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2 Claims. (Cl. 13-31) 

The present invention relates to vacuum arc furnaces 
and to certain valuable improvements therein. 
Vacuum arc furnaces which are used for smelting high 

ly reactive metals which have a high melting point are 
generally provided with a crucible which is cooled by 
Water or similar means. Usually, such a water-cooling 
System previously consisted of a simple cylinder which 
surrounded the crucible. The water was supplied into 
Such a cylinder laterally near the bottom thereof and it 
was discharged therefrom laterally near its upper end. 

In the practical operation of such an arc furnace it 
has been found that such an arrangement of the water 
cooling system has certain disadvantages. Thus, for ex 
ample, the hose connections on the water-cooling jacket 
at two different points thereof interfere considerably with 
any movements of the crucible when the latter is being 
transported or moved to a place away from the furnace. 
This applies particularly to the upper hose connection. 
Another disadvantage of such a water-cooling jacket con 
sisted in the fact that it usually did not extend entirely 
around the bottom of the crucible and that the flow of 
Water did not always occur in a symmetrically circular 
path. 

It is an object of the present invention to overcome 
the above-mentioned disadvantages of the previous water 
cooling jackets of crucibles by very simple and effective 
eaS. 

Another object of the invention is to provide a water 
cooling jacket which also surrounds the bottom of the 
crucible and which has a water inlet substantially at 
the center of the bottom thereof. 
A further object of the invention is to provide the 

inside of the water-cooling jacket with a partition which 
permits the water to flow within the jacket first in the 
upward direction and then in the downward direction to 
the outlet which is likewise provided on the bottom of 
the jacket itself. 
A water-cooling jacket which is designed according to 
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the present invention has the advantage that the water 
connections are only located at the bottom of the crucible 
where the hose connections thereon are of the least 
hindrance, and that a uniform flow of the cooling water 
through the cooling jacket and a more effective cooling 
action of the circulating water will thus be attained. 
A further object of the present invention is to utilize 

the mentioned partition within the cooling jacket as a 
means for supporting a magnetic field coil which is used 
for concentrating the electric arc within the crucible and 
for agitating the molten metal so as to intermix its com 
ponents. By mounting the field coil in this manner, it 
will be placed more closely to the crucible and thus exert 
a stronger effect upon the arc than the previous field coils 
which were simply wound about the outer wall of the 
water jacket. Furthermore, the field coil will thus be 
effectively cooled by the flow of cooling water, it will not 
have any direct thermal contact with the crucible itself, 
and it will in no way interfere with the direct cooling ac 
tion of the water upon the crucible itself. 
These and other objects, features, and advantages of 

the present invention will become more apparent from 
the following detailed description thereof, particularly 
when read with reference to the accompanying diagram 
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homogeneous metal mixture. 

2 
matical drawing of a vacuum arc furnace, the crucible of 
which is designed according to the invention. 
As illustrated in the drawing, the upper part 1 of the 

furnace has at its upper end a duct or bushing 2 through 
which an electrode suspension rod 3 which carries a con 
sumable electrode 4 is inserted into the furnace. Elec 
trode 4 is gradually melted within the furnace by an elec 
tric arc 5 to produce an ingot 6 within a crucible 8. 
The upper furnace part 1 and crucible 8 are connected 
to each other by a sealing ring 7 which closes the inside 
of the furnace including crucible 8 hermetically toward 
the outside. 

Crucible 8 is completely surrounded by a water-cooling 
jacket 9 so that its entire bottom is likewise cooled by 
the bottom part 10 of jacket 9. At the inside of water 
jacket 9, a substantially cylindrical partition 11 of a 
shorter length than the outer wall of the jacket is mounted 
on the bottom theerof and extends parallel to the outer 
walls of crucible 8 and jacket 9 so as to divide the 
space within the latter into two cylindrical cooling cham 
bers which communicate with each other at their upper 
ends. The bottom of jacket 9 is provided at the center 
thereof with a water inlet 12, and near its outer periphery 
with a water outlet 13. The cooling water will then enter 
through inlet 2, evenly divide within the bottom part of 
jacket 9 and flow in a uniform current upwardly within 
the inner cooling chamber and then downwardly within 
the outer cooling chamber toward outlet 13, as indi 
cated in the drawing by the arrows. The cross-sectional 
area of flow of the water in both cylindrical cooling 
chambers and particularly at the communicating upper 
ends thereof is made so small in comparison to the 
force of the water current that any air bubbles which 
might be drawn with the water into the cooling jacket 
will not be capable of settling at any point within the 
jacket but will be taken along by the water current and 
discharged with the water through outlet 13. 

Partition 11 serves the additional purpose of forming a 
Support of a field coil 14 for producing a magnetic field 
for concentrating the arc within crucible 8 and for agi 
tating the molten metal therein so as to produce a more 

The lead-in conductors 5 
of this field coil 14 are passed watertight through the 
outer wall of water jacket 9. 

This manner of mounting the field coil has the con 
siderable advantage over the manner previously used in 
which the coil was wound around the outer wall of the 
water jacket that the coil will now be located more closely 
toward the arc 5 within crucible 8 and will thus exert 
a stronger concentrating effect upon the arc and a stronger 
agitating and mixing effect upon the molten metal, and 
that it will be cooled directly by the flow of cooling 
water. By mounting the coil on the outside of the cylin 
drical partition 11, the wall of the crucible 8 itself will 
be unobstructed and the flow of cooling water will al 
ways be in direct engagement with such wall. 

Actual test with the new cooling system and the new 
manner of mounting the field coil within the water 
jacket have proved a considerable superiority of such 
structure over those previously used. 

Although our invention has been illustrated and de 
scribed with reference to the preferred embodiments there 
of, we wish to have it understood that it is in no way 
limited to the details of such embodiments, but is capable 
of numerous modifications within the scope of the ap 
pended claims. 

Having thus fully disclosed our invention, what we 
claim is: 

1. A crucible for vacuum electric arc furnace compris 
ing a container open at its upper end and closed at its 
bottom to form the crucible proper, a water jacket 
Spaced from and disposed around the sides and bottom 
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of the container, a partition disposed in the water jacket 
and around the container to divide the space between the 
jacket and container into an inner compartment and an 
outer compartment, the two compartments communicat 
ing with each other at one end of the partition and being 
closed to each other at the other end, a first conduit open 
ing at its inner end into the inner compartment, a second 
conduit opening at its inner end into the outer compart 
ment, and a field coil mounted on the partition in the 
water jacket to be disposed around the crucible. 

2. A crucible for a vacuum electric arc furnace com 
prising a container open at its upper end and closed at 
its bottom to form the crucible proper, a water jacket 
spaced from and disposed around the sides and bottom 
of the container, a substantially cylindrical partition 
disposed coaxially within the water jacket and around the 
container to divide the space between the jacket and 
container into an inner compartment and an outer com 
partment, the two compartments communicating with 
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each other at one end of the partition and being closed 
to each other at the other end, a first conduit opening 
at its inner end into the inner compartment, a second 
conduit opening at its inner end into the outer compart 
ment, and a field coil mounted on the outside portion of 
the partition in the water jacket for concentrating the arc 
within the crucible and for agitating and mixing the 
molten metal therein. 
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