BESCHVWERDEKAMVERN  BOARDS OF APPEAL OF CHAMBRES DE RECOURS
DES EUROPAI SCHEN THE EUROPEAN PATENT DE L' OFFI CE EUROPEEN

PATENTAMI'S OFFI CE DES BREVETS

Internal distribution code:

(A [ ] Publicationin Q
(B) [ ] To Chairmen and Menbers
(O [X] To Chairnen
(D) [ 1 No distribution
DECI SI ON
of 23 May 2001
Case Nunber: T 0861/99 - 3.4.2
Appl i cation Nunber: 94120014. 9
Publ i cati on Nunber: 0664466
| PC: 2B 6/ 38

Language of the proceedi ngs: EN

Title of invention:
Ferrul e

Appl i cant:
SUM TOMO W RI NG SYSTEMS, Ltd.

Opponent :

Headwor d:

Rel evant | egal provisions:
EPC Art. 123, 54, 56

Keywor d:

"Amendnent - adm ssible (yes)"
"Novelty - yes (after anendnent)"”
"I nventive step - yes"

Deci sions cited:

Cat chword

EPA Form 3030 10.93



9

Europdisches European Office européen
Patentamt Patent Office des brevets

Beschwerdekammern Boards of Appeal Chambres de recours

Case Nunber: T 0861/99 -

Appel | ant :

Represent ati ve:

Deci si on under

Conposi tion of

Chai r man: E.
Menmber s: M
V.

3.4.2

DECI SI1 ON

of the Technical Board of Appeal 3.4.2

appeal :

t he Board:

Turrini
A. Rayner
Di Cerbo

of 23 May 2001

SUM TOMO W RI NG SYSTEMS, Ltd
1-14, N shi suehiro-cho
Yokkai chi - shi

M e- ken 510 (JP)

Kuhnen & Wacker

Pat ent anwal t sgesel | schaft nbH
Al oi s- St ei necker-Strasse 22

D- 85354 Freising (DE)

Deci si on of the Exanmining Division of the

Eur opean Patent O fice posted 20 April 1999
ref usi ng Eur opean patent application

No. 94 120 014.9 pursuant to Article 97(1) EPC



- 1- T 0861/ 99

Summary of Facts and Submn ssions

1247.D

The applicant has appeal ed agai nst the decision of the
exam ni ng di vi sion refusing European patent application
94 120 014.9. The invention concerned a ferrule fitted
to an optical fibre.

Included in the docunents nentioned in the exam nation
procedure before the first instance are the foll ow ng:

D1: US-A-4 510 005

D2: US-A-4 695 124

During the proceedi ngs before the exam ning division,
the appellant referred to om ssion of adhesive as a
feature of the invention. H's subm ssions culmnated in
the presentation of a claimincluding the feature

"W thout intervention of any adhesive". In the mnutes
of the oral proceedings, the opinion is however
expressed by the exam ning division that the
application docunents as filed do not provide an

unanbi guous di scl osure of the feature. The fact that an
adhesive is not nentioned in any of the enbodi nents
cannot be interpreted as neaning that it excludes under
all circunstances a fibre end being held by an

adhesi ve. The division al so observed that the sheath
hol ding the ferrule according to the application (see
page 3, lines 18 and 19) has an outer dianeter slightly
greater than the outer dianeter of the sheath so that
the sheath will not be held by friction, which is
interpreted as a hint towards the presence of adhesive
rat her than the absence thereof. However, in a

comruni cation preceding the oral proceedings, also with
reference to the dianeters, the division had indicated
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that the description does not nmake clear exactly how
the sheath is held in the ferrule but since no adhesive
iIs to be used, it was inmagi ned that a nmechanica
fixation like that of docunent D2 is to be used. The
upshot of the discussion during the oral proceedi ngs
about the "without intervention of any adhesive"
feature was that the applicant presented clains in
which this feature was om tted.

In the decision under appeal itself, the division
referred to a flare angle of about 20° derivable from
Figure 4 of docunent D1 and reached the conclusion that
the subject matter of claim1 of the then main request
was not novel and that that of the anended auxiliary
requests were not adm ssible under Article 123(2) EPC

On the question of the feature relating to "w thout

i ntervention of any adhesive" which was not present in
any of the various clains 1 up for decision by the
division, it was incidentally nentioned in connection
with a dependent claimthat the ferrule according to
docunent D2 did not use adhesive and is capabl e of
surviving a heating cycle test. Mreover, it was

obvi ous that this teaching could be applied to that of
docunent D1 for the stripped plastic end portion.

