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Summary of Facts and Subm ssi ons

0339.D

Eur opean patent No. 0 392 393 was granted on 27 Cctober
1993 on the basis of European patent application
No. 90 106 662. 1.

The granted patent was opposed by the present
appel l ants on the grounds that its subject nmatter

| acked novelty and inventive step with respect to the
state of the art (Article 100(a) EPC). The patent as
anmended in the opposition proceedings was also held to
contravene Article 123(2) EPC

The foll ow ng prepublished docunents were considered in
t he opposition proceedi ngs:

Dl: US-A-4 123 242

D2': JP-A-52-120 840 translated into French | anguage

D2: JP-A-51-120 840

D3: Journal of Applied Physics, vol. 50, no. 10,
Cct ober 1979, pages 6144 to 6148

D4: EP-A-0 320 384

Wth its decision posted on 27 February 1996, the
Qpposition Division held that the patent could be

mai ntai ned in anmended formon the basis of a set of
claime 1 to 3 filed with letter dated 19 Decenber 1995
(mai n request).
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| ndependent claim1 of this set of clainms reads as
fol | ows:

"1l. A drawi ng process for producing an optical fibre
(11) which conprises drawing the optical fibre (11)
froma preform (1) under tension to formthe optica
fibre while heating and nelting the preform

and wherein the drawi ng conditions are controlled
by neans of the deviation of the neasured di aneter of
the uncoated fibre froma preselected outer dianmeter of
the fibre when finished; characterized in that the
di aneter of the uncoated optical fibre (11) is neasured
at a position (Z) where the fibre is still in the state
of shrinking and fromwhich position further shrinkage
of the outer dianeter of the optical fibre (11), while
stretched, to the dianmeter of this fibre when finished
is not larger than 0.5% and wherein the term
"shrinkage" is a percentage ratio wherein the numerator
Is the difference in outer dianeters between the
optical fibre at said nmeasuring position (Z) and the
optical fibre when it has finished shrinking; and the
denom nator is the outer dianeter of the optical fibre
whi ch has finished shrinking."

Dependent clains 2 and 3 relate to preferred
enbodi nents of the drawi ng process defined in claiml.

An appeal against this decision was filed on 17 Apri

1996 by the opponents. On 25 June 1996, the statenent
of grounds was subm tted where the follow ng further

docunents were referred to:

D5: D.H Smthgall et al., "Drawing |ightguide fibre",
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Western Electric Eng., Wnter 1980, vol. 24,
no. 1, pages 49 to 61

D6: D.H Smthgall et al., "Characterization of the
preform stretching process”, Journal of Lightwave
Technol ogy, vol. Lt-5, no. 12, Decenber 1987,
pages 1755 to 1762

D7: D.H Smithgall, "Application of optimzation
theory to the control of the optical fibre draw ng
process", Bell System Technical Journal, vol. 58,
no. 6, July-August 1979, pages 1425 to 1435

Encl osed with its response to the grounds of appeal,
the respondent (patentee) referred to the docunent

D8: Handbook of glass data, Part A, Silica glass and
binary silicate gl asses, Elsevier, pages 76 to 78

In a comruni cati on posted on 30 April 1999, the Board
expressed as its provisional view that the clains of
the auxiliary request submtted at the oral proceedi ngs
hel d on 30 January 1996 before the opposition division
woul d not appear to contravene the requirenents of
Article 123(2) EPC

Oral proceedi ngs before the Board were held on
23 Septenber 1999 at which only the respondents were
repr esent ed.

In a telecopy dated 2 April 1999 and confirmed by their
letter received on 9 April 1999, the appellants had
informed the Board that they would not attend the ora
pr oceedi ngs.
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In their witten subm ssions, the appellants had
requested that the decision under appeal be set aside
and the patent revoked in its entirety.

