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4 Claims. (Cl. 75-49) 

The present invention relates to a new method of ex 
pelling gases from molten metals, especially steel, by pass 
ing the same through an evacuated chamber. 
The basic concept of expelling or extracting undesirable 

gases from metals by subjecting the molten metal to the 
in?uence of a vacuum has been known for a long time. 
This has been done, for example, by agitating the molten 
metal in the crucible under a vacuum by inductive heat 
ing means for such a length of time until it was sufficient 
ly degassed. 
Another known method consists in removing the unde 

sired gases from the molten metal, particularly steel, be 
fore it is cast and portion-by-portion while in the casting 
ladle. Such degasi?cation is carried out in an evacuated 
chamber and the necessary movement of the molten metal 
through the vacuum chamber is produced solely by grav 
ity either by a free fall of the metal or by the rise of the 
barometric level of the molten metal into the evacuated 
chamber produced by gravity. All of these known 
methods have a series of disadvantages which are pri 
marily connected with their requirement that great quan 
tities of molten metal have to be moved back and forth. 
Although, these disadvantages were fully realized, they 
have so far been regarded as unavoidable since the 
di?iculties of including a degasi?cation process into the 
mechanical casting operation as well as the technical 
di?iculties of degassing large quantities of steel at high 
temperatures did not seem to permit any other solution. 

It has also been proposed prior to this invention to 
cast large quantities of steel in one charge into a vacuum 
chamber. This, however, requires extensive modi?cations 
of the technical process and special apparatus of very 
large dimensions, as well as very sensitive parts which are 
easily damaged in the rough operation of a steel foundry. 
Although in the production of castings of rimmed steel 
the advantages of a degasi?cation of the metal by means 
of a vacuum have already been realized, it has so far 
not been possible to carry out such methods except by 
very expensive means and procedures. 

It is the principal object of the present invention to 
provide a very simple and inexpensive method of degas 
sing molten metals, and especially steel, in a vacuum 
without incurring any of the above-mentioned disadvan 
tages, and in a manner so as to permit a smooth. and con 
tinuous operation by means of a very simple apparatus. 

It is a further object of the present invention to provide 
a method of continuously expelling the undesirable gases 
from molten metals by conveying the metal continuously 
into and out of an evacuated degassing chamber. 

Another object of the invention is to provide a method 
of this type wherein a continuous circulatory ?ow of the 
molten metal from its container through an evacuated 
chamber above said container and back into the con 
tainer may be produced by the provision of very simple 
means which permit the metal ?owing into the evacuated 
chamber to be maintained therein at a level di?erent 
from the level of the metal ?owing out of the chamber. 
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a method of the mentioned type wherein the molten 
metal is conveyed into the evacuated degassing chamber 
by feeding a suitable gas or vapor into the metal. 

Another object of the present invention is to provide 
a method of continuously degassing molten metalsby 
passing the molten metal into a vacuum chamber and, 
after the metal has been degassed therein, by returning 
it to the main body of metal by centrifugal force. ' 
A further object of the present invention is to provide 

very simple and inexpensive apparatus for carrying out 
the new method and for attaining the various advantages 
thereof. ‘ > 

The degasi?cation method according to the present in 
vention principally consists in passing ‘the molten metal, 
for example, steel, continuously from its container 'along 
one path into an evacuated chamber, and in then return 
ing it to the container along another path. The apparatus 
for thus circulating the molten metal may be. of very 
simple design. For producing the forces required for 
such circulation, the new method relies particularly upon 
the liquid condition and the relatively high density of 
the molten metal. The new method possesses all the ad 
vantages of a continuous process and although it. avoids 
the necessity of moving or agitating ‘large quantities 
of molten metal as required in the prior noncontinuous 
methods, it is still capable of degassing such large quanti 
ties of metal very e?iciently and within a very short time. 

