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ABSTRACT OF THE DISCLOSURE 
Power lead arrangement for a vacuum electric fur 

nace with a consumable furnace electrode wherein the 
power lead is resiliently mounted on the furnace and at 
tached by clamping to the top of the crucible such that 
the power lead will be properly in contact with the cruci 
ble even though the furnace and the crucible may be misaligned. 

The invention relates to a power lead arrangement for 
an electric arc furnace with consumable furnace elec 
trodes wherein the furnace body is vertically movable in 
a suspension mechanism and adapted to be set down on 
a crucible. 
Known electric arc furnaces for making metals by 

melting in a vacuum have furnace bodies mounted in a 
suspension mechanism which are lowered on the pre 
viously charged crucibles. After melting of the crucible 
contents, the crucible with its charge is carried off for 
further processing, and the furnace body is connected 
with a new crucible. A consumable electrode is located 
within the furnace body and produces the electric arc 
with the charge. It is particularly difficult to provide a 
conductive current path to the bath and to the furnace 
electrode because a substantial influence of the transfer 
resistance at the contact points must be expected on ac 
count of the high current values at relatively low poten 
tial differences. In known vacuum arc furnaces of the 
kind described the power leads are arranged in such a 
manner that the positive current supply to the crucible is 
provided by fixedly installed bus bars which are led to the 
crucible or crucibles from one side and horizontally, are 
divided symmetrically ahead of the crucible circumfer 
ence, and are then connected to two diametrically oppo 
site contact points at the crucible. The furnace electrode 
is connected with the negative terminal by means of water 
cooled flexible cables. The current conducting bars which 
approach the crucible from the side have a strong magnet 
ic field which, in the event of asymmetry, has an unfa 
vorable effect on the metal melt in the crucible and on the 
shape of the electric arc. The metal melt in the crucible 
may be caused to rotate, and the arc to be blown off lat 
erally. A non-homogeneous melt is caused thereby in 
which certain ingredients of the melt are accumulated in 
certain areas, and there cause undesirable segregation or 
occlusion. 
With the above in view it is an object of the invention 

to provide a power lead arrangement for an electric arc 
furnace with consumable furnace electrode which insures 
good contact of the current supply conductor with the 
crucible with uniform distribution of the current flow 
over the crucible circumference. In order to achieve this 
object, it is being proposed, according to the invention, 
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to provide contact elements at least at two diametrically 
opposite locations which elements are insulated from the 
furnace body and adapted to be connected with the elec 
tric current Supply, the contact elements being arranged 
relatively movable to the crucible surface in such a 
manner that they engage circumferential portions of the 
crucible under pressure for the purpose of providing con 
tact after the furnace body was set down on the crucible. 
By an arrangement including contact bodies insulated and 
separate from the furnace body which engage circum 
ferential portions of the crucible, more specifically on the 
Surface of the crucible flanges, an adequate contact area 
with low contact resistance is provided even if the fur 
nace axis deviates from the crucible axis. At that, it may 
be advisable to arrange the contact elements on the cir 
cumference of the furnace body in symmetrical distribu 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

tion relative to the furnace electrode. According to a 
further feature of the invention, a power lead supplying 
current to the contact elements or to their supporting 
mountings may be provided horizontally in the region 
of the upper edge of the furnace body with vertically 
descending connecting lines for avoiding undesirable mag 
netic fields in the area of the electric arc and of the melt, 
Because the contact elements are located parallel to the 
axis of symmetry of the cylindrical crucible, the axial 
symmetry of the entire arrangement results in a uniformly 
developed magnetic field which cannot exert motive 
power on the electric arc and the melt. 
A preferred embodiment may be arranged in such a 

manner that the contact elements are mounted on bus 
bars which are elastically displaceable on the furnace 
body. The elastic mounting may be provided in various 
ways by means of tension springs or by the elastic prop 
erties of the material or by the supports of the bus bars. 
It may be advisable to provide additional clamping ele 
ments for connecting the current carrying bars with the 
crucible, the clamping elements being pivotally mounted 
on the bus bars, on the crucible, or on the cooling tank 
according to choice. Such clamping elements capable of 
being applied under pressure may be arranged advanta 
geously for example on the cooling tank, and may engage 
suitably adapted lugs on the bus bars. However, such 
clamping elements are required on each cooling tank. 
According to an advantageous embodiment, clamping ele 
ments may also be provided at the lower ends of the cur 
rent carrying bars whereby the total number of required 
clamping elements is reduced. After lowering of the fur 
nace body on the crucible, the contact elements already 
engage circumferential portions of the crucible. When the 
clamping elements are applied under pressure, the en 
gagement is additionally improved for lowering the con 
tact resistance. The clamping elements may be clamped 
on manually, but also in a well known manner in the 
arc by means of pneumatic or hydraulic devices. A fur 
ther advantage may be achieved by employing the clamp 
ing elements as fasteners for fastening the crucible to the 
cooling tank which envelops the crucible. 

