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Summary of Facts and Subm ssi ons

The appeal is fromthe decision of the opposition
revoki ng European patent No. 546 302. The deci sion was
based on two sets of anended clains filed on 26 Cctober
1999. The patent was granted in response to European
patent application 92 118 418.0 claimng the priority
date of 30 Cctober 1991 fromthe Japanese patent
application JP 311723/91. Caim1l as granted reads as
foll ows:

"1. A nethod of naking a heat treated coated gl ass
conprising the steps of

formng a solar control |ayer of an el ectroconductive

| ayer on a glass substrate; formng a first protective
| ayer whose maj or conponent is at |east one sel ected
fromthe group consisting of a boron nitride, a silicon
nitride, a boronitride, a siliconitride, a
carbonitride; or a nitride of at |least two sel ected
fromthe group consisting of silicon, boron, alum num
zirconiumand tin, which nmay be inconpletely oxidized,
which is transparent in a region of visible light, and
whi ch remains transparent even when oxidi zed, to
provide a glass coated with a nmulti-layer conprising at
| east two layers including said solar control |ayer or
an el ectroconductive layer and said first protective

| ayer; and perform ng heat-treatnent for said coated

gl ass. "

. During the opposition proceedings, the respondent
(opponent) relied inter alia on the follow ng

docunent s:

A EP- A-0 536 607

1148.D Y A
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B WO A- 88/ 01568

C US- A-4 992 087

D  Thin Solid Films, 83 (1981) pages 393 to 398

E US-A-4 780 372

G DE- A-4 006 029

L US-A-4 965 121

N US- A-5 000 528

In its decision the opposition decision took the view
that the process of clains 1 and 2 of both requests

| acked an inventive step. Starting from docunent B as
the closest prior art, it would have been obvious, in
view of the teaching of docunent N, to replace the
protective silicon layer by a netal nitride layer in
order to solve the problens of unsatisfactory
mechani cal resi stance and possi bl e oxidation of the
silicon | ayer when subjecting the coated article to
bendi ng or tenpering. The ranges of tenperatures for
t he heat treatnment were conventional in the art.

The appell ant (proprietor of the patent) filed
conparative tests with the statenent of the grounds of
appeal and on 5 February 2003. He submitted new sets of
clainms on 19 Decenber 2001 and four docunents in the
Japanese | anguage, one of them being acconpanied by a
partial English translation. In reply to a

communi cation fromthe board questioning the
allowability of the amendnents in the said sets of
clainms, the appellant submtted three sets of anended
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clainms on 30 Decenber 2002. Oral proceedi ngs took place
on 6 February 2003. At the oral proceedings the

appellant filed a set of anmended clainms as the nain and
sole request. Caim1l of this request reads as foll ows:

"1. A nethod of nmaking a heat treated coated gl ass
conprising the steps of

(a) formng on a glass substrate
(i) a solar control |ayer wherein the major
conponent of the layer is at |east one netal
(hereinafter defined as netal M selected from
stainless steel, titanium chrom um zirconium
tantal um and hafnium or a nitride of the netal M
or a boride of the netal M or a carbide of the
metal M or a mxture of these, or wherein the
maj or conponent of the layer is alumnum or an
el ectroconductive | ayer wherein the material of
the layer is an indiumoxide doped with tin, a tin
oxi de doped with antinmony or fluorine, or a zinc
oxi de doped with alum num boron, or silicon, or
wherein the material of the layer is ZnO Ti G
Sno,, ThO,, V,0,, Nb,G,, Ta,, MO, WO, MO, or
PbCr Q,; and
(ii) a first protective |layer whose maj or
conponent is at |east one selected fromthe group
consisting of a boron nitride, a silicon nitride,
a boronitride, a siliconitride, and a
carbonitride; or a nitride of at |east two
selected fromthe group consisting of silicon,
boron, alum num zirconiumand tin, which nmay be
i nconpl etely oxidized, which is transparent in a
region of visible light, and which remains
transparent even when oxidi zed, to provide a gl ass
coated with a nulti-layer conprising at |east two



1148.D

- 4 - T 0301/ 00

| ayers including said solar control |ayer or
el ectroconductive |ayer and said first protective
| ayer; and

(b) perform ng heat-treatnent for said coated gl ass,
(bl) wherein the glass is heated at 580 to 700°C
and bent, or
(b2) wherein the coated glass is heated at 500 to
700°C and rapidly cooled for tenpering, or
(b3) wherein the tempering (b2) is perforned
conti nuously successive to the bending (bl)."

The appel | ant requested that the decision under appeal
be set aside and that the patent be maintained with the
clainms according to the main request filed during the
oral proceedi ngs. The respondent requested that the
appeal be di sm ssed.

The appel l ant presented inter alia the follow ng
arguments:

The amendnments in claim1l nmet the requirenents of
Article 123(3) EPC. The wording "a solar control |ayer
of an el ectroconductive layer" in granted claim1 was
granmatically and technically neaningl ess. The

repl acenent of the word "of" by "or" was the obvious
correction of a typing m stake. The correction was
evident since the word "or" was used at the end of
granted claim1l and the two lists of materials cited in
the patent in suit for the solar control |ayer and the
el ectroconductive | ayer did not overlap. The
respondent’'s objection that Ti O, SnO, and ZnO were no
el ectroconductive materials could not substantiate an
all egation of lack of clarity. The patent referred to
oxygen vacanci es as a functional basis for

el ectroconductivity, and the use of oxygen vacancies
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for providing el ectroconductivity was well-known in the
art. The el ectroconductive properties of these oxides
wer e evidenced by the new docunents enclosed with the
appellant's letter dated 19 Decenber 2001. The patent
in suit sufficiently disclosed howto prepare the

el ectroconductive layer. A tin oxide underlayer was
deposited by reactive sputtering in Exanple 1 and it
was well-known in the art that the stoichionetry of the
material could be adjusted in a reactive sputtering
process in order to produce oxygen vacanci es.

