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1 Claim. 

The invention relates to metal casting, and per 
tains particularly to devices by means of Which 
the molten metal (high and low melting point 
metals and metal alloys) is conveyed during the 
casting (and especially in continuous casting) to 
the casting moulds as uniformly as possible as re 
gards quantity and Speed. 
In the various continuous casting processes one 

of the principal conditions for producing a satis 
factory casting is that a constantly uniform rate 
of discharge must be maintained. 
The present invention proposes basically three 

different fundamental Solutions of the problem of 
the uniform feeding of the metal, as being the 
most suitable for the various working conditions 
(casting of large quantities in steel and copper 
foundries etc. or casting in Small or medium 
foundries etc.). 
In all the knoWn continuous casting processes 

which have hitherto been applied in practice, a 
uniform rate of discharge of the metal entails 
certain limitations as regards the casting speed 
(which is in most cases slower than in the normal 
processes hitherto applied) and also OWing to the 
necessity of having available the requisite durable 
materials for the pipelines, conduits and channels 
for conveying continuously the liquid metal. OW 
ing to these limitations it has not been possible 
hitherto to utilise the continuous process for the 
Casting of large quantities, such as occur in steel 
works, copper and other foundries. One of the 
plants proposed in the present invention makes 
use of a distributing container into which the 
liquid metal is conveyed from one or more melting 
or holding furnaces by means of one or more 
ladles. The distributing container consists pref 
erably of a main chamber and several side cham 
bers which branch from the main chamber and 
can be shut off from the main chamber... From 
each of these side chambers a nozzle leads to a 
corresponding mold. The nozzles are adapted to 
be replaced by others of the same or of a dif 
ferent cross-sectional area of discharge. The 
number of molds working can be regulated by 
shutting off or opening the requisite number of 
side chambers, the total cross-sectional area of 
the nozzles Working being such as to be able to 
deal. With the maximum discharge from the ladle 
or from the furnace into the distributing con 
tainer. Fluctuations in the discharge from the 
ladle or from the furnace, due to diminution of the 
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amount or the height of the metal, are met with 
by regulating, i. e. increasing accordingly a pneu 
matic pressure in the ladle or in the furnace in 
order to attain a constantly uniform discharge 

(C. 22-79) 

from the ladle into the container. The plant is 
capable of being adapted in every way to the 
Working conditions and requirements prevailing at any time. 
A Second plant for maintaining a uniform rate 

of discharge of the molten-metal into the molds is 
operated according to the following conditions. 
In certain continuous processes a uniform rate of 
discharge is obtained, for example, by conveying 
the metal to the mold through a rising-pipe in 
which exists a correctly proportioned pressure, or 
again by conveying the metal via a container from 
which it is discharged at a uniform rate under 
pressure due to the height of fall. 
In the case of high-melting point metals and 

metal alloys, such as steel, copper, tungsten, and 
the like, or in the case of metals affecting the pipe 
lines, conduits and channels to a high extent, dif 
ficulties arise owing to the fact that the refrac 
tory substance of which the nozzles are made are 
unable to withstand the high temperatures with 
out undergoing an alteration of their physical 
characteristics So that the cross-sectional areas 
of the nozzles change and thus influence the uni 
formity of the rate of discharge of the metal. It 
is true that this drawback can be eliminated both 
as regards enlargement and narrowing of the 
nozzles, by altering the pressure during the cast 
ing process by means of a pressure line, but as 
this requires a pressure plant which is per severy 
complicated and is still further complicated owing 
to the fact that the pressure must be accurately 
proportioned to the constantly varying cross-sec 
tional nozzle areas. In casting processes in which 
the molten metal is conveyed via a container, from 
Which the molten metal is discharged by gravity, 
there is however no possibility of effecting such 
regulation. - 

Now, as no substances are known to date which 
will withstand these high temperatures or the at 
tacks of certain metals without physical changes, 
another method must be found for obtaining a 
uniform rate of discharge of these high melting 
point metals in continuous casting processes. 
According to the invention this new method 

consists in that, in the case of the above men 
tioned plant, the metal is Conveyed via a container 
which is provided with several nozzles, which can 
be connected and disconnected separately and 
also be replaced. In this case however only one 
nozzle is Worked at a time. After Some time, 
when the sectional area of this nozzle has altered 
to such an extent as to interfere with the uni 
formity of the rate of discharge, this nozzle is dis 
connected and another nozzle put into action. 
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2 
The worn nozzle can then be renewed so that 
when the second nozzle in turn is worn out, the 
first nozzle can be put into action again in place 
of the second nozzle. 
This means of maintaining a uniform rate of 

