d not have been a dewatering extruder.

6.1.2 The further finding of the decision under appeal,
that it would have been obvious for the skilled
person to use a dewatering extruder for this purpose,
fails to recognise the nature of the mxing step in
D3, which, as pointed out above, is nerely a
pretreatnment to deposit polyner on the individual
fibres preparatory to conpounding themin a
conventional device. It therefore need involve only

relatively small anmpunts of water.

6.1.2.1 In the |atter connection, the argunent in the
deci si on under appeal that there is no restriction on
the concentration of the conponents of the
“predi spersed fibre conmposition” is not convincing,
because the passage relied upon refers only to the

starting ingredients, not to the resulting

2547.D Y
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"predispersed fibre conmposition”™ (colum 4, lines 4
to 6).

6.1.2.2 On the contrary, it is evident fromthe rel evant
di sclosure in D3 that the aimis that of maxim sing
t he concentration of fibrous material, none of the
exenplified conmpositions having a fibre content |ess
than 50 wt % and around 80 wt % bei ng typi cal
(colum 4, lines 12 to 18; exanples).

6.1.2.3 Thus, it is evident that, in practice, the
"predi spersed fibre conmposition” consists essentially
of fibrous material wetted with a small anount of
coagul ated el astoner | atex, fromwhich the water can
therefore easily be renoved.

6.1.2.4 Hence, there is no need to use an expensive and
el aborat e apparatus such as a dewatering extruder to
dry the wet "predi spersed fibre conposition”

6.1.3 On the contrary, the further conmpounding involved in
such use would tend to destroy the prepared condition
of the "predispersed fibre conposition", required for
t he subsequent conventi onal conpoundi ng step, and
thus conflict with the purpose of preparing such an

internmedi ate product in the first place.

6.1.4 In sunmary, the use of a dewatering extruder at this
stage of the process according to D3 woul d be, at
best, a conpletely redundant exercise in the use of
expensi ve apparatus, and at worst, counterproductive

to the point of vitiating the entire process.

2547.D Y
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. 1.5 Thus, there is no hint to the solution of the stated

probl emin D3.

6.2 According to D1, a process for the production of a

m xture of a polynmer and a fibrous material conprises
agitating an aqueous solution of a coagulant for the
pol ymer, addi ng an aqueous suspension of the fibrous
material to the coagul ant solution; adding the

pol ynmer, in aqueous latex form to the coagul ant

sol ution; coagul ating the polyner and the fibrous
material; and recovering and drying the m xture of
pol ynmer and fibrous material (Claim1). The

coagul ation product of the polynmer and fibrous
material is separated fromthe aqueous phase such as
by nmechani cal separation neans or by filtration, may
be washed with water, is recovered and the wet
particles of polyner-fibrous material m xture are
dried, such as in a hot air dryer or in a dewatering-
dryi ng means. The product may be used in autonotive
products, such as tyres, or in mxtures with one or
nore conpati bl e polyners not containing fibres

(page 2, line 60 to page 3, line 10). In all such
uses, the polyner-fibrous material mxture is
conpounded wi th rubber conpoundi ng ingredients, and
W th vul cani sation active agents using rubber mlls

or internal mxers (page 3, lines 18 to 21).

According to a conparative exanple, in which a water-
wetted pulp of 4 mMmmaramd fibre pul p was suspended
in water, added to a styrene-butadi ene | atex and
coagul ated with a 1 percent solution of cal cium

chl oride, there was aggloneration of at |east part of

t he pol yner, which could not be recovered (page 3;

2547.D Y



- 14 - T 0345/ 96

Exanple 1, Experinment 1). In an illustrative

enbodi nent, however, the fibre was suspended in water
and then m xed with the cal ciumchloride solution. On
adding the latex to the stirred m xture, a uniform

m xture w thout significant aggl omeration was
obt ai ned (Exanple 1; Experinent 3).

2.1 Wi |l st the disclosure of DI admttedly refers to
"mechani cal separation neans" for renoving the
aqueous phase after coagulation, and to a
"dewat eri ng-dryi ng neans” as one of the options for
dryi ng the coagul ated product, there is no suggestion
of conbi ning these steps in a single operation, |et

al one of using a dewatering extruder.