1. In the statenent setting out the grounds for appeal,
the appellant subnmitted that absence of adhesive is
di scl osed in the application papers as originally
filed. In particular, the application discloses the
prior art as using adhesive to solve sinking and crack
generation. The specific description of the application
itself concentrates on the front end of the fibre and
the result of tests of varying flaring angles are shown
in Table |I. The description does not nention adhesive
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and nor is it shown in the drawings. Thus its absence
is directly and unanbi guously di scl osed. Docunent D1
does not show a flaring angle systematically not nore
than 30°, nor does it teach the concept of the present
application to use a specific geonetry of the fibre end
to avoid cracks and sinking in. A surprising effect of
flaring the tapered inner surface of the ferrule at a
specific angle of not nore than 30° is being able to
avoi d use of adhesive w thout sinking and cracks and

W t hout the disadvantage of a plastic cylinder of the
sane thermal coefficient as the optical fibre as taught
by docunent D2.

The board issued a prelimnary opinion and in reply
thereto, the appellant requested that the decision
under appeal be set aside and a patent granted on the
basi s of the docunments identified in the reply as well
as on an auxiliary basis oral proceedings.

Claim1 according to the request of the appellant is
wor ded as foll ows:

A ferrule fitted on an end of a plastic fiber
conpri si ng:

a tubular core wire holding portion (12) receiving and
hol di ng adhesive-free a core wire portion (b) of the
plastic fiber (A); and

a tubul ar sheath hol ding portion (11) receiving and

hol ding a sheath portion (a) of said plastic fiber (A,
the plastic fiber (A), when not held, undergoing
shrinkage relative to the ferrule during thermal shocks
caused by different thermal expansion coefficients of
the ferrule, sheath and core wire, and

said core wire holding portion (12) including a |arge-
di aneter portion (13) at a front end thereof having a
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tapered inner surface such that an inner dianeter

t hereof increases towards the front end, the angle at
whi ch said tapered i nner surface is flared being not
nore than 30 degrees.

Reasons for the Decision

2.2

1247.D

The appeal conplies with the provisions nentioned in
Rule 65(1) EPC and is therefore adm ssible.

Adm ssibility of amendnents (Article 123(2) EPC)

Conpared with the docunents as filed, present claim1l
has had i ntroduced thereto the foll ow ng wordi ng, now
referenced (a), (b) and (c) by the board for

conveni ence:

(a) fitted on an end of a plastic fiber

(b) adhesive-free, and

(c) the plastic fiber (A, when not held, undergoing
shrinkage relative to the ferrule during therm
shocks caused by different thermal expansion
coefficients of the ferrule, sheath and core wre.

Consequenti al grammatical changes were nmade to the
claim which also had reference nuneral s introduced
thereto in accordance with Rule 29(7) EPC. The

i ntroductory part of the specification has been adapted
to the i ndependent claimand to discuss the prior art
{Rules 27(1)(b) and (c)}.

Figure 1 of the docunents as filed shows a ferrule
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fitted on the end of a plastic fibre, so that feature
(a) was present in the docunents as filed. The origina
di scl osure of feature (c) can be found in lines 10 to
15 on page 2, which set out the starting point for the
i nventi on.

Conflicting signals about adm ssibility in the sense of
Article 123(2) EPC of an anendnent pertaining to a
feature |i ke feature (b) are present in the proceedi ngs
before the first instance. On the one hand "no use of
adhesi ve" seens to have been accepted in the

comuni cation before the oral proceedi ngs and noreover
the feature "wi thout intervention of any adhesive"
present in claim5 was incidentally nentioned in the
deci si on under appeal solely with reference to

Article 56, inplying adm ssibility under Article 123(2)
EPC was not challenged. On the other hand, during the
oral proceedi ngs, no decision was necessary on the
feature because the negative "opinion" on adm ssibility
advanced at that time occasi oned cancel |l ati on thereof.

The board observes that no reference is nmade to
adhesive in the specific description or draw ngs.
During the exam nation proceedings, the first instance
was however concerned that no explicit exclusion of
adhesi ve "under all circunstances"” is present.

