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57) ABSTRACT 
An installation for the treatment and movement of liq 
uid metals prior to casting, comprising, in succession, 
at least one metal smelter, involving an electromag 
netic pump which forces back metal being smelted 
toward the solid metal inserted into the furnace; at 
least one ladle for keeping the metal in the liquid 
state, at least one degassing furnace, which supplies at 
least one work station and which involves an electro 
magnetic metal stirring pump. Electromagnetic or sim 
ilar pumps are used for moving the liquid from the 
smelter to the ladle, degassing furnace and work sta 
tion. This installation is particularly useful for treating 
and moving aluminum, zinc and magnesium. 

10 Claims, 2 Drawing Figures 
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INSTALLATION FOR THE TREATMENT AND 

MOVEMENT OF LIQUEED METALS 

This is a continuation in part of U.S. application Ser. 
No. 136,078 filed Apr. 21, 1971, and now abandoned. 

BACKGROUND OF THE INVENTION 
This invention relates to an installation for the treat 

ment and movement of liquid metals for casting pur 
poses or the like. 

In the field of metallurgy, e.g., metals such as alumi 
num, zinc, or the like, a certain number of problems 
and technical restrictions come up in the various pha 
ses through which the solid metal is brought to its utili 
zation in the liquid state, for example, for casting pur 
poses. Urgent considerations of cost and output, in par 
ticular, create the need for over coming these hazards 
as best possible. 

In particular, attempts are made to reduce to a mini 
mum the ignition losses resulting from the smelting of 
the raw material coming in the form of ingots or waste, 
such as chips, shavings, droppings, or others. 
Also, such materials must be smelted within a mini 

mum period of time unless one wishes to limit the 
hourly casting rate and thus increase the period of de 
preciation of the equipment and particularly of the 
smelting furnace. 
Furthermore, the movement of the liquid metal from 

the smelter to a furnace or a holding ladle must likewise 
be accomplished as quickly as possible, in other words, 
at a rather high flow rate. 
On the other hand, it is also necessary to degas and 

rapidly purify the metal in an installation in a vacuum 
or through treatment with a gas such as nitrogen or 
chlorine, in order to produce a good metal which will 
not have any impurities and which will then be moved 
on finally to work stations consisting particularly of 
continuous or semicontinuous casting installations or 
even casting ladles or foundry molds. 

Installations used so far entail a certain number of in 
conveniences. 

In particular, the liquid metal is moved from the 
smelter to the holding ladle by gravity and this kind of 
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operation requires either that the smelters be tipped or 45 
that the various work stations involved be located on 
different levels. Such an operation necessarily makes 
for a limited flow rate and this leads to appreciable loss 
of time and involves heavy investments. 
Since the smelted metal supply for the work stations 

is accomplished by gravity in the manner indicated 
above, the metal flow rate is thus regulated either man 
ually or by using compressed air. It follows from this 
that such installations require a large work force which 
leads to a major increase in the cost of cast ingots. 

SUMMARY OF THE INVENTION 

50 

55 

This invention makes it possible to remedy these in 
conveniences and its object is an automatic installation 
for the treatment and movement of liquid metals prior 
to their casting, which will make it possible to solve the 
above mentioned technical problems and restrictions, 
while offering great flexibility in operation and high re 
liability. 
The liquid metal treatment and movement installa 

tion of the present invention involves several stations 
arranged in succession, one after the other, and in 
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cludes, in succession, at least one metal smelting fur 
nace, at least one ladle which holds this metal in the liq 
uid state, at least one vacuum degassing furnace, the 
installation feeding at least one work station and in 
volving means for moving and treating the liquid metal, 
such means consisting of electromagnetic pumps, char 
acterized, on the one hand, by the fact that the smelter, 
the degassing furnace, and the holding ladle are ar 
ranged on the same horizontal plane, and, on the other 
hand, by the fact that the treatment means are incorpo 
rated in the movement means. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Other features and advantages of the invention will 

emerge from the following description given here 
purely by way of illustration and without any limita 
tions, referring to the attached drawing where: 
FIG. 1 is a schematic view of a liquid metal treatment 

and movement installation according to the invention, 
and 

FIG. 2 is a schematic view of a variation of the instal 
lation according to the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