. 2.2 Even if there had been, however, it is an absolute
requi renent of D1 that the aqueous fibre slurry is
added to a solution of coagulant. In this connection,
it is evident, both fromthe conparative data
(Experinment 1, above) and froma specific statenent
in Dl regarding the disadvantages of the prior art
(page 1, lines 58 to 65), that it was considered

i npossible to forma uniformmxture with a

di spersion of fibres in water as opposed to in a

coagul ati ng agent.

. 2.3 Consequently, even if the skilled person were to
think of utilising a dewatering extruder in the
process of D1, in spite of the absence of any hint in
this direction, this would invol ve addi ng the aqueous
di spersion of fibres to a coagul ating agent, rather
than to the latex as required by the application in

suit. In other words, follow ng the teaching of D1

2547.D Y
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woul d not lead the skilled person to the solution of
the stated problem

6.3 According to D2, which was published in January 1979,
it was known to isolate a polyner, such as a
chl oroprene polyner, fromits latex by introducing
the | atex and separately a | atex coagul ati ng agent,
into a twin screw extruder (Claim1l). The |atex may
conprise a water-dispersible thickener, preferably
hydr oxyet hyl cel | ul ose (colum 4, lines 29 to 34).

6.3.1 There is, however, no reference to the presence of
fibres, nor any indication that the extruder is
suitable for processing a fibre containing m xture.
Consequently, there is no support for the assertion
in the decision under appeal that it was "well known
that fibre containing masses coul d be processed in an

extruder".

6.3.2 The onus of proving this assertion, which has been
chal I enged by the Appellant, in any case lay with the

Exam ni ng Di vision, and has not been di scharged.

6.3.3 Even if the assertion were accepted at face val ue by
t he Board, however, the use of such an extruder as a
drying neans in the process according to D3 is
practically excluded by the constellation of the
| atter process, since a nechanical conpoundi ng step
is already envisaged in the latter, after drying has

taken place (section 6.1.3, above).

6.3.4 Finally, D2 was published over ten years before the

earliest priority date of the application in suit.

2547.D Y
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The fact that such use did not suggest itself to any
operator, in a closely worked art such as that of
reinforced polyners, for a full decade after the
extruder becane public know edge, is an indication to
t he Board that general know edge woul d not have
sufficed to nmake avail able the solution of the
technical problemto the skilled person

6.3.5 Under these circunstances, the disclosure of D2 does
not assist the skilled person to the solution of the
technical problem even in the light of his general
techni cal know edge, and whether or not considered in
the light of the disclosure D1.

6.4 Thus, the solution of the stated probl em does not
arise in an obvious way fromthe state of the art.

6.5 Hence, the subject-matter of Claim1l, and, by the
sane token, of dependent Clains 2 to 12 invol ves an
inventive step in the sense of Article 56 EPC

7. Al t hough the Board woul d be prepared to grant a
patent on the basis of Cains 1 to 12, it is aware
that certain passages of description are inconsistent
with, and to this extent fall outside the scope of
Claiml. In particular, the reference to nechanical,
as opposed to chem cal coagul ation (page 7, last |ine
to page 8, line 8), the statenent that it is
preferred, as opposed to necessary, to add the
coagul ant (and acid) downstream of the point at which
the slurry is added (page 8, lines 21 to 22) and the
reference to an alternative enbodi nent, in which the
coagul ant may be mixed directly into the fibre slurry

for separate injection (page 8, lines 26 to 29)

2547.D Y
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requi re anendnment, and, in the Board's viewin the
cases of each "alternative" referred to, deletion
before grant can take place.

Under these circunstances, the Board has decided to
make use of its powers under Article 111(1) EPC to

remt the case to the Exam ning Division for the

necessary consequential anendnents to be made.

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 Examning Division with
the order to grant a patent on the basis of Clains 1
to 12 filed on 31 May 1995, after consequenti al
amendnment of the description.

The Regi strar: The Chai r man:

E. Gorgmaier C. CGérardin

2547.D Y



