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Summary of Facts and Submn ssions

1222.D

The appel |l ant (=patent proprietor) has appeal ed agai nst
t he decision of the opposition division revoking

Eur opean patent nunber 474 883 (application nunber

91 906 310.7). In the proceedi ngs before the opposition
di vi sion, reference was nmade, anongst others, to the
foll owi ng docunents:

D1: AT-E-51 337

D2: DE-C- 3 543 278

D4: DE-A-2 510 326

The opposition division considered the subject matter
of claiml1l in dispute to be novel over the disclosure
of docunent D1 which it considered to represent the
cl osest prior art. The division identified the
followi ng features of the clainmed direct current

el ectric furnace as novel:

(a) the furnace includes a single top el ectrode,

(b) an ammeter is provided in each of the thyristor
circuits, and

(c) each of said thyristor circuits controls one of the
el ectric currents flow ng through the furnace bottom

el ectrodes on the basis of the electric current val ues
neasured by said ammeters thereby controlling the
direction of direct current arc generated in the

el ectric furnace.

As far as inventive step was concerned, the division
considered feature (a) to be a matter of normal design
procedure. Feature (b) anmbunted to nmerely one of
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several possibilities, selectable by the skilled person
Wi t hout inventive skill. An ammeter can be interchanged
wth a "receptor” of docunent D1. The first part of
feature (c) is known from docunent D1 and for exanple
docunent D4 shows that the direction of direct arc
current generated can be controlled by controlling the
current. Athyristor is nerely a special kind of

swi tching device. Reference was also nade to |lines 56
to 60 of docunent D2 in relation to individual contro
of the bottom el ectrodes.

According to the appellant, the decision under appea
failed to di scuss whether the conbination of features
(a), (b) and (c) is anticipated and invol ves an

i nventive step. The statenent that a receptor can be

I nterchanged wth an ammeter is wong as no standard

t ext book coul d be found expl aining a receptor as having
the neani ng of an ammeter. Furthernore the statenent
that a thyristor is a special kind of switch appears
partly wong as in the invention the thyristor circuits
are not used for switching on and off but to adjust the
current to a desired level. The appell ant el aborated
the difference, inits view, between thyristor current
control as opposed to switch based current control.
Surprisingly, the subject matter of claim1l in issue
enabl ed deflection of the arc in the radial direction
of the furnace, i.e. to swing the direction of arcs.

According to respondent I, there are far fewer

di fferences between the main claimand the state of the
art than submtted in the statenent setting out the
grounds of appeal. Thyristors control current flow
through the ratio of open to closed tinme, thyristors
bei ng sem conductor switches. Reference to any textbook
shows that the argunents of the appellant are incorrect
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in this respect. Docunent D4 discloses the main
features of the claim (for exanple "controlling the
direction of direct current arc" in the second

par agr aph on page 5). The sole difference between the
subject matter of claim1 in issue and the disclosure
of docunent D4 is current neasurenent through the arc
furnace and use of the nmeasured value for control.
According to the patent in suit, a closed |oop contro
is formed by an arc furnace and a controller, the

| atter conprising a sensor, control algorithm and
control neans. Only the sensor is mssing from docunent
D4 and this is provided by the disclosure of docunent
D1. The appellant is incorrect in submtting that an
amreter is not disclosed in docunent D1 because a
sensor for neasuring current is an amreter and thus is
di scl osed in the m ddl e paragraph on page 5 of docunent
D1. Moreover the subject matter of claiml is also
obvi ous over docunent D1 in the light of docunent D4,
since the fornmer discloses all its features except the
single el ectrode, which is obvious in view of the |ast
par agr aph on page 6 of docunent D4.

According to respondent |1, the use of a single upper

el ectrode is obvious for the skilled person and a
thyristor such a usual conponent that no speci al
consideration is requiring by an engineer for its use.
It is essential in a closed loop control circuit that a
val ue be neasured by a nmeasuring device, typically an
ameter. Therefore no inventive step is required in
using ameters for controlling an arc furnace according
to docunent Dl1. So far as the advantage of a sw ngi ng
arc is relied on by the appellant, respondent 11
referred to colum 4, fromline 6 onwards of docunent
D2 (referred to as D7 by respondent 1) in order to
show this too was known | ong before the patent.
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The appel |l ant requested setting aside of the decision
of the opposition division and nai ntenance of the
patent as anended before the opposition division. Both
respondent | (=opponent 1) and respondent |1

(=opponent I11) requested the board to dismss the
appeal of the appellant. Oal proceedi ngs were
requested on an auxiliary basis by the appellant and
respondent I1.