According to FIG. 1, a liquid metal treatment and 
movement installation includes, in succession, a 
smelter 1, a furnace or ladle 2 for keeping the liquid 
metal in the smelted state, and a vacuum degassing fur 
nace 3. 
Smelter 1 is of the fixed, non-tipping type and contin 

uously receives metal in the solid state, for example, in 
the form of chips 4 through a spout 5 which empties 
into an inclined portion 6 of the smelter. Furthermore, 
an electromagnetic pump 7, immersed in the smelted 
metal 8, continuously forces liquid metal back into 
contact with the chips 4, thus guaranteeing their con 
tinuous smelting, while the liquid metal resulting from 
this flows along the inclined plane 6. 
This kind of fusion or smelting makes it possible to 

reduce the ignition loss while guaranteeing, on the one 
hand, the rapid burying of the solid metal and, on the 
other hand, the energetic stirring of the metal bath in 
fusion by means of pump 7. This further leads to the ac 
celerated smelting of the metal, as well as to a reduc 
tion in the time during which the metal is exposed to 
the oxiding action of the atmosphere. One can advanta 
geously permanently leave in smelter 1 a certain quan 
tity of liquid metal which constitutes a heat-steadying 
factor and thus promotes smelting. 
FIG.2 shows a device in which the smelter acts at the 

same time as a treatment furnace. 
An external electromagnetic pump 7" pumps the liq 

uid metal and pours liquid metal over the chips 4. This 
pump is arranged outside the liquid metal each time the 
latter melts only at a very high temperature. 
An electromagnetic treatment pump 12" receiving a 

gaseous current 15' injects the liquid metal into a bot 
tomless casting 16'. 
As in the case of the pump 7" because of the high 

melting point of the liquid metal, it can be necessary to 
install the pump 12 outside. w 
The liquid metal 8 from smelter 1 is moved continu 

ously toward furnace of holding ladle 2 by means of an 
electromagnetic pump 9 which makes it possible ad 
vantageously to insure a constant as well as a high flow 
rate, which cannot be accomplished by using the con 
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ventional devices. The furnace 2, like smelter 1, is fixed 
and does not tip and both of them are arranged on the 
same horizontal plane. Of course, the flow rate of pump 
9 is determined by the desired level of the liquid metal 
in holding ladle 2. Furthermore, it is advantageous, on 
the one hand, to provide, in smelter 1, a heat-steadying 
agent, a means relatively important in promoting the 
rapid smelting of metal chips and, on the other hand, 
to make the holding furnace 2 work at a constant vol 
ume, so that the liquid metal will permanently remain 
at an essentially constant temperature. 
The liquid metal moved along by pump 10 is then de 

gassed in furnace 3 which is linked to a vacuum pump 
11. The furnace 3 involves an immersed electromag 
netic pump 12 which insures the beneficial stirring of 
the liquid metal bath 8, which leads to an increase in 
the degassing speed. Finally, an electromagnetic pump 
13 moves the liquid metal toward the work station and 
especially the casting stations, the pump 13 advanta 
geously making it possible to obtain a predetermined 
quantity of liquid metal at a variable and easily pro 
grammed flow rate established by device 21. 

It must be noted that, in certain cases, vacuum pump 
11 can be eliminated; in such a case, the degassing of 
the liquid metal is replaced by treatment with a gas 
such as nitrogen or chlorine or by a neutral gas injected 
by duct 15 into the liquid metal inside pump 12 or into 
pump 9 through pipe 20. 

In this latter case, the gas and the liquid metal are 
reinjected by the pump below the level of the liquid 
metal into a bottomless casing 16. The treatment gas 
moves along the slag 17 and the gases that are occluded 
in the upper portion of the casing, and the purified liq 
uid metal is then gathered in its lower portion without 
any contact with the atmosphere of the furnace. 