The respondents requested that the appeal be dism ssed
and the patent be naintai ned

- in the formagreed by the OQpposition Division
(rmain request) or, in the alternative,

- on the basis of the set of clainms according to the
auxiliary request submtted at the oral proceeding
hel d on 23 Septenber 1999 (first auxiliary
request) or

- on the basis of clains 1 to 3 submtted at the
oral proceedi ngs before the Opposition Division
(second auxiliary request).

Caiml of the first auxiliary request reads as
fol | ows:

"1. A drawing process for producing an optical fibre
(11) which conprises drawing the optical fibre (11)
froma preform (1) under tension to formthe optica
fibre while heating and nelting the preform

and controlling the drawi ng conditions by neans of
t he deviation of the neasured dianeter of the uncoated
fibre froma preselected outer dianmeter of the fibre
when finished wherein, for a drawing rate of 200 mmn
or greater, the dianeter of the uncoated optical fibre
(11) is measured at a position (Z) from which position
further shrinkage of the outer dianmeter of the optica

0339.D Y A
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fibre (11), while stretched, to the dianmeter of this
fibre when finished is 0.5%to 0.08%

and wherein the term "shrinkage" is a percentage
rati o wherein the nunerator is the difference in outer
di aneters between the optical fibre at said neasuring
position (Z) and the optical fibre when it has finished
shrinking; and the denom nator is the outer dianeter of
the optical fibre which has finished shrinking."

At the oral proceedings, the Board gave the deci sion
that claim 1l according to the main request did not neet
the requirenents of the Article 123(2) EPC and that the
procedure woul d be continued in witing on the basis of
the first and the second auxiliary requests.

Encl osed with the Oficial letter dated 14 Cctober
1999, a copy of the mnutes of the oral proceedings
hel d on 23 Septenber 1999 was sent to the appellants
Wth the request to submt any coments within two
nmonths. In their letter received on 12 January 2000
i.e. after the expiry of the two nonth tine limt, the
appel l ants submitted further argunments, referring to

D9: AMRI TSU CORPORATI ON, Instruction Manual M51A/ B -
SLB DI A Measuring System 1984, V3, seven pages,
pages 1 to 3

D10: EP-B-0 320 384

and confirmed their request for revocation of the
pat ent .

The appellants, in their witten subm ssions, argued as
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foll ows:

There is no precise information in the application as
filed which allows a clear definition of the term

"shrinking". It nust, however, be distinguished between
di fferent kinds of "shrinking" i.e. contractions
caused:

(a) by the pulling forces on the fibre or

(b) by cooling the hot fibre to roomtenperature.

It was not clarified in the opposition proceedi ngs

whet her the shrinkage results fromcause (a), cause (b)
or (a) plus (b). Irrespective of the nmeaning of the
term"shrinkage", the general statenent "at a position
(Z) where the fibre is still in the state of shrinking"
in the characterizing part of claiml1l of the main
request (submitted on 19 Decenber 1995) is not
supported by the docunents as originally filed.
Contrary to the position of the opposition division,
page 3, lines 11 to 3, page 4, lines 29 to 47 and

page 5 lines 15 to 21 of the specification do not give
any hint to the interpretation that "zero shrinkage"
shoul d be excluded. Consequently, anended claim 1l of
the main request fails to neet the requirenents of
Article 123(2) EPC

Mor eover, the subject matter of claim 1l | acks novelty
Wi th respect to the technical teaching of docunents D2,
D4, D5 and D7. In D4, the fibre dianeter is controlled
by the neasuring device 3 in Figure 1 when the fibre
has at |east solidified in its center, i.e. exhibits a
t enperature bel ow 1600 °C and above 200 °C. Taking into



-7 - T 0338/ 96

account the coefficient of expansion (COE) of silica,

t he shrinkage between 200°C and roomtenperature is
about 0.02% which falls wthin the definition given in
claim1. Asimlar situation is found in docunent D2 in
whi ch the external tenperature of the fibre is cool ed
down to roomtenperature before neasuring its dianeter.
According to the teaching given in docunents D5 and D7,
the dianmeter of the fibre is neasured at sonme point
bel ow t he heat zone or shortly after the fibre is
formed and, therefore, the fibre nust be still in the
state of shrinking. Docunent D6 additionally recomends
controlling of the dianeter at a point on the neck
portion itself and not after the rod is fornmed and goes
to say that the best control is achieved when a |ine on
or near the first imge caustic is sel ected.