Oral proceedi ngs were appoi nted, consequent to the
auxiliary requests of the parties. During the ora
proceedi ngs, reference was nade to

D8:  EP- A-58 817

which is nentioned as the starting point for the
teachi ng of docunment D2 (see colum 2, |ine 39).

The appel |l ant explained that in the patent in dispute
there was one upper electrode and a plurality of |ower
el ectrodes. Al though use of a single electrode can be
consi dered per se known, as a rule the configuration is
one-one or plurality-plurality. The significance of the
construction of the invention is that the electric arc
can be steered in the furnace between the single upper
el ectrode and | ower el ectrodes as appropriate. This is
not the case in the three-three configuration of
docunent D1, nor can this docunent give any hint
towards the invention because it teaches that the arcs
shoul d be bal anced (see page 2, second paragraph).
Docunent D2 offers the possibility of noving the arc,
this however occurs by switching. So far as docunent D8
is concerned, it was never in dispute that use of a
single electrode is as such known. Docunent D4 is
concerned with the directional characteristics, yet
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relies on switches for the electrodes. In the
invention, there is by virtue of use of thyristors one
hundred percent power and no down tine, whereas in the
prior art current is off during the switched off tine,
the switches al so having a response |ag. The structura
features necessary for defining the invention are
present in the claim It is not necessary that the
argunments in support of inventive step thereof as
advanced by the representative of the appellant al so be
recited in the claim

The respondents argued during the oral proceedi ngs as
fol | ows.

Respondent |

The | ast paragraph on page 6 of docunent D4 relating to
only one or two of the upper electrodes taking current
follow ng arc bl ow out or sone other mal function
renders a one to nmany el ectrode configuration obvious
and thyristors are well known to be switches as is
their current handling behaviour. The cl ai m does not
contain features bearing on the direction contro
functionality stressed by the appellant. Accordingly,
the subject matter as clained | acks any inventive step.

Respondent 11

According to page 6, line 40 et seq. of the patent, the
real reason why there is only one upper electrode is to
permt use of a single cable. Docunent D1 discl oses use
of thyristors, neeting the claimwording which does not
specify arc steering. One upper electrode allows
steering, this is however known from docunent D2. The
argunents of the appellant are not reflected in the
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subject matter clained. Thus, the subject matter of the
I ndependent cl ai m cannot be considered to involve an
I nventive step

Claim1 according to the request of the appellant is
wor ded as foll ows:

A direct current electric furnace (110;16) for nelting
metal using direct current arcs, including: a single
top electrode (118;18) a plurality of furnace bottom

el ectrodes (130; 30),

characterized by

further including a plurality of electric current
controlling thyristor circuits each of which
respectively controls one of the electric currents
flowi ng through said furnace bottom el ectrodes

(130; 30), wherein in each of said thyristor circuits an
ammeter (126;35) is provided for neasuring the val ue of
each of the electric currents flow ng through said
furnace bottom el ectrodes (130; 30), and wherein each
of said electric current controlling thyristor circuits
controls one of the electric currents flow ng through
said furnace bottom el ectrodes (130;30) on the basis of
the electric current values neasured by said amreters
(126; 35) thereby controlling the direction of direct
current arc generated in the electric furnace (110; 16).

At the end of the oral proceedings, the board gave its
deci si on.

Reasons for the Deci sion

1

1222.D

The appeal conplies with the provisions nentioned in
Rule 65(1) EPC and is therefore adm ssible.
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Article 123 EPC

Caim1l derives froma conbination of clains 1 and 2 as
granted, which in turn derive fromclains 1 and 2 as
originally filed with certain linguistic clarifications
and adaptation in the |ight of Rule 29.

Therefore, claim1l satisfies the requirenments of
Article 123 EPC

Novel ty

Accordi ng to docunent D1, the power supply systemis
designed to supply direct current to an electric arc
furnace conprising three novabl e upper el ectrodes, the
furnace al so conprising three base el ectrodes of the
sanme polarity coupled to one another and behaving as if
there were only a single base el ectrode. Power is
supplied froma three phase alternating current
transforner. Each of the upper electrodes of the
furnace is powered by a converter forned by a set of
controlled rectifiers constituted by thyristors
arranged in three bridges. There is thus a half bridge
of three thyristors connecting the alternating current
supply to each novabl e el ectrode and a hal f bridge of
three thyristors connecting the alternating current
supply to each base el ectrode. The dephasi ng and
control of the thyristors of the two sets of half

bri dges are dissociated. The half bridges to the upper
el ectrodes have i ndependent dephasi ng angles and are
each controlled individually so providing i ndependent
function in blocking or conducting state with the arc
vol tage. A regul ator supplies a control voltage to a
control assenbly for each of the half bridges. The
current signal is neasured by a receptor associ ated
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with a probe at each of the | oad supply buses and is
conpared to a reference current for the correspondi ng
el ectrode. The difference controls dephasing. It is

t hus possible to balance the currents in the three
bri dges.

