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Summary of Facts and Subm ssi ons
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Eur opean patent No. 0 335 042 was granted on
15 Decenber 1993 on the basis of European patent
application No. 88 312 270. 7.

The patent was opposed by the respondent on the grounds
of lack of novelty and of inventive step of its
subject-matter with respect to the prior art reflected
by the foll ow ng docunents:

(D1) EP-B1-0 197 137

(D2) EP-A-0 044 512.

In its decision given at the oral proceedi ngs on

22 January 1997 and issued in witing on 27 February
1997, the Qpposition Division nmaintained the patent in
anmended formon the basis of clains 1 to 7 according to
the second auxiliary request filed on 22 January 1997.

An appeal was filed against this decision by the
appel l ant (patentee) on 22 April 1997 the appeal fee
being paid on the sane day. The statenent of grounds of
appeal was filed on 24 June 1997.

In a comuni cation dated 2 July 1998 the Board set out
its provisional opinion that clains 1 and 7 according
to both the main request received on 8 January 1996 and
the auxiliary request submtted at the oral proceedi ngs
on 22 January 1997 as "first auxiliary request”
appeared to conply with the requirenents of

Article 123(2) and (3) EPC and of Article 54 EPC
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Furthernore, it was set out in the comunication that
t he furnace cooling system known from (Dl) seened to
teach in a different direction as conpared to that
according to clainms 1 and 7 of the main and the
auxiliary requests.

The appel | ant requested that the decision under appeal
be set aside and the patent be nmintained on the basis
of clains 1 to 16 according to the main request
submtted on 12 February 2000, subsidiarily according
to the first auxiliary request, or according to the
second auxiliary request both submtted on 11 January
2000.

The i ndependent clains 1, 7, 10 and 13 according to the
mai n request read as foll ows:

"1l. An electric arc nelt furnace for handling a heated
substance, the furnace having fluid cool ed contai nnment
means whi ch conprise inner and outer walls defining a
space therebetween; the walls of the contai nnment neans
bei ng substantially gas tight, inlet nmeans for bringing
pressurized liquid coolant to spray neans within the
space for spraying the cool ant against the inner wall
to maintain a desired tenperature at the inner wall;
outl et means for renoving the spent liquid cool ant; and
pressure differential means conprising neans for
injecting a pressurised gas into the space for

mai ntai ni ng the space at a pressure above 101. 33 kPa
(one atnosphere) and bel ow that of the pressurized
liquid coolant and for maintaining a controlled
pressure differential between the space and the cool ant
outlet sufficient to force the spent liquid cool ant out
of the space through the outlet neans to mnimze the
amount of cool ant standing in the space.”
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"7. A fluid cooled cover for an electric arc nelt
furnace which conprises substantially gas tight inner
and outer walls defining an interior space

t herebetween; an inlet into the interior space for a
pressurized liquid coolant; inlet nmeans for bringing
coolant to spray nmeans within the interior space for
sprayi ng the cool ant against the inner wall to cool the
wal | ; outlet neans for renoving the spent cool ant; and
pressure differential means conprising neans for
injecting a gas into the space for naintaining the
interior space at a pressure above 101.33 kPa (one

at nosphere) and between that of the pressurized liquid
cool ant and of the spent coolant at the outlet neans to
force the spent liquid coolant out of the interior
space through the outl et neans.™

"10. A roof for a netallurgical electric arc nelt
furnace which conprises inner and outer walls defining
an interior space therebetween, neans in the roof
interior for spraying a pressurized |iquid cool ant

agai nst the inner wall to provide cooling and nmaintain
the inner wall at a desired tenperature; a pair of
coolant outlets to permt draining of spent liquid
coolant fromthe inner wall; nmeans for maintaining a
pressure differential between the roof interior and the
cool ant outlets conprising neans for injecting a gas
into the roof interior to force the spent liquid

cool ant out of the roof interior through the cool ant
outlets; nmeans for sensing tilting of the roof and

el evation of one of the coolant outlets relative to the
ot her of the coolant outlets; and neans for selectively
cl osing one of the coolant outlets responsive to the
tilt sensing neans and the el evation of the one of the
cool ant outlets above the other of the cool ant
outlets.”
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"13. A nethod of cooling an electric arc nelt furnace
for handling a heated substance, the furnace including
liquid cool ed contai nnent means conprising inner and
outer walls defining a space therebetween and an inl et
and outlet in the space for the liquid cool ant, which
conpri ses:

