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Summary of Facts and Subm ssi ons
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Eur opean patent No. 0 442 553 was granted on the basis

of European patent application No. 91 200 156.7.

Caiml, the only independent claimas granted reads as

foll ows:

”1_

An optical anplifier insertable in series in an
optical fiber telecommunication |ine for
anplifying optical signals propagating in this
fiber line, conprising

at | east a | um nous punping source (6) for
generating optical radiation having a wavel ength
shorter than that of said optical signal

an active optical fiber (7) containing a
fluorescent dopant in its optical core, being
capable to emt light in the wavel ength range of
the optical signal when punped at the wavel ength
of the punping source, and a dichroic coupler (4)
having two inputs connected to the optical fiber
line and to the | um nous punping source
respectively, and an output (5) connected to one
end of said active fiber,

wherein

the active optical fiber (7) is a fiber that when
arranged in a substantially rectilinear
configuration permts single-nobde propagation at
t he wavel ength of the optical signal and nulti-
nmode propagation at the punping radiation

wavel ength and in that the active fiber is

di sposed in a curved configuration at |east over
70% of its overall length, wth a bending radius
such that said fiber provides only single node
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propagati on of the fundamental node at the punping
radi ati on wavel ength. "

The opposition filed against the patent was rejected by
t he opposition division. The opposition was founded on
the grounds that the clained subject-matter | acked
novelty and inventive step in viewin particular of the
contents of the foll ow ng docunents:

D6: M J. F. DIGONNET, SPIE Vol. 1171, Fi ber Laser
Sources and Anplifiers, 6-8 Sept. 1989, pages 8 to
26;

D9: L. B. JEUNHOWE, Single-Mde Fiber Optics, Marcel
Dekker Inc., 1983, pages 8 to 26 and 87 to 94;

D13: S. SHHM DA, Optics & Photonics News, Jan. 1990,
pages 6 to 12; and

D14: WO A-87/01246.

The appel | ant (opponent) filed an appeal against the
deci sion. In support of his argunents he filed a series
of further citations, quoted D16 to D19 and Annex 2 to
Annex 5, anongst which

Annex 2: M YAMADA et al., Er3®-Doped Fiber Anplifier
Punped by 0.98 pum Laser D odes, |EEE
Phot oni cs Technol ogy Letters, Vol. 1,
No. 12, Decenber 1989.

Oral proceedings were held on 12 January 2000, at which
t he appell ant requested that the appeal ed deci si on be
set aside and that the patent be revoked.
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The respondent (proprietor of the patent) for his part
requested that the appeal be dism ssed.

The appellant's argunments in support of his request can
be summari sed as foll ows.

The further citations filed only at the appeal stage,
in particular docunent D19 and Annex 2, provided
evidence that optical fiber anplifiers wiwth a fiber
perm tting single-node propagation at the wavel ength of
the optical signal and nulti-nbde propagation at the
punpi ng radi ati on wavel ength had actually been realised
in practice at the priority date of the patent, and
that they had not been contenplated only as a
theoretical possibility, as had been alleged by the
respondent in view of the rather abstract content of
the docunent D6 used so far in the procedure. The newy
filed Annexes 4 and 5 simlarly showed that the general
effect of bends in an optical fiber, consisting in
attenuating propagation of higher order radiation
nodes, as was known per se from docunent D9, had al so
al ready been applied in practical constructions, to
shift the effective cut-off wavel ength of a fiber
system down to a val ue bel ow the system s operating
wavel engt h. These docunents therefore were highly

rel evant to the question of inventive step, and they
shoul d be admtted into the procedure, accordingly.

The cl ai ned subj ect-matter |acked novelty in view of

t he construction disclosed in docunment D14 with
reference to Figure 10. Figure 10 and the correspondi ng
passage of the description did not explicitly describe
the coiled arrangenent of the anplifying fiber nor the
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clainmed features directed to its transm ssion nodes at
both the punping and signal wavel engths. These el enents
coul d however be easily derived fromthe other

enbodi nents di scl osed in the sane docunent, relating to
the use of the sane anplifying fiber in |aser
arrangenents.