It may be useful in certain cases to let the furnace body 
rest on the crucible in the lowered condition partly with 
out balancing its weight so that the weight of the fur 
nace body increases the contact pressure of the contact 
elements. Moreover, the pressing force generated by the 
vacuum may be utilized for enhancing the contact pres 
Slic. 

The proposed power lead system permits good con 
tacts to be established and provides precisely defined cur 
rent paths symmetrically located relative to the electrode 
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and the melt so that any effect on the electric arc is 
properly balanced. 
A preferred embodiment of the invention is illustrated 

in the accompanying drawing, in which: 
FIG. 1 is a perspective view of the essential parts of 

a furnace; 
FIG. 2 is a perspective view of a detail of a part of the 

furnace; and 
FIG. 3 is a section of FIG. 1 taken along the axis 

thereof. 
Referring now to the drawings wherein like numerals 

refer to like parts throughout, FIG. 1 shows the essential 
parts of a furnace. The furnace consists of a vacuum tight, 
cylindrical furnace chamber or body, preferably made of 
sheet metal. Said furnace body 1 can be raised and 
lowered by means of a suspension mechanism, not shown, 
in the drawing. Of this mechanism only tie rods 10 are 
shown. At the outer circumference of furnace body 1, 
current carrying bars 3 are resiliently mounted on sup 
ports 2 arranged in symmetrical distribution. The lower 
ends of the bars 3 constitute contact elements 4 which 
rest on the surface of a crucible flange 5 of the crucible 
6. As is evident from the position of the bars 3 shown 
in dotted lines, the resilient mounting is such that the 
bars 3 are always parallel to the axis of symmetry of 
the crucible 6 regardless of the alignment of the furnace 
body 1 and the crucible 6. In order to improve the con 
tact resistance, suitable clamps 7 are provided on crucible 
6, and their projections 8 engage corresponding recesses 
9 of the current conducting bars 3 and increase the con 
tact pressure in the tensioned condition. Although, as is 
indicated in the drawing, the axis of symmetry CD of 
the crucible is tilted relative to the axis of symmetry of 
the furnace body AB, a reliable contact is provided at 
the contact elements. The paths of current flow from the 
contact points on the crucible to the melt are also sym 
metrically distributed so that disturbing field effects are 
eliminated. 
From the foregoing it will be noted that tie rods 10 

are fastened to roof 11 which permits the movement of 
a consumable electrode 13 which is surrounded by the 
furnace chamber 1 as shown in FIG. 3. Shell 14 rep 
resents a vacuum seal, as in form of several pressure 
stages, permitting a longitudinal movement offeed rod 12. 

Attached to the periphery of the furnace chamber are 
symmetrically arranged conductors 3 as indicated. Said 
conductors are preferably of copper and are mounted for 
example on rubber-metal connections. The essential char 
acteristics of these supports are that they are good elec 
trical insulators. Said conductors 3 are resting with their 
lower ends which serve as contacts 4 on the upper surface 
of flange 5 of crucible 6. In order to improve the contact 
between conductors 3 and flanges 5, clamping devices 7 
are provided for each conductor. Said devices 7 are formed 
like hooks and their ends 8 extend into openings 9 of 
conductors 3. 

It will be further noted that each clamping device 7 
consists of a hook 15 and a lever 16, the latter being 
movably attached to an outer casing 17 of crucible 6 
by means of bolt 18. Said bolt is preferably resiliently 
mounted in order to adjust differences in the geometry 
of the contact pieces or members. Hook 15 and lever 
16 are interconnected by means of bolt 19. The coordina 
tion of hook 15, lever 16 and bolts 18 and 19 is such 
that by a downward movement of lever 16 by handle 20, 
hook 15 presses conductor 3 against flange 5 in which 
position the clamping device is self-arrested after having 
passed a dead center. Handle 21 serves to place the clamp 
ing device into position when loosened. 