(a) injecting a pressurized |liquid coolant through the
inlet into spray neans for spraying the cool ant
against the inner wall to maintain a desired
tenperature at the inner wall, and

(b) injecting a gas into the space for maintaining the
space at a pressure above 101. 33 kPa (one
at nosphere) and bel ow that of the pressurized
cool ant, and for nmaintaining a pressure
differential intermediate the pressure of the
pressurized Iiquid coolant and the pressure of
spent coolant at the coolant outlet to force spent
[iquid coolant out of the space through the
outlet.”

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

In the electric arc nelt furnace known from (D2) a punp
(5) is provided which draws off the majority of the
saturated steam fromthe encl osed chanber. The cooling
system operates either "at atnospheric pressure" or
"slightly above atnospheric pressure”. Thus cool ant
condensing in the chanber passes primarily under
gravity through the outlet in the bottom of the
chanmber. Coolant in the formof saturated steamis
necessarily drawn out of the chanber by the punp (5),
the pressure "slightly above atnospheric" being clearly
insufficient by itself to evacuate the chanber as is
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required by the pressure differential neans according
to the patent sufficient to force out the liquid
cool ant .

The subject-matter of claiml1l and of claim7,
respectively, according to the main request is
t heref ore novel over the disclosure of (D2).

(D2) relies upon cooling due to | atent heat of

evapor ation whereas the apparatus of claim1l and
claim?7, respectively, solely sprays liquid cool ant
whi ch absorbs the heat before being forced out of the
chanber .

It is readily apparent that gas issuing fromthe
nozzles (3) is purely for atom sation purposes and not
for pressurisation of the chanber. This is supported by
the gravity feed |l ocation of the outlet in the bottom
of the chanber and the need for the evacuation punp

(5).

For these reasons, in clains 1 and 7 inventive nerit is
al so present as conpared to (D2).

The respondent (opponent) requested that the appeal be
di sm ssed. The respondent's argunents in respect of the
mai n request were essentially as foll ows:

The features of the independent claimunderlying the
wording "...for maintaining a controlled pressure
differential...” and "...to mnimze the anmount of

cool ant standing in the space" have not been discl osed
in the application as originally filed.

The i ndependent claimtherefore infringes
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Article 123(2) EPC

Furthernore, the substitution of the term"an electric
arc nelt furnace" for the term"a vessel" constitutes
an extension of the protection conferred contrary to
Article 123(3) EPC since an electric arc nelt furnace
consists not only of a vessel and a cover but of a
great nunber of further conponents such as el ectrodes,
el ectrode hol ders and supporting beans, exhaust gas
ducts, etc., containing partly al so water-cool ed

el enent s.

The devi ce known from (D2) conprises all the structural
features indicated in clains 1 and 7 and is appropriate
for carrying out all the process steps contained in the
clainms. These clains therefore |ack novelty.

Furthernore, (Dl) discloses an electric arc nelt
furnace having spray cooling neans. Liquid coolant is
removed fromthe cooling chanber by neans of a pressure
di fference. The cooling chanber into which the cool ant
is sprayed is therefore maintained at a higher pressure
| evel than the coolant outlet. It is clear for the
skilled person that instead of a suction punp at the
chanber outlet a pressure punp at the chanber inlet can
be applied. According to (Dl1) also air m st nozzles,
that is nozzles operating with pressurised air are

pr oposed.