As to inventive step, the clainmed range of shrinkage of
0.5%or less is arbitrarily selected and fails to bring
about a specific effect which could provide a solution
to a specific problem In particular, it can be |earned
fromdocunents D5 to D7 that the position of the
nmeasuri ng device should not be extrenely close to the
furnace to protect it agai nst danage by the strong

radi ation |light of the furnace. On the other hand, the
measuri ng device should be | ocated as cl ose as possible
to the furnace to shorten the tine of response, if the
actual fibre dianeter deviates fromthe nom na

di anmeter. G ven that the accuracy of the dianeter

usual ly required is 125 pym*= 1 pum corresponding to 0.8%
as set in the disputed patent on page 2, lines 42/43,

it goes without saying that the nmeasuring device shoul d
be | ocated at a position where the neasuring error
falls within the range of 0 to 0.8% This corresponds
to the range of O to 0.5%clained in the disputed

0339.D Y A
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patent. The subject matter of claim1l of the main
request is, therefore, neither novel nor involves an
i nventive step

Having regard to the first auxiliary request, there is
no basis in the application as originally filed
disclosing a lower Iimt of 0.08%for the range of

shri nkage and hence this anendnent contravenes

Article 123(2) EPC. Moreover, the Iimt of 0.08%is
bel ow t he accuracy of the dianmeter neasuring device
whi ch was used in 1989 by the respondents. As set out

i n docunent D9, 1.3, the accuracy of repeatability is
at its best 0.1 pymor 0.2 pm which corresponds to
+0. 08% or +0.16% respectively. Consequently, the | ower
limt of 0.08%in practice corresponds to a "zero

shri nkage" which, however, has no basis in the
application as filed and, therefore, fails to neet the
requi renents of Article 123(2) EPC. In addition, the
subject matter of the clainms according to the first
auxi liary request |ack novelty and inventive step for
the sane reasons set out above with respect to the
clains of the main request.

The respondents argued as foll ows:

A distinction between different types of contractions
as specified by the opponent is unnecessary since in
the present patent, "shrinkage" results from (i) the
pulling force and (ii) the thermal contraction.
Moreover, the term "shrinkage" has been clearly defined
in amended claim 1l submtted on 19 Decenber 1995 (main
request).

Contrary to the opponent's position, the expression
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“...still in the state of shrinking” is supported by
the application as filed. Reference is nade in this
context to page 3, line 11 to 13 according to which
"the term"shrinkage" is intended to nean a ratio of
difference in dianeters between the optical fibre at
the nmeasuring position and the optical fibre which has
been finished shrinking to the outer dianeter of
optical fibre which has finished shrinking". This
definition nmakes clear to the expert that the neasuring
devi ce should not be |l ocated at a position where the
fibre has already finished shrinking. Further support

for this estimation is also found on page 3, |line 54
bridging page 4, line 21, in particular the formula
gi ven on page 3, line 56 showing that the tenperature T,

of the fibre at the neasuring position (2Z2) is always
hi gher than the roomtenperature T,. Hence, there is

al ways shrinkage at the position (Z). The experi nental
data given in the Table on page 5, including a draw ng
rate of 100 m m n whereby the nmeasured outer dianeter
equal s the true dianeter of the fibre does not
represent an exanple according to the invention.
Consequently, Article 123(2) EPC is not infringed by
amended claim 1 of the main request.