discharge is applicable to all cases, irrespective 
of whether the molten mass is discharged under 
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its own, or under auxiliary pressure, since also in 
the latter case no special regulating devices need 
be provided for the auxiliary pressure. 
The third solution relating to a plant for main 

taining a uniform rate of discharge to the mold 
is intended for the following conditions. As men 
tioned above, the molten mass is conveyed to the 
nozzle from the furnace or from Some other con 
tainer, by means of a path which includes a fall 
the height of which can be regulated, or by means 
for producing pressure in some other way for the 
purpose of maintaining a uniform rate of dis 
charge in continuous casting processes. Now, the 
aim of the invention is in the first place to elimi 
nate the drawback which arises in such a plant 
Owing to the fact that the molten mass is con 
Weyed under pressure, and in the Second place to 
offer the possibility of constantly maintaining a 
uniform rate of discharge in Such plants where 
for Some reason or other the pressure is not 
Specially regulated. 
The main characteristic of the third plant 

therefore consists in that an intermediate con 
tainer is provided between the container which 
holds the molten mass, that is the melting fur 
nace or a separate heating furnace, and the noz 
zle from which the molten mass is discharged at 
a uniform rate into the mold, the head of the 
molten mass being kept at a constant level in 
this intermediate container. For this purpose 
the discharge from the main container into the 
intermediate container is kept somewhat larger 
than the discharge from the latter through the 
nozzle and the excess metal thus accruing is re 
moved from the intermediate container via an 
Overflow drain. 
The fundamental idea of the invention resides 

therefore in the recognition of the fact that 
where the quantity poured in equals the quan 
tity discharged it is impossible to maintain a 
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uniform rate of discharge throughout or a uni 
form rate of discharge can at least be main 
tained only with difficulty. Secondly, the inven 
tion takes into consideration the fact that so long 
as the discharge continues the level of the metal 
in the main container must continue to fall, 
thereby also decreasing the pressure and thus al 
tering the rate of discharge within certain limits, 
So that even if the discharge from the main con 
tainer Were equal to the discharge through the 
nozzles, the changing level of the liquid in the 
main container would still bring about a chang 
ing rate of feed to the nozzles. For this reason 
provision is made for the feed to the nozzle and 
to the intermediate container from which the 
nozzle branches off, to be always greater than 
the discharge from the nozzle and for the excess 
metal to be drained away. 

In this way it is possible to obtain automati 
cally with simple means a correct regulating of 
the discharge of metal from the nozzle into the 
mould. 
The excess which is discharged through the 

Overflow drain is preferably collected in a sepa 
rate accumulator so that it can be used again 
later. The accompanying drawings illustrate by way 

2,218,171 
of example three different plants constructed ac 
cording to the invention. 

Figures 1 and 2 illustrate the first plant, which 
is provided, for example, for casting purposes in a 
steel foundry, these figures being respectively a 
side view, partly in section, and a plan view. 

Figure 3 shows a section. On the line III-III 
of Figure 2. 

Figures 4 to 8 illustrate the second plant, the 
essential characteristics of which are mentioned 
above. 

Figure 4 is a plan view of a long container. 
Figure 5 is a front view, partly in section, of a 

casting plant having a container according to 
Figure 4. 
Figure 6 is a sectional view of Figure 4. 
Figure 7 is a plan view of a circular and ra 

dially arranged container, and 
Figure 8 is a sectional view of Figure 7. 
Figures 9 and 10 illustrate in longitudinal Sec 

tion two embodiments of the third plant. 
In the first casting plant shown in Figures 1 

to 3, f is a rectangular container made of re 
fractory bricks and having two bosses, 2 and 3, 
upon which the casting ladles containing the 
liquid metal can be placed. 

4 are the narrow side chambers which branch 
off from the main container , and lead to the 
nozzles 5. 

6 are slides made of refractory bricks, by means 
of which it is possible to admit or shut of the 
flow of metal from the main container f to the 
side chambers 4, each slide being separately con 
trolled by means of the handles l. 

Each nozzle 5 has an outlet into one of the 
known devices used in continuous casting proc 
esses or into a mold, which are not here shown 
in detail as they do not form part of the inven 
tion. The ladles A which contain from 5 to 20 
tons of molten metal according to the size of the 
melting furnace (one complete charge) have the 
usual plug stoppers B and can be hermetically 
Sealed by means of a cover C. 
The sectional areas of the nozzles 5 depend 

upon the sectional area of the casting to be cast 
and it may therefore be advantageous to adapt 
the nozzles to be detachable or in some other 
Way replaceable. The total Sectional area of the 
nozzles 5 must however always equal the maxi 
mum discharge from the ladle, in other words, 
the total sectional area of the nozzles in use at 
any time must be so proportioned as to allow 
them to deal with the maximum discharge from 
the ladle, that is to say the quantity which dis 
charges when the ladle is quite full. 
of discharge from the ladle diminishes as the 
quantity and thus also the height of the head of 
metal decreases, the requisite amount of pneu 
matic pressure is applied through pipe D during 
the discharge to the contents of the ladle and to 
the contents of the container f which can be cow 
ered by means of the lid 9, for maintaining a 
constant rate of discharge, until the ladle is 
empty and the ladle 3, being a full ladle, can re 
establish the desired rate of discharge. 