The cl ai ned net hod was new with respect to docunent A

I n Exanpl e 8 neither bendi ng nor tenpering was
performed and no bendi ng tenperature was indicated

in Al The form ng tenperature of 600 to 700°C concerned
the prior art and was general. Starting fromthe

cl osest prior art B, the problemof the invention was
to provide a nethod for the mass production of a heat-
treated coated gl ass, wherein the uniformty of col our
properties and transparency hardly changed when the

gl ass was heat-treated in an oxygen atnosphere after
application of the coating. This problemwas neither
known from nor suggested by docunent B and its solution
was not rendered obvious by docunment N. The l|atter
concerned a different technical field and did not
address the problem stated above. The stability of a
coating at a tenperature of 300°C did not allow any
predi ctions about the stability at 500°C when the gl ass
got softer. The conparative exanpl es showed that the
col our of the coated article of docunent N was
unchanged at 300°C but changed consi derably at 500°C.
As docunent B al ready provided a solution to the
probl em of scratch resistance, nanely the use of a tin
oxi de layer, the skilled person would have had no
reason to replace this layer by another |ayer for
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obtai ning a good scratch resistance. The respondent's
second line of argunents based on docunent G was not
acceptabl e since G did not represent the closest prior
art. It was not suggested in G that tenpering m ght be
done after deposition of the coating instead of before.

The respondent's argunents can be summari sed as
fol |l ows:

Claim 1 contravened Article 123(2) EPC since the use of
a boronitride, carbonitride or siliconitride for the
protective |layer was not disclosed in the application
as filed. Furthernore, there was no disclosure of
tenperature ranges for step (b3) in the application as
filed. The introduction of the word "or” in claiml
resulted in the definition of two alternatives for

| ayer (i), which contravened Article 123(3) EPC since
granted claim1l was limted to "a solar control |ayer
of electroconductive |layer”. Two alternatives were

di scl osed for layer (I) in the patent in suit, however
the solar control layer and the el ectroconductive | ayer
were functionally associated at page 2, lines 50 to 51.
The word "or" at the end of granted claim1 was not

i nconsistent with the phrase "solar control |ayer of

el ectroconductive | ayer" since the |ayers were
equivalent. Caim1l did not neet the requirenent of
clarity because sone of the oxides stated therein for
the el ectroconductive layer, in particular ZnO Ti G
SnO,, were not el ectroconductive materials but

di el ectrics as confirnmed by docunent L. The oxi des were
stoichionetric in claim1, and it was thus not clear
that they had to include oxygen vacancies. Furthernore
it was not known how these el ectroconductive | ayers
coul d be produced.
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The met hod of claim 1l | acked novelty over Exanple 8 of
docunment A. This docunent disclosed a tenperature of
600 to 700°C for formng the glass and according to the
met hod claim 21 the coated gl ass was heated for

bendi ng. The skilled person would inplicitly have
derived fromthe heating tenperature in Exanple 8 and
fromclaim?2l1l that the coated glass was intended to be
bent. Tenperatures of 580 to 700°C for a bending step
were usual. In Exanple 11 of A reference was nmade to
the preparation of Exanple 10, therefore "stable with
tenpering” neant stable at 704°C for 3.5 m nutes.

The subject-matter of claim1 | acked an inventive step
in view of the teachings of docunents B and N

Docunent B represented the closest prior art. Although
claim 1l proposed a conbination of two very long lists
of materials |leading to several thousands of possible
conbi nations, the desired objective, ie no substanti al
change of the optical properties of the coated gl ass
after heat-treatnent, had been shown to be achieved
only for about ten conbinations of |ayers. The
respondent had serious doubts that the said objective
had actually been achieved with a conbination of |ayers
having no chemcal simlarity to those tested, eg a
functional layer of 1TO and a protective |ayer of a
carbonitride. Only ITO had been tested as material for
t he el ectroconductive layer. Docunent B taught that the
silicon overlayer of the coated article was oxidi sed at
its surface and that this surface oxide |ayer was not
durabl e, ie not abrasion and scratch resistant.
Docunent N taught that the sandwi ch structure with two
silicon nitride |ayers had good nechani cal properties,
was scratch resistant and protected the netal film

| ayer agai nst oxidation, and that the optical
properties did not change at a high tenperature. In

1148.D Y A
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view of this teaching the skilled person would have
been induced to test this silicon nitride as a
protective layer in the coated article of B, all the
nore so as a silicon nitride |layer was known as an
anti-reflection | ayer and was usually associated with
ot her kinds of filnms as shown by docunment D. Docunment E
further taught its use as water diffusion barrier, and
addi ti onal properties such as inperviousness,
refractoriness and resistance to thermal shocks. The
skill ed person would thus have replaced the silicon

| ayer by a silicon nitride layer in the process of B
since he woul d have expected i nproved nechani cal
properties and he woul d have then checked whet her or
not the optical properties were changed when perform ng
a bending or tenpering step.

Al ternatively, docunent G could also be considered to
represent the closest prior art. It disclosed the sanme
sequence of layers as in claim1. Applying a coating
onto an already bent glass substrate as disclosed in G
was, however, not desirable because of the difficulties
to obtain a uniformcoating. The technical problem was
thus to provide another nmethod for producing the coated
glass of G As docunent N taught the beneficial effect
of a silicon nitride |ayer for protecting the netal

| ayer, the skilled person would have used a silicon
nitride layer in the coating of G and bent the gl ass
after application of the coating. Alternatively he
woul d not have nodified the nulti-layer coating of G
but woul d have perfornmed the bending step after
application of the coating instead of before.

