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4 Claims,

As the inductive voltage drop in a conductor is
approximately proportional to the amperage, the
arrangement of the supply leads to the electrodes
becomes a matter of the greatest importance,

& The big melting furnaces are most frequently
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three-phase furnaces and the transformers sup-
plying current to such furnaces are on the pri-
mary side generally delta connected and on the
secondary side either star or delta connected.
By delta connecting the secondary side a favour-
able arrangement of the leads is obtained by tak-
ing the lead and return bars of the. secondary
winding from one transformer phase together
up to the furnace and forming the delta connec-
tion near the electrodes or in the electrodes. If
at the same time the three electrodes are placed
in the corners of a regular triangle the dead phase
will be completely avoided, as previously known.
In contradistinction to said delta connection,

I employ a star connection on the secondary side
and by special arrangement of the secondary
leads attain very low inductive voltage drops.
Heretofore the three electrodes were generally
placed in one plane and the neutral point of the
- star connection was either formed at the trans-

formers or at the furnace where the flexible leads

" to the electrode hegan. If one three-phase
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transformer was used the neutral point of the
connection was generally formed in the trans-
former and the three groups of leads from the
three phases were in unison taken up to the fur-
nace but again separated where the solid leads
ended and the flexible leads began. .
I place the electrodes in g triangle and take
- the leads up to the electrodes in such manner
that the leads are compensated, that is not sur-
rounded by any detrimental electromagnetic
fleld, until they have passed the electrodes or
reached a point within a circle through the three
electrodes. The neutral point of the star con-
nection may be formed either at 8 point within

. & circle through the three electrodes or in the
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transformer, :
In the appended drawing Fig. 1 and Fig. 2 show

a star connection with the neutral point in the-

sxis of the furnace. The leads to the neutral
point are somewhat thinner dravm than the leads
to the electrodes. - -

Fig. 3 shows the neutral point formed at the
transformer. . :
. On the primary side the transformers are delta
conriected. In all three figures.1 designates the
transformers, 2 the furnace and 3 the electrodes.

_+ As Is kriown the secondary windings of big meit-

ing transformers are divided into a series of par-

(CL 13—12)

allel coils, for instance eight. If the neutral
point is not formed in the transformer eight
lead and eight return bars of the secondary wind-
ing will leave the transformer cover. The cur-
rent is best led to the furnace by means of water
cooled copper pipes. According to. Fig. 1 two
groups of pipes from each phase lead to the corre~
sponding electrode. Here the groups separate;
the flexible leads pass on each side of the elec-
‘trode up to the electrode holder and the rigid
pipes are led to the neutral point within a circle
through the electrodes.

winding in the two groups of leads and as the
flexible and the rigid leads are placed close to

each other in two vertical planes the power fields:

of the leads are compensated all the way to the
electrodes. Only the short pieces of the leads
passing beyond the electrodes to the point within
& circle through the electrodes remain non-com-
pensated. Fig. 2 shows a current supply with the
lead and return bars of the -secondary winding
in each phase carried all the way to the axis of
the furnace from where the flexible leads go back
to the electrodes,  Fig. 3 shows a surrent supply
which also has a very low inductive voltage drop
and which only needs half the copper Cross sec-
ticn required for an arrangement according to
Fig. 2. The neutral point is formed in the trans-
former and the individual conductors of the three
Phases are carried ail the way to the point within
the circle through the electrodes. If, for in-
stance, there are eight coils on each transformer
core there will be a total of twenty-four copper
pipes, eight from each phase; which are led to
the furnace as close to each other as possible.

The pipes may be arranged in triangular position

to avoid any transmitting of energy from one ex-
terior phase to the other. -
Near the axis of the furnace the pheses are

separated and the copper pipes are connected.

with flexible leads conducting the current to tie
contact clamps of the electrode holders. These
leads are spread out from each other as far 2s
possible to make the electromagnetic field around
each lead as small as possible. As these leads will

As there are equal num-
bers of lead and return bars of the secondary:
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beabove the furnace they are made in the form -

of water cooled cables, that is, the lead: consists
of a core of fine-threaded and flexible cable sur-
rounded by a flexible metal hose in which water
circulates. P :

The star connection used in all these arrange-
ments possesses in comparison with delta con-
nection the great advantage that each individ-
“ual electrode may be given just the voltage re-
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duired for the moment. During operation it is
sought to keep the electrodes at practically the
same depth in the furnace and’'the transformers
are therefore arranged for adjustment of voltage
during operation. In the case of delfa connection,
however, all three transformers must operate
with the same voltage as otherwise internal neu-
tralization currents through the transformers
may be developed. When using star connection
each. individual transformer may be adjusted in-
dependently and the transformers may thus sup-
ply the electrodes with different operating volt-
ages.

I claim:

1. Arrangement of compensated current supply
for electric multi-phase furnaces with star con-
nection and with the electrodes arranged in equi-
lateral triangle, characterized by the fact that the
three phases are compensated all the way to a
point within a circle through the electrodes.

2. Arrangement of compensated current sup<
ply for electric multi-phase furnaces with star

connection and with electrodes arranged in an:
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equi-lateral triangle and in which the lead and
return bars of the secondary winding are com-
pensated all the way to the electrodes, charac-
terized by the fact that the refurn bars of the
secondary winding pass the electrodes to a neu-
tral point within g circle through the electrodes.

3. Arrangement of compensated current sup-
ply as in claim 2 characterized by the fact that
the short uncompensated portions of the bars
which lead to the neutral point are separated
from each other as far as possible.

4, Arrangement of compensated current sup-
ply for electric multi-phase furnaces with star
connection and with electrodes arranged in an
equi-lateral triangle, characterized by the fact
that leads from the secondary winding are com-
pensated to a point within a circle through the
electrodes and uncompensated for a short dis-
tance from such point to the electrodes, the short
uncompensated portions of the leads being sepa-
rated from each other as far as possible,
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