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57 ABSTRACT 
In apparatus for the continuous horizontal casting of 
metals, which comprises a vessel communicating 
through a lateral orifice located in the vicinity of the 
bottom thereof with the inlet end of an ingot mold, 
from which the molded product is removed substan 
tially continuously, a reciprocatory gate is provided 
for closing the vessel orifice and cutting of passage of 
the molten metal from the orifice into the mold. 

2 Claims, 2 Drawing Figures 
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HORIZONTAL CONTINUOUS CASTING 
APPARATUS WITH REC PROCATORY GATE 

The present invention relates to apparatus for the 
continuous horizontal casting of metals, which term in 
cludes metal alloys, especially ferrous alloys such as 
steel. 
Apparatus for the continuous horizontal casting of 

metals generally comprises a vessel adapted to receive 
the metal in the molten state defining in the vicinity of 
its lower end a lateral orifice located adjacent and in 
communication with an open-ended ingot mold the 
form of which determines the cross-section of the case 
product. Generally, the cast product is extracted from 
the mold by mechanical means, passage of the molten 
metal from the vessel to the mold taking place most 
often through a refractory conduit integral with a wall 
of the vessel and penetrating into said mold at one of 
the ends of the latter. 
When carrying out continuous horizontal casting op 

erations, casting must be temporarily interrupted while 
the vessel contains molten metal, whenever the ingot 
mold must be replaced in order to change the cross 
section of the cast product, or for some other reason, 
for example repair of the ingot mold. Preliminary emp 
tying of the vessel must then be carried out and this 
leads to a drop in the total output of the apparatus. Fur 
thermore, fortuitous tap-holes may come into being 
downstream of the vessel, all of the molten metal con 
tained in the vessel then running out by gravity, the 
contingency possibly involving serious disturbances in 
the casting shop. 
The object of this invention is to provide improve 

ments in such apparatus, especially in regard to the 
constructive arrangements of the refractory conduit 
connecting the vessel to the ingot mold, with a view to 
improving the conditions in which the apparatus is used 
in steelworks. 
According to the invention, we provide in an appara 

tus for the continuous horizontal casting of metals, 
which comprises a vessel communicating through a lat 
eral orifice located in the vicinity of its lower end with 
an ingot mold from which the molded product is re 
moved substantially continuously, a member for clos 
ing the vessel orifice and located upstream of the mold 
relative to the direction in which the product is ex 
tracted. 
The apparatus according to the invention enables the 

molding operations to be stopped no matter how full 
the vessel may be and whatever the reason necessitat 
ing the stoppage, without involving unwanted emptying 
of the vessel. Indeed, the closing member located up 
stream of the ingot mold enables the supply of molten 
metal to the mold to be interrupted and, thus, any nec 
essary operation may be undertaken. This confers upon 
the molding process flexibility and reliability not here 
tofore obtainable with existing procedures. 
The present invention will be better understood on 

reading the following description given by way of ex 
ample with reference to a now preferred embodiment 
illustrated in the accompanying drawing in which: 
FIG. 1 is a longitudinal section through a continuous 

molding apparatus according to the invention; and 
FIG. 2 is a sectional view through part of the appara 

tus shown in FIG. 1. 
In FIG. 1 there is shown a continuous casting appara 

tus comprising essentially a reservoir or supply vessel 
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2 
1 receiving the molten metal and including a lateral ori 
fice 2 located in the side wall close to the bottom of the 
vessel, this orifice being provided in a nozzie of refrac 
tory material, and a horizontal ingot mold 4 open at its 
ends. The open inlet end of mold 4 is adjacent and in 
communication with lateral orifice 2 in vessel 1. The 
vessel is provided with a device of a type known perse 
for heating and circulating the metal, this device in 
cluding channel 26 for circulating and induction heat 
ing the metal in the vessel. Moreover, porous plug 27 
is disposed in the bottom of the vessel for insufflation 
of an inert gas. Besides, the vessel is furnished with 
fluid-tight cover 28 so as to enable the establishment 
above the molten metal of a protective atmosphere, the 
metal being introduced into the vessel in a manner 
known perse through conduit 29 which can be closed 
and is capable of being put in communication with a 
feed ladle protected from the atmosphere. 
The ingot mold may be of any type and is constituted 