Reasons for the Decision

1148.D
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The appeal is adm ssible.

At the oral proceedings the respondent raised for the
first tinme the objection that a boronitride, a
carbonitride and a siliconitride were not disclosed as
possi ble material for the first protective layer in the
application as filed. Thus, claim21 would contravene
Article 123(2) EPC. The board observes that these
materials were already cited in granted claiml in the
list of conponents for the first protective |ayer.
However no objection under Article 100(c) EPC had been
rai sed by the respondent against granted claiml in its
notice of opposition or during the opposition

proceedi ngs, and the respondent's objection at the oral
proceedi ngs does not arise out of the amendnments
introduced in claiml1l. Therefore, the respondent's

obj ection anounts to raising a new ground of
opposition. According to opinion G 10/91 (Q EPQ

1993, 420), fresh grounds of opposition may be

consi dered in appeal proceedings only wth the approval
of the patentee. The appellant's representative having
refused to give his agreenent, the matter is not taken
into consideration by the board.

Concerni ng the anendnents introduced in claiml after
grant, the lists of conponents for the solar control

| ayer and for the el ectroconductive |ayer are disclosed
on page 4, lines 16 to 23, and page 5, lines 2 to 11

of the application as filed respectively. The feature
that layer (i) is either a solar control |ayer or an

el ectroconductive | ayer finds support on page 3,

lines 6 to 7, and in claim1l of the application as
filed. The heat-treatnents as defined in (bl) and (b2)
are disclosed on page 9, lines 12 to 16 and 20 to 23.
The respondent’'s objection that there was no discl osure
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in the application as filed of the tenperature ranges
introduced in step (b3) by reference to the tenpering
(b2) and the bending (bl) are not convincing. On

page 9, lines 23 to 25, of the original application it
is indicated that "it is possible to performthe
tenpering continuously successive to the bending" (bold
characters added by the board). Taking into account
that this sentence follows those including the
tenperature ranges for the tenpering and the bendi ng
operations and uses the definite article "the", the
board can accept the appellant's argunents that
feature (b3) is directly and unanbi guously derivabl e
frompage 9, lines 12 to 25, of the application as
filed. It was not contested that the subject-matter of
dependent clains 2 to 6 is supported by the original
application. Therefore anended clains 1 to 6 neet the
requirenments of Article 123(2) EPC.

The respondent's argunents that claim 1 contravenes
Article 123(3) EPC because of the introduction of the
word "or" in the definition of the layer (i) (see

poi nt V above) cannot be accepted by the board for the
follow ng reasons. Granted claim1 is so drafted as to
claimthe steps of "formng a solar control |ayer of an
el ectroconductive | ayer on a glass substrate"” and
"forming a first protective layer ..... to provide a

gl ass coated with a nmulti-layer conprising at |east two
| ayers including said solar control |ayer or an

el ectroconductive |ayer and said first protective
layer”. In dependent claim2 where the nulti-I|ayer
coating further includes a second protective |ayer, the
mul ti-layer coating is said to be "conposed of at |east
three |l ayers including the solar control |ayer or an

el ectroconductive layer". Wien reading claim1l, it is

i edi atel y apparent that there are inconsistencies
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bet ween the beginning of the claimstating by the use
of the word "of" that the solar control layer is an

el ectroconductive | ayer and the end of the claimwhere
it is said that the nulti-layer coating includes either
a solar control layer or an el ectroconductive | ayer.
Moreover, the wording "the solar control |ayer or an

el ectroconductive layer"” is used again in claim2. In
such a situation where there are inconsistencies in the
formul ation of the clains, the description and draw ngs
of the patent have to be used to interpret what is
meant by the clains (see Article 69 EPC). The feature
"a solar control |ayer of an electroconductive |ayer"
is nowhere disclosed in the patent in suit. According
to the patent in suit, the solar control layer is a
filmhaving a solar energy absorbing function or
reflection characteristics mainly in the near infrared
region; and the invention is applicable to an

el ectroconductive | ayer whose el ectroconductivity
results from oxygen vacancies, in place of the solar
control layer. Furthernore, the list of materials given
on page 2, lines 40 to 43 for the solar control |ayer
does not overlap with the materials |isted on page 2,
lines 47 to 50, for the electroconductive |ayer. These
two lists do not have any material in common. It is

al so not derivable fromthe patent in suit that the
solar control |ayer m ght be equivalent to the

el ectroconductive | ayer. The respondent made reference
in this respect to the sentence on page 2, lines 50

to 51, of the patent in suit which reads: "Hereinafter
"sol ar control layer" represents not only the above
solar control |ayer but also the above el ectro-
conductive layer in this specification". This sentence
read in the context of the patent specification does
not mean that the layers are equivalent but that in the
description following this sentence the same expression
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(solar control layer) is used to designate either the
solar control |ayer or the el ectroconductive layer. It
follows fromthe above that when considering the patent
specification, there is no doubt that the functional

| ayer is either a control solar |layer or an

el ectroconductive | ayer as stated at the end of granted
claiml and in dependent claim2. Therefore, the
skilled person reading granted claim 1l and using the
patent specification to interpret the inconsistent
formulations in claiml1l would i nredi ately recogni ze
that claim1l contains a clerical error and that the
word "of" used in the second |ine thereof should read
"or" in accordance with the end of claim1l, dependent
claim?2 and the patent specification. The board further
observes in this context that, in its notice of
opposition and during the opposition proceedi ngs, the
respondent hinsel f obviously construed granted claim1l
as indicated above, since he pointed out that the
process of granted claim 1l conprised form ng an

el ectroconductive |ayer or a solar control |ayer on a
gl ass substrate (see page 4, point 2, of the notice of
opposition). Furthernmore, it is also not derivable from
t he exam nation procedure that a limtation of the
protection to a "solar control |ayer of an

el ectroconductive | ayer” has ever been intended. For

t he precedi ng reasons and taking into account that
granted claim1l would be construed by the skilled
person as relating to a method conprising the step of
formng a solar control |ayer or an el ectroconductive

| ayer, the introduction of the word "or" in anmended
claim1 does not contravene the provisions of