It is also known from (D2) to operate the cooling
chanmber with a pressure above one bar. This pressure is
generated by supplying gas, in particular air, and

| eads to an ejection of the coolant fromthe bottom of
t he cool i ng chanber
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Clains 1 and 7, therefore, lack an inventive step.

Reasons for the Decision

1

0747.D

The appeal is adm ssible.

Mai n request

Article 123(2) and (3) EPC

Claim1l is supported essentially by original clains 1
to 4. The feature in claim1l that the vessel is an
electric arc nelt furnace derives from page 3, | ast

par agr aph, of the original description. The
substitution of "liquid coolant™ for "fluid coolant™ in
claim1 derives fromthe passage bridgi ng pages 2 and
3, frompage 3, paragraph 2, from page 4, paragraph 1
and from page 6, paragraph 2, of the original

descri ption.

Having regard to the wording "...maintaining a
controlled pressure differential..." and "...to

m nimze the anount of cool ant standing in the space”
objected to by the respondent in view of the original
di scl osure, reference is nade to the foll ow ng wording
in the passage from page 13, |ine 24, to page 14,

line 15, of the original description:

"Spent cool ant should be drained as quickly as possible
so that there is a mninmum of standing cool ant over the
| ower wall 38...".

"So that the spent cool ant nay be quickly renoved and
drained fromthe interior 23 of roof 10, there is
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provi ded a neans for establishing and naintaining a
pressure differential between the interior of the
furnace roof and the coolant outlet. As used herein,
this "nmeans for maintaining a pressure differential™
refers to and conprises a system wherein a gaseous
mediumis injected into and pressurizes the space above
the sprayed coolant to force the cool ant out of the
roof drain."

As already outlined in the Board's comuni cati on dated
2 July 1998 the above-cited passage di scl oses that
pressure differential means is provided conprising
means for injecting a gaseous nediuminto the space to
be cool ed for establishing and naintaining a pressure
differential between the space and the cool ant outlet.
It is self-evident that the nmeasure of establishing and
mai ntaining a pressure differential requires an
appropriate process step and neans to control this
differential. On page 14, lines 7 to 15, of the cited
passage the context between the maintenance of a
controll ed pressure differential in the space and its
outl et and a quick renoval of the spent cool ant, that
is the achi evenent of a m ninum of coolant standing in
the space is outlined.

Thus, the features relating to the mai ntenance of a
controlled pressure differential and a m nim sation of
t he amount of coolant in the space are - contrary to
the respondent’'s statenment - clearly supported by the
original application.

The remaini ng i ndependent clains 7, 10 and 13 are
supported essentially by original clains 10 and 11
(claim7), by original clainms 14 and 15 (claim 10) and
by original clains 19 to 21 (claim 13). Having regard
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to the terns "liquid coolant” in clains 7, 10 and 13
and to the term"electric arc nelt furnace" in clains 2
to 7, 10 and 13, reference is nade to the observations
appertaining to claim 1.

It follows that the anendments nade in the clains
conply with the requirenent of Article 123(2) EPC.

2.1.2 Al the features of clainms 1, 7, 10 and 13 added to the
respective independent claimas granted lead to a
[imtation of the scope of protection. This applies
also to the issue relating to the substitution of the
term"an electric arc nelt furnace" for the term"a
vessel ".

Whi | st the respondent is correct in stating that an

el ectric arc nelt furnace does not only consist of a
vessel and a cover, but conprises additionally a
multiplicity of the further parts such as el ectrodes,
el ectrode hol ders and supporting beans, exhaust gas
ducts, etc., containing partly al so water-cool ed

el enents, it is pointed out that the term "vessel for
handl i ng a heated substance" conprises any contai nnent
which is suitable for handling a heated substance

what ever the structure of the vessel may be or whatever
addi ti onal equi pnrent the vessel may di spose of. The
term"electric arc nelt furnace for handling a heated
substance" relates to a particul ar contai nment which
besi des being suitable for handling a heated substance
is defined to conprise all the equi pnent typical of an
electric arc nelt furnace. Therefore, the term
"electric arc nmelt furnace" has to be construed nore
l[imted than the term "vessel"

Thus, the amendnents introduced into the clains conply

0747.D Y A
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also wth the requirement of Article 123(3) EPC
Novel ty

In the letter dated 22 October 1997 the respondent set
out that the subject-matter of claiml1 and claim?7,
respectively, was not novel in view of (D2).