While a successful performance of a degasi?cation 
process according to all previous methods relied entirely 
and at great expense upon the use of gravity, the-‘con 
tinuous method according to the present invention‘in com 
bination with a new apparatus for conveying or'circu 
lating the molten metal through a vacuum chamber per 
mits such process for the ?rst time to be carried out 
practically independently of such force. 
gasi?cation process according to the new method oper 
ates continuously, and the rate of flow of the molten 
metal through the vacuum chamber is quite fast, a very 
large quantity of metal may be e?iciently degassed within 
a short time even though the quantity of molten metal 
actually passing at any time through the vacuum chamber 
might be very small. The application of a forced circu 
lation as provided by the invention also allows consider 
able freedom in designing the apparatus required for; an 
e?icient degasi?cation. Thus, for example, an apparatus 
according to the invention has been designed which may 
be applied successively to different parts of the-bodycf 
molten metal in a casting ladle or other vessel so that 
nearly all parts of the metal will be reached'by thev ap 
paratus and be passed successively through the vacuum 
chamber and thus be degassed. ‘ 
When the molten metal before being degassed flows 

from the ladle or other vessel along an intake conduit'up 
wardly into the vacuum chamber, the reduction of the 
density of the metal caused by the formation of ‘gas 
bubbles therein will carry or drive it to a higher level 
than the level from which the degassed metal will ?ow 
back into the vessel along the return conduit. Accord 
ing to the invention, this process is started and prefer 
ably also subsequently assisted by injecting a material of 
considerably lower density, preferably a gas or vapor, 
into the molten metal while the latter’ ?owsv upwardly 
toward the vacuum chamber. If this material consists 
of insoluble gases, the gas bubbles then forming within 
the molten metal will increase in size while rising toward 
and into the vacuum chamber. This material will then 
again easily separate from the molten metal within the 
vacuum chamber together with the undesired gases origiev 
nally contained in the metal. By injecting such material, 
the medium density of the molten metal caused by its 
own gases which allows it to ?ow of its own accord into 
the vacuum chamber to be degassed therein will be still 

Since the de- 
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further reduced so that the metal will reach a still higher 
level in the vacuum chamber relative to the normal 
barometric level, that is, the level of the degassed metal. 
The low density material will therefore act as a carrier 
and convey the ‘molten metal ‘continuously into the 
vaouumchamber and produce therein the mentioned dif 
ference in levels which, in‘turn, results in a continuous 
and ‘very e?i‘cient degasi?cation of the molten metal and 
also 'in acontinuous circulation thereof fromithe‘ ladle 
toward and'through the vacuum chamber and back to 
the ladle. ' ‘ 

If the circulating apparatus is designed so as to main 
tain the molten metal ?owing into the vacuum chamber 
abac‘onsiderably higher level therein than'the metal 
?owing outv of the-chamber, the entire "contents of the 
container or ladle holding the main mass of molten metal 
will'be-gradually and continuously ‘passed through the 
vacuum chamber ‘and thus be thoroughly degassed there 
ineither in‘ the form of a thin layer‘or stream or in the 
form ofsmall droplets. ' ' 

the molten metal itself has a high gas content, the 
gas "bubbles forming in the metal of their own accord 
mayi'beutilized for-continuously conveying the metal into 
the-'vacuum‘chamber. In such a case, 'it‘will ‘only be 
'necessary’to start the proper flow by an initial insertion 
of'supplementary gas or,"'after~such start, merely‘ to as 
sistthecontinued ?ow by feeding ‘a small stream of such 
gas‘into'the'rising metal. Also, if the degassing opera 
tion has been interrupted or the automatic formation of 
bubbles of'thelgases inherent in the ‘rising metal di 
minishes, it may again become necessary to feed the 
extraiigas either temporarily or continuously into the 
fiiolten‘ metal. - 1 - ‘ - - ' 

“The present invention may also be modi?ed by apply 
iog'r'a circulating apparatus which assists in the discharge 
ofr'the‘degassed metal from the vacuum chamber. In 
such'event, the relatively high density of the molten'metal 
itself may be utilized to considerable advantage for pro 
ducing’ a" centrifugal force for conveying the metal. 
Such centrifugal force may easily be made of suf?cient 
size even"7t_hough the necessary rotating parts of the ap 
paratus vare of small diameters and are driven at low 
speeds? '" a " ' ' 

the means for conveying the molten metal are fur 
thermone‘ applied to that part of the circuit where the 
degassed metal ‘is returned to its container and not to 
that part where the metal before being ‘degassed is con 
ducted vintov the vacuum chamber, the amount of metal 
conveyed and'the resistance to the ?ow thereof within 
such circuit'may' be ‘controlled so that the level of the 
returning molten metal in the vacuum chamber will be 
lower than“ the level which would correspond to the 
di?erence‘in pressure between the outer atmosphere and 
that within the vacuum chamber. ‘ ' 5 i 

