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1. Claim. (CL 22-57.2) 

My present invention relates to an installation 
for the continuous casting of ingots comprising a 
stationary casting pocket and one or several hori 
zontal ingot casting moulds, each containing an 
ingot core and each provided with a cooling ar 
rangement. 
Various methods and arrangements have al 

ready been proposed for realising this operation 
but none has been capable of industrial applica 
tion with a view to effecting ingot manufacture 
from all metals, including steel. 
The present invention may be conveniently 

adapted for the manufacture of ingots from all 
ferrous or non ferrous metals although a particu 
lar application of the casting of ingots from steel 
is hereinafter described. 

it was found that difficulties encountered up to 
the present are attributable to a large extent to 
the fact that it is indispensable for a given cast 
ing that the vessel destined to receive the metal 
in molten state must be carefully freed from the 
congealed metal which results from the preceding 
casting and which adheres to the lateral walls 
and base of the vessel, as well as to the refractory 
conduit for the outflow of the metal, and that this 
removal of the congealed metal should take place 
without the necessity of dismantling the refrac 
tory lining of the vessel as this should serve for a 
maximum number of operations. 
One of the objects of the present invention is 

to suppress this defect of known apparatus and 
at the same time, to enable ingot castings to be 
effected in an entirely automatic manner. 
A further object of the present invention is to 

ensure that the molten metal is not subjected to 
air exposure during the process and to make pos 
sible the simultaneous casting of several ingots 
from a single casting pot and so reduce the cast 
ing speed. The increased efficiency of the cooling 
fluid thus obtained will enable the metal to solidi 
fy to a sufficient degree to avoid ruptures and 
wrinkles occurring in the skin of the ingot during 
the course of discharge from the casting machine. 
Among the advantages thus obtained by such 

an installation should be noted the material im 
provement in the quality of the metal at the same 
time as a considerable lowering in the price of the 
manufactured products, this improvement of the 
quality being notably concerned with the homo 
geneous condition of the metal, the fineness, regu 
larity, and purity of the grain, the absence of cav 
itles, wrinkles and other defects present in ingots 
cast by the known methods. 
According to the invention, this installation is 

characterised principally in that each horizontal 

2 
ingot mould is caused to communicate with an 
opening in the bottom of the pocket through a 
refractory horizontal conduit, which has the same 
section as the ingot mould, is housed in a box open 

O 

6 

towards the top and secured in an easily detach 
able manner to the bottom of the pocket, in such 
a way that this housing can be readily separated 
from the bottom referred to, even in the case in 
which after the casting operation, the refractory 
conduit and the brick lining the casting opening 
in the bottom of the pocket, should be filled with 
metal which may have become solidified and 
might be connected to that which may eventually 
be found congealed in the pocket. 
In the practical application of the invention, 

the removable box referred to contains a brick 
which is arranged co-axially with a brick lining 
the opening in the bottom of the box and which 
is provided with a bore terminating in the hori 

20 Zontal refractory conduit and destined to receive 
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upon the displacement towards the exterior of 
the ingot mould core, a refractory pin fitted in the 
cavity of the brick in the opening of the base of the pocket. 
Moreover, the liquid metal contained in the 

casting pocket Inay, with advantage, be subjected 
to the action of pressure exercised conveniently 
with the aid of a piston or like organ. The inte 
rior of the pocket containing the metal is lined 
with refractory materia and the piston at the 
same time as it exerts a pressure upon the liquid 
metal, is caused to compress a plastic material of 
a refractory kind disposed in a space comprised 
between a prolongation of the piston and the in 
ternal surface of the portion not lined of the 
pocket in such a way that this plastic material 
forms a joint between the piston and the internal 
refractorylining in the lower portion of the pock 
et containing the metal. 
On the annexed drawings: - 
Fig. is a vertical cross section and Figure 2 

is a plan view showing a plant, according to the 
invention, in which a pressure is not exerted on 
the metal contained in the pocket. 

