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Summary of Facts and Subm ssi ons

0375.D

Mention of the grant of European patent No. 0 385 791
in respect of European patent application

No. 90 302 222.6, filed on 1 March 1990, claim ng
priority froman earlier application in Geat Britain
(8904902 of 3 March 1989), was published on 28 Decenber
1994. The patent was granted on the basis of seven
clainms, claim1 reading:

"A process for the production of a w re-heated

| am nated wi ndow conprising an array of fine, closely
spaced heating wires enbedded in a ply of interlayer
sandwi ched between outer panes, said array extending
between and in contact with opposed bus bars, in which
process the lam nate is subjected to an autocl avi ng
step to adhere the interlayer to the adjacent panes,
characterised in that a face of at |east one of the bus
bars in contact with the heating wires is provided with
a surface | ayer conprising a solder which has a nelting
poi nt such that on autoclaving of the |am nate the
solder nmelts to provide good el ectrical contact between
t hat bus bar and the heating wires."

Clainms 2 to 6 were directed to preferred enbodi nents of
the process of daiml. Caim3 read:

"A process according to claim1l or claim2 in which
each bus bar conprises a pair of opposed netal strips,
one on each side of the wire array, and at |east one of
the netal strips of each pair is provided with a
surface |l ayer of the solder on its face in contact with
the heating wires."
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Caim7 read:

"Awre heated | am nated wi ndow conprising an array of
fine, closely spaced heating wires enbedded in a ply of
pol yvi nyl butyral interlayer sandw ched between and
adhered to outer panes, the array extendi ng between and
in contact with opposed bus bars, characterised in that
a face of at |east one of the bus bars in contact with
the heating wires is provided with a surface |ayer
conprising a solder having a nelting point up to about
150°C. "

On 20 Septenber 1995, a Notice of Opposition against
the granted patent was filed, in which the revocation
of the patent in its entirety was requested on the
grounds of lack of novelty and inventive step as set

out in Article 100(a) EPC.

The opposition was, inter alia, supported by the
fol |l ow ng docunents:

D1 US- A-4 323 726,

D2 US-A-4 102 722

D3 DE-B-1 540 940

D5 EP-B-0 186 787

D6 GB-A-1 392 736

D7 US- A-4 395 622

D8 DE- C- 870 475
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D9 DE-B-1 515 208

In a decision issued in witing on 1 Decenber 1997, the
Qpposition Division held that the grounds for
opposition did not prejudice the maintenance of the
patent in anended form the anmendnent consisting in the
incorporation into the independent process and product
clainms of the subject-matter of Claim3 as granted,

whi ch concerned the conbi nati on of two opposed net al
strips as bus bars. In particular, it was held that

(a) the clained subject-matter was novel since none of
the cited docunments, in particular D1, disclosed
t he conbi nation of two opposed netal strips as bus
bars.

(b) the problemto be solved vis-a-vis D1, which was
considered to be the closest prior art docunent,
was, in a process for the production of a wre-
heat ed | am nated wi ndow conprising two opposed
nmetal strips for each bus bar, to avoid the
probl em of corrosion due to voids |ocated between
the strips. None of the cited docunents identified
this problem nor was there any notivation for the
skilled person to construct a bus bar assenbly
according to the main request. Therefore, the
cl ai med subject-matter was inventive.

On 16 January 1998, the Opponent (Appellant) |odged an
appeal agai nst the above decision and paid the

prescri bed fee sinmultaneously. The Statenent setting
out the G ounds of Appeal was filed on 30 March 1998.
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Wth a letter dated 4 July 2003, the Proprietor
(Respondent) filed a new main request and one auxiliary
request .

Oral proceedings before the Board were held on 6 August
2003. During the oral proceedings, after discussion of

the requests then on file, the Respondent filed a new

request of five clainms as the sol e request, which

repl aced the previous requests, the independent clains
readi ng:

"1. A process for the production of a wre-heated

| am nated wi ndow conprising an array of fine, closely
spaced heating wires (7) enbedded in a ply of
interlayer (3) sandw ched between outer panes (1), said
array extendi ng between and in contact with opposed bus
bars (4,8;5,8 with a face of each of the bus bars
(4,8;5,8) in contact with the heating wires (7) being
provided with a surface |layer (10) of a solder, in

whi ch process the lamnate is subjected to an

autocl aving step to adhere the interlayer to the

adj acent panes, the solder having a nelting point such
that on autoclaving of the lamnate the solder nelts to
provi de good el ectrical contact between that bus bar
(4,8;5,8) and the heating wires (7), characterised in

t hat each bus bar (4,8;5,8) conprises a pair of opposed
nmetal strips (4,8;5,8), one on each side of the wire
array (7), and at |east one of the nmetal strips
(4,8;5,8) of said pair is provided with a surface |ayer
(10) of the solder on its face in contact with the
heating wres (7) whereby foll ow ng autocl aving the
solidified solder (10) fills the space between the
nmetal strips (4,8;5,8)."
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"5. Awire heated | am nated wi ndow conprising an array
of fine, closely spaced heating wires (7) enbedded in a
ply of polyvinylbutyral interlayer (3) sandw ched

bet ween and adhered to outer panes (1), the array (7)
ext endi ng between and in contact with opposed bus bars
(4,8;5,8), each of the bus bars (4,8;5,8) in contact
with the heating wires (7) being provided with a
surface layer (10) of a solder having a nelting point
up to about 150°C, characterised in that each bus bar
(4,8;5,8) conprises a pair of opposed netal strips
(4,8;5,8), one on each side of the wire array (7), the
solder (10) filling the space between the nmetal strips
(4,8;5,8) and gripping the heating wires (7) in
position."

(The anendnents vis-a-vis the clains as granted are

i ndi cated in bold).

The Appel lant's argunents can be sumrari sed as foll ows:

Starting fromDl as the closest prior art, that
docunent di sclosed all features of the process of
claim1l except for the use of two netal strips as bus
bars. In particular, the use of a |low nelting sol der
material was nmentioned, as well as the filling of the
space between the netal strip and the heating | ayer by
an el ectroconductive |ayer. The use of two netal strips
was however known from ot her docunents, such as D3 and
D9. It was not apparent which problemwas sol ved by the
use of two netal strips instead of only one; a possible
i nproved el ectrical conductivity was obvious. The
skilled person would find additional information in the
ot her docunents on file, which all referred to the sane
problem to provide good, reliable contacts between the
bus bars and the heating wres.
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Taking D9 as the starting point, the clained subject-
matter differed fromthat docunent in the kind of

sol der used, which was known from D1. The Respondent's
argunent that the solder should have a | ow nelting
poi nt was not part of the clainmed subject-matter.

Therefore, the clained subject-matter was not

i nventive.

The Respondent argued that D1 was the proper starting
point since it referred to the same problemas the
patent in suit, i.e. to control the heating tenperature.
Dl also referred to avoiding burn-outs. This problem

was sol ved by the clained process steps, which were
suitable to obtain free flow of the solder upon nelting,
whereas the process described in DI was not suitable to
obtain a freely flowi ng solder, so that the desired
techni cal effect was not achieved. In that respect, D1
did not nention the use of two netal strips as bus bars,
nor the application of the solder on at |east one of

the netal strips. Al so, the process described in D1
inplied the use of a higher tenperature than applied in

aut ocl avi ng.

The ot her docunments, sone of which the skilled person
woul d not even conbine with D1, did not disclose the
clainmed features lacking in D1. In particular D9 did
not mention two netal strips as bus bars, nor the

i nportance of having the solder fill the space between
t hem

Therefore, the clained subject-matter was inventive.
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The Appel |l ant requested that the decision under appeal
be set aside and that the patent be revoked.

The Respondent requested that the appeal be dism ssed
and that the patent be maintained on the basis of the
set of clains 1 to 5 submtted during the oral

pr oceedi ngs.

Reasons for the Decision

Adm ssibility of the appeal

1. The appeal is adm ssible.
Amendnent s
2. The Appellant did not raise any objections to the

0375.D

anmendnents and the Board sees no reason to deviate from

t hat vi ew.

In essence, Caiml differs fromCaim1l as granted in
the foll ow ng aspects:

- t he nove of the passage referring to the face of
each of the bus bars being provided with a surface
| ayer of a solder fromthe characterizing part to
t he preanbl e,

- the nove of the passage referring to the
requi renents of the nelting point of the sol der
fromthe characterizing part to the preanbl e,
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- t he change of "each pair"” of metal strips into
"said pair” in line 11

- t he addition of reference signs,

- t he incorporation of the contents of Claim3 as
gr ant ed,

- t he replacenment of the word "conprising" by the
word "of" in the passage "a surface |ayer (10)
conprising a solder" and

- the addition of the passage referring to the
solder filling the space between the netal strips

upon aut ocl avi ng.