Article 123(3) EPC

In decision G 1/93, QJ EPO 1994, 541, dealing with the
possi bly conflicting requirenents of Article 123,
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par agraphs 2 and 3, EPC when originally undi scl osed
features had been added to a claimbefore grant, the
Enl arged Board of Appeal held with respect to previous
cases deci ded by the Boards of Appeal that these cases
seened to be uncontroversial insofar as support had
been found in the original applications for replacing
added undi scl osed technical features by other features
wi thout violating Article 123(3) EPC (see point 4 of
the reasons). In this context decisions T 371/88, QJ
EPO 1992, 157, and T 108/91, QJ EPO 1994, 228 were
inter alia cited by the Enlarged Board of Appeal.

In decision T 108/91 the Board, referring back inter
alia to decision T 371/88, held that the amendnent of a
granted claimto replace an inaccurate technical
statenent, which was evidently inconsistent with the
totality of the disclosure of the patent, by an
accurate statement of the technical features involved,
did not infringe Article 123(3) EPC (see headnote, and
points 2.2 to 2.4 of the reasons). The reason given was
t hat, when the description and the draw ngs of the

pat ent specification were drawn upon to interpret the
clainms according to Article 69(1) EPC, it becane

i mredi ately apparent that what was defined in the
granted claimcould not be that for which protection
was sought and that the intended neani ng nust have been
t he equival ent of what was stated in this respect in

t he amended claim In other words, on a fair
interpretation of the claimin the light of the
totality of disclosure of the patent the protection
conferred by it had not in fact been extended by the
amendnment (point 2.3 of the reasons). According to
decision T 371/88 the anendnent of a granted claimto
replace a restrictive term which inits strict litera
meani ng did not clearly enbrace a further enbodi nent of
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the description, by a less restrictive termclearly

al so enbracing this enbodi nent, was perm ssi bl e under
Article 123(3) EPCif: (a) the restrictive termin the
granted claim1l was not so clear in its technical
meaning in the given context that it could be used to
determ ne the extent of protection w thout
interpretation by reference to the description and the
drawi ngs of the patent, and (b) it was quite clear from
t he description and the drawi ng of the patent and al so
fromthe exam nation procedure up to grant that the
further enbodi ment bel onged to the invention and that
it was never intended to exclude it from protection
conferred by the patent (see headnote and points 2.3
to 2.5 of the reasons). The sane principles were
applied in decision T 673/89 of 8 Septenber 1992
(unpublished in Q3 EPG point 3.1.2 of the reasons).

The situation in the present case m ght be considered
conparable to that in cases T 371/88 or T 673/89 in

t hat the inconsistencies regarding the solar control
layer within granted claim1 itself render this feature
unclear. It is insofar conparable to the situation in
T 108/91 as granted claim1l1l is inconsistent with the
entire disclosure in the patent specification.
Moreover, in the present case granted claim1l itself
contai ns inconsistencies. Therefore, the preceding
consi derations of the present board in point 2.2 fal
in the anbit of the general principles derivable from
t hose deci si ons.

Concerning the objection under Article 84 (lack of
clarity) raised by the respondent, it is correct that
it is known to use in particular ZnO | ayers as
dielectric layers in nmulti-layer coatings on a gl ass
substrate. According to docunent L, materials for the
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dielectric layers of the nulti-layer coating for glass
wi ndows are inter alia tin oxide, titanium oxide and
zinc oxide (see colum 4, line 35). However, it cannot
be concluded therefromthat |ayers of these materials
are always dielectric |layers or cannot have

el ectroconductive properties when produced in a
different way or under different conditions. It can be
inferred for exanple fromthe translation of "Chem ca
of Sem conductor", Takeo Kawaguchi, 1974, pages 60

to 62, submitted by the appellant with his letter of
19 Decenber 2001, that zinc oxide and titani um oxide
can be el ectroconductive. Furthernore, the patent in
suit refers to oxygen vacancies as a functional basis
for electro-conductivity on page 2, line 46. Therefore,
t he board has no reason to doubt that tin oxide, zinc
oxi de and titani um oxide |ayers may exhibit

el ectroconductive properties. The fact that these

oxi des are not designated by their conplete nane in
claim1 but by their formula SnO,, ZnO and TiO (ie a
stoechionetric ratio of the elenents) may not formally
be in agreenent with the teaching in the patent in suit
that the el ectroconductivity is based on oxygen
vacanci es. However, this cannot justify a refusal of
the claimon the basis of lack of clarity since the
skill ed person woul d understand, on the basis of the
general know edge, what an el ectroconductive |ayer of
these materials is. The fact that claim1 does not
contain the feature that the el ectroconductivity is
based on oxygen vacanci es does not render this claim
uncl ear. Therefore, the board is not convinced by the
respondent’'s argunments that claim21 does not neet the
clarity requirenent set out in Article 84 EPC.