The cl ai ned subject-matter also | acked an i nventive
step in view of the closest prior art constituted by
the device disclosed in Annex 2, fromwhich it was

di stinguished only by its disposition into a curved
configuration in such a way as to achi eve singl e- node
propagati on also at the punping radiation wavel engt h.

Thi s distinction could not however be consi dered

i nventive, since in particular it did not solve any
techni cal probl em ot her than achieving the obvious
benefit of making the anplifier nore conpact. As was
evi denced by the declarations by Dr Nolan and

Dr Henpstead filed with the appellant's grounds of
appeal, punp light that was solely in the fundanental
node when | aunched into a nulti-fiber wavegui de woul d
not transfer any power to a higher node, so that
reduci ng the cut-off wavel ength bel ow t he punping
wavel engt h woul d not provide any benefit to the
efficiency of the anplifier. If nmulti-node punping
light was introduced into the fiber, illumnating al
but the fundanental node would only result in a | owner
punpi ng efficiency. The higher efficiency shown by the
exanpl es of the opposed patent did not result fromthe
clai med invention, but only fromthe use of a fiber of
hi gher nunerical aperture.

Docunent D6 which provided a review of theoretica
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nodel s of fiber amplifiers, was the only docunent on
the file to provide any support for the respondent's
al l egation of the occurrence, in prior art fiber
anplifiers, of gain fluctuations induced by power
exchange between the punp nodes resulting from

envi ronnental changes, as was referred to in

par agraph 3.4 of the docunent. Fromthe declaration by
M Di gonnet, the author of docunent D6, joined to the
statenment of the grounds of appeal it was however clear
that the above passage woul d not have been interpreted
by the skilled person as neaning that such fluctuations
normal |y occurred under real life conditions. Neither
did the experinmental conditions of the tests described
in the declaration by M Vavassori and relied upon by
t he respondent, which tests involved repetitive
deformation of a fiber coil, in any way replicate such
real life conditions. Anyway, there was no nmention in
the patent in suit of an effect of the clained
arrangenent on power stability. Such effect could not
therefore be invoked in order to re-define the
techni cal probl em addressed by the invention.

Thus, the alleged invention only conprised the

unrel ated feature of the anplifier fiber being coiled
up. This was a commobn neans of achieving a conpact
arrangenent of such optical fibre anplifiers, which
used to conprise tens or hundreds of netres of fiber.
Such coiling up woul d necessarily result in the clained
reduction of the cut-off wavel ength, for the reasons
expl ained for instance in docunent D9, and therefore

al so necessarily provide the technical effect relied
upon by the respondent, if any.
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The respondent for his part submtted that the newy
filed docunents relied upon by the appellant did not in
effect shed any new light on the prior art as al ready
identified in the opposition procedure. Annex 2, in
particular, was an article of which the manuscript was
received by the editor on 11 August 1989, which was
earlier than the effective date of docunent D6, in
Sept enber 1989. Docunent D6, which so far had been
consi dered to disclose the closest prior art, thus
better reflected the | atest devel opnents in the field
and the actual starting point of the invention at the
priority date of the patent in suit than Annex 2.

Docunent D14 did not disclose any arrangenent
conprising all the features of present claim1l1l. Since
it was not permssible for the proper interpretation of
a docunent to arbitrarily conbine sel ected features

di scl osed i ndependently of each other in connection
with the description of different devices, the docunent
coul d not jeopardise novelty of the clained subject-
matt er.

Concerning inventive step, the invention was

di sti ngui shed fromthe arrangenent recommended in
docunent D6 in that it conprised a fiber having a

nom nal cut-off wavel ength conpri sed between the punp
wavel engt h and the signal wavel ength, instead of the
known anplifier fiber which was single-node for both
the punp radiation and the signal radiation. In
addition, the fiber was bent in the specific manner set
out also in the claim so as to reduce the incidence of
signal power fluctuations, the occurrence of which had
been foreseen in docunent D6 and confirnmed by the
experinmental set-up described in the declaration by
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M Vavassori as filed on 13 Decenber 1999.