Consi deration of the application as a whole and
especially the introduction thereof neverthel ess
reveals that this feature is indeed directly and
unanbi guousl y derivable fromthe applicati on docunents
as originally filed. The reason for this is that having
expl ai ned the problem of sinking in and cracking
(lines 10 to 20 on page 2), lines 16 and 30 on page 2
then teach that the plastic fibre has been fixed by
adhesive. In line 30, it is explained that use of
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adhesi ve avoids sinking in and cracki ng. However, the
di sadvantage of this approach is then given, nanely
that it is necessary to wait for the adhesive to dry,

| eadi ng to poor productivity. The board notes, in
particul ar, the use of the perfect tense in "has been
fixed", which neans that fromthe viewoint of the
patent application, use of adhesive is in the past,
i.e. sonething already tried and other than the patent
application. Thus, fromthe sane starting point the
stated object of the invention remains that of avoiding
sinking in and cracking, which necessarily neans that a
fresh approach to that already dealt with in relation
to adhesive is used as is confirmed by adhesi ve not
bei ng shown in the specific description. The board
agrees with the view expressed in the conmuni cati on of
t he exam ning division that the description does not
make cl ear exactly how the sheath is held in the
ferrule but sees no reason in the light of page 3,
lines 18 and 19 of the specification to specul ate about
hints to adhesive in relation to the anmended cl aim

i.e. to feature "a tubular core wire holding portion
(12) receiving and hol di ng adhesive-free a core wire
portion (b) of the plastic fiber (A" in claiml.

Li kew se open ended specul ati on about absence of
adhesi ve "under all circunstances” is not related to
the disclosure of the patent application, but to
undefined "circunstances".

2.4 Therefore, the board is satisfied that docunents
according to the request of the appellant satisfy the
requi renments of Article 123(2) EPC

3. Novelty (Article 54 EPC)

3.1 Docunent D1 di scloses with reference to Figure 1, one

1247.D Y A
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end of a fiber optic cable 10, including an outer
jacket 12 with a central optical fiber 14 to be
termnated by a ferrule 16. Initially, the optica

fiber includes an unpolished end face 18, which nust be
hi ghly polished in order to permt efficient

transm ssion of light. The ferrule is forned with a
hol I ow, cylindrical bore 20 and a snaller dianeter
hol I ow, cylindrical bore 22, suitably sized so as to
permt the ferrule to be fitted onto the cable as shown
in Figure 2. Either or both of the hollow portions 20
and 22 may be tapered to facilitate holding the cable
and fiber. A heat bonding agent 24 is placed between
the ferrule and the fiber optic cable so that the
ferrule can be heat bonded to the cable. The ferrule is
flared at the end of its narrow bore to provide a
cavity 26 into which the fiber, when softened, can flow
as it is urged against nold 28 during polishing and
formng of the end face. A flared end portion is shown
in Figure 4 with a flare angle by inspection of

approxi mately 20 degrees, although no specific angle or
any significance thereof is nmentioned in the docunent.
Docunent D1 di scloses the optical fibre being nmade of

gl ass, plastic or quartz and materials suitable for the
ferrule as netals, ceram cs and gl asses.

Accordingly, the subject matter of claim1l1l differs from
t he discl osure of docunent D1 by virtue of the

"adhesi ve-free" feature. In addition, taking the
possibilities contained in the disclosure of docunent
D1 as a whole, an explicit choice of material (plastic
fibre) and range of flare angle is nade.

Docunment D2 discloses in Figures 1 and 2, a plastic
optical fiber cable 1, which is fornmed of a plastic
optical fiber 2 and a plastic sheath 3 for covering the
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outer periphery of the core 2. The core is fornmed, for
exanpl e, of al kyl nethacrylate resin, or polystyrene
resin, the cladding is forned, for exanple, of
fluorine-containing polyner, or alkyl nethacrylate
resin, and the plastic sheath is forned of

thernopl astic resin. The plastic sheath 3 is renoved
for a suitable length fromthe end of the plastic
optical fiber cable 1, thereby exposing the end of the
plastic optical fiber 2. The end of the core 2 is
enlarged in a flared shape and the end of the core 2 is
formed into an enlarged part 2a. In Figures 1 and 2,
reference nuneral 4 designates a ferrule, which is
axially forned as a conbination of a plastic
cylindrical nmenber 5 which forns the term nal end of
the ferrule 4 and a netal cylindrical nenber 6 which
forms the base end of the ferrule 4. The plastic
cylindrical nmenber 5 is nmade of thernoplastic resin
such as polyesters, and the netal cylindrical nenber 6
is made of netal such as alum num or brass. The plastic
cylindrical nenber 5 has a bore capabl e of containing
the end of the plastic optical fiber 2 therein, and the
i nner peripheral surface 5a of the end of the
cylindrical nenber 5 is enlarged in a flared shape.