The respondent further objected for the first tine at
the oral proceedings that the skilled person did not
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know how to produce the el ectroconductive |ayers |isted
inclaiml and in particular electroconductive |ayers
of tin oxide, titanium oxide or zinc oxide which were
known as dielectric |ayers. This amunts to an

obj ection of insufficiency of disclosure under

Article 100(b) EPC. The patent in suit does not

di scl ose any exanple illustrating the preparation of an
el ectroconductive layer of tin oxide, titanium oxide or
zinc oxide, or the other non-doped oxides listed in
claiml1l. However, it teaches on page 2, line 46, that
the invention is applicable to an el ectroconductive

| ayer whose el ectroconductivity is caused by oxygen
vacanci es. Furthernore, Exanple 1 of the patent in
suit, which describes the production of a five-|ayer
coating including a solar control |ayer of chrom um
nitride, a second underlayer of tin oxide and a second
protective |layer of tin oxide, discloses the production
of these layers by reactive sputtering. As pointed out
by the appellant, the skilled person would infer from
this teaching, w thout exercising inventive skill, that
t he oxygen vacancies in the el ectroconductive |ayer can
be produced by reactive sputtering. This is because it
is well-known that the conposition of the deposited

| ayer depends on the conditions and the sputtering

at nosphere used for the reactive sputtering. Although

t he burden of proof rests on the respondent for his
contested assertion, he did not provide any evidence
showi ng that el ectroconductive |ayers of these oxides
are not obtainable by reactive sputtering. For the
precedi ng reasons, the board cannot accept the
respondent’'s assertion concerning the insufficiency of
di scl osure.

Turning to the novelty issue, the appellant did not
di spute at the oral proceedings that the subject-nmatter
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of claiml1lis not entitled to the priority date of

30 Cctober 1991 and that the date of filing of

28 Cctober 1992 is thus the relevant date to be
considered for assessing novelty with respect to the
prior art. It results therefromthat document A which
was published on 14 April 1993 and has a filing date of
25 Septenber 1992 is a prior art docunent pursuant to
Article 54(3) and that even the disclosure of A which
is not entitled to the priority dates clained in A
forns part of the state of the art for the assessnent
of novelty.

Exanpl e 8 of A discloses depositing a |layer of titanium
nitride layer onto a glass substrate by sputtering and
then applying a |layer of silicon nitride also by
sputtering. This conbination of layers falls within the
definition of the clainmed process. The appearance of
the sanple is said to be unchanged after heating for

10 minutes at 625°C (see page 6, Exanple 8). However,

it is not indicated in Exanple 8 that the coated sanple
is subjected to a bending or a tenpering operation. The
respondent’'s argunment that the skilled person woul d
inmplicitly have derived fromthe heating step of
Exanple 8 and fromthe general disclosure of A in
particular fromclaim?2l, that the coated gl ass was
intended to be bent and, thus, that Exanple 8 destroyed
the novelty of the clained process are not convincing.
To arrive at this conclusion the respondent in fact
conbi nes the teaching of Exanple 8 with the teaching of
claim21. However, claim2l concerns a very broad

met hod conprising heating the coated gl ass substrate to
a tenperature sufficient to bend the glass but it is
not limted to the particular conbination of |ayers

di scl osed in Exanple 8. C aim 21 even does not indicate
any material for the nmetallic appearing netal -
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containing filmnor for the protective |ayer. The
|atter is only defined as conprising a different netal
fromthe netal -containing filmand preventing oxidation
of the metal -containing filmupon heating. As argued by
t he appel l ant, Exanple 8 m ght be an exanple
illustrating the heat processable coated article
according to claim1 of A It should be noted in this
context that the coated article disclosed in Ais not
necessarily subjected to a bending operation, since the
further processing steps are "high tenperature
processes such as bending, |amnating, and tenpering"
(see page 2, lines 3 to 5). In these circunstances,
Exanpl e 8 even in conbination with the nore genera

di scl osure in A cannot be considered as destroying the
novelty of the clainmed process.

Concerning Exanple 11 of A it discloses a coated
article having the configuration glass/Si-5%A/Ti
nitride/Si-5%\ nitride, ie a conbination of |ayers
falling within the definition of the clained process.
The coated article is prepared as in Exanple 10.

Nei t her Exanple 10 nor Exanple 11 discloses a bending
step or a tenpering step as defined in the clained
process. It is nmerely indicated in Exanple 11 that the
coated article is stable with tenpering. It is not

cl ear whether the coated glass was actually tenpered
and, in the affirmative, under which operating
conditions, or whether a test sinulating tenpering was
nerely performed (see page 5, lines 37 to 45). Al though
the coated article of Exanple 11 is said to be prepared
as in Exanmple 10, it is not directly and unanbi guously
derivable therefromthat it was al so tested under the
conditions disclosed in Exanple 10. The two coated
articles of Exanple 10, which do not have a | ayer
configuration falling within the definition of claiml
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on file, were subjected to a thermal stability test
consisting in heating the coated article at 704°C for
3.5 mnutes or 1.75 mnutes and conparing the sol ar
properties before and after the heating step. Even if
this heat treatnent were perfornmed to simulate
tenpering, this cannot destroy the novelty of the

cl ai med process since no quenching of the glass was
carried out after the heating step and, thus, no
tenpering. Furthernore, it cannot be derived therefrom
at what tenperature the coated gl ass woul d have been
heated if it had actually been tenpered. Therefore, the
cl ai med process neets the requirenment of novelty over

t he disclosure of Exanple 11 of document A. The
precedi ng consi derations apply |ikew se to the nethod
di scl osed in Exanple 14 of A

The process of claim1 is also newwth respect to the
remai ni ng docunents cited by the respondent. As this
was not disputed, further considerations in this
respect are not necessary.