The prior art did not in anyway hint at bendi ng opti cal
fibers designed for nulti-node radiati on propagati on so
as to achieve single node propagation.

Reasons for the Deci sion

0251.D

The appeal neets the requirenents of Articles 106 to
108 and of Rule 64 EPC. It is adm ssible, accordingly.

Adm ssibility of late-filed docunents into the
procedur e

Docunents D16 to D19 and Annexes 2 to 5 as cited by the
appel l ant in support of his argunentation agai nst the
patentability of the clainmed subject-nmatter were filed
in the appeal procedure only. They thus constitute

evi dence whi ch goes beyond the "indication of facts,

evi dence and argunents" presented in the notice of
opposition pursuant to Rule 55(c) EPC in support of the
grounds of opposition. According to the case |aw of the
Board' s of appeal, based on the judicial character of

t he appeal procedure, which is "less investigative"
that the adm nistrative procedure in the first

I nstance, as was enphasised in particular in the

deci sion G 9/91 and the opinion G 10/91 of the Enl arged
Board of Appeal (Q) EPO 1993, 408 and 420), such | ate-
filed evidence should only very exceptionally be
admtted into the appeal procedure in the appropriate
exercise of the Board's discretion, if such new
material is prinma facie highly relevant in the sense
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that it can reasonably be expected to change the
eventual result and is thus highly likely to prejudice
mai nt enance of the European patent (see in particular
T 1002/92 (QJ EPO 1995, 605).

In the present case, the Board having scrutinised al
the late-fil ed docunents reached the concl usion that
Annex 2 di scl oses an arrangenent which cones
substantially closer to the clained subject-matter than
the prior art disclosed in docunent D6, which during

t he opposition procedure and in the decision under
appeal had been considered to represent the closest
prior art. As a matter of fact, for the reasons which
will be indicated nore in detail below, Annex 2

di scl oses a concrete enbodi nent of an optical fiber
anplifier of a type permtting single node propagation
at the wavel ength of the optical signal and nulti-node
propagati on at the punping radiation wavel ength, in
accordance with one essential feature of claim1. In
contrast, docunent D6 only refers to such a possibility
as a |l ess favourable conparative exanple in a

t heoretical nodel calculation. For that reason, Annex 2
prima facie constitutes a highly relevant citation,

whi ch m ght seriously question the correctness of the
reasoning in the appeal ed deci si on.

The other late-filed citations do not in the Board's
opi ni on shed any substantially different |ight on the
prior art as illustrated by the evidence al ready
presented in the notice of opposition. In particular,
the respondent did not deny that the general effect of
bends on the propagation of radiation in an optica
fiber, as referred to in Annexes 4 and 5, was known in
the art, and illustrated al so in docunent D9. These
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annexes are dedicated to the different technica
probl em of avoi di ng nodal noi se generated for instance
at inperfect connections in single node fiber systens,
which is solved by providing an additional |ength of
fiber bends in the radiation path. These annexes
however do not relate to the operation of an optica
fiber anplifier. They neither suggest to di spose an
active fiber in a curved configuration over at |east
70% of its overall length, nor to render nono-node a
fi ber device actually designed for being nmulti-node as
set out further in present claim1.

For the above reasons, the Board decided to admt
Annex 2 in the appeal procedure, and to disregard the
ot her citations not submitted in due tine by the
appel lant, by virtue of Article 114(2) EPC