As to novelty and inventive step, none of the cited
docunents di scloses the position of the neasuring
device at a place, where the fibre is still in the
state of shrinking. In docunent D2, the fibre has

al ready cooled down to roomtenperature at the dianeter
nmeasuring position and also in docunent D4, the fibre
has solidified conpletely when is passes the neasuring
device ("solidifié a coeur"), thus excluding further
shrinkage. In docunent D5, the neasurenent point is

| ocated at sone unspecified di stance bel ow the preform
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whi ch essentially conplies with the statenent given in
docunent D7, saying that "the neasuring process nust

al ways be | ocated at sone distance away fromthe point
or region where the dianeter of the nolten zone changes
in response to the variations in the drawi ng vel ocity".
Mor eover, according to the teaching of docunent D6, the
di ameter of the fibre should be neasured in the draw ng
furnace which is not a teaching that the neasurenent of
the optical fibre dianmeter should be nmade at a position
where the subsequent fibre shrinkage is 0.5% or |ower.
Hence, the clained process is clearly distinguished
fromthe prior art which also fails to give any hint to
the expert to determ ne the dianeter of the fibre at a
position where its subsequent shrinkage is not |arger
than 0.5% as clained in the invention.
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Reasons for the Deci sion

1

0339.D

The appeal is adm ssible.

Oiginal disclosure (main request)

It is noted that claim1l of the nmain request does not
conprise a limtation of the drawing rate. Therefore,
claim1l enconpasses all drawi ng rates, also including
for instance the conventional drawing rate of 100 mimn
(cf. page 2, lines 33/34). It is, however,

unanbi guously disclosed in the patent in suit that for
a conventional (low) drawing rate of 100 mmn, "zero
shrinkage"” of the fibre dianeter is possible (cf.

page 2, lines 33, 34; Table on page 5). It is
furthernore evident in the specification that "zero
shrinkage" is only excluded for "high" drawi ng rates,
i.e. 200 mMmn, 300 mMmn or higher (cf. page 4:
exanples; page 5, lines 15 to 21; Table). Gven this
situation, the wording in claiml "where the fibre is
still in the state of shrinking” is not disclosed for
all drawing rates in the application as filed and, in
consequence thereof, the requirenents of Article 123(2)
EPC are not nmet.

The patentee has pointed in this context to the
definition of the term"shrinkage" given on page 3,
lines 11 to 13 (corresponding to S = (D;yD)/D; D, =
measured dianeter; D = true dianeter of the finished
fibre) which in its view gives support to the anmendnent
inclaiml and referred to fornula (1) on page 3,

line 56, according to which the tenperature of the
optical fibre at position (Z) is always higher than
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roomtenperature. However, it cannot be understood why
the definition actually excludes the case S =0 if D,
equals D. Furthernore, the tenperature of fibre at
position (Z) calculated by formula (1) can be so | ow
that further shrinkage does not occur. As to the
experinmental data given in the Table on page 5, no
information is found in the specification indicating
that the results for the conventional draw ng rate of
100 M m n should be nerely conparative and do not
represent an enbodi nent of the invention.

In view of these considerations, the anendnents to
claim1 of the main request do not fulfil the
requi renents of Article 123(2) EPC

Auxi | i ary Request

Amendnent s:

In claiml of the auxiliary request, (i) the wording
"where the fibre is still in the state of shrinking"
has been deleted, (ii) the term"characterized by" has
been repl aced by "wherein, for a drawing rate of

200 mMmn or greater” and (iii) the range of shrinkage
was restricted to "0.5%to 0.08% in lines 13/14. Wile
the wording (i) has been deleted in order to satisfy
Article 123(2) EPC, the lower limt of 200 mMmmn of the
drawing rate (ii) and the term"or greater” find
support on page 5, Table and lines 15 to 21 and 34 to
36 (corresponding to page 10, the last three paragraphs
of the application as originally filed) which

conspi cuously disclose that the drawing rate can be

300 mMmn or higher. The lower Iimt (0,08% of the
range of shrinkage (iii) is derivable fromthe Table on
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page 5 which specifies for a drawing rate of 200 mmn
a neasured outer dianeter of 125.1 um Repl acenent of
the wording "wherein ..are controlled" by "controlling"
sinply represents an editorial anendnent. Dependent
claims 2 and 3 which also include reference signs fully
conply with clains 2 and 3 as originally filed.