The subject matter of claim1l of the patent in dispute
al so uses thyristor circuits with a DC furnace but
differs fromthe disclosure of docunent D1 by having a
single top electrode, bottomelectrode currents
nmeasured by ameters and thyristor function for current
and arc direction control.

Accordingly the board concurs with the opposition
division as to the features by which the subject nmatter
of claiml1l is novel with respect to the disclosure of
docunent D1.

According to docunent D2, bottom el ectrodes are
provided with current feedlines which include sw tching
el enents. These switching el enents can be controlled

i ndi vidually. Through controlled interruptions of the
current flow through individual feed lines it is
possible to set the arc into notion. The controll ed
selection and interruption of current flow for

i ndi vi dual el ectrodes provides the arc with a contour
such as an oblique orientation, which is instrunental
in lowering the |oad on certain areas inside the
furnace otherw se experiencing excessive |load. Crcuit
breakers controlled by a controller are used for this
pur pose.

The board al so reviewed docunment D8, disclosing what in
docunent D2 is stated to be a furnace of the type to
whi ch the invention of docunent D2 pertains
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(gattungsbil dend). While no upper electrode structure
is shown in docunent D2, a single upper electrode is
di scl osed in Figure 1 of docunent D8.

Accordingly the subject matter of claim1 is novel with
respect to the disclosure of docunent D2 because the
current value is not neasured therein so that no basis
I's provided for current and arc direction control as
required by the claim

I n accordance with the teaching of docunent D4, with
sel ective connection of electrodes, the directions of
t he | obes of power dissipation within the furnace
during arcing can be mani pul ated so as to control and
inmprove nelting within the furnace for exanple to nelt
down banks of scrap. The arc furnace conprises a vesse
and three dependent graphite el ectrodes extending

t hrough a roof. The power supply for the furnace is
derived froma transforner, the secondary w ndi ngs of
whi ch separately apply an appropriate phase to

full -wave rectifier banks conprising silicon
rectifiers. The positive outputs fromthese banks are
i ndi vidually coupled through a switching nmechanismto
one or nore electrodes in the vessel which contact the
melt, whilst the negative connections are separately
coupl ed to the dependent el ectrodes. In the exanple,
there are six electrodes contacting the nelt which are
interleaved in groups of three. The sw tching nmechani sm
conprises three switches to one group ganged toget her
Wi th a conductive link and three individually operative
swtches to the other group. Therefore, if the ganged
switches are closed, the arc is blown in. If, instead,
one of the other switches is closed, the arc is
propel l ed away fromthe el ectrode concerned. The power
supply can also use a delta primary since this ensures
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| oad bal anci ng where only one or two of the dependent
el ectrodes are taking current follow ng arc bl ow out or
sonme ot her mal functi on.

Accordingly the subject matter of claiml1l is, simlarly
to the case of docunment D2, novel with respect to the
di scl osure of docunent D4 because in this teaching the
current value is not neasured therein so no basis is
provided for current and arc direction control. As the
ot her upper el ectrodes, though inoperative, renmain
physically present even if there is a blowout, the
board al so considers a fair reading of the claimto
involve the recitation of a single top el ectrode being
novel .

Therefore, the subject matter of claim11 is novel over
the subject matter of any one of docunents D1, D2 or
D4.

I nventive step

If docunent D1 is taken as representing the closest
prior art, the problem solved by the novel features can
be seen as that of redesigning the el ectrode and
control configuration to permt efficient steering of
the arc within the furnace.

Wil e the teaching of docunent D2 permits the arc to be
steered, this achieved only by use of swtches,
resulting sinply in a disconnected el ectrode rather
than controlling the direction of direct current arc on
t he basis of current value nmeasured. A simlar
situation exist wwth respect to docunent D4, where
swtches are al so used. The problemw th this approach
is that since an electrode is "off", its performance is
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| ost entailing both reduced efficiency and

di sproportionate wear of the other "on" el ectrodes.
Accordingly the teaching of docunent D2 or D4 does not
provide a solution to the problem solved by the subject
matter of claim1l of the patent. Thus, even if the

i nefficient option of docunent D2 or D4 were to be
applied to the teaching of docent D1, the nost that
coul d be achi eved woul d be di sconnecting one or other
of the upper el ectrodes shown in docunent D1, which not
only fails to satisfy the wording of claim1l but is
itself an inprobable route for the skilled person in
view of the objective in docunent D1 of keeping the

t hree upper el ectrodes bal anced.

