BESCHVWERDEKAMVERN
DES EUROPAI SCHEN

BOARDS OF APPEAL OF
THE EUROPEAN PATENT

CHAMBRES DE RECOURS
DE L' OFFI CE EUROPEEN

PATENTAMTS OFFI CE DES BREVETS
I nternal distribution code:
(A) [ ] Publication in QJ
(B) [ ] To Chairmen and Menbers
(O [X] To Chairnen
(D) [ 1 No distribution

DECI SI ON

of 5 February 2002

Case Nunber: T 0199/99 - 3.3.5
Appl i cation Nunber: 93115683. 0
Publ i cati on Nunber: 0645348
| PC. C03C 3/078
Language of the proceedi ngs: EN

Title of invention:
Optical gl ass

Pat ent ee:

KABUSHI KI KAl SHA OHARA
Opponent :

Schott 4 as

Headwor d:

Optical gl ass

Rel evant | egal provisions:
EPC Art. 56

Keywor d:

"I nventive step (yes)"

Deci sions cited:

Cat chword

EPA Form 3030 10.93



Europdisches European Office européen

o) Patentamt Patent Office des brevets

Beschwerdekammern Boards of Appeal Chambres de recours

Case Nunber: T 0199/99 - 3.3.5

DECI SI ON
of the Techni cal Board of Appeal 3.3.5
of 5 February 2002

Appel | ant : KABUSHI KI KAl SHA OHARA
(Proprietor of the patent) 1-15-30, Oyanm
Sagam har a- shi
Kanagawa- ken (JP)

Represent ati ve: Jonsson, Hans-Peter, Dr. Dipl.-Chem
Pat ent anwdl t e
von Kreisler, Selting, \Werner
Bahnhof svorplatz 1 (Dei chmannhaus am Dom)
D- 50667 Kéln  (DE)

Respondent : Schott 4 as
(Opponent) Hat t enber gstrasse 10
D- 55122 Mai nz (DE)

Repr esent ati ve: -

Deci si on under appeal : Deci sion of the Opposition Division of the
Eur opean Patent O fice posted 30 Decenber 1998
revoki ng European patent No. 0 645 348 pursuant
to Article 102(1) EPC.

Conposition of the Board:

Chai r man: R K. Spangenberg
Menber s: M M Eberhard
M B. Ginzel



- 1- T 0199/ 99

Summary of Facts and Submn ssions

Eur opean patent No. O 645 348 was granted on the basis
of one claim This claimreads as foll ows:

"“An optical glass consisting of in weight percent:

Si G 48- 65%
Ti G 21- 30%
Na,O + K,O 10- 30%
in which Na,O 0- 25%
K,O 5-30%
MyO + CaO + SrO + BaO + ZnO 2-15%
in which MgO + CaO 0-4%
and in which MO 0- 4%
CaO 0- 4%
SrO 0- 10%
BaO 0- 15%
ZnO 0-10%
Nb,Q, 0-2%
Al ,0, 0-2%
Zr G, 0-2%
Li ,O 0-2%
WO, 0- 5%
As,0, 0-1%
Sh,0, 0-1%

and having a refractive index (Nd) of 1.58-1.75 and
Abbe nunber (id) of 28-45."

1. The respondent (opponent) filed a notice of opposition
requesting revocation of the patent on the ground of
| ack of inventive step with respect to US-A-2 554 952
(D1) and FR-A-2 320 031 (D2).

L1l The opposition division held that the subject-nmatter of
amended claim 1 according to the main request filed on

0689. D Y A



0689. D

- 2 - T 0199/ 99

8 Decenber 1998 | acked an inventive step. In view of
the teaching of D1, the skilled person would have
seriously contenplated using up to 25-30 % Ti O, in the
glass of D1 in order to prepare glasses with a very
high refractive index. In D2 the anmobunt of Ti O was

21 % and 26 wt% in exanples | and Il even in the
presence of ZrO,. The content of 46%silica in exanple I
was not far renoved fromthe lowest Iimt of 48% stated
inclaiml. ZrO and Nb,O, were optional conponents. As
potential advantages associated with the del etion of
ZrO, were not invoked by the appellant, the cl ai ned
optical glasses could not even be considered to result
froma sel ection invention.