The degasi?cation apparatus according to the ‘inven 
tionitherefore' essentiallyv consists of a vacuum chamber 
whichi'is disposed above the container holding "the molten 
metal’ and is connected thereto by‘ two separate- eon‘ 
duits‘; and a mechanism for conveying the metal con 
tinuously from ‘the vacuum‘ chamber back into the con 
tainer.'-'Due to such forced circulation, the apparatus it 
self-“may be made of a relatively'small "size. ' This, in 
turn, ‘renders the“ generation of the centrifugal forces 
utilized‘fo'r effecting the circulation a‘very' simple matter. 
These forces ‘may,’ for example, be generated by‘securing 
the"'r'eturn"conduit of the molten metal‘to' the bottom 
of the vacuum chamber and coaxially ‘-thereto,‘by"prjo# 
viding' the lower end of this conduit with a‘ disklike mem 
ber'of ‘a‘l'arg'er‘ diameter,--by immersing" this lower ‘end’ of 
the‘ return ‘conduit, “as well 'as‘ the‘ intake‘ conduit, which 
ertj'endsiwithin the return conduit and‘coairi'ally‘ thereto 
into"'=the"rnolteni metal within ithekontainers,“ and by 
rotating "the vacuum‘ ‘ chamber - togethefwi?h "the return 
conduit?within‘themolten metal.‘ The degassed metal 
retur?ing?f'rom the vacuum chamber and arriving atithe 
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4 
disklike member at the lower end of the return conduit 
will then be expelled therefrom into the surrounding 
metal in the container by the centrifugal force produced 
by the rotation. 
The circulating mechanism therefore consists of two 

parts, a mechanical part‘ and’ a functional part, the 
mechanical part consisting of the disklilte end of the 
return conduit within" the‘ container holding the body of 
molten'metal; andthe functional partv consisting'of the 
rotation of the vacuum chamber ‘together with the re 
turn conduit. The interaction of these "two parts results 
in‘ a highly effective and simple circulating mechanism. 

Further objects, features, “and advantages of'thepres 
ent invention will be apparent from the following de 
tailed description thereof, particularly when read with 
reference to the accompanying drawin'gs,ein'which-~ 

Fig. 1 shows, largely in cross section, an apparatus ac 
cording to the invention in which'the molten metal is 
conveyed into the vacuum chamber by means of a supple 
mentary gas fed into the metal; " 

Fig. 2 shows a similar view of a modification of the 
apparatus illustrated in Fig."l; 

Fig. 3 shows a similar view of another apparatus ac 
cording to the' invention in which the molten metal is 
returned from the vacuum chamber into the container 
by means of centrifugal force; ‘ - ' 

Fig.4 shows‘ partly‘ in cross section a detail view of a 
modi?ed portion of the apparatus according to Fig. 3; 

'Fig. 5 shows, partlydiagrammatically, a-g'eneral view 
of an entire degasi?cation-plant according to the inven 
tion during its operatiomwhile 1 ~ 
"Fig; 6'shows a view similar to Fig. 5 but with the 

degasi?cation apparatus intheinoperative position. 
"Referringto'the drawings, and’ ?rst particularly to 

Fig. l, a vacuum pump 1 isconnected to a vacuum cham 
ber 2 by a pump line 3. 'Vacuum chamber 2. 'is formed 
by a tank 4 having‘ a bottom 5 to which short pipes 6 and 
7 are connected which‘ are adapted to be partly im 
mersed into‘ themolten metal 8 within a‘ container or 
casting ladle 9. This-ladle 9'has a lining'lll and a tap 
hole 111' which is adapted to be‘clos’ed from above by 
means of a plug 12. ' ' ' 

After the apparatus is lowered into ladle 9 so that 
the lower'ends of pipes 6 and'7 are immersed into the 
molten metal‘8 to a point below the surface 13 thereof, 
chamber 2 is evacuated whereby the molten metal rises 
Within'pipes 6 and 7 'to the barometric level ha. 

