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A vacuum degasifying apparatus for removing gases 

deteriorating the desired metallic structure of a product 
and contained in raw molten metal. The removal of the 
gases is effectively advanced by a stirring means acting also 
as a temperature compensating means and an annular vac 
uum vessel for containing molten metal. The stirring means 
is a mangetic circuit for producing an alternating low fre 
quency magnetic ?ux and maintaining the molten metal at 
a predetermined temperature, whereby the molten metal 
experiences electromagnetic force to be stirred up and in 
addition its temperature can be compensated by Joule heat 
generated in the molten metal due to an electric current in 
duced therein. 
The present invention relates to vacuum degasifying ap 

paratus for removing gases deteriorating the desired metal 
lic structure of the product and contained in the raw 
molten metal, and more particularly, to vacuum degasify 
ing apparatus where the degasifying treatment is made by 
forcibly stirring molten metal in an evacuated degasifying 
vessel. 

In order to enhance the e?iciency of degasi?cation, it 
is desirable to stir well molten metal in the evacuated 
vessel to expose the former to the vacuum su?iciently. 
It is further necessary to provide a suitable temperature 
compensating means to avoid temperature fall of the 
molten metal after degasi?cation. 
To separately provide a molten metal stirring means 

and a temperature compensating means, however, leads 
to the complexity of the entire apparatus and hence high 
costs to the advantage. Although means for stirring molten 
metal in the furnace by means of induced current at low 
frequencies of the order of below 20 cycles per second is 
known in the art, it is too complex and expensive to be 
used for stirring molten metal in the aforementioned 
evacuated vessel. 
The invention is intended in view of the above technical 

di?iculties and has its object to provide a vacuum de 
gasifying apparatus comprising an annular vacuum vessel 
to contain molten metal in an annular fashion so as to 
form a closed circulation path for molten metal and a mag 
netic circuit a portion of which penetrates through the 
closed circulation path to produce an alternating low fre 
quency magnetic ?ux which links with the closed circula 
tion path. With this arrangement, molten metal in the 
annular vacuum vessel experiences electromagnetic force 
due to the alternating low frequency magnetic flux set 
up in the closed magnetic circuit linking with the closed 
circulation path when power source is on, so that it is 
moved in a given direction to be stirred up, while at the 
same time decrease in temperature of molten metal owing 
to the degasi?cation is compensated by Joule heat gen 
erated in the molten metal due to electric current induced 
therein, thereby maintaining the molten metal at a pre 
determined temperature. 

It is desirable, if possible in practice, to make use of 
the commercial power source (50 to 60 c./s.) in order to 
have the magnetic circuit effectively achieve the two-fold 
function; namely, the suf?cient stirring of molten metal 
and the temperature compensation. When the commercial 
power source is used, a frequency converter which is neces 
sary in using a high frequency induction heating furnace 
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or in stirring molten metal in the furnace by means of an 
AC. source with a frequency lower than the frequency of 
the commercial power source, is not required, so that the 
equipment is greatly simpli?ed and appropriate stirring 
and temperature compensation may be made. 
The stirring and heating of molten metal may be more 

effectively made with a vacuum degasifying vessel hav 
ing such a con?guration that a circulation path having 
different cross sections is formed, rather than with a 
completely doughnut-like vessel, as the difference in cross 
sections of the circulation path gives rise to disturbance 
of ?ow of molten metal. 
The invention is now described in conjunction with pre 

ferred embodiment thereof with reference to the accom 
panying drawing, in which: - 

FIG. 1 is a cross sectional view illustrating one em 
bodiment of the vacuum degasifying apparatus according 
to this invention; 

FIG. 2 is a section taken along line II-JI of FIG. 1; 
and 

FIG. 3 is a cross sectional view illustrating another 
embodiment of the vacuum degasifying apparatus accord 
ing to this invention. 

Referring to the drawing, and particularly to FIGS. 1 
and v2, an exemplary vacuum degasifying apparatus com 
prises a vacuum vessel 1 and a magnetic circuit 2. The 
vacuum vessel 1, as is seen from FIG. 2, has an annular 
con?guration having an oval outer side wall and a cir 
cular inner side wall. The vessel 1 communicates at its 
ceiling with a supply conduit 4 leading to a ladle 3 con 
taining molten metal indicated at a to be degasi?ed, and 
is also provided at its ceiling with an exhause port 5 for 
connection of an evacuating pump not shown. The bot 
tom of the vessel 1 communicates with a discharge con 
duit 6 for discharging degasi?ed molten metal indicated 
at b. The discharge conduit 6 extends vertically down 
wardly with its lower end being open within a turnidish 7 
for continuous molding and containing already degasi?ed 
molten metal. The turndish 7 is provided at its bottom 
with a pouring ori?ce 8 which is closed and unclosed by 
a valve means 9. 