The appel | ant | odged an appeal against this decision
and submtted an anended claim1 with the grounds of
appeal as well as conparative transmttance curves. In
reply to a communication fromthe board, the appell ant
filed two anended clains with his letter dated

21 Decenber 2001 as the main request and the first
auxiliary request. Claim1l of the main request differs
fromgranted claim1 in that the optional constituents
Al 0, Zr0o, Li,0 WO, and As,O, are deleted and the
followi ng transmi ttance characteristics have been

i ntroduced at the end of the claim "and a |ight
transmttance of 80%in a specinen of glass having two
pol i shed surfaces and thickness of 10mmin the range of
380 to 295nnt. Oral proceedi ngs took place on

5 February 2002.

The appel | ant requested that the decision under appea
be set aside and that the patent be maintained with
claiml of the main request filed with his letter of
21 Decenber 2001 and a description as adapted by

pages 3 and 4 filed during the oral proceedings. As an
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auxi liary request, he requested mai ntenance of the
patent with claim 1l and the description of the
auxiliary request both submtted with the letter dated
21 Decenber 2001. The respondent requested that the
appeal be di sm ssed.

The appel lant's argunents can be sunmari sed as foll ows:

D1 was an ol d docunent concerning a glass for use in
glass reflectors for illum nation and not an optica
glass for lens systens for which specific val ues of
refractive i ndex and Abbe nunber were required. It was
not the appropriate starting point for assessing

i nventive step. The content of 25-30 wt% Ti O, di scl osed
in D1 was expressed with respect to the silica and this
anounted to an upper limt of 22.5 wt% in the gl ass.
The substitution rules disclosed in DI were not clear
and cont ai ned inconsi stencies. The sol e clear teaching
was the conposition stated in the claimof DL.
According to D1 the nost desirable gl asses were
produced when no nore than 15% of each of TiO, and ZrG
was used. The re-working of the glass conposition of D1
showed that the transmttance val ue was not
satisfactory. As Dl warned agai nst using too a high
amount of TiO, in the glass because of the yell ow
colouration and the unworkability, the skilled person
woul d have been |l ed away fromusing a high Ti O, content.
As shown by the conparative transm ttance curves, the
gl asses of D2 exhibit a very low transnmttance conpared
to the clained glasses. It could be inferred from
exanples | and Il of D2 that ZrO, and Nb,O were
necessary to obtain the desired values of refractive

i ndex and Abbe nunber. Although it was well-known that
a quartz glass had a high transmttance, D2 gave no

i ndication as to which conponent, in particular ZrQ, or
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Ti O, had to be decreased when the silica content was

i ncreased. The skilled person woul d have expected both
an increase of the silica content and the om ssion of
ZrO, to decrease the refractive index and furthernore D1
di scl osed a nunber of other possible substitutions. By
the conbination of the specific ranges stated in
claiml1l for SIQ, TiO, KOand BaO it had been possible
to provide a glass with the desired optical constants
and exhibiting an excellent transmttance in the near
WV and superior transmttance in the visible region
notw t hst andi ng the | arge anount of Ti G

The respondent presented the follow ng argunents:

Al t hough D1 was an ol d publication, the skilled person
woul d have considered it since it concerned | ead-free
gl asses and di scl osed substitution rules for inproving
colouration. The upper limt of 25-30 wt % Ti O, was
clearly expressed with respect to the total gl ass
conposition and not with respect to the silica;

ot herwi se the conposition given in colum 3 and in
claim1l of DI would not add up to 100% The cl ai ned

gl ass was a selection fromthe broad Ti O, content
(10-30 wt% and fromthe al kaline earth content
(0-12.5 wt% disclosed in D1. Both D1 and the patent in
suit addressed the problem of obtaining a glass with a
hi gh refractive index. DL warned agai nst the use of a
too high Ti O, anmbunt because of the col ouration and
taught a preferred anmount of 15 wt % However, it also
gave instruction as to how the col ouration could be
avoi ded by further substitutions when using high
amounts of TiO. In particular, it taught that the use
of both K,O and al kali ne earths was mandatory. Dl was
concerned with an optical glass as it dealt with the
probl em of increasing the refractive index of the