Figs. 3, 4 and 5 represent respectively a vertical 
Section, a profile view and a plan view of the re 
moyable box-like runner. They illustrate by way 
of example, how it may be constructed in order 
to enable its rapid detachment from the base of the pocket. 
The installation illustrated in Figure 1 com 

prises fundamentally a metallic casting pot 
which has the shape of the frustum of a cone, 
which is provided with a refractory lining 2 and 
which is held in a support 3. 
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The bottom of the pocket f in the example 
shown is provided with six openings O, (Fig. 2) 
permitting the flow of metal towards six ingot 
moulds 4 arranged horizontally. Those ingot 
moulds are, with advantage, made of a metal of 
high thermic conductivity, for example, of an 
alloy of Al-Si or Al-Cu of the Elpax or Duralu 
min class. In order to increase the resistance to 
bursting, they could, with advantage, be strength 
ened or bound, for example; by means of steel 
wire (not shown) wound round them under Con 
venient tension. Each ingot mould 4 is sur 
rounded by a sleeve 5 with which are connected 
two pipes 6 and 7, one of which supplies to the 
sleeve 5 a cooling fluid which is evacuated by the 
other after heating. 
Each opening O in the bottom of the pocket 

is provided with a refractory brick 9 pierced longi 
tudinally with a cylindrical bore, through which 
the steel can flow out. - 

Moreover, secured to the bottom of the pocket 
for example, by bolts or clamps, are removable 

box-like runners to the number of which corre 
sponds to that of the openings O and in each of 
which is fitted at a right angle to the direction of 
the brick 9 a hollow cylindrical brick the bore 
in which has the same section as that of the ingot 
to be cast. The runner contains a further 
hollow brick 2 having the same bore as that in 
the brick 9 and terminating at its upper extremity 
in the cavity of the horizontal brick f. The axes 
of the bricks 9 and 2 coincide as shown in the 
drawing. 

Directly connected to the metal runner is 
the ingot mould having the same internal cavity : 
as the hollow brick . 

Means are provided, moreover, as shown in Figs. 
3, 4 and 5 enabling the runner f to be separated 
from the pocket even in the case in which the 
bricks 3 and should be filled with solidified 
steel which may be integral with residue in the 
casting pot, that is to say, metal which may have 
become solidified in contact with the refractory 
lining of the pocket forming a crust thereon. 
Thanks to this removability, the runner may 

be readily separated from the base of the pocket 
even in the case in which after the operation, the 
brick and the brick 9 should be filed with 
steel that may have Solidified and have become 
bound at the base of the pocket but eventually 
formed in the pocket . 

In the event of a solidification of steel in the 
interior of the bricks 9 and the runner 
would be removed, the brick broken in order 
to reach the steel and thereupon the vertical body i 
of this solidified steel cut away by a blow-pipe or 
any other means. The metal solidified in the bot 
tom of the pocket can then be removed from 
the pocket together with the steel which has so 
idified in the brick 9 and bound to the said metal 
Solidifled in the bottom of the pocket; this re 
moval can take place easily in view of the decreas 
ing section from bottom to top of the casting pot. 
At the exit of the ingot mould are disposed two 

cylinders 3 and 4, the distance between which 
can be varied by any appropriate means and 
which may rotate in opposite directions. 

Use is made in a known manner of an ingot 
mould core 5 which before the introduction of 
the steel into the pocket will be fitted in posi 
tion to Occupy entirely the interior cavity of the 
ingot mould 4 and that of the brick ff. The free 
extremity of this core 5 is engaged between the 
two cylinders 3 and 4. 

2) 
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4. 
into the cavity of the brick if provision may be 
made of one or several organs such as hooks, des 
tined to remain plunged in the metal, whereby 
after Solidification the ingot can be carried along 
by the ingot core 15, with which it has become 
bound by the means referred to. 

Before filling the pocket f, the bore in the brick 
9 is fitted with a cylindrical pin 16 of the same 
composition as the brick and resting by its base 
on the ingot core 5. This pin f6 is intended to 
form a plug and to prevent the metal contained 
in the pocket f from passing into the casting con 
duit before it is necessary. Otherwise, the metal 
which would fill this conduit and remain there 
during the filling, of the pocket, would become 
solidified. 