Novel ty

Docunent D14, which is the sole citation relied upon by
the appellant in support of his attack against the
novelty of the clained subject-matter, discloses both
optical fiber lasers and optical anplifiers. The only
enbodi nent of an anplifier is described with reference
to Figure 10 (see page 15, line 9 to page 16, line 7).
Thi s passage neither states the punp and signha

radi ati on wavel engths, nor the cut-off wavel ength of
the fiber, above which only nono-node propagation is
permtted. The appellant in this respect referred to

i ndi cations given in the sane docunent in conjunction
wi th other arrangenents, using an active fiber as a

| aser rather than as an anplifier. The docunent in the
Board's view however |acks any explicit or inplicit
teaching that specific features disclosed in relation
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with optical fiber |asers also applied to the optical
fiber anplifier of Figure 10. Quite on the contrary it
is noticed that the passage directed to the anplifier
of Figure 10 refers to an erbiumdoped fiber (see the
sentence bridgi ng pages 15 and 16), whilst the |aser
fiber said to exhibit a cut-off wavelength of 1 umis
specified to be of the neodym um doped typed (see
page 8, lines 3 to 11) which shows that different
fibers are used for the respective enbodi nents.
Docunent D14 also fails to disclose that coiling up of
the anplifier fiber, if any, should be perfornmed in
such a way as to neet the conditions set out at the end
of present claim1 in respect of the punp node
propagati on, and at |east over 70% of the overal

| ength of the fiber.

Annex 2 discloses an optical anplifier insertable in
series in an optical fiber tel ecommunication line for
anplifying optical signals propagating in this fiber
line, conprising at |east a | um nous punping source for
generating optical radiation having a wavel ength
shorter than that of said optical signal (0.98 um as
conpared to between 1.49 and 1.58 un), an active
optical fiber containing a fluorescent dopant (erbiunm
inits optical core being capable to emt light in the
wavel ength range of the optical signal when punped at
the wavel ength of the punping source, and a dichroic
coupl er having two inputs connected to the optica

fiber line and to the | um nous punpi ng source
respectively, and an output connected to one end of
said active fiber, wherein (since the cut-off

wavel ength is of 1.1 um the active optical fiber is a
fi ber that when arranged in a substantially rectilinear
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configuration permts single-node propagation at the
wavel ength of the optical signal and nulti-node
propagati on at the punping radiati on wavel ength (see
page 422, "Experinental Procedures").

The docunent does not refer to any bending of the

fiber. Accordingly, the subject-matter of claim1l of

the patent in suit is distinguished fromthe optica
anplifier disclosed in Annex 2 in that the active fiber
is disposed in a curved configuration at |east over 70%
of its overall length, with a bending radius such that
said fiber provides only single node propagati on of the
fundanmental node at the punping radi ati on wavel engt h.

3.3 The remai ni ng docunents on the file do not cone cl oser
to the clai ned subject-nmatter

In particular the set of paraneters given in the third
par agr aph of page 15 of docunment D6 for use in the

mat hemati cal nodel s presented there actually
anticipates the sane features of claim1l as the fiber
of Annex 2, and the docunent does not refer to any
bendi ng of the fiber either.

3.4 For these reasons, the subject-matter of claim1l of the
patent in suit is novel within the neaning of
Article 54 EPC

4, I nventive step
4.1 The closest prior art in the Board' s opinion is
constituted by the optical fiber anplifier disclosed in

Annex 2. This docunent was published in Decenber 1989
shortly before the priority date of the patent in suit,

0251.D N
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which is 12 February 1990. It discloses a concrete
exanple of a fiber anplifier with a fiber designed for
mul ti-node propagation at the wavel ength of the punping
radi ation, and it does not hint at any particular
difficulty which would deter the skilled person from
contenpl ati ng further devel opnent of the described

devi ce.

On the contrary, docunent D6 reviews theoretical nodels
of fiber anplifiers. Although it uses as an exanple a
set of paraneters corresponding to a fiber which is for
mul ti-node propagation at the punping radiation (see
page 15, third paragraph), it also states that:

“If the fiber is nmultinoded at the punp wavel engt h,
power exchange between the punp nodes resulting from
envi ronmental changes w Il induce sizeable gain
fluctuations. Inasnmuch as possible, it is therefore
preferable, as in four-level material fiber devices, to
design the fiber such that it carries a single punp
node" (see page 16, point 3.4, second paragraph).

For these reasons, docunment D6 in the Board's opinion
constitutes a |l ess appropriate starting point for

getting to the clainmed anplifier, which - against the
explicit warning in D6 - actually conprises an active
fiber which is nulti-noded at the punpi ng wavel engt h.