As outlined already in the Board's comuni cati on dated
2 July 1998, claim 1l stipulates that the space between
the walls of the furnace containnent neans is

mai ntained at a pressure P gn osed space Wi Ch is above
101. 33 kPa (one atnosphere), and that this pressure is
bel ow t he val ue of the pressurised Iiquid cool ant

P oressurised coolant @Nd above the pressure of the spent
[iquid coolant P .oant outier. DUue to the difference

bet ween the pressure of the injected liquid coolant and
t he pressure of the enclosed space it follows that the
pressurised |liquid coolant and the pressurised gas are
injected into the space through separate ducts which
applies both to claim1l and to claim?7.

(D2) describes an apparatus and a nethod of cooling
cont ai nment conponents of a netal lurgical furnace, in
particular an electric arc furnace. The apparatus
conprises spray neans in the formof spray nozzles (3)
extending into an encl osed space to be cool ed for
spraying the cooling liquid as droplets against an
inner plate (2) of the space. Means (22, 5, 9) for
evacuating the spent cool ant as saturated vapour and
condensed |iquid, respectively, are provided, the
system operating at normal pressure or at a pressure
slightly above one bar. The coolant is |ed from cool ant
pressure container (18) through ducts (19) to the spray
nozzles (3), no neans for injecting a pressurised gas
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into the space between the inner and outer contai nment
wal | s being disclosed. It nust therefore be concl uded
that in the case of systemoperation slightly above one
bar this pressure is generated by injection of the
pressurised cool ant through the spray nozzles (3).

(D2) does not, therefore, disclose the injection both
of pressurised liquid coolant and of pressurised gas
into the space between the inner and outer contai nment
wal l's, let alone the injection of coolant and gas

t hrough separate ducts and under the pressure relations
indicated in claim1. This conclusion applies also to
claim7 which |ikew se incorporates the above-cited
features relating to the injection of pressurised
[iquid coolant and gas.

(D1) describes a nmethod of and an apparatus for liquid
phase cooling of a vessel, a furnace or a conponent

t hereof having an outer plate and an inner plate which
define an encl osed space therebetween wherein a liquid
coolant in the formof droplets is sprayed against the
inner plate to be cooled and the coolant is renoved
while still substantially in its liquid formthereby
preventing undesired build-up of coolant on the inner
plate. The liquid coolant is removed fromthe encl osed
space by punp neans positioned downstream of the

encl osed space which creates a | ow pressure in the
encl osed space whereby the chance of cool ant | eaking
into the furnace is reduced.

Simlar to the disclosure of (D2), the furnace cooling
system known from (Dl) does not describe the feature
that pressure differential neans is provided conprising
means for injecting a pressurised gas into the encl osed
space for maintaining the space at a pressure above one
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at nosphere and bel ow that of the pressurized |iquid
cool ant .

Claims 1 and 7, respectively, are therefore novel
(Article 54 EPC)

| nventive step

The respondent argues that with regard to the

di scl osure of (Dl) the subject-matter of claim1l and
claim?7, respectively, does not involve an inventive
st ep.

As al ready set out in section 2.2.2 above, in the
system described in (D1) |iquid coolant sprayed agai nst
the plate to be cooled is renoved fromthe encl osed
space by punp neans | ocated downstream of the encl osed
space creating a |low pressure in the encl osed space.

As expl ai ned repeatedly in (Dl)(see e.g. claiml,
colum 2, line 55 to colum 3, line 2, colum 3,

lines 19 to 26) a spray of liquid coolant in the form
of droplets is directed against the plate to be cool ed.
Contrary to the respondent’'s opinion there is no hint
in (Dl) of injecting a pressurised gas into the

encl osed space as required by clains 1 and 7,
respectively, of the patent in suit.