After the pocket has been charged, the ingot 
core 5 is displaced in the direction of the arrow 
Flengthwise to enable the pin 6 to drop into the 
cavity in the brick 12 filling it completely. 
In this way, the casting opening in the pocket 

is automatically freed from its plug and the cast 
ing of the ingot proper may then commence, the 
steel arriving at this moment in the cavity of the 
brick . 
The gate of the entry for the cooling fluid into 

the sleeve 5 is then opened and the cylinders 3 
and 4 put into operative use. 

Obviously, according to the progress of the 
casting, cutting of the continuous ingot and pro 
vision for auxiliary cooling may be made by any 
desired means after the exit of the ingot from 
the mould. 

in the eventuality of a solidification of steel in 
the bore of bricks 9 and if, the runner 0 can also 
be removed easily, the brick it is broken and the 
steel having eventually been solidified cut away 
as hereinabove explained. A difference consists 
however in that the casting pot and its refrac 
tory lining 2 can then be separated from the base 
3 and lining 2. This enables the removal from 
the base of the steel solidified therein as well as 
that contained in the brick 9. 
As will be readily conceived, the fiow of the steel 

5 outside the pocket fright up to the ingot mould 
is effected under the protection from air and the 
generation of gas produced during the casting in 
the usual processes of ingot manufacture will be 
rendered impossible. 
The gases developed during the flow of the 

metal in the ingot moulds are extremely noxious 
and in this respect, the installation, the object of 
the invention, offers, therefore, a great advantage 
compared with others hitherto used. 

Moreover, the whole installation is completely 
above ground which again constitutes an impor 
tant advantage and thanks to the possibility of 
realising without inconvenience or difficulty the 
run of the metal into several horizontally disposed 
ingot moulds it is possible to cause several ingots 
to be cast concurrently from the same casting 
pocket. The speed of the flow may, due to this 
fact, be reduced to useful proportions and the ac 
tion of the cooling medium be thus made more 
efficient. - 

There is no reason why the pocket should not 
be provided with the largest number possible of 
outflow openings. To each pair of cylinders 
could be subordinated two ingot moulds in paral 
lelism. But One could also provide as many ingot 
moulds as would be compatible with the interior. 
diameter of the pocket So that two pairs of cylin 
ders might serve for the casting of the largest 
possible number of ingots and that one couple of 

At that end of the ingot core which extends 75 cylinders disposed at one side of the pocket could 
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take of a series of parallel ingots in one direction 
and another pair of rollers disposed laterally to 
the casting pot and diametrically opposed to the 
first pair would take of another series of ingots as 
for example in Figure 2. 

During the execution of the ingoting opera 
tions, it may be of advantage to provide for a 
pressure action to be exerted on the molten metal 
contained in the pocke, e. 

In accordance with the exchange of tempera 
ture between the steel arriving in the ingot mould 
4 and the cooling fluid in the housing 5, a crust 
of steel is formed, so to say, instantly by the con 
tact with the cooled walls of the ingot mould. 
The nature, the temperature, the pressure of 

this fluid will all be judiciously determined as also 
the thickness and the length of the ingot mould, 
as well as the section of its housing. 
The described installation will be found to Sat 

isfy all the conditions indispensable to casting on 
an industrial scale. 
According to the study made by the applicant, 

these essential conditions are the following: 
i. The ingot mould should be horizontal (in 

order to avoid casting pits of prohibitive depths). 
2. The horizontal ingot mould should be con 

nected to the pocket itself without disruption of 
continuity (in order that the weight of metal 
of the pocket may co-operate with the run and 
compensate for the tractional effort exercised by 
the delivery cylinders). 

3. After each casting operation, the crust of 
the metal solidified by contact with the lining of 
the pocket, should be capable of being removed. 
The above explanations show that this condi 

tion is more particularly envisaged in the actual 
invention and that the means which are funda 
mental thereto enable the result depending on this 
condition, to be attained. 

4. The outflow conduit should be provided in 
the base of the pocket, and not in its lateral wall. 
As a matter of fact, an opening in the lateral 

wall would prevent extraction of metal congealed 
upon contact with the refractory lining of the 
pocket and of the Outflow conduit. 