Hence, there are no formal objections to the clains.

Carity

As to the clarity and neani ng of the term "shri nkage"
or "shrinking" objected to by the appellants, claim1
gives a clear definition and, consequently, there is no
need to distinguish between different types of

shri nkage whi ch are brought about by different effects,
as proposed by the appellants.

Turning to the accuracy of nmeasuring the fibre

di aneter, docunent D9 clearly indicates in section 1.3
for the Laser Dianeter Monitor 551A a reproducibility
of £0.1 ymto 0.2 pmin the range of 50 to 300 um (the
fibre dianmeter generally is about 125 un). This
accuracy corresponds to that given in the Table of the
patent at issue and enables a distinction to be nade
bet ween "zero shrinkage" and a shrinkage of 0.08% In
this context it has to be taken into account that the
shrinkage is defined by a difference of two val ues and
not by their absolute figures and that, therefore, the
rel ati ve accuracy and not the | ess precise absolute
accuracy has to be considered. Therefore, the
appel l ants' reference to docunents D9 and D10 has no
beari ng.
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In view of these considerations, claiml, inits
present form defines the clained process clearly and,
therefore, satisfies the requirenents of Article 84
EPC

Novel ty

The novelty objections raised by the opponents are
essentially based on the "zero shrinkage" situation
which is, however, excluded by the wording of claim1l.
In addition thereto, claim1 defines a mninum draw ng
speed of 200 m m n.

I n docunent D1, the dianeter of an optical fibre is
measured by a non-contact type fibre detector (4)
connected to a fibre neasuring device (5) which are
both | ocated between the end of protection tube 3 and
drum6 (cf. e.g. Figure 9). The output of the fibre
measuri ng device (5) Vi, is added to reference voltage
V,et, Whereby both V,, and V,, are ained at bei ng equa
(cf. colum 7, lines 9 to 34). A drawi ng out speed in
the range of 10 mMmn to 500 mMmn is nentioned in
colum 8, lines 29 to 34. Nothing is found in D1 about
a shrinkage occurring after neasuring the fibre

di aneter or about even nentioning this particular
probl em

According to the process given in docunent D2', the
fibres are drawn with a drawi ng speed of 30 mMmn and
the external surface of the fibre is cooled down to
roomtenperature before passing the dianmeter contro
unit 4',5 (cf. page 6, lines 6 to 10; page 15, lines 2
to 4, Figures 1, 2; page 16, line 3) and in docunent D4
whi ch does not nention a draw ng velocity, the dianeter
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measuring device 3 is |located at a position where the
fibre has conpletely solidified ("soldifiée a coeur"),
cf. colum 5, lines 33 to 36; Figure 1. In docunents D5
(no drawi ng speed di sclosed) and D7 specifying a
drawi ng speed of maximum 60 mmn, the dianeter is
nmeasured at a point shortly after the fibre is forned
(cf. D5, page 52, left hand colum, lines 1 to 14) or
at sone point bel ow the heating zone, respectively (cf.
D7, page 1428, |ast paragraph and line 14 fromthe
bottom). Nothing is said in these docunents about the
degree of shrinking of the dianeter of the fibre after
passing the dianeter control unit. Docunent D6
recomends controlling the dianeter of a point on the
neck itself and not after the rod is forned, w thout

gi ving any information about the degree of shrinking
(cf. page 1756, I1. Neck Profile Measurenents, lines 5
to 9; page 1759, IV, Process Control: lines 1 to 5;
page 1760, right hand colum, second paragraph lines 5
to 10). Docunments D3 and D8 are nore renote in that D3
does not deal with fibre dianmeter control and in that
D8 relates to viscosity data of silica gl asses.