- 5 - T 0199/ 99

glass. A glass with a high refractive index for use in
| anp reflectors was al so suitable for use as an optica
glass. Wth respect to D2 as the closest prior art, the
cl ai med solution woul d al so have been obvious to the
skill ed person. The skilled person faced with the
probl em of increasing the transmttance of the gl asses
of Exanples | or Il of D2 would have increased the
silica content since it was well-known that quartz
glass was a very clear glass with high transmttance.
As a consequence he woul d have had to change the
amounts of other constituents in order for the
conposition to add up to 100% As ZrQ, and Nb,O, were
optional in the glasses of D2, he would first of al
have omtted these conponents. Doing this he would have
arrived at the clained glass at |least with the gl ass of
exanple |I. As the refractive index of exanple | of D1
was rel atively high he woul d have expected the index of
refraction to remain in the desired range when omtting
ZrOQ, and Nb,Q,. There was enough space between the val ue
1.66 reported in exanple | of D2 and the cl ai med val ue
of 1.58.

Reasons for the Deci sion

1

0689. D

The appeal is adm ssible.

The anmendnments in claim1 of the main request and in
the description neet the requirenents of Article 123(2)
and (3) EPC. The deletion of A .0, 2Zr0O, Li,0 W), and
As,0, is all owabl e since according to the application as
filed (see page 5, second paragraph) and the granted
patent (see page 3, line 57 to page 4, line 2) these
conponents are optional. The additional features
concerning the transmttance are disclosed in the
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application as filed, page 7, |ast paragraph,
corresponding to page 4, lines 7-10, of the patent in
suit. The scope of protection of claim1 has not been
extended with respect to that of claim1l as granted.

The optical glass of claim1 according to the main
request is new over the disclosure of either of D1 and
D2. This was not in dispute at the appeal stage so that
detail ed reasons for this finding are not necessary.

The question arises which of D1 and D2 represents the
cl osest prior art. The glass conposition as clained in
D1 m ght be considered to have nore features in conmon
with the clainmed conposition than the gl ass
conpositions of D2. However, Dl concerns a glass for
use in glass reflectors for illumnation and discl oses
only the refractive index of the glass, whereas D2
concerns an optical glass for use in spectacles and
accordingly reports both the refractive index and the
Abbe nunber which are usually used for characterising
opti cal gl asses. Under these circunstances the board
considers that D2 is a nore appropriate starting point
for assessing inventive step than D1. However, the

out cone of the decision would not be changed if Dl were
taken as the closest prior art (see points 4.3 and 4.4
herei nafter).

D2 discloses a | ead-free glass conposition suitable for
spectacl es, having a high refractive index of from 1l.65
to 1.75 and a low specific gravity of about 3g/cn?. It
contains (in weight %9 SO 36-47, Li,O0-2, Na,OO0-14,
K,O 3-17, CaO+Bao+SrO 6-14, Ti O, 20-30, ZrGQ, 0-3.5, Nb,Q
0-3.5. The three exenplified gl asses have an i ndex of
refraction of 1.66, 1.70 and 1.75 and an Abbe nunber of
33.7, 30.3 and 26.6 respectively. The preferred gl ass,
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ie that of exanple Il, contains (expressed in w% Si G
41.0, Na,O 7, KO 10, BaO 10, Ti O 26, ZrO, 3.5, Nb,Q
2.5. The reproduction of the glasses of exanples |I to
[1l by the appellant and the neasurenment of the

transm ttance between about 330 and 700nm (see the
transmttance curves submtted wth the grounds of
appeal) show that their transmttance in the near W
region and in the visible region is not satisfactory.

Starting from D2, the technical problemunderlying the
cl ai med gl ass conposition can been seen in the
provision of a |ead-free glass having the sane optica
constants (refractive index Nd and Abbe nunber id) as a
| ead- contai ning gl ass while exhibiting an inproved
transmttance in the near W region and in the visible
regi on.

It is proposed to solve this problem by the optica

gl ass as defined in claim1. The cl ai ned conposition
differs in particular fromthose of exanples | and I

of D2, which have values of refractive index and Abbe
nunmber falling within the clained ranges, in that the
Si O, content is higher, the Nb,O content is | ower and
ZrO, is omtted. The transmittance curves submtted by
t he appellant show that the clainmed glass has a higher
transmttance than the gl asses of exanples I, Il and
[1l of D2 as well in the near UV region (380-400 nm as
in the visible region. In view of the exanples of the
patent in suit and of these conparative transm ssion
curves, the board considers it credible that the
probl em st at ed above has actually been sol ved by the
optical glass defined in claim1l. This was not disputed
by the respondent.