Moreover, an opening provided in the lateral 
wall would not enable the pocket to be completely 
emptied, which however, is indispensable. 
Even in the case in which the opening were as 

near as possible to the base of the pocket, it would 
happen that at the end of the flow, the metal 
could not run out under pressure and the reduced 
speed of its outflow would provoke its solidification 
to a much greater thickness, not only in the base 
of the pocket but also in the conduit connecting 
it to the ingot mould, and this metal could not be 
extracted from the pocket. 

It should be added that should the metal attain 
a level below the level of the ingot mould, the 
ingot could not be formed in a normal manner. 

5. The pocket should contain the total of metal 
for the ingot to be cast before the Outflow of the 
metal may commence. 
This necessity results from the fact that quite 

frequently (and One may Say always in the case 
of steel), final additions are made not in the fur 
nace but in the pocket. The outflow of the metal 
from the pocket into the mould cannot, therefore, 
commence until these final additions to the 
totality of the cast have been made. 

Moreover, it is indispensable to Wait a few no 
ments before casting when the pocket is full in 
order to enable impurities contained in the metal 
to rise to the surface of the bath. 

0. 

15 

6 
6. The metal should not penetrate into the out 

flow conduit during the filling of the pocket. 
If this should happen, this metal in the Outflow 

conduit would become solidified therein. The 
opening should, therefore, be obstructed from the 
inside of the pocket during the time necessary for 
filling it with the metal. ' 

7. The speed of the casting should likewise be 
reduced if possible, in order to permit the cooling 
fluid to exercise its cooling action with the max 
imum efficiency. 

8. The pocket must be emptied of its contents 
while the condition of the metal remains amer 
able to its running. 

his condition is one which appears to be ob 
- vious without explaining its necessity. 
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it is easy to appreciate that this installation, 
the object of this invention, will permit of the full 
filliament of the whole of the above conditions. 
With the conditions referred to above under (8) 
in mind, the applicant has provided for the multi 
plication of the ingot moulds with the object of 
enabling the whole of the contents of the pocket; 
to be emptied during the time desirable for this 
operation while making it possible: 

(a) to slow down the linear speed of the flow 
in a manner to obtain a sufficient drop of the 
temperature of the metal during its passage into 
the ingot mould: 

(b) to avoid the employment of ingot moulds 
of abnormal lengths which would render the ar 
rangement incapable of industrial application. 
The invention is of considerable interest both 

from the point of view of the material improve 
ment of the quality of the metal and that of the 
lowering of the cost of the products thus pro 
duced. 

Tests have proved the perfect honogeneity of 
the ingot metal, of its fineness, its regularity and 
purity of grain, the rational absence of cavities, 
Wrinkles and other flaws traceable in ingots cast 
by the habitual methods. 
This notable improvement of the quality of the 

metal is attained on the one hand due to the 
rapidity with which its solidification takes place 
which results in the avoidance of Segregations 
provoking a heterogeneous character of the metal, 
and on the other hand, thanks to the fact that 
cavities or other flaws caused by contraction of 
metal in the course of its solidification, are non 
existent due to the uninterrupted run of the 
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molten metal through the Zone of its solidification. 
The absence of such flaws which occur in ingots 

cast by known methods and result in losses of 
up to or even exceeding 25% represents an ecos 
nomic advantage of considerable importance. 
Moreover, the invention results in an important 
simplification of the manufacture which enables 
ingot production to be effected practically in an 
automatic canner. 
What claim is: 
A casting apparatus comprising a refractory 

vessel having a base, said base being provided 
with an outlet bore therethrough having a vertical 
axis, a removable plug in Said outlet bore, a hori 
zontally disposed runner communicating with 
said outlet bore, said runner having a chamber 
protruding downwardly therebelow in alignment 
with said outlet bore, said chamber being of a 
size to accommodate said plug at the initiation dif 
flow of molten metal from the vessel to the run 
ner, including an ingot core in said runner dis 

5 posed for horizontal withdrawal therefront and 
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supporting said plug in said outlet bore prior to 
initiation of flow. 
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