The opposition division and the respondent considered

t hat document B represents the closest prior art.

Al t hough this docunent does not deal with the probl em
of avoiding a substantial change of the optical
properties on bending or tenpering of the coated
article but only discloses that the coated article is
post -t enperabl e, the board can follow this approach. In
this context, the board observes that in docunent C the
probl em of oxygen diffusion to the reflective netal
coating during bending or tenpering is dealt wth,
however the bent or tenpered articles produced in C
contain an opaque coati ng.

Docunent B di scloses a nethod of producing a heat
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reflecting glazing having a nulti-layer coating on a

gl ass substrate, conprising the step of formng a
silicon layer on a hot glass substrate in a non-
oxi di sing atnosphere, formng a titaniumnitride |ayer
over the first silicon coating, formng a second
silicon coating overlying the titaniumnitride coating,
and optionally form ng a netal oxide abrasion resistant
coating in an oxidising atnosphere, which adheres to
and covers the second silicon coating. The resulting
coated article is post-tenperable (see clains 13 and 14
on pages 17 to 18; pages 5 to 7, Exanples 1 and 2).

Starting fromthis prior art, the technical problem
underlying the clainmed process can be seen in the

provi sion of a process for manufacturing a heat-treated
coated gl ass, wherein a coated flat glass can be bent
and/ or tenpered in a normal oxygen-containing

at nosphere wi thout substantially changing the optical
characteristics, in particular the colour and the
visible light transmttance, of the coating.

It is proposed to solve this problemby the process as
defined in claim1. This process differs fromthat of
docunent B by the different material used for the first
protective |layer and by the conditions of the heat
treatment for the tenpering step, alternatively by
step (bl) or (b3). In view of the statenent on page 4,
lines 2 to 14, of the patent in suit, of the results
reported in Exanples 1 and 2 thereof and of the
addi ti onal exanples and conparati ve exanples submtted
by the appellant on 5 June 2000 and on 5 February 2003,
it is credible, in the absence of evidence to the
contrary, that the problem stated above has actually
been sol ved by the clai ned process.
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The respondent expressed doubts as to whether the

t echni cal problem would be solved for all possible
conbi nations resulting fromthe two lists of materials
stated in claim1l for layers (i) and (ii). The
respondent’'s doubts seemto be based on the fact that
the desired effect (optical properties not
substantially changed on bendi ng and/or tenpering) was
shown to be achieved for 10 conbinations of materials
fromthe two lists of layers (i) and (ii) but that

ot her conbi nati ons enconpassed by claim 1 could not be
expected to lead to the sane effect because of the |ack
of chemcal simlarity to the tested conbinations. The
board observes in this respect that C, Ti, CN, TiN,

| TO, have been used to illustrate the conponents of

| ayer (i), ITO being an exanple of an el ectroconductive
| ayer, and that these materials were conbined with a
protective layer of either SiN, or AISIN. Therefore, it
has been shown that even with conponents of the

| ayer (i) which are chemically very different, and a
protective layer of a nitride such as SiN, or Al Si N,
the desired effect is achieved. Concerning the
protective layer, only two different nitrides of the
list were used, however the list of materials for this
| ayer includes only nitrides and their inconpletely
oxidised form ie the corresponding oxynitrides. The
respondent has given no reasons why the nitrides of the
list other than SiN, or AISIN, or the corresponding
oxynitrides would not permt to achieve the desired
effect. Furthernore, the burden of proof rests on the
respondent for his assertion that the technical problem
woul d probably not be solved within the whole anbit of
claim1l. However the respondent’'s doubts were not
supported by any evidence showi ng that a particul ar
conbi nation actually did not lead to the desired
effect. In the present circunstances where the
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appel  ant hi nsel f has provided additional exanples with
very different kinds of materials for layer (i) and two
different nitrides for the protective |ayer, the
respondent’'s nere reference to a particul ar conbination
which is not expressly disclosed in the patent in suit,
ie an ITO layer with a protective |ayer of

carbonitride, wthout providing any experinental

evi dence confirmng his doubts is not sufficient to
reverse the burden of proof. For these reasons, the
board cannot accept the respondent's argunents that the
techni cal problemis probably not solved within the
whol e anbit of claim 1.

Docunment B itself does not deal with the probl em of

avoi ding a substantial change in the optical properties
when bendi ng and/ or tenpering the coated article. It is
di scl osed that a silicon oxide filmmy be formed on
the surface of the second silicon | ayer when the coated
article travels through the oxidising atnosphere of the
| ehr. This surface oxide layer is said to inhibit the
formation of pin holes in the coated article when a
subsequent protective layer, such as a tin oxide |ayer
is formed over the second oxide layer to increase the
durability of the coated article, ie its abrasion and
scratch resistance (see page 6, lines 28 to 34;

page 11, lines 28 to 36). Therefore, the oxidation of
the surface of the second silicon |ayer is not

di scl osed as being a drawback in the process of B but,
on the contrary, as bei ng advant ageous when the
abrasion and scratch resistant tin oxide |ayer is
further deposited.