... The regulation of the rate of discharge by 
- means of pressure need not be resorted to, of 
course, until the usual regulation by means of 
the ladle plug is no longer sufficient to ensure 
a uniform flow. This happens mainly when the 
outlet opening has been much enlarged by the 
liquid jet, or as often occurs owing to the vary 
ing nature of the refractory material the fun 
nel Walls have "expanded' that is to say the 

As the rate 
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hole has narrowed. In order to guard against is 
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surprises in this respect and to be sure that by 
applying pressure a regulation of the rate of dis 
charge will result, endeavours should be made al 
ways to use such refractory material for the 
ladle as tends to expand rather than to wear 
away. If material is used which wears away 
the plug opening must be so chosen initially on 
the basis of practical experience, that the widen 
ing of the discharge opening progresses approxi 
mately at the same rate as the speed of the dis 
charge tends to decrease owing to the decreasing 
level of the molten mass, so that also at this 
point an equilibrium can be established. 
As the sectional areas of the castings vary from 

time to time according to the manufacturing pro 
gramme the container is provided with the req 
uisite number of side chambers 4 for obtaining 
a total cross-sectional area of the nozzles, which 
in the case of minimum cross-sectional area of 
the castings, will be able to deal with the maxi 
mum discharge from the ladle. When later on 
castings of larger sectional area are to be cast, a 
corresponding number of side chambers 4 and 
nozzles 5 are put out of action, by shutting off 
the respective side chambers by means of the 
slides 6. 
The container and the side chambers 4 are 

so designed, that before putting the plant into 
service or, if necessary, also during Casting Oper 
ations, they can be heated, and after starting up 
they can be covered, so that the molten metal, if 
necessary can be protected against coming into 
contact with oxygen. If necessary, for example 
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in the case of copper, the container and the 
side chambers 4 can also be protected by means 
of a neutral gas which is admitted therein 
through suitable devices. 

In order to prevent technical errors from caus 
ing an overflow in the container or in the side 
chambers 4, the container is provided at 8 with 
an overflow drain, which drains off any excess 
metal into a collecting device. 
The plant described above, besides being highly 

adaptable at all times to the prevailing working 
conditions, possesses the further advantage that 
owing to the relatively large surface created by 
the container and the side chambers in rela 
tion to the depth of the melt, small errors in the 
regulating of the discharge have only a very 
slight effect upon the individual nozzles, so that 
also in this respect is meets the reqirements of 
heavy duty working in large steel works and 
foundries, while at the same time ensuring a 
relatively great measure of accuracy. 

In the second plant shown in Figures 4 to 5, 
the rectangular container O is provided with six 
side chambers it, which can be shut off from the 
main part iO of the container by means of the 
slides 2. In the bottoms of the chambers if the 
nozzles 3 are inserted in such a way that they 
can be cut off from the chambers by means of 
the valves 4. The valves 4 can be actuated 
from the outside by the rods 5 and 6. The 
slides 2 can be adjusted also from the Outside 
by means of the handles f. 
The container O is, as may be clearly Seen 

particularly in Figure 5, arranged upon a trolley 
8, having two supports 9, the lower part of 
which serves as a cylinder into which the upper 
part fits in the manner of a ram. The container 
fo can thus for example be raised or lowered as 
required by hydraulic means. 
The method of working is as follows: 
The container () is filled with molten metal, 

care being taken in known manner, for example 

3 
by covering the container or by admitting thereto 
a protective gas in the first place that the molten 
metal does not oxidise, and secondly that the 
molten metal is kept at the correct temperature 
by means of heating devices around the container 
and the nozzles. 
The container O is then raised until the lower 

edge of the nozzle is above the upper edge of the 
mold 20 indicated in Figure 5, and the container 
O is then displaced by means of the trolley f8 