Hence, the subject matter of claim1l is novel.

I nventive Step

G ven that docunent D1 di scl oses an apparatus which
al l ows a draw ng-out speed V; of the optical fibre in
the range of 10 mMmn to 500 mMmn and a fibre dianeter
nmeasuring device 4, 5 to stably control the fibre

di aneter to 125 pym* 1% this docunent is regarded as
being the closest prior art (cf. D1, colum 2, lines 30
to 40; lines 55 to 59, colum 8 lines 32 to 34).
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Starting fromdocunent D1 as nearest prior art, the
probl em underlyi ng the opposed patent is, therefore,
seen in providing a drawi ng process for producing an
optical fibre in which - at drawi ng speeds as high as
200 mMmn or nore - an inproved accuracy of the

absol ute value of the fibre dianeter is ensured and in
whi ch the difference between the neasured outer

di aneter detected by a neasuring device and the true
di ameter of the finished fibre is smaller than that
obt ai ned in conventional processes.

The solution to this problemconsists in that the

di anmeter neasuring unit is |ocated at a position (2)
fromwhich the shrinkage of the dianeter of the optica
fibre, while stretched, to the dianmeter of the fibre
when finished is 0.08 to 0.5% It is apparent fromthe
exanpl es given on page 5 of the application that the
probl em has been successfully solved for drawi ng rates
of 200 or 300 mm n, respectively.

0339.D Y A
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It is noted that none of the cited prior art docunents
actually deals with optical fibre drawi ng speeds of 200
m m n or higher and none of them addresses the problem
underlying the patent at issue. Although docunent D1
refers to drawi ng speeds desirably set within the range
of 10 Mmn to 500 mMmn, the draw ng speed V; in the
particul ar enbodi ment given in colum 4, lines 51 to 55
iIs 38 nfmn which is far outside the range clained in
the patent at issue. No information whatsoever is found
i n docunent D1 to detect the fibre dianeter at a
position where the fibre is still shrinking between
0.08 to 0.5% This statenent also applies to the
processes di sclosed in the remaining docunents which
all use fibre drawi ng speeds |lower than 200 mMmn, wth
docunents D4 to D6 not even nentioning a draw ng speed.
Mor eover, none of the cited docunents not even renotely
gives any hint as to how the accuracy of the fina

fibre dianeter could be inproved at drawi ng speeds

hi gher than 200 mMm n and at which position between the
neck portion of the preformand the w nding drumthe

di aneter detecting unit is to be situated to achieve
optim zed fibre dianeters. Only general statenents with
respect to the latter point are found in the prior art,
according to which the dianeter is neasured "shortly
after the fibre is formed" (cf. D5, left hand col um
lines 5 to 7) or "at sone point below the heat zone"
(cf. D7, page 1428, |ast paragraph). In the process
accordi ng docunent D6, the dianmeter of the neck portion
itself is measured and the dianeter is not controlled
after the rod (fibre) has forned. This is a nethod
totally different to that used in the patent at issue.
Thus, also a conbination of the teaching of docunent D1
with any of docunents D2 to D7 would not lead to the

cl ai med process.
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In conclusion, the solution to the technical problemin
the present case was not obviously derivable by a
skilled person fromthe state of the art. Consequently,
the subject matter of claim1 of the auxiliary request

I nvol ves an inventive step. The dependent clains 2 and
3 relate to preferred enbodi nents of the process
described in claiml1 and are, therefore, supported by

the main claim

O der

For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The case is remtted to the first instance with the
order to maintain the patent with Clains 1 to 3,
according to the first auxiliary request submtted on
23 Septenber 1999 and a description to be adapted.

The Regi strar: The Chai r man

S. Fabi ani W D. Wil
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