The respondent’'s argunents that the skilled person
woul d have conbi ned the teaching of docunent B with the
t eachi ng of docunment N in view of the advantages of the
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protective layer of silicon nitride disclosed in N (see
poi nt V above) cannot persuade the board for the
following reasons. It is first observed that the
optical interference filmof docunent N is applied on
the surface of a lanp. This use is conpletely different
fromthat disclosed in B (heat reflective architectura
gl ass) and does not involve high tenmperatures of at

| east 500°C as indicated by the appellant and not
contested by the respondent. Docunent N di scl oses that
the optical characteristics of conventional optical
interference filns are reduced if these filns are used
at a tenmperature > 200°C for an extended period of tine
because the silver layer is crystallised or oxidised by
oxygen atons of the dielectric layer. Accordingly the
invention in N ains at protecting the netal |ayer from
oxi dation, reduction, crystallization, etc.. This
purpose is achieved by sandwi ching the netal |ayer of
Ag, Au, Pt in between two |ayers of a nitride selected
fromthe group of alumniumnitride, silicon nitride
and boron nitride. No oxidation or crystallisation of
the netal |ayer occurs with this |layer construction,
even if the filmis heated at a high tenperature for an
extended period in air (see colum 1, lines 7 to 10 and
30 to 59; colum 2, lines 19 to 66). However, the

"hi gh" tenperature which is nmeant here (colum 2

line 63) is not a tenperature of at |east 500°C as in

t he case of bending or tenpering operations but a nuch
| oner tenperature of 300°C. This can be derived from
both the use disclosed in N and the tests which were
carried out at 300°C for one hour to observe the
changes in the optical characteristics after heating.
Figure 3 and 4 show that the refl ectance and

transm ttance characteristics of an interference film
of three layers AN Ag/ Al N deposited on a quartz gl ass
are not changed when it is heated at 300°C for an hour
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in air, contrary to a conventional filmconposed of a
titani umoxide | ayer, a silver layer and a titanium
oxi de layer formed on a quartz glass plate (see

colum 3, lines 54 to 60). Thus the skilled person
woul d have inferred fromN that filns of alum nium
nitride, silicon nitride and boron nitride can
efficiently protect a reflective netallic |ayer of Ag,
Au, and Pt from oxidation or crystallisation during a
heat treatnment at 300°C for one hour in air and that
the optical characteristics are retained under these
conditions. However, Nis totally silent about the
change of the optical properties at tenperatures at

whi ch a coated glass substrate for architectural or
autonotive applications is usually bent or tenpered. As
poi nted out by the appellant and not contested by the
respondent at the oral proceedings, the skilled person
could not have reasonably expected in view of this
teaching that the optical properties m ght also be
substantially retained at the much hi gher tenperatures
whi ch are necessary for bending and/or tenpering the
coated glass, ie tenperatures of at |east 500°C
dependi ng on the conposition of the glass. Furthernore,
docunent N contains no information suggesting that the
| ayer of alumniumnitride, silicon nitride or boron
nitride would al so be suitable for avoiding a
substantial change of the optical properties of an
article including a solar control |ayer of a materi al
ot her than Ag, Au or Pt. Under these circunstances the
skill ed person would not have been encouraged to
conbi ne the teaching of docunments N and B with the
expectation of solving the problem stated above. As
poi nted out by the respondent, docunment N further

di scl oses that the interference filmis scratch

resi stant, has good nechani cal properties conpared with
an interference filmusing zinc sulfide as the
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dielectric layer, and that cracks or peeling do not
occur even when the interference filmis heated

repeatedly during the operational life of the |lanp (see
colum 1, lines 38 to 45; colum 2, lines 43 to 45 and
64 to 66; colum 3, lines 1 to 5). However, starting

from docunent B, the problemw th which the skilled
person was confronted was neither a probl em of

unsati sfactory scratch resi stance and nechani cal
characteristics, nor a problemof peeling or formation
of cracks, but the problem of avoiding substantial
changes in the optical properties when the coated gl ass
is subjected to a high tenperature processing |ike
bendi ng and/or tenpering. In this context it is
observed that the coated article of B including a
protective tin oxide |layer has an excellent durability,
e.g. scratch and abrasion resistance (see Exanple 4,
page 9, lines 15 to 17). Therefore, the fact that
docunent N di scloses the said properties is not
decisive for the question as to whether the skilled
person woul d have conbi ned the teaching of docunents B
and N. What the skilled person would prinmarily have

| ooked for in Nis whether this docunent contains

i nformati on suggesting how substantial changes of
optical properties during a heat treatnent at
tenperatures of at |east 500°C m ght be avoi ded. The
fact that the interference filmof N mght exhibit a
good scratch resistance, nechanical strength or

resi stance to peeling would not be of assistance to the
skilled person confronted with the probl em stated
above.

The respondent relied on docunent D to show that a
silicon nitride | ayer was known as an anti-reflection
| ayer and had al ready been used in conbination with
materials other than Ag, Au or Pt. This docunent
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di scl oses a sel ective sol ar absorber conprising a
titani um boride or zirconium boride |ayer and an anti -
reflection coating of silicon nitride on a graphite
substrate (see page 393, sunmary; page 394, line 12).
However neither TiB, nor ZrB, are used as nmaterial for
the solar control layer in the process of B or in the
claimed nethod. The fact that the silicon nitride |ayer
is an anti-reflection |ayer or has been used in
conbination with a TiB, |ayer or a ZrB, | ayer, which are
neither nmentioned in B nor in N, would not have given
the skilled person any incentive to conbine the
teachi ng of docunments B and N since even with this
additional information he could not have expected such
a conbination to solve the problem stated above.