-In the central space penetrating the annular vacuum 
vessel 1 is disposed vertically a portion of an iron core 
10 constituting the magnetic circuit 2. Around the core 
10 is provided an insulating layer around which is wound 
a conductor coil 11 which also serves as a conduit for 
cooling water. When an alternating voltage is applied 
across the coil 11, an alternating magnetic flux is pro 
duced in the core 10. A coil 12 surrounding the exhaust 
conduit 6 serves for auxiliary induction heating molten 
metal passing through the exhaust conduit 6 thereby com 
pensating the temperature of molten metal to a constant 
value. 

In operation, molten metal is supplied into the vacuum 
vessel 1 from the ladle 3, and concurrently with the com 
mencement of the degasifying process by driving the 
evacuating pump a low frequency current from the com 
mercial power source is passed through the coil 11 wound 
on the core 10' to produce a low frequency magnetic ?ux 
in the core 10, thereby exercising electromagnetic force 
in a given direction to the molten metal in the circula 
tion path formed by the vacuum vessel 1 to cause molten 
metal to start moving. The flow of molten metal is dis 
turbed because the circulation path has different cross 
sections having the same depth and different widths, so 
that effective stirring of molten metal may be made. The 
establishment of low frequency alternating magnetic 
?ux, on the other hand, gives rise to the generation of 
Joule heat due to the induced current. Thus, the decrease 
of the molten metal temperature resulting from the de 
gasi?cation of molten metal is compensated by the Joule 
heat. As the speci?c weight of the degasi?ed portion of 
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molten metal is greater than that of the undegasi?ed por 
tion, the molten metal contained in the vacuum vessel is 
subject to a vertical convection, so that the degasi?ed 
portion of molten metal tends to settle on the bottom of 
the vacuum vessel 1. Consequently, the degasi?ed molten 
metal flows through the exhaust conduit 6 down into the 
turndish 7 for the continuous molding. Since the differ 
ence between the level of the free surface of the molten 
metal contained in the vacuum vessel 1 and the level of 
the free surface of the molten metal contained in the 
turndish 7 is maintained to a predetermined constant 
value depending upon the degree of vacuum within the 
vacuum vessel 1, there is no need of providing a valve 
vat the ‘discharge conduit 6. Also the level of the molten 
metal in the vacuum vessel may be known from a meas 
urement of the degree of vacuum within the vacuum 
vessel 1. 
The embodiment shown in FIG. 3 is somewhat different 

from the previous embodiment in the constructional 
standpoint. In this embodiment the supply conduit 104 
leading to the ladle 103 is in communication with the 
vacuum vessel 101 at the bottom thereof. Further, the 
portion of the ceiling of the vacuum vessel 101 opposing 
the opening of the supply conduit 104 is extended as in 
dicated at 113. This extension or raising of a portion of 
the ceiling is down since when the opening of the supply 
conduit is provided at the bottom of the vacuum vessel 
the molten metal which has been in balance with respect 
to the ‘atmospheric pressure when in the ladle, upon en 
tering the vacuum vessel 101, raves about considerably. 
The foregoing embodiments are intended by taking the 

continuous molding into consideration, so that it is nec 
essary to assure uninterrupted flow of molten metal over 
the entire continuous molding process by balancing the 
quantity of molten metal supplied from the ladle to the 
vacuum vessel and the quantity of molten metal supplied 
from the vacuum vessel to the turndish and then to the 
subsequent mold not shown. When separate moldings are 
to be made, the degasi?ed molten metal in the turndish 7 
may, of course, be poured into individual molds. 

It is to be understood that the foregoing description of 
speci?c examples of this invention is made by way of 
example only and is not to be considered as a limitation 
on its scope. 
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What is claimed is: 
1. A vacuum degasifying apparatus comprising a vacu 

um vessel in communication with :a supply conduit for 
supplying molten metal to be degasi?ed, an exhaust port 
leading to an evacuating means for degasi?cation and 
with a discharge conduit for discharging molten metal 
into a turndish, and means for stirring molten metal in 
said vacuum vessel as well as compensating decrease in 
temperature of molten metal after degasi?cation, charac 
terized in that said vacuum vessel has an annular con?g 
uration so as to form a closed circulation path of molten 
metal contained therein, and that said means is a mag 
netic circuit a portion of which vertically penetrates the 
substantial center of said closed circulation path so as to 
produce a low frequency alternating magnetic ?ux which 
links with said closed ‘circulation path. 

2. A vacuum degasifying apparatus as claimed in claim 
1 wherein said low frequency alternating magnetic ?ux 
is produced by a current supplied from a commercial A.C. 
source at 50 or 60 cycle per second. 

3. A vacuum degasifying apparatus as claimed in claim 
1 wherein said ‘closed circulation path has different cross 
sections. 
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