It should also be noted that, in certain cases, it will 
be advantageous to combine holding ladle 2 and degas 
sing furnace 3 into a single furnace. 

It should likewise be noted that it may be advanta 
geous in certain cases to combine smelting furnace 1, 
holding ladle 2, and degassing furnace 3, into a single 
furnace. 
In the case of FIG. 2, the metal can undergo a double 

treatment, simultaneously by the pump 12' and the 
pump 7". 

In a device according to FIG. 2, it can be a great ad 
vantage not to provide the holding ladle, the furnace 
alone insuring simultaneously the functions fulfilled by 
the volumes 1, 2 and 3 of FIG. 1. 

It is also noted that, in such an installation, the metal 
is permanently protected from the air, which limits its 
oxidation, on the one hand, and the possible absorption 
of gas, on the other hand. 
This advantage is guaranteed especially as a result of 

the use of pumps of the electromagnetic type which 
make it possible to move the liquids in entirely sealed 
circuits and which therefore are very tightly sealed. 
The installation involved in this invention may be 

used in all cases where the treatment and movement of 
liquid metal must be accomplished in an automatic 
fashion and at a predetermined flow rate. 

In particular, it is advantageously employed espe 
cially with metals such as aluminum, zinc and magne 

10 

15 

20 

4 
St. 

Although the device just described seems to be the 
most advantageous for the employment of the inven 
tion in a particular industrial situation, it will be under 
stood that various modifications may be made in it 
without going beyond its framework, that some of its 
elements can be replaced with others that can perform 
the same technical function, for example, evacuation 
pump 13 can, at the same time, have the same gas treat 
ment function as pump 12 or, when furnaces 1, 2 and 
3 are replaced with a single furnace, the gas treatment 
function can be accomplished by a single pump such as 
pump 9. 
What is calimed is: 
1. In a liquid metal treatment and movement installa 

tion involving several stations arranged in succession, 
including at least one metal smelter, one holding ladle 
for maintaining the metal in the liquid state, and one 
vacuum degassing furnace, the installation feeding at 
least one work station, the improvement wherein: said 
smelter, said ladle and said degassing furnace are lo 
cated on the same horizontal plane such that the mol 
ten metal contents within said stations are at the same 
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height, electromagnetic pumps couple respective sta 
tions for moving liquid metal therebetween and 
wherein at least one of said electromagnetic pumps 
fluid coupling respective stations further comprises 
means for treating the liquid metal being pumped 
thereby. 

2. Installation according to claim 1, wherein the 
smelter comprises an electromagnetic pump which 
continuously sprays the smelted metal upon the solid 
metal being inserted into the smelter. 

3. Installation according to claim 2, wherein said 
electromagnetic pump is immersed in said smelted 
metal. 
4. Installation according to claim 2, wherein said 

electromagnetic pump is arranged outside of said 
smelter. 

40 5. Installation according to claim 1, wherein the flow 
rate of the electromagnetic pump that moves the liquid 
metal from the smelter to the holding ladle is deter 
mined by the desired level of the metal in said ladle. 

45 

50 

55 

60 

65 

6. Installation according to claim 1, wherein said de 
gassing furnace involves an immersed electromagnetic 
pump which stirs the liquid metal. 

7. Installation according to claim 1, wherein said de 
gassing furnace involves an external electromagnetic 
pump which stirs the liquid metal. 
8. Installation according to claim 6, wherein said im 

mersed electromagnetic pump simultaneously per 
forms a stirring function and treats the liquid metal to 
gasses such as chlorine or nitrogen or a neutral gas. 
9. Installation according to claim 5, wherein the elec 

tromagnetic pump, which moves the liquid metal from 
the smelter to the holding ladle at the same time treats 
the liquid metal to gasses such as chlorine or nitrogen 
or a neutral gas. 

10. Installation according to claim 1 further compris 
ing program means for controlling flow through the 
electromagnetic pump, which moves the liquid metal 
from the degassing furnace to the working station. 
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