4.3 If, on the other hand, docunent D2 or D4 is taken as
cl osest prior art, then the problemto be solved is
that of inproving the control configuration to enhance
steering of the arc within the furnace. In the case of
docunent D4, there is the further problem of the upper
el ectrode configuration also needing to be redesigned.
As i s apparent from docunent D2 or D4, steering
operation relies on the el ectrodes being out of bal ance
in their on or off conditions, this |ack of bal ance
bei ng the reason for arc deflection. The board
t herefore considers the disclosure of docunent D1
towar ds bal ancing of the currents in the three upper
el ectrodes to provide exactly what the skilled person
woul d not want in this connection. Moreover, any
attenpt to use the teaching of docunent D1 woul d
reinforce the need for three top electrodes. In this
context, the board therefore observes that a possible
fit of docunment D1 with docunent D4 in the sense of a
"closed loop control” would seemto be in connection
Wi th the ganged up switches and blown in arc, which
woul d then be well bal anced. However, if the skilled

1222.D Y A
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person woul d, as postul ated by the respondents, have
started fromdocunent D2 or D4 and wi shed to i nprove
arc control, no fit between the docunents exists at al
because the skilled person would have dism ssed the
"bal anci ng" teaching of docunent D1 as irrelevant to
repl acenent of the switches in either docunent for use
in the contrary function of arc steering. Accordingly,
the board is of the viewthat in view of their

I nconpatibility, a conbination of the teaching of
docunent D1 with that of docunent D2 or D4 can only be
based on i nperm ssi bl e hindsi ght considerations.

The subm ssions of respondent | that sw tches have
on/of f periods like thyristors do not change this
situation because they do not address the issue of the
differing bal ancing and steering functions of docunent
D1 and D4, respectively. The board furthernore notes
that, for exanple the claimin dispute contains a
feature "thereby controlling the direction of direct
current arc generated in the electric furnace".

Theref ore, subm ssions of the respondents that this

cl ai m does not contain features relevant to arc
steering can in the view of the board neither be

consi dered correct nor as a convincing |ine of argunent
as to lack of inventive step. The view of respondent I
that the real reason for the single upper electrode is
to have a single cable results from pi cking out just
one factor discussed in line 40 onwards on page 6 of
the patent and, in the light of the foregoing analysis
of the board, does not constitute a convincing attack
on the subject matter of claiml.

Theref ore, independent of which of docunents D1, D2 or
D4 is taken as closest prior art, it was not possible
for the skilled person to have reached the subject
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matter of claiml in an obvious way. Therefore, the
board has reached the conclusion that having regard to
t hese docunents, the subject matter of claim 1 can be
considered to involve an inventive step within the
meani ng of Article 56 EPC.

The remaining prior art in the file relates either to
thyristor as such or direct current electric furnaces
comng less close to the subject matter of claim1l than
that already dealt wth. Consequently, this prior art
does not affect the conclusion of the board that the
subject matter of claim1 can be considered to involve
an inventive step within the nmeaning of Article 56 EPC

Adapt ati on of the description and dependent cl ains

The amendnent made to claim 1 necessitates
consequenti al anmendnents to the description and
dependent clains. In adapting the description, docunent
D1 and D4 shoul d be eval uated and care shoul d be taken
to anmend passages no longer fully consistent with the
claim (for exanple page 4, line 18 onwards) and to
cancel any passages inconsistent with claim1l (an
exanple is lines 13 to 15 on page 5). Simlarly, the
dependent clains contain inappropriate repetition of
wor di ng consequent to incorporation of the granted
claim2 into claim1 in the post grant proceedi ngs (see
for exanple clains 4, 6 and 8 of the granted patent).
Consequenti al anmendnents to the statenent of claimas
wel | as renunbering of dependent clains are therefore
appropri at e.
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For these reasons it is decided that:

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

2. The case is remitted to the departnent of first
instance with the order to naintain the patent as
amended with claim1l submtted on 19 February 1997 and
with the dependent clains and the description to be
adapted and the drawings as in the patent
speci fication.

The Regi strar: The Chai r man:

P. Martorana E. Turrini

1222.D