The first four of the above-indicated amendnents do not
change the contents of the clainmed subject-matter. The
fifth and sixth anendnent are based on the application
as filed. The |ast amendnent is based on page 7, | ast
par agraph, of the application as originally filed as
wel |l as on Figure 4a, which also serves as a basis for
t he conbi nation of the anendnents. The anmendnents
result in alimtation of the clains.

Product Caim5 has been anended in a simlar way,
supported by the same passages as indicated above for

process Caim1l.

Therefore, the requirenents of Article 123(2) and
123(3) EPC are net.

0375.D
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| nventive step

0375.D

The patent in suit ains at providing, in a process for
the production of a wire-heated | am nated w ndow,

si npl e means of securing a reliable and durable

el ectrical contact between the bus bars and the heating
wires (colum 1, lines 36 to 39). Any reference to the
prevention of corrosion due to the presence of voids is
not based upon information that could be derived from
the original application so that corrosion prevention
cannot be taken into consideration as (part of) the
problemto be solved. In order to solve the above-
defined problem the patent in suit proposes to use two
nmetal strips as the bus bars between which the wires
shoul d be placed and to fill the space between the
nmetal strips with solder, as defined in Claiml. As
denonstrated by the photographs filed on 22 COctober
1997, the clainmed process leads to a construction that
shows a better contact between the bus bars and the
heating wres than a comrercial wre-heated w ndow
Therefore, the Board is satisfied that the above-

nmenti oned probl em has been effectively sol ved.

D1, which was considered to be the cl osest docunent,
di scl oses a bus bar assenbly for electrically
connecting a source of electrical potential to an

el ectroconductive pattern on a nonel ectroconductive
substrate at a plurality of points, conprising: at

| east one elongated netallic current carrying nenber
positioned adjacent said pattern at said plurality of
poi nts; and an el ectroconductive | ayer between and in
contact with adjacent surfaces of said current carrying
menber and said el ectroconductive pattern to maintain
sane in spaced relation, said |layer conformng to the
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surface configurations of both the contacted adjacent
surfaces of said nenber and said pattern to mnimze

| ocal i zed high current densities therebetween and
having a volume resistivity of |ess than about 102 ohm
cm, wherein said |ayer conprises a mxture of finely
di vided netal lic el ectroconductive particles bound
together by fused netal alloy particles substantially
free of non-netallic components (Claim1l).

The current carrying nenber conprises preferably a
flexible strip or mesh (Clains 7 to 9). The

el ectroconductive layer is preferably a netallic |ayer
substantially free of non-netallic conpounds, and may
be a fusible material having a fusion tenperature bel ow
the deformation tenperature of the substrate and the
deconposition tenperature of the el ectroconductive
pattern, e.g. a mxture of finely divided netallic

el ectroconductive particles and finely divided netal
alloy particles (Clainms 2 to 6; colum 2, lines 48 to
55). The el ectroconductive pattern may be a matri x of
thin wire or thin strips of electroconductive materi al
as well as, preferably, a nmetal or netal oxide coating
on the surface of the substrate (C aim11l; colum 3,
line 64 to colum 4, line 2).

According to D1, such el ectroconductive coatings on the
substrate are generally thin and sensitive to high
current densities, which nmay cause |ocalized
destruction of the coating conductivity, so-called
burnouts, leading to variations in current density in
the coating which are considered undesirabl e.

Therefore, D1 ains at the uniformdistribution of
current to the coating at a | evel bel ow which burnouts
occur (colum 1, lines 20 to 32). To that end, the
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current carrying nmenber and the el ectroconductive |ayer
preferably remain in spaced relation and the

el ectroconductive layer is conformable to the contacted
surfaces of the current carrying nenber and the

el ectroconductive pattern (colum 4, lines 38 to 52).

The assenbly of D1 may be constructed by formng a

m xture of 90 parts by weight of finely divided silver
particles and 10 parts by weight of finely divided
netal alloy particles, e.g. conprising bisnmuth | ead,
cadm um and tin and having a |iquidus tenperature of
about 94°C, adding a volatile carrier material, and

sil k-screening the m xture onto the desired portions of
t he el ectroconductive pattern to formthe

el ectroconductive |ayer. Then the current carrying
menber is placed over the exposed surfaces of the

el ectroconductive layer, the volatile carrier is

evapor ated and the nonel ectroconducti ve substrate

| ayers are positioned about the sub-assenbly. The
assenbly is then | am nated, during which process the

el ectroconductive layer is heated above its |iquidus
tenperature and subsequently cooled to fuse it in
position between the el ectroconductive pattern and the
el ectroconductive nenber. During the |am nation process
t he el ectroconductive | ayer becones liquid. It should
however remain in its predeterm ned position and shoul d
not freely flow onto the vision areas of the substrate.
Therefore, the fusible material for the

el ectroconductive layer is selected so as to have a

i quidus tenperature only slightly below the | am nating
tenperature (colum 5, line 38 to colum 6, |ine 43).