A'pipe‘lin'e 14 is vadapted to" be inserted into the 
molten metal ‘8 in‘ ladle 9‘ so that its end’ 15 is disposed 
at a vpoint'closely underneath or within the lower end 
of pipe ‘6. Pipe line 14 is connected‘to'a source 'of supply 
of a suitable gas, not shownja'nd adapted'to conduct 
such gas into the molten metal 'in'pipe 6. The gas bubbles 
will then rise in ‘pipe 6 and, in the course‘ of‘their as 
cent, they will increase "in size. " They have the tendency 
to take ‘along the molten metal in "pipe 6 into'vacu'um 
chamber 2 in the direction as shown‘ by the 'arrow 17. 
These gas bubbles reduce thejdensity'of'the molten metal 
in pipe 6, thereby causing the metal to rise to a higher 
level vthan the,‘ barometric level ha of the solid metal 
column in pipe 7.‘ The metal ‘thus enters from pipe 6 
into vacuum chamber 2 in ‘which the added gas is sepa 
rated from vthe meta], 'while’the undesired gases con 
tained thereinl'areplikewise expelled.v The molten metal 
then'?ows in the‘directionsh'ow'n byarrow 18 toward and 
into'the ‘returnipilpe‘? andithe'n' back tothe main body 
of metal 18in ladle 9. ‘In order ‘to’ prevent the molten 
metal fromsplashing too ,yupwardly nits chamber 2, a 
stationary=de?ectirig§plate ~20 may Elie-‘provided within 
chamber“ 2" ‘atfa "certain height above‘ the mouth of 
Pipe 6. ‘ .1 

" ' . 

In the embodiment. of“ the invention. asvshown in Fig. 1, 
pipeline 13,15 through which'the ‘conveying’ gas is ‘sup 
plied into the moltemmetal in the intalée pipe 6, forms 
airspace arm: separate with. ‘tan/1s 4 
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and pipes 6 and 7. This pipe line is adapted to be re 
moved from ladle 9 after the flow of molten metal in the 
direction of arrows 16, 17, 18, and 19 has been started 
by the added gas, provided the molten metal itself con 
tains su?icient gas or still contains the same to maintain 
the ?ow after such start or after the degasi?cation has 
been carried out for a certain length of time. .When 
the gas content of the molten metal in ladle 9' has been 
diminished to such an extent that the continued auto~ 
matic circulation without the addition of supplementary 
gas will be interrupted or is soon liable to cease, pipe 
line 14, 15 is reinserted into pipe 6 to start the ?ow or 
to assist it by a further supply of conveying gas. 

Fig. 2 illustrates a modi?cation of the apparatus shown 
in Fig. 1. In this'case, the gas line 21, 22 is secured by 
a vacuum-tight connection to vacuum tank 4 and extends 
centrally from above through the intake pipe 6, termi 
nating at or near the lower end thereof. 1 
vThe added conveying gases may consist of any suit 

able inert gases, for example, argon, which are not solu 
bl'e or only slightly soluble in the molten metal. How 
ever,v other gases such as those contained to some extent 
in the molten metal itself, for example, nitrogen and 
carbon monoxide, may also be used with equal results 
since they are separated in any event from the molten 
metal within the vacuum chamber. 

In certain cases it is also possible to combine the 
introduction of gas for conveying the molten metal into 
the'vacuum chamber with additional purposes. Thus, for 
example, if iron or steel are to be degassed, the introduc 
tion of oxygen into the molten metal will assist in carry 
ing out the necessary re?ning process thereof. 
The vacuum chamber may also be provided with addi 

tional means for e?ecting or facilitating the separation 
of the gases from the metal which usually splashes around 
in the chamber in the form of large drops or jets. A 
simple form of such means may consist of the de?ecting 
plate 20 as shown in Figs. 1 and 2. However, these sepa 
rating means within the vacuum chamber may also con 
sist of moving elements, for example, a revolving plate 
or the like. 
However, the important feature of the method as above 