D2 itself does not deal with the problem of inproving
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the transmttance of the glass in the near UV and
visible regions of the spectrum and contains no

i ndication as to how this inprovenent m ght be

achi eved. The appel |l ant argued that the skilled person
woul d have increased the SiO, content of the glass of D2
in order to inprove its transmttance since it was

wel | -known that a quartz glass has a very high

transm ttance. Assuming that the skilled person woul d
actual ly have contenpl ated increasing the silica
content of the glass in exanples | or Il of D2 on the
basis of the said uncontested general know edge, then
he woul d have had several possibilities. He could have

| eft the anmounts of the renai ning conponents unchanged
and then the re-calcul ated relative anounts of each of
the remai ni ng conponents expressed in w. % woul d have
been | ower. However this would not have led to the
claimed glass since the latter contains no zirconia. As
a further alternative, the skilled person could have
decreased the anmount of one or two of the remaining
conmponents so as to conpensate the increase of silica.
However, D2 contains no instruction as to which of the
remai ni ng conponents m ght be decreased. The respondent
argued in this respect that the skilled person would
have omtted ZrO, and Nb,O fromthe gl ass conposition of
exanple | since these two conponents were optional

These argunents are not convincing taking into
consideration the additional teaching in D1 about the
effect of the constituents Ti O, Zr0, BaO and K,O either
on the refractive index or on the colouration of the
glass, ie onits transmttance in the visible region.

Dl starts froma silica-soda |linme glass and teaches
that titania in anounts up to 30% produces
progressively increasing index of refraction with a
tendency toward yel |l ow or anber colour, and zirconia in
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anmounts up to nearly 30% produces a greenish glass with
noderate increase in index of refraction. Wile titania
has nore effect on the index than zirconia, it affects
the colour of the glass tending to nake it somewhat
yel l ow but further investigations have shown that the
substitution of barium oxide for sone of the Iinme would
make an i nprovenent in the colour. The substitution of
K,O for sone of the Na,O woul d al so nmake an i nprovenent
in the colour (see colum 2, |ines 11-29 and 52-54).
Accordingly the fornmul ations of the invention of Dl are
based on the substitution of either ZrO, or TiQ, or
both, for Si O, the substitution of K,O for part of the
Na,O, and the substitution of BaO or MyO in varying
proportions for the CaO of the typical basic fornula
for a silica-soda-line glass. D1 further discloses
ranges for the alkali content, the alkaline earth
content and the titania and zirconia contents in the
substituted glass. According to colum 3, |ines 4-25
there would be at |least 10% of titania or zirconia
substituted for silica in order to have a sufficient
effect on the index of refraction and the upper limt
of zirconia and titania inposed by col our and
unworkability of nelt is in the region of about 25%to
30% for these elenments singly or conbi ned. The two

oxi des may be used in conbination in percentages
totalling up to about 30% and the nost desirable

gl asses are produced when not nore than 15% of each
oxide is used. Excellent results are obtained from

gl ass conpositions enploying 15% Ti O, 9.5% BaO, 57.5%
Si O, and 18% al kali, all of which may be Na,O or up to
6% K,O. The gl ass conposition as clained in the claim of
D1 conprises SiO, 57.5% Na,O 12% K,0 6% BaO 9.5% and
Ti O 15%

Therefore the skilled person would have inferred from

0689. D Y A
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the teaching of D1 that the optimal or nobst desirable
conpositions resulting fromthe said substitutions are
those in which the TiO, or ZrQ content is about 15% In
view of the warning in D1 that high anmounts of titania
or zirconia up to 25 or 30% produce a col ouration of
the glass and taking into account that after having
perfornmed the said substitutions the resulting optina
gl ass conpositions of D1 contain only 15% Ti O, the
skill ed person woul d have expected the high Ti O, content
of 21 or 26 M%in exanples I and Il of D2 rather than
the conparatively small anmount of ZrQ, (ie 3.5 W% to
have a negative effect on the colouration of the glass
and thus on the low transm ttance val ues. Thus,
assum ng that the skilled person faced with the probl em
stated above woul d have contenpl ated i ncreasing the
silica content in exanples |I and Il of D2, then he
woul d have decreased the Ti O, content of these gl asses
rather than omtting ZrO, because he woul d have expected
this first neasure to contribute to a greater extent to
the i nprovenent of the transmttance. Doing so, he
woul d have gone in a direction which does not lead to
the clai ned gl ass conposition. The fact that ZrO, and
Nb,Q, are optional conponents in the conpositions of D2
i ndicated on page 1 and in claim1l is, under these