Mor eover, according to line 65 et seqg. of colum 2,

part of the ferrule is forned of plastic, and
corresponds to the plastic optical fiber of the plastic
cylindrical nenber. Consequently, the optical fiber
core is not affected by the influence of the heating
cycl e which occurs when the materials of both are
different, and damage to the core when treated by a
heating cycle can be accordi ngly avoi ded.

Accordingly, the subject matter of claiml1l differs from
the discl osure of docunment D2 by virtue of the flare
angl e of not nore than 30 degrees and the functiona
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feature relating to the plastic fibre (A), which when
not hel d, undergoes shrinkage relative to the ferrule
during thermal shocks caused by different therna
expansi on coefficients of the ferrule, sheath and core
W re.

No ot her avail abl e docunent cones cl oser than docunent
D1 or D2 to the subject matter of claiml1 so that the
requi renents of Article 54 EPC are satisfied.

Inventive Step (Article 56 EPC)

In the opinion of the board, the closest prior art is
to be found in docunent D2, because it also starts from
an adhesi ve based configuration, shows a flare angle
and addresses the problem of adhesive drying tine (see
colum 1, lines 60 to 63) by dispensing with adhesive.
However, the way this is achi eved necessarily involves
use of plastics in the ferrule corresponding to the
plastic of the wire portion. The probl em sol ved by the
novel features of the claimis to find an alternative
adhesive free configuration. The inportance of the
flare angle in this context is not recognised at all in
t he teaching of docunent D2 and thus the subject matter
of present claim1l1 including the flare angle specified
cannot be reached in an obvious way therefrom No help
in this respect is provided by docunent D1 because an
arrangenent enpl oyi ng adhesive is disclosed, in other
words a step backwards is taken from docunent D2, which
IS a course running counter to the teaching of docunent
D2 and which the skilled man accordi ngly woul d not have
foll owed. Therefore, the subject matter of claim1l
cannot be reached in an obvious way by starting from
the teaching of docunent D2 in a conbination with that
of document D1.
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If, on the other hand, docunent Dl is taken as starting
poi nt, the problem solved by the novel features of the
invention is to provide a ferrule fitted on an end of a
pl astic fiber which can be produced nore quickly
because it does not involve waiting for adhesive to
dry. Wile adhesive is not used according to the

t eachi ng of docunent D2, the board considers that the
skilled person would not have applied this teaching to
that of docunment D1 without also applying the
"corresponding plastic" feature as explained in |line 65
et seq. of colum 2 which is contrary to the cl ai ned
"thermal expansion coefficients"” feature. This is
because the use of a "corresponding plastic" for
ferrule and fiber is the thrust of docunent D2 in
relation to avoi dance of adhesive, the teaching of

whi ch accordi ngly woul d have been directly foll owed.
Moreover, in view of the differing flare angle
magni t udes i n docunent D1 and the flare angle shown in
docunent D2, even in a conbination of the docunents,
whet her the flare angle produced woul d have sati sfied
claiml is at best indeterm nate. Therefore, the
subject matter of claim1 also cannot be reached in an
obvi ous way by starting fromthe teaching of docunent
DL in a conbination with that of docunent D2.

Accordingly the subject matter of claim1l is considered
as involving an inventive step and therefore to satisfy
Article 56 EPC. The sane conclusion applies to claim?2
in view of its dependence fromclaiml1.

No ot her avail abl e docunent cones closer to the

i nvention than docunent D1 or D2 so that the inventive
step of the subject matter of claiml1l is not called

I nto question thereby.
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Havi ng convinced itself that the patent application
satisfies the requirenents of the Convention, the
board, in accordance with Article 111(1) EPC, considers
it appropriate to exercise the power within the

conpet ence of the exam ning division to order grant of
a patent. Since the board is not deciding against the
request of the appellant, the oral proceedings
requested on an auxiliary basis by the appellant are
not necessary.

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 grant a patent with the follow ng description,
cl ai ns and dr aw ngs:
descri ption:
pages 1, 2, 2a (text to be inserted on page 2) and 3
filed wwth the letter of 19 June 2000
pages 4 to 6 of the description as originally filed
cl ai ns:
claime 1 to 2 filed with the letter of 19 June 2000
dr aw ngs:
sheets 1/4 to 4/4 as originally filed,

The Regi strar: The Chai r man:

1247.D



- 12 - T 0861/ 99

P. Muartorana E. Turrini
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