As pointed out by the respondent, docunent E further
teaches that a silicon nitride |ayer deposited on a
silver layer fornms a diffusion barrier that is

i npervious to water and corrosive substance in the

at nosphere. Silicon nitride is said to be an

i nperneabl e and refractory material which is thermally
shock resistant (see colum 2, lines 36 to 43, and
colum 3, lines 55 to 58). These additional properties
do not suggest that the silicon nitride |ayer of the
interference filmof docunent N, when used in
conbination with a solar control layer of titanium
nitride, mght avoid substantial changes of the optical
properties during the heat treatnent at the high

t enper atures necessary for bending and/or tenpering.
Therefore, even in view of the additional disclosure
in E the skilled person would not have contenpl at ed
conbi ning the teachings of docunents B and N in order
to solve the problem stated above.

Concerning the respondent's second |ine of argunents
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based on docunment G as the closest prior art (see

poi nt V above), the board assunes in favour of the
respondent and for the sake of argunent that docunent G
is an appropriate starting point for the assessnent of

i nventive step. Docunment G discloses a heat reflecting
product having a six-layer coating on one side of a
transparent glass plate. The layers are applied to a

gl ass substrate by sputtering. The glass substrate is a
flat glass plate or a bent glass plate, it can also be
a reinforced or a tenpered glass plate. The nmulti-|ayer
coating conprises a third layer of a netal selected
fromTi, Zr, Ta, G, C-N and stainless steel and an
outer layer (sixth layer) of an oxide or oxynitride of
an alloy selected froma Si-A alloy, Si-Ti alloy and
Si-Ni alloy, or a nitride or oxynitride of alum nium
The multi-layer coating has for exanple the follow ng
structure

gl ass/ Ta,Q/ TaN.Q/ st ai nl ess steel / TaNQ/ Ta,Q,/ Al . Si NG,
or glass/Ti G/ TiNQ/stainless steel/Ti NG/ Ti G/ A .Si NG,
(see claiml1l; page 3, lines 24 to 25, Exanples 1, 4

and 9).

According to the patent in suit, when a coating is
applied to a bent glass it is not possible to obtain a
uni form coating unless the coating process and
conditions are controlled in relation to the
configuration of the bent glass. Starting from
docunent G the technical problem m ght be seen in the
provi si on of another nethod for producing a heat
treated coated gl ass having substantially the sane
optical properties, which, in the case of a bent glass,
avoi ds the said drawback. It is proposed to solve this
probl em by the process as defined in claim1l1l. The
latter differs fromthe process of G by performng the
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bendi ng and/or tenpering step after deposition of the
mul ti-1layer coating on the glass substrate, under the
conditions stated in steps (bl), (b2) or (b3) of
claiml1l. In view of the exanples of the patent in suit
and of the additional exanples submtted during the
appeal proceedings, it is credible in the absence of
evidence to the contrary that this problemhas actually
been sol ved (see al so point 6.1 above).

The respondent’'s argunents that the skilled person
woul d have perforned the bending step after application
of the coating on a flat glass plate instead of before
are not convincing for the follow ng reasons. As
indicated in the patent in suit (page 2, lines 5 to 8),
it was conventional before the filing date of the
patent in suit either to apply the coating on a gl ass
plate which is already bent, or to bent the glass plate
already coated with a netallic filmor a netal nitride
filmwhich is sandwi ched in between |ayers of an easily
oxi di sabl e netal such as tantal umwhich is oxidised
during the subsequent bending step, thereby protecting
the netal film Therefore, it was well-known to the
skilled person that the bending step could be perforned
after deposition of the coating on a flat glass plate
when the netal |ayer is protected by specific
protective | ayers. However, the skilled person was al so
aware of the fact that in the said nethod the optica
properties are changed on bending (see patent in suit,
page 2, lines 14 to 15). Therefore, the skilled person
faced with the problem stated above would on the basis
of this background have contenpl ated bendi ng t he coated
gl ass after application of the coating only if he could
have expected the optical properties of the particul ar
mul ti-1ayer coating of docunent G not to substantially
change during the bendi ng process. However, the
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respondent has given no reason why this could be
reasonably expected and the board sees al so no reason
taking into account that docunent Gitself contains no
i nformati on suggesting that the optical properties of
the nmulti-layer coating mght be substantially retained
after a heat-treatnent at the high tenperatures
necessary for bending. The board thus conmes to the
conclusion that in the absence of a reasonable
expectation of success, the skilled person would not
have tried perform ng the bending step after the
coating step. It therefore appears that the
respondent's argunents regardi ng docunent G are based
on an ex-post facto anal ysis.

The respondent’'s argunents based on the conbi nation of
t he teachi ngs of docunents G and N can al so not be

foll owed by the board. As already indicated above, it
could neither be inferred fromdocunent N, nor expected
in viewof its teaching that the protective |ayer of
silicon nitride used in the interference filmwould
have been suitable for avoiding a substantial change of
the optical properties when heating the coated
substrate at tenperatures of at |east 500°C for bending
and/ or tenpering (see point 6.3 above). Under these

ci rcunstances the skilled person woul d not have been
encouraged, in view of the teaching of N, to use a
silicon nitride |ayer as a protective layer in the
coating of G and to subsequently bend and/or tenper the
coated glass in order to solve the problem stated
above.

The remai ni ng docunments, which were not relied upon at
t he appeal stage in connection with the issue of
inventive step, do not contain additional information
whi ch woul d point towards the claimed solution in
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conbination with the docunents consi dered above.

It follows fromthe above that the subject-matter of
claiml neets the requirenent of inventive step set out
in Articles 54(1) and 56 EPC.

Claim 1 being allowable, the sane applies to dependent
claims 2 to 6, whose patentability is supported by that
of claim 1.

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the opposition division with
the order to maintain the patent with the clainms of the
mai n request filed during the oral proceedings and a
description to be adapted.

The Registrar: The Chai r man:

U. Bul t mann R Spangenberg

1148.D