vdescribed is that it does not require any movable parts, 
and particularly'no rotary movement of the apparatus, 
but that it only relies upon the buoyancy of a mixture 
of gas- and molten metal for conveying the metal into 
and through the vacuum chamber. This method is there 
foreof greatest simplicity and may be carried out by 
means of a very simple and inexpensive apparatus. 
‘ Fig. 3 illustrates a modi?cation of the invention which 
relies upon the same basic principle as the embodiments 
shown in Figs. 1 and 2, namely, vof effecting a constant 
‘circulation of the molten metal through the vacuum cham 
ber- and of thus attaining a continuous gasi?cation of 
the metal by producing a difference in density of the 
molten metal within the intake and return pipes of the 
vacuum chamber. However, instead of reducing the 
density of the metal within the intake pipe so as to 
raise- the‘intake level of the metal relative to the normal 
barometric level ha, that is, the-level within the return 
pipe, by injecting an extra gas into ‘the metal within 
the intake pipe, the modi?cation according to Fig. 3 
relies upon the principle of lowering the level of the 
surface of the degassed metal within the vacuum chamber 
relative to the normal barometric level h.a by means of 
centrifugal force. 
-- The apparatus for carrying out this method, as illus 
trated in Fig. 3, consists of a vacuum pump 101 which 
is connected by a pipe 102 to a vdust separator 103 which, 
‘in turn, is connected by a pipe 104 to a stationary con 
tamer-‘105 with a cover 106. On its inner wall, container 
‘105 carries suitable bearing means 107 for rotatably sup 
porting a container 108 which forms the main vacuum 
chamber. leakage of outside airin'to containers 7105 
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6 
and 108 is prevented by providing sealing rings 109 and 
110, as well as an annular chamber 111' between the 
outer wall surface of the reduced neck portion 112 of 
container 108 and the inner surface of container 105, and 
by connecting such chamber 111 to vacuum pump 101 
by means of a pipe 113 so that vacuum chamber 108 will 
be continuously evacuated. 

, Vacuum chamber 108 and its upper tubular end 112 
may be rotated by a motor 114 through reduction gears 
115, for example, in the direction asshown by arrow 116. 
The walls of vacuum chamber 108 may also have a 

lining (not shown). The substantially parabolical bot 
tom portion 117 of container 108 has a tubular 118 por 
tion secured thereto which may either be a solid pipe or 
be likewise lined. This tubular portion 118 carries coax 
ially thereto an inner pipe 119 by means of spacing mem 
bers 120. The upper end of pipe 119 extends for a cer 
distance into container 108. ? ~ . 

The lower ends of the coaxial pipes 118 and 119 extend 
into a container or casting ladle 121 and are immersed 
into the molten metal 122 for a certain distance below the 
surface 123 thereof. Laddle 121 is provided with a lining 
124 and a taphole 125 which may be closed from above 
by a plug 126. Below the surface 123 of the molten 
metal in ladle 121, the outer or return pipe 118 terminates 
in an annular disklike member 127, thus forming an annu 
lar passage between disks 127 and 128 which communi 
cates with the return passage in pipe 118. The two disks 
127 and 128 may be further secured to each other in the 
proper spaced relation by spacing members 129 which 
divide the annular passage into a plurality of separate 
channels which improve the return ?ow of molten metal 
into the main ‘body of ‘metal 122 in ladle 121 as subse 
quently described. ' _ 

The lower end of the apparatus consisting according 
to Fig. 3 of the coaxial pipes 118 and, 119, disks 127 and 
128, and the spacing and supporting members 120 and 
129 may also be made of highly refractory ceramic ma 
terial, as illustrated in Fig. 4. The reduced lower end 
130 of vacuum tank 108 which may have a lining 131 
merges intothe ceramic part132, and these two parts are 
preferably disconnectable from each other in a suitable 
manner, not shown. The ceramic part 132 consists of 
the central intake channel 133 and a plurality of vertical 
return channels 134 surrounding the intake'channel 133 
and terminating at the-lower ends in radially extending 
outlet channels 135 having outlet openings 136. When 
the vacuum tankp108 is rotated, the molten metal con 
tained in the radial channels 135 produces the centrifugal 
force which effects the continuous movement of the'metal 
from vacuum chamber .108 into the main body of metal 
122 in ladle 121. . -' i _ 