The Board cannot endorse the respondent’'s |ine argunent
to the effect that docunent D6, published in Septenber
1989, illustrates a | ater stage of devel opnent of the
art than Annex 2, the manuscript of which was received
by the editor on 11 August 1989, as indicated at the
bottom of the left-hand col um on page 422 of the



4.2

0251.D

. 13 - T 0215/ 98

annex. In addition to the fact that there is no

evi dence that the manuscript of Annex 2 was not
substantially amended before its actual publication,
the contents of docunent D6, published from®6 to

8 Septenber 1989 also had to be conceived by its author
sone tinme before this date. In any case, both docunents
are tinely so close to each other that they nust be
considered as illustrating technical and theoretica
devel opments which resulted from substantially paralle
research efforts.

The optical anplifier set out in claim1 of the patent
in suit is distinguished fromthe closest prior art
anplifier as disclosed in Annex 2 in that the active
fiber is disposed in a curved configuration at |east
over 70%of its overall length, with a bending radius
such that said fiber provides only single node
propagati on of the fundanental node at the punping
radi ati on wavel engt h.

The respondent in this respect submtted that the
clained fiber configuration allowed to reduce out put
signal power fluctuations in practical use of the
optical anplifier, which was denied by the appellant.

The Board agrees that the description of the patent
does not refer to any reduction of the output signa
power fluctuations as a result of the clai ned
arrangenment, but that it stresses instead the achieving
of a greater efficiency (see the results of the
conparative exanple frompage 6, line 21 to page 7,
line 35). The whol e description however starts froma
prior art constituted by an optical fiber anplifier in
whi ch the active fiber is of the single-node type both
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at the signal wavel ength and at the punpi ng wavel ength
(see page 2, lines 17 to 32 and the conparative exanple
at the top of page 7). Since substantially closer prior
art as disclosed in Annex 2 was brought to |ight by the
appel l ant, the Board sees no objection to the
respondent now founding its argunentation in favour of

i nventive step on a technical effect objectively
derived froma direct conparison with this cl osest
prior art, and also related to the general issue of the
quality of signal anplification, nanely the inproving
of output signal stability.

The Board is also satisfied that the clained features
actually achi eve an inprovenent of the output signal
stability, despite the appellant's denying that any
noti ceabl e gain variation would occur during nornmal use
of the closest prior art arrangenent.

Docunent D6 indeed explicitly refers to power exchange
bet ween t he fundanental and hi gher punp nodes inducing
si zeabl e gain fluctuations as a result of environnental
changes. The Board in this respect agrees to the
statenment nade by M Digonnet, the author of

docunment D6 in the declaration filed with the
appel l ant's statenent of the grounds of appeal, to the
effect that the passage on page 16 of the docunent did
not suggest that all and environnental effects would
cause such a power coupling, nor that gain fluctuations
woul d necessarily take place. The passage nevert hel ess
clearly indicates that gain fluctuations can actually
result fromsufficiently |arge environnental changes,
e.g. large variations in tenperature or applied
nmechani cal stress. This is confirned by the experinent
described in the declaration by M Varassori as filed
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by the respondent. The Board agrees to the appellant's
contention that the magnitude of the perturbation
brought to the experinental arrangenent, consisting in
conti nuously varying the dianeter of a turn of the
active fiber, does not correctly reflect the nmuch | ower
nmechani cal stresses inposed on an optical anplifier in
normal use. Snmaller perturbations can however
reasonably be expected to still produce sone gain
fluctuation, even at a nuch | esser degree. In addition,
optical anplifiers can certainly be used al so under
substantial ly higher-than-normal tenperature or stress
condi ti ons.

The decl arations by Dr Nolan and Dr Henpstead as filed
with the appellant's grounds of appeal do not address
the question of the stability of the output signha
power .

Thus, the technical problemunderlying the clained
arrangenent as objectively determ ned froma conparison
with the closest prior art is to inprove the optical
fiber anplifier of Annex 2 in such a way as to reduce

t he i ncidence of environnental changes on its gain
stability.