The followng is pointed out in colum 10, lines 4 to
15 of (D1):

"The punp in the test facility conprises a ventur

t hrough whi ch waste water from anot her area of the
furnace is caused to flow, producing a | ow pressure in
t he scavenger systemto evacuate the cooling fluid from



2.3.2

0747.D

- 13 - T 0437/ 97

t he cool ant space. Operation of the punp is essenti al
to successful operation of the invention, since in the
absence of the punp the volunme of water in the cooling
space becones unnmanageabl e. ™

From t he above passage it derives clearly that
generation of a |low pressure in the scavenger system of
the space to be cooled is indispensable to the known
system

The suggestion of the respondent that it is clear for
the skilled person that instead of a suction punp at

t he chanber outlet a pressure punp at the chanber inlet
can be applied, cannot be followed by the Board. In a
suction punp scavenger systemthe outlet pipe

downst ream of the encl osed space is an essenti al
conponent, failure of which for exanple caused by | eaks
will inmpair the operation of the system Furthernore,
the arrangenent of neans for injecting a pressurised
gas into the encl osed space enabl es an appropriate
positioning of the gas injection neans in the sense of
achi eving the sought-after pushing effect. In contrast
to this concept, the operation of a suction punp in the
outl et duct of the encl osed space | eads to uniform
pressure reduction in this space wthout the
possibility of achieving such a |ocally enhanced
pushi ng effect.

It follows that (Dl) teaches in a direction which | eads
away fromthe subject-matter of clains 1 and 7,
respectively.

The respondent states that it is known from (D2) to
operate the cooling chanber with a pressure above one
bar and that this pressure is generated by supplying
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gas and |leads to an ejection of the coolant fromthe
bottom of the cooling chanber.

As pointed out already in section 2.2.1 above, in the
system known from (D2) the coolant is | ed from cool ant
pressure container (18) to the spray nozzles (3) and -
contrary to the respondent's statenent - no nmeans for
injecting a pressurised gas into the space between the
i nner and outer containnment walls for the purpose of
forcing out spent liquid coolant are disclosed. Such
means do al so not appear to be required in this system
whi ch operates according to the principle of
evaporation cooling in which mainly saturated vapour is
generated and drawn off by neans of the suction punp

(5).

Since (D2) does not teach the injection of pressurised
gas into the space to be cooled for naintaining a
controll ed pressure differential between the space and
t he cool ant outlet sufficient to force the spent |iquid
cool ant out of the space, it cannot lead - simlar to
the circunstances of (Dl) - in an obvious manner to the
subject-matter of claim1 and claim?7, respectively.

To summari ze, the Board considers that the solution to
t he techni cal problemunderlying the invention as
defined in independent clains 1 and 7, respectively,

i nvol ves an inventive step and that therefore these
claims as well as dependent clains 2 to 6, 8 and 9
relating to particul ar enbodi nents of the invention in
accordance with Rule 29(3) EPC are to be maintai ned.

| ndependent clains 10 and 13 and clains 11, 12 and 14
to 16 dependent thereon have not been attacked by the
respondent. The Board, after exam nation of these



- 15 - T 0437/ 97

claims in the light of the prior art discussed in the
opposi tion and appeal proceedi ngs, sees no reason to

di spute patentability of these clainms. Clains 10 to 16
according to the main request are therefore likewise to
be mai nt ai ned.

3. The grounds of opposition do not prejudi ce maintenance
of the patent in anmended formin accordance with the
appellant's main request and it is therefore not

necessary to consider the appellant's auxiliary
requests.

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 first instance with the
order to maintain the patent in anmended formwth
claims 1 to 16, colums 1 to 11 of the description and

Figures 1 to 5 of the draw ngs, all submtted on
12 February 2000.

The Regi strar: The Chai r man:

A. Counillon C T. WIson
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