Al t hough D1 nentions the possibility of using wires as
t he el ectroconductive pattern, it concerns mainly the



3.2

0375.D

- 12 - T 0069/ 98

probl ems occurring when a coating, applied to the
substrate, is used as the el ectroconductive pattern and
only one strip, which is preferably in the formof a
flexible nmesh, is placed onto the el ectroconductive

| ayer, which had al ready been applied to the

el ectroconductive pattern. The solution proposed by D1
i nvol ves a process in which sone space is |eft between
the current carrying nenber or bus bar and the

el ectroconductive |ayer and in which free flow ng of

t he sol der shoul d be prevented. The patent in suit,
however, concerns the problem of the mechanical contact
of the bus bars and the heating wires and its solution
involves filling the space between the bus bars during
autoclaving (colum 1, lines 32 to 39 and col um 4,
lines 48 to 54). In particular, by requiring that the
bus bars should be provided with a surface |ayer of a
sol der having a nelting point such that it nelts on

aut ocl aving, the presence of any higher nelting
material in that surface |ayer, such as silver
particles - which do not nelt during the autoclaving
process -, is excluded. In the process according to the
patent in suit, the whole of the solder nelts and fills
t he space between the bus bars. Therefore, the concept
of using a mxture of finely divided netallic

el ectroconductive particles bonded together by fused
netal alloy particles as the el ectroconductive |ayer,
as described in D1, teaches away fromthe present

sol ution and does not render the clainmed subject-matter

obvi ous.

None of the other documents cited during the oral
proceedi ngs provides any information that, in
conbination with the disclosure of D1, would result in
the clained subject-matter. Only D9 ains at the sane
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probl em as the patent in suit and only D3 and D7
mention a possible use of two netal strips as bus bars
bet ween which the heating wires are |ocated. Even if

t hose and the other cited docunents each di scl ose one
or nore aspects of the clained subject-matter, that
does not nean that those aspects were known in

conmbi nation, even less so if they are regarded within
t he context of their disclosures.

D9, which was also cited as a possible starting point
for assessing the presence of an inventive step, ains
at inproving the reliability of the connection between
heating wires and bus bars (colum 2, lines 31 to 35).
It proposes a process for the production of a |am nated
transparent panel conprising sheets of transparent
material | am nated together, the panel incorporating
means whereby it can be heated, which nmeans conprises a
plurality of electrically conductive thin heating wres
extending in parallel between conmon feed conductors,
the wires |ying between a pair of adjacent sheets of

el ectrically non-conductive material, one sheet of said
pair of sheets presenting an even face agai nst which
first the wires and then the feed conductor strips are
applied and then applying pressure, so that each strip
arches away fromsaid face where it passes and contacts
each wire, and the adjacent face of the other sheet of
said pair being formed with recesses which receive the
wires and the feed conductor strips (Claim1l).

Al t hough the possibility to use two netal strips as
feed conductors strips or bus bars is nmentioned in the
description of the prior art (colum 1, lines 48 to
56), the construction of the panel according to D9

i nvol ves the placenent of the heating wires on a gl ass



3.2.2

0375.D

- 14 - T 0069/ 98

sheet and the application of only one netal strip
across the wires. A soldering iron may be passed al ong
the strips to solder the strips to the wires at | east
partly deform ng the netal strips so that they lie
agai nst the surface of the glass sheet and arch away
fromthe sheet over the wires. Then the sheet of
interlayer material is placed over the assenbly and on
top of that a second glass sheet. The final bonding is
performed in an autoclave (colum 2, line 36 to

colum 5, line 42).

According to D9, the bus bars nmay conprise a tinned
strip of soft, ductile copper (colum 7, lines 18 to
21), but no further specific indication is given as
regards the soldering material to be used, nor of the
use of two netal strips as bus bars and filling the
space between themw th a solder having a nelting point
as nowrequired in present Claim1l. Mreover, D9
descri bes treatnment of the bus bars with a solvent and
possibly a soldering iron after application to the

wi res and before autoclaving (colum 7, lines 24 to
38).

Therefore, D9 taken either alone or in conbination with
D1 does not result in the clainmed process, so that any
such conbi nati on woul d not render the claimed subject-

matter obvi ous.