in the illustrated embodiment merely by way of exam 
ple by a double-walled copper casing associated with 
boxes for the introduction and evacuation of a cooling 
liquid so as to constitute a structure known in the art 
by the term “water-jacket.' The passage of the molten 
metal from the vessel to the ingot mold is effected 
through connecting conduit 5 which, on the one hand, 
opens at one end into vessel , in axial alignment with 
lateral orifice 2 and, on the other hand, opens into the 
open inlet end of the ingot mold. In accordance with 
the invention, the passage of the molten metal from the 
vessel to the ingot mold can be interrupted by a closing 
device described in detail hereinafter. 
Referring to FIGS. and 2, connecting conduit 5 is 

shown as a device 6 of a type similar to the devices 
known as valved nozzles in the art of casting of metals, 
which is interposed between vessei and ingot mold 4. 
The device 6 includes movable closing member or gate 
7 guided for reciprocating movement between two 
fixed plates 8 and 9, the former of which is supported 
against one of the ends of nozzle 3, and the latter of 
which is associated with nozzle 10 cooperating with the 
inlet end of the ingot mold in a manner which will be 
explained hereinafter. Plate 8 has a central orifice of 
the same cross-section as, and co-axial with, lateral ori 
fice 2 and thus makes up a part of connecting conduit 
5. The plate 8 is centered in relation to nozzle 3 and is 
applied in a fluid-tight manner against the latter by a 
removable metallic clamping plate 1 affixed to vessel 
2 by cottering and provided with a bearing surface 2 
cooperating with a peripheral shoulder in plate 8. The 
plate 9 is also provided with a central orifice of the 
same cross-section as, and co-axial with, lateral orifice 
2 and also makes up a part of connecting conduit 5. 
The plate 9 is centered in relation to the lateral orifice 
by means of a movable metallic clamping plate 13 itself 
centered in relation to plate by a machined internal 
bearing surface 14 enabling axial sliding movement in 
cooperation with a corresponding machined external 
bearing surface of fixed clamping plate 11. The mov 
able plate 13 is provided with a bearing surface 15 co 
operating with a peripheral shoulder in plate 9. The 
clearance between the two clamping plates 1 and 13 
is regulated by threaded tie rods 16 one end of each of 
which is fixed to plate as and the other ends of which 
are engaged in bores in the periphery of movable plate 
13 and are screwed into nuts 2. 
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The movable closing member or gate 7 is of generally 
parallelipedal shape and is provided with an orifice 17 
which can be brought into alignment with lateral orifice 
2 in the vessel by displacement of member 7 by the op 
eration of jack 18. The movable member or gate 7 is 
guided during its displacement by metallic guides 19 
and 20 integral with clamping plate 11 and is displaced 
in skew notches 30 and 31 made, respectively, in the 
facing surfaces of plates 8 and 9. The skew notches 30 
and 31 enable the dimension of the closing member to 
be reduced in the direction of the casting and, conse 
quently, the drop in temperature of the metal while it 
is passing through connecting conduit S to be limited, 
because of the fact that gate 7 is partially embedded in 
the plates. The gate 7 is clamped between plates 8 and 
9 by tightening nuts 21 on threaded tie rods 16, with in 
terpositioning of compression springs between the nuts 
and plate 13, the compression force being transmitted 
by respective bearing surfaces 12 and 15 of plates 1 
and 13, so as to enable closing member 7 to be recipro 
cated while ensuring tightness to the molten metal be 
tween the plates and member 7. 
The nozzle 10 has an orifice 22 of the shape of a trun 