until the nozzle No. 1 is above the mold 20. By 
lowering the container to the nozzle No. 1 is low 
ered into the mold. The slide 2 appertaining to 
the chamber No. 1 and the corresponding valve 
4 can now be opened by means of the rods 7, 
and 5, 6 so that the molten mass can flow from 
the container f0 into the mold 20. After Some 
time, when the nozzle No. 1 is no longer working 
properly, the valve f4 and the slide f2 of cham 
ber No. 1 are closed, the container 0 is raised 
by means of the extensible support until the OW 
er edge of the nozzle is again above the upper 
edge of the mold 20, and the trolley is moved 
along until the nozzle No. 2 arrives at the mold 
20. By lowering the container 0 the nozzle No. 
2 is then lowered into the mold 20 so that when 
the slide 2 and valve 4 appertaining thereto are 
opened the nozzle can be put into service by al 
lowing the molten mass to be discharged at a 
uniform rate into the mold 20. When this nozzle 
in turn Wears, the same procedure is repeated, 
nozzles Nos. 3, 4, 5 etc. being successively brought 
into section. The worn nozzles can now be re 
newed so that when the last nozzle is worn, noz 
zle No. 1 can again be put into service. 
The same working method applies to the cir 

cular or radially disposed embodiments illustrated 
in Figures 7 and 8. 
The container O is in this embodiment adapted 

to be raised and lowered upon a single support 9, 
and is in addition rotatable and provided along 
its periphery with the individual chambers if, 
which are numbered 1 to 8. Each of these cham 
bers can be disconnected by means of a slide 
2 and the nozzle which is adapted to be detach 
able from the bottom of the chamber can be dis 
connected by means of a valve 4. 
Each of the chambers to turn allows the 

molten mass to be discharged through the nozzle 
3 appertaining thereto into the mold 20, when 
the corresponding slide 2 and valve 4 are open, 
and when this nozzle is worn the next chamber 

and its nozzle are connected in the manner 
described above, whilst the worn nozzle is re 
newed. 
In the plant illustrated to Figures 9 and 10, 

the embodiment shown in Figure 9 provides for 
an intermediate container 22 adjacent to the fur 
nace 2, which is the melting furnace proper or 
a separate heating furnace, the nozzle 23 convey 
ing the metal from this container to the mold 
20. The Sectional area b of the outlet 24 in the 
bottom of the furnace 2 is so dimensioned that 
the discharge of molten mass from this outlet 
into the intermediate container is always greater 
than the discharge from the nozzle 23, the sec 
tional area, a of which is correspondingly pro 
portioned. The rate of discharge in addition to 
being determined by the sectional area a of the 
nozzle is also determined by the level h’’ in the 
intermediate container 22 and consequently there 
is arranged in the intermediate container an 
overflow drain 23 at a level corresponding to the 
level h', through which the excess metal can 
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4. 
result is that quite independently of the level of 
the liquid in the container 2 the level of the 
liquid in the container 22 and consequently also 
the rate of discharge from the nozzle 23 are kept 
Constant. 
As however the changing level of the liquid in 

the container 2 generates a varying pressure, so 
that the rate of discharge through the Opening 
24 will vary, the sectional area, b Of the discharge 
outlet 24 must be so proportioned that when the 
liquid in the container 2 has reached the level h, 
the discharge into the intermediate container 22 
will still remain greater than the discharge from 
the nozzle 23. This, of course, causes a rela 
tively large overflow at the beginning of casting 
when the level is higher. 

In order to eliminate this excessively large 
overflow the embodiment shown in Figure 10 is 
provided with a float 27 in the intermediate Con 
tainer by the aid of which the feed from the fur 
nace 2 to the intermediate container 22 can be 
regulated. 
In the embodiment according to Figure 10 the 

main container is as in the case of the embodi 
ment in Figure 9 also rigidly disposed, and the 
float 27 in this instance regulates a plug 29, which 
is provided in the overflow drain aperture 24 be 
tween the main container 2 and the intermedi 
ate container 22. 
As may be clearly seen in Figures 9 and 10, 

818,171 
this arrangement affords the possibility of ar 
ranging for the whole plant to Work in airtight 
conditions, so that the molten mass cannot be 
attacked by the atmospheric oxygen. In the same 
way it is possible to heat the whole plant, that 5 
is to say the main container 2, the intermediate 
container 22 and the nozzle 23, and, if desired, 
also the accumulating container 26, So as to 
maintain the molten mass at the requisite casting 
temperature at all points. 

Having now particularly described and ascer 
tained the nature of my said invention and in 
what manner the same is to be performed, E de 
clare that what I claim is: 
Apparatus for continuously feeding molten lis 

metal into a plurality of molds for the production 
of Continuous ingots, comprising a wide, open 
main channel, a plurality of short secondary 
channels directly connected to the said main 
channel, a nozzle connected with each of the said 20 
secondary channels, a plurality of molds into 
each of which one of the said nozzles extends, 
a ladle having an opening in its bottom adapted 
to discharge molten metal into said main chan 
nel, and means to applying pneumatic pressure 25 
to the molten metal in said ladle in Order to con 
trol the rate of discharge therefrom. 
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