Conductors 3 are, in their first section, led into a posi 
tion parallel to the axis of the furnace chamber 1 so that 
any disturbance of the melt 22 (FIG. 3) in crucible 6 
by an electromagnetic field caused by high current in 
the conductors 3 is thereby avoided. Furthermore, con 
ductors 3 are then bent in a right angle such, that both 
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4 
conductors are still in parallel. At a certain length, both 
conductors are bent in a circle in opposite direction until 
they join at cable connection 23, which is electrically 
connected to cable 24. The other phase is connected to 
a feed rod 12 by a similar cable 25 and a conductor 26, 
as diagrammatically shown. 
As shown in FIG. 3, a section is given through the arc 

furnace along the axis of furnace chamber 1 and crucible 
6 wherein the consumable electrode 13 suspended and 
moved by feed rod 12 and is coaxial with the axis. An arc 
is drawn between the lowest end of electrode 13 and melt 
22. The heat of the arc, melts the electrode which drips 
into the water-cooled copper crucible 6 thereby forming 
an ingot by gradually freezing from the bottom (not 
shown) of the crucible. The outer casing 17 of the crucible 
forms a so-called cooling jacket (Kuhltopf), as the space 
between crucible and casing is filled with water. The 
intermediate cylindrical wall 27 serves as guiding means 
for the circulating cooling water. It is to be noted that 
clamping device 7 presses flange 28 of the outer casing 
17 against flange 5 of crucible 6, the tightness being 
achieved by intermediate annular gasket 29. 
The embodiment of the invention functions as follows: 
The axis of crucible 6 and outer casing 17 may be 

tilted against the axis A-B of furnace chamber 1 in 
normal position, as shown by the dotted line C–D in 
FIG, 3. 

If after charging furnace chamber 1 with a new elec 
trode 13, the assembly is lowered by tie rods 10 of the 
suspension arrangement, furnace chamber 1 by its flange 
31 would touch gasket 30 on crucible flange 5 in the first 
instant only in one single point. It should be noted that 
the deviation of the axis is very small and the position 
of the dotted lines A-B and C-D is somewhat exagger 
ated. Thus, due to the weight of the furnace chamber 
vacuum tightness is achieved, since gasket 30 is, to a 
certain degree, elastic. In the prior art, however, the con 
tact elements are not elastic. 

In such a case a contact between furnace chamber and 
crucible would normally be poor and unsymmetrical. By 
means of the elastic supports 2, however, conductors 3 
can follow the tilted position of the crucible and reach 
the position as indicated by the dotted lines. Hence, the 
contact pressure remains equal on both sides of crucible 
flange 5 and the contact surfaces of conductor 3 and 
flange 5 are in parallel which is highly important for 
good conductivity to obtain a clean melt. 

It will be noted that the herein disclosed arrangement 
is applicable to vacuum electric arc furnaces or to non 
vacuum electric arc furnaces. 

I claim: 
1. Power lead arrangement for an electric arc furnace 

with a consumable furnace electrode in which a furnace 
body vertically movable in a suspension mechanism is 
adapted to be lowered onto a crucible, characterized in 
that contact elements are provided on said furnace body 
at least in two diametrically opposite locations, said con 
tact elements being insulated from said furnace body and 
capable of being connected with an electrical current sup 
ply, said contact elements being further arranged rela 
tively to the supporting surface of the crucible whereby 
they engage circumferential portions of the crucible under 
pressure for providing contact after lowering of the fur 
nace body on said crucible. 

2. The arrangement according to claim 1 character 
ized in that said contact elements are arranged on the cir 
cumference of said furnace body in symmetrical distribu 
tion relative to the furnace electrode. 

3. An arrangement according to claim 1, character 
ized in that said contact elements has leads provided hori 
Zontally near the upper edge of said furnace body with 
vertically descending connecting lines. 

4. The arrangement according to claim 1 character 
ized in that said contact elements are provided on current 
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carrying bars mounted on the furnace body for elastic displacement. 
5. The arrangement according to claim 4 character 

ized in that tensionable clamping elements are provided 
for connecting the current carrying bars and the crucible. 

6. The arrangement according to claim 5 character 
ized in that the current carrying bars are provided with 
clamping elements near said contact elements. 

7. The arrangement according to claim 6 character 
ized in that said clamping elements are utilized for fasten 
ing said crucible to a cooling tank. 

8. The arrangement according to claim 1 character 
ized in that the furnace body is suspended in such a man 
ner relative to the crucible that at least a portion of the 
weight thereof is available after lowering of the furnace 15 
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body for providing contact pressure to the contact ele 
ments. 
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