For carrying out the method according to the invention, 
the degasi?cation apparatus is lowered into the molten 
metal 122 in ladle 121 substantially to the position as 
shown in Fig. 3 and is then evacuated by pump 101. The 
metal will then rise into vacuum chamberv108 until it 
reaches a level of a height ha which corresponds to the 
barometric pressure attained at the respective degree of 
exacuation which for steel amounts to a maximum of ap 
proximately 140 cm. Motor 114 is then switched-on so 
as to rotate vacuum tank 108 and the coaxial pipes 118 
and 119 with disks 127 and 128 thereon. 
The revolving disks 127 and 128 with the spacing mem 

bers 129 transmit their movement to the intermediate 
amount of molten metal which is then thrown outwardly 
in the direction shown by arrows 137. The velocity of the 
throw depends upon the speed of revolution and the diam 
eter of disks 127 and 128 since these two values aside 
from the density of the molten metal determine the power 
of the centrifugal force. For practical purposes, the 
disks are preferably made of a diameter of approximately 
50 cm. and the speed is made 1 to ‘3 revolutions per 
second. 7, - 

The amount of molten metalv thrown out, between'disks 
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127 and 128 or outlet openings 136, as shown in Fig. 4, 
respectively, is continuously‘ replenished by the ?ow of 
metal from vacuum chamber 108 through pipes 118 and 
119 in the direction shown by arrows 138 and 139. Since 
the barometric pressure allows the molten metal to pene 
trate into chamber 108 up to the level ha, the metal will 
continue to ?ow into and through intake pipe 119 in the 
direction of arrows 138 since within this central pipe it 
will be only very slightly affected by the centrifugal force 
produced by the rotation and acting in direction 137 ver 
tically to the direction of new 138-139. 

If the speed of rotation, the diameter of disks 127 and 
128, and the resistance to the ?ow within intake pipe 119 
are all made of the ‘proper size, the level of the molten 
metal within vacuum chamber 108 will be lowered a sub 
stantial extent below the normal barometric level ha, 
for‘example, ‘to the level hb. Thus, there will no longer 
be a uniform surface which connects the inner intake 
?ow with the outer return ?ow of the metal. This has 
the great advantage that the metal will how very quickly 
through chamber 108 and result in a free ?ow therein 
which insures a very e?icient degasi?cation of the metal. 

Since the molten steel rising through ‘the inner pipe 119 
contains considerable quantities of gases which even under 
standard conditions may amount to a multiple of the 
volume in ‘metal, the enclosedgases will normally urge 
toward the ‘surface within the vacuum chamber, thereby 
taking along themetal. Since the pressure upon the metal 
progressively decreases as the metal rises to a higher level 
within the intake pipe 119, the ‘enclosed g'a'ses will separate 
with increasing intensity. This results in the formation 
of gas bubbles which more and more increase in volume 
as they‘ are reaching a progressively higher level, thus 
pushing the metal above them into the vacuum chamber. 
These gas ‘bubbles when ?nally bursting within the 
vacuum chamber also ?nely distribute and scatter the 
metal into small particles. The molten metal will thus 
attain a very large'surfaee area within the vacuum cham 
ber, be more extensively subjectedito the action of the 
vacuum, and be ‘thoroughly degassed. Since, on the other 
hand, the metal in return pipe ‘108 is fully degassed and, 
except for its return flow, perfectly quiet, the di?erence 
between the height ofthe intake and return levels will be 
very considerable. 
The mentioned ?ne and ‘thorough distribution of the 