D3 addresses the probl em of extending the useful
portion of the heated wi ndow (colum 2, line 67 to
colum 3, line 3). Figure 5 shows a structure in which
an extending portion of heating wires is bent back
towards the opposite edge of the glass plate to which
the wires are attached. The wires are soldered to a
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first el ectrode nmeans underneath the portion of the
wires that had been bent back, after which a second

el ectrode neans forned of tin plated copper is soldered
via the wires to the first electrode. However, it does
not di scl ose autocl aving the wi ndow, nor to use any

sol der that would nelt under autoclaving conditions.
Since D3 does not concern the sane problem as the
patent in suit, the mere nention of tin being present
on a copper electrode or bus bar is not sufficient to
render the clainmed subject-matter obvious. No nention
is made either of filling the space between the two
nmetal strips or electrodes, so that D3 does not provide
the informati on necessary to arrive at the clained
subject-matter starting from DL1.

D7 describes a | am nated gl ass pane conprising a
transparent thernoplastic |ayer interposed between two
gl ass plates including a heating network of fine
metallic wires inlaid in said thernoplastic |ayer
between two collector strips, in which the netallic
wires are so thin as to be substantially invisible to
t he naked eye, are undul ated along directrices form ng
arcs of circles, are separated from each other and do
not inpair vision through the |am nated gl ass pane
(Gdaiml).

After conpletion of the network, the extremties of the
wires and the two strips initially put in place may be
covered with two identical collector strips. The wires
are then soldered to the collector strips (colum 6,
lines 50 to 53). The aimof D7 is to create an optinma
heating area that coincides with the area to be swept
by wi pers (colum 1, [ine 56 to colum 2, line 8), so
that there is no incentive for the skilled person to
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conbi ne this document with D1. Even if the two
docunents were read in conbination, that would not |ead
to the clainmed subject-nmatter since there is no hint at
filling the space between the two netal strips in

ei ther of the docunents.

The ot her docunents nentioned during the oral

proceedi ngs are even |l ess relevant:

D2 neither addresses the problem of inproving the
reliability of the connection between heating wires and
bus bars nor does it nention the use of nmetal strips.
Instead, a simlar mxture of netal particles and netal
all oy as described in D1 is applied to function as
current carrying neans. Therefore, D2 does not add the
| acking el enents to the disclosure of DI so as to
arrive at the claimed subject-matter.

D5 describes the preparation of glass lamnates. It
does however not refer to | am nates containing heating
wires, so that this docunent cannot be seen as rel evant

for the clainmed subject-matter

D6 di scl oses a process for incorporating parallel wres
in a thernoplastic sheet by continuously applying a
plurality of parallel spaced wires to the surface of a
nmovi ng sheet, softening the surface by heating and
pressing the wires into it by nmeans of a pressing
menber rolling on the surface. This docunent does not
mention connecting the wires to electrodes or bus bars.
It is not relevant for the clainmed subject-matter.
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D8 di scl oses a process for the production of a

| am nat ed gl ass sheet having parallel wires in an

i nternedi ate sheet or parallel wires nmounted on the

gl ass sheet and connected with two sideward bus bars by
sol dering or welding, in which a special system of
organi zing and applying the wires in a parallel spacing
to the sheet is used. D8 ains at the use of very thin
wires and soldering is only nentioned as a possible
means of connecting the wires to the bus bars. D8 does
not disclose any details of the soldering material, nor
does it say that the bus bars should conprise two netal
strips.

For the above reasons, the Board concl udes that the

subject-matter of Caim1l1 is not nmade obvi ous by the
docunents relied upon by the Appellant, whether taken
al one or in conbination, and, therefore, involves an

i nventive step.

As Claimlis allowable and Clains 2 to 4 relate to
further enbodi ments, their patentability is supported
by that of C aim1.

Claim5 is a product claimthat contains the same
essential features as process CCaiml, which relate to
the structure of the obtained product. In particular
each bus bar conprises a pair of opposed netal strips,
one on each side of the wire array, and each of the bus
bars is provided with a surface layer of a |lownelting
sol der, which fills the space between the two netal
strips. Accordingly, the sane considerations apply as
ment i oned above having regard to process Claim1l (see
points 3 to 3.3 above). Therefore, the product defined

in Cdaimb5 also involves an inventive step.
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the departnent of first
instance with the order to maintain the patent with the
claims 1 to 5 submtted during the oral proceedings and
a description yet to be adapted.

The Regi strar: The Chai r man:

E. Ei ckhoff R. Teschemacher

0375.D