The sensitivity to environnental perturbations of
optical fiber anplifiers of the type disclosed in
Annex 2 was known al ready from docunent D6 (see

page 16, the second paragraph of point 3.4). The
recognition of the technical problem does not per se
contribute to inventive step, accordingly.

Thus it remains to be considered whether the clained
sol ution consisting in disposing the active fiber in a
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curved configuration at |east over 70% of its overal

l ength with a bendi ng radius such that said fiber

provi des only single node propagation of the
fundanent al node at the punpi ng wavel ength was obvi ous
to the skilled person at the priority date of the

pat ent .

Docunent D6 is the sole prior art citation on the file
to address the sane technical problemas the patent in
suit. It explicitly recomrends "to design the fiber
such that it carries a single punp node" (see page 16,
t he second paragraph of point 3.4). \Wen applied to the
er bi um doped fiber anplifier punped by 0.98 um | aser

di odes of Annex 2, this teaching would either call for
re-designing the fiber so that it exhibits a cut-off
wavel ength of 0.98 umor less instead of its effective
cut-off wavelength of 1.1 um or for selecting a

di fferent punping neans operating at a hi gher

wavel ength. The latter option is nentioned explicitly
in the sane passage of docunent D6, according to which,
for erbiumdoped silica fibers the result of the

anal ysis provides an incentive for a punp near 1.49 pum
Docunment D6 therefore in effect teaches away fromthe
cl ai med arrangenent, which in contrast achieves a
reduction of the effective cut-off wavel ength by the
effect of bending the fiber.

Docunent D9 is an excerpt froma book on the principles
and applications of single node fiber optics (see the
Title), which in Chapter 3.3 reviews the various
wavegui de attenuati on nmechani sns, in particular the
bendi ng | osses affecting the only, fundanental node as
It propagates in a bent single-node fiber. This
docunent does not therefore actually relate to the



0251.D

- 17 - T 0215/ 98

situation prevailing in the closest prior art
arrangenent of Annex 2, in which it is the higher order
nodes whi ch shall be renoved froma fiber actually

desi gned for nulti-nbode propagation, whilst the
fundanment al node punping and signal radiations should
clearly not be affected by the bending | osses referred
to in docunent D9.

The ot her docunents on the file, except for Annexes 4
and 5 which have not been considered nore rel evant than
docunent D9 for the reasons set out in point 2 supra,
and have not been admtted into the procedure,
accordingly, do not establish any rel ationship between
the bending of optical fibers and the propagati on

t herein of higher radiati on nodes.

The appel | ant expressed his concern that the present
patent coul d unduly cover optical fiber anplifiers
conprising an active fiber coiled nerely for the
totally unrel ated and comon purpose of reducing the
overall size requirenent of the anplifier. He however
failed to produce any evidence that the degree of
coiling which the skilled person would normally inpose
on an avail able active fiber of the type permtting

si ngl e node propagati on at the wavel ength of the
optical signal and nulti-nbde propagation at the
punpi ng radi ati on wavel ength, like the one disclosed in
Annex 2, in order to fit it into a conpact housi ng of
the type shown for instance in Figure 6 of docunment D13
(size: 50 x 130 x 110 mm would automatically result in
the clained reduction of the fiber's cut-off wavel ength
to a value equal to or less than the wavel ength of the
punpi ng radiation.
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For these reasons, the optical fiber anplifier defined
in claiml of the patent in suit cannot on the face of
the elenments on the file be considered to result in an
obvi ous manner fromthe state of the art. It involves
an inventive step within the neaning of Article 56,

accordi ngly.

4.4 The sane conclusion applies to the subject-nmatter of
dependent clainms 2 to 8, by virtue of their appendance
to claim1l.

5. Thus, the grounds for opposition raised by the
appel | ant do not prejudice the nmaintenance of the
pat ent unanended, and the decision to reject the

opposition as taken by the opposition division under
Article 102(2) EPC can be uphel d.

O der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

P. Martorana E. Turrini
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