molten metal within vacuum chamber 108 may be further 
increased by making the intake pipe 119 of a height ‘so as 
to ‘extend above the level hb but not to reach the barometric 
level ha. The metal will thus be freely ejected at a high 
velocity from the mouth of pipe 119 in the upward direc 
tion and be more thoroughly exposed to the vacuum by its 
fountainlike ?ow within chamber 108. In order to pre 
vent ‘the molten metal from being shot upwardly into the 
upper'sta'ti‘onary tank 105 and from entering into the pump 
line 104, a de?ecting plate 140 which is capable of resist 
ing the high temperatures of the molten metal is mounted 
within chamber 108. The upper end of intake pipe 119 
may also have an annular projecting ?ange 141 or be 
provided with slots or other suitable means in order to 
increase its distributing action upon the molten metal. 
_ Fig. 5 diagrammatically illustrates the entire degasi 
?'cation plant according to ‘the invention with all of its 
essential parts. The pump unit 201 is connected by a 
movable vacuum pipe 202 with articulated joints 203 
to the dust separator 204 which, in turn, is connected 
by'means of a suction pipe 205, which also serves as a 
supporting beam, to a head 206 similar to member 100 
in Fig. 3 which‘supports the rotary vacuum tank 207 
and is connected thereto by rotary bearing and sealing 
"means 208. A motor 209 is connected by reduction 
gears For a chain drive 210 to vacuum chamber 207 to 
rotate the same. Chamber 207 carries at its lower part 
the ‘two ‘coaxial pipes 211 and 212 which terminate in 
a disklike member 213 with openingsy214 which com 
municate with ‘the space intermediate pipes 211 and 212 
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and thus with the inside of chamber 207. The lower 
end of this‘ apparatus with the disklike member 213 
thereon is immersed from above into the molten metal 
215 within a'ca'stin‘g ladle 216. 

Suction pipe 205 which also serves as a supporting 
beam for carrying vacuum chamber 207 and all the 
parts connected thereto is pivotally mounted on ‘an up 
right 217 by means of a pair of bearing brackets 218 
and a pivot shaft 219. Upright 217 is vertically slid 
able within a cylinder 220' and adapted to be raised 
and lowered by hydraulic means within cylinder 220. A 
guard plate or partition 221 mounted on the upper end 
of upright 217 protects the various elements at the right 
of ladle 216 and vacuum tank 207 as Well as the oper 
ator from the heat radiated from the ladle and tank and 
any possible molten metal particles spattering out of 
ladle 216. 

Cylinder 220 is mounted on a platform 222 which also 
supports a pair of beams 223 at the right side of up 
right 219 which are connected at the upper end and 
above suction pipe 205 by' a ‘crossbar 224. Platform 
222 further supports a hydraulic pump unit 225 for 
raising and lowering upright 217' with suction pipe 205 
and all of the elements connected thereto and for there— 
by also pivoting suction pipe 205 and all of these ele 
ments about the pivot 209. A control panel 226 with 
an operator’s stand is also mounted on platform 222 
which is provided with wheels 227 which may be driven 
by a motor 228 to move the entire apparatus on rails 
229 relative to ladle 216. 

Fig. 6 ?nally illustrates a degasi?cation plant with a 
vacuum tank similar to that shown in Fig. 2 and an oper 
ating mechanism similar to that shown in Fig. 5 but in 
a position prior to thedegassing operation. The upright 
217 is then hydraulically elevated, whereby the suction 
pipe 205 bears against crossbar 224 and is pivoted about 
shaft 219. Vacuum tank 230 is thus likewise raised and 
pivoted. .After platform 222 is moved to the proper 
position relative to the casting ladle 216, upright 21'! 
is lowered, whereby vacuum tank 230 is pivoted to its 
vertical position and its lower end immersed into the 
molten metal in ladle 216. Vacuum tank 230 is mounted 
on suction pipe 205 and consists of the main chamber 
231 with an intake pipe 232 and a return pipe 233 at 
the lower end of chamber 231 and a bottom 234 of 
chamber 231 which inclines downwardly from pipe .232 
toward pipe 233 to facilitate the return ?ow. A feed 
pipe 235 which is connected to a supply of a suitable 
gas (not shown) extends through chamber 231 and 
centrally through intake pipe 232 to a point near the 
lower end thereof. 
A detailed description of the operation of ‘vacuum 

chambers 207 and 231 as shown in Figs. 5 and 6, respec 
tively, has already been given above and therefore needs 
not be repeated. 
Although my invention has been illustrated and de 