ci rcunst ances, not sufficient to give the skilled
person faced with the problem stated above an incentive
to omt these conponents, all the nore so since the
ZrO- and Nb,O-free glass of exanple Il exhibits a
relatively | ow Abbe nunber |ying outside the desired
range. Furthernore Na,Ois also optional in the glass of
D2 and its content m ght have been decreased.

Therefore, the appellant's argunents that the skilled
person woul d have omtted the zirconia is based, in the
board's judgenent, on an ex-post facto analysis of the
case, know ng whi ch conposition should be arrived at.
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According to the respondent’'s re-working of the
preferred glass of DI (see Annex 1 to the letter dated
12 Septenber 1997), the latter exhibits a refractive

i ndex and an Abbe nunber which both fall within the
clainmed ranges. Starting fromDl instead of D2 as the
cl osest prior art, the problemto be solved by the

cl ai med optical glass would have been to provide a

| ead-free glass having the sane optical constants
(refractive index and Abbe nunber) as a | ead-contai ni ng
glass while exhibiting an inproved transmttance in the
visible region of the spectrum

In view of the exanples in the patent in suit and of
the conparative transmttance curves submtted by the
appellant, it is credible that the said problem has
actual ly been solved by the clained glass. The latter
differs fromthe glass disclosed in colum 3,

lines 26-29, and in the claimof D1 in that it has a
much hi gher content of Ti O (21-30 wt% i nstead of 15%.
D1 di scl oses a range of 0-12.5%for the content of

al kaline earths and a range of 10-25% (or 30% for the
content of TiO, in the glass (see colum 3, lines 1-13).
The clained glass differs fromthis glass at |east by
the selection of the titania content within the upper
portion of the known range, which in conbination with
the specific ranges as defined in claim1 for the

al kal ine and al kaline earths |leads to the inproved
transm ttance.

As al ready indicated above D1 warns agai nst the use of
too a high titania anount because of the tendency
toward a yell ow or anmber col ourati on when increasing
the titania content to up to about 25 to 30% Al though
D1 di scl oses substitution rules in order to achi eve an
i nprovenent of the colour and thus of the transmttance
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in the visible region (see columm 2 and col um 3,
second paragraph, already nentioned above), it

di scl oses that the optiml glass contains not nore than
15% Ti O, and the preferred gl asses obtained after
application of the disclosed substitution rules contain
15% Ti O, 9.5% BaO, 57.5 SiO, and 18%al kali, all of

whi ch may be Na,O or up to 6% K,O Therefore, the
skilled person would not have expected a glass with a
much higher titania content to have | ess col ouration or
a higher transmttance in the visible region. Thus, he
woul d not have been encouraged to nmake experinentation
in this direction. Al though D2 discloses optica

gl asses having the desired refractive i ndex and Abbe
nunber and containing 21 and 26 % Ti O,, this docunent
is conpletely silent as to the transmttance of these
gl asses and therefore it could not give the skilled
person an incentive to increase the titania content of
the glasses of D1 in order to inprove their
transmttance in the visible region. Furthernore, by
reproduci ng the preferred glass of D2 (ie exanple 2)
the skilled person would have noticed that its
transmttance characteristics in the near UV region and
in the visible region are inferior to those of the
preferred gl ass of DL.

5. It follows fromthe above that the subject-matter of
claim1l of the main request neets the requirenent of
i nventive step set out in Articles 52(1) and 56 EPC.

Or der

For these reasons it is decided that:

0689. D Y A
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1. The deci si on under appeal is set aside.

2. The case is remtted to the opposition division with
the order to maintain the patent with claim21 of the
main request filed with the appellant's letter dated
21 Decenber 2001 and the description of the patent as
grant ed except for pages 3 and 4 which are repl aced by
anmended pages 3 and 4 filed during the oral
proceedi ngs.

The Regi strar: The Chai r man:

P. Martorana R Spangenberg
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