scribed with reference to the preferred embodiments 
thereof, I wish to have it understood that it is in no 
way limited to such particular ‘embodiments or to the 
details thereof, but is capable of numerous modi?cations 
within the scope of the appended claims. The important 
concept of the present invention as de?ned by these claims 
is to provide a method and a suitable apparatus for con 
tinuously conveying the molten metal into a vacuum 
chamber to be degassed therein and then to return it 
to its container by producing a noticeable difference in 
the level of the molten metal fed into the vacuum cham 
ber and the level of the molten metal within the cham 
ber which is ready to be removed therefrom. The two 
different methods as described above may also be com 
bined with each other ‘in that a supplementary conveying 
gas may be fed into the intake pipe 118, 133, or 212, 
as shown in Figs. 3, 4, or 5, respectively. The particular 
means for carrying‘out the conveying movement of the 
moltenmctal into and from‘the vacuum chamber may 
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also be of a different type and design than shown in the 
drawings and above described. Thus, for example, it is 
possible to use an electro-magnetic pump which moves 
the molten metal by means of an electric current within 
a magnetic ?eld. The apparatus according to the in 
vention also have the great advantage that they may be 
made of a mobile construction and be easily moved from 
one casting ladle to another, and that they are movable 
and pivotable and thus capable of reaching almost any 
part of the body of molten metal Within a casting 
ladle. 
Having thus fully disclosed my invention, what I claim 

as new is: 
1. An apparatus for continuously degassing molten 

metals comprising a container adapted to hold a body 
of molten metal, a chamber disposed above said con 
tainer and having an intake conduit and a return con 
duit at the lower end thereof adapted to be partly im 
mersed into said body, a substantially circular outlet 
member on the lower end of said return conduit and co 
axial thereto, said outlet member having a diameter larger 
than the diameter of said return conduit and having 
a plurality of substantially radially extending outlet 
channels therein, means for continuously evacuating said 
chamber when said conduits are immersed in said body, 
and means for rotating at least said outlet member, 
whereby when said outlet member is rotated within said 
body of metal, the molten metal contained within said 
channels will be subjected to a centrifugal force and be 
ejected from said channels into said metal body, there 
by producing a circulation of said molten metal from 
said body through said intake conduit into said chamber 
to be degassed therein and back through said return 
conduit and said outlet member into said metal body. 

2. An apparatus as de?ned in claim 1, further com 
prising means for injecting a gaseous material into said 
intake conduit near the lower end thereof. 

3. An apparatus for continuously degassing molten 
metals comprising a container adapted to hold a body 
of molten metal, a chamber disposed above said con 
tainer and having an inner intake conduit and an outer 
return conduit coaxially with said chamber within each 
other and secured to the bottom of said chamber, a pair 
of annular disklike members of a larger diameter than 
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said outlet conduit and coaxial with said conduits, one 
of said members being secured to said intake conduit 
near the lower end thereof and the other member be 
ing secured to the lower, end of said outlet conduit, means 
for continuously evacuating said chamber when said disk 
like members on said conduits are immersed in said 
body, and means for rotating said chamber with said 
conduits and members whereby when said disklike mem 
bers are immersed in said body and when said chamber 
with said conduits and members are rotated, the rota 
tion of the molten metal between said members pro 
duces a centrifugal force for ejecting the molten metal 
from said return conduit into said metal body and there 
by produces a circulation of said metal from said body 
through said intake conduit into said chamber to be 
degassed therein and back through said return conduit 
into said metal body. 

4. A method of continuously degassing molten metals 
comprising the steps of continuously evacuating a cham 
ber disposed above a container and directly communicat 
ing with a body of molten metal in said container by ' ' 
a pair of conduits disposed coaxially around each other, 
connected to the bottom of said chamber and partly 
immersed into said body of metal, conducting the metal 
through the inner conduit into said chamber to be de 
gassed therein, and rotating at least the outer conduit 
about its axis so that the degassed metal within said 
outer conduit will be subjected to a centrifugal force 
and by the action of said force be continuously with 
drawn from said chamber and ejected into said body of 
metal, wherein said centrifugal force is produced by the 
lower end portion of the rotating outer conduit which 
is submerged in said body of molten metal and sepa 
rates the metal within said end portion into a plurality 
of substantially radially extending bodies and then passes 
the metal to a plurality of streams into said main 
body of molten metal. 
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