cated cone, the smaller end of which faces towards lat 
eral orifice 2 in the vessel and is of the same cross 
section as this orifice, and the larger end of which faces 
towards the ingot mold, being of a cross-section similar 
to the cross-section of the ingot mold and preferably 
smaller than the latter cross-section. The nozzle is 
shaped externally so as to be engaged in a recess 23 of 
the shape of a truncated cone formed in plate 9 and 
presents facing towards the ingot mold a part 24 also 
of the shape of a truncated cone bearing on a bearing 
surface of corresponding conicity of the ingot mold. 
The nozzle may be clamped between plate 9 and the 
ingot mold by the action of a jack 25 held at constant 
pressure and associated with the ingot mold in such a 
way as to ensure the tightness of the connecting con 
duit 5 at the zones where the nozzle 10 is joined, re 
spectively, with plate 9 and with the ingot mold. The 
ingot mold is guided by slide bars (not shown). The 
force of application of the ingot mold against nozzle 10 
is transmitted by plate 9 to gate 7. It will therefore be 
obvious that the clamping force of the plates against 
the gate is the resultant of the compression force of the 
springs between nuts 2i and plate 9, and the force cor 
responding to the pressure in jack 25 when the ingot 
mold is in the operative position. In the event of the 
ingot mold being detached, the ciamping force is pro 
duced solely by the compression springs. 
The plates 8 and 9, movable closing member 7 and 

nozzle 0 are made of a refractory material having rela 
tively low heat transmission characteristics so as to 
avoid premature partial solidification in connecting 
conduit 5. The selected material may be an aluminous 
refractory, zirconium oxide or boron nitride, the latter 
material being particularly useful for nozzle i0 on ac 
count of its very low thermal conductivity and the rela 
tively greater remoteness of this constituent part of the 
device in relation to vessel 2. A further advantage of 
boron nitride is that the molten metal does not wet this 
material, which avoids the molten metal being caught 
at the inlet to the ingot mold. Other materials having 
similar properties may, however, be used for nozzle 0. 

In the course of a casting operation, the metal is in 
troduced into the vessel in a continuous manner 
through conduit or pipe 29, it being possible to adjust 
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4. 
the temperature of the metal in the vessel by means of 
induction heating device 26, this device moreover en 
abling circulation of the metal to be brought about, 
which promotes the raising of embedded materials to 
the surface; this latter phenomenon is intensified by the 
bubbling activity induced in the interior of the metal by 
the insufflation of an inert gas through porous plug 27, 
another effect of this bubbling activity being to make 
homogenuous the temperature in the interior of the 
metal contained in the vessel. The maintenance of an 
inert atmosphere above the metal enables the avoid 
ance of any oxidation of the metal. The product formed 
in the ingot mold is extracted in a continuous manner 
at the downstream end of the apparatus, it being possi 
ble to vary the speed of extraction cyclically, as is 
known in the art. 
At the time of an interruption in the casting proce 

dure, closing member 7 is displaced so as to cut off the 
passage of the molten metal from the vessel to the ingot 
mold. After extraction of the metal contained in the 
ingot mold and in the part of conduit 5 located between 
the closing member and the ingot mold, it is possible to 
proceed with the disengagement of the ingot mold 
through operation of jack 25. It is also possible to pro 
ceed with the replacement of nozzle 10, either if it is 
worn out or in order to make its internal shape suitable 
to the shape of the ingot mold when a change in the 
cross-section of the cast product is desired. As the 
metal in conduit 5 is in the molten condition during a 
period while the apparatus is in operation, the shape of 
the cross-section of this conduit at the end of nozzle 3 
in alignment with lateral orifice 2 in the vessel is inde 
pendent of the shape of the cross-section of the cast 
product, the transition from one cross-section to the 
other being effected in a progressive manner by orifice 
22 in nozzle 10. The metal which may be contained in 
the vessel during the course of a period when the cast 
ing process is interrupted may be maintained at a de 
sired temperature as long as is necessary by keeping the 
induction heating device in operation, this enabling a 
subsequent casting operation to proceed without loss of 
metal. 
What we claim is: 
1. In an apparatus for the continuous horizontal cast 

ing of a molten metal, which comprises a vessel receiv 
ing the molten metai, the vessel including a bottom and 
side wall, and the vessel side wall defining a lateral ori 
fice in the vicinity of the vessel bottom, a horizontally 
extending ingot mold having an open upstream end and 
an open downstream end whence a cast metal product 
is removed, and a means for passing the molten metal 
from the lateral orifice into the open upstream end of 
the ingot mold, the means comprising a connecting 
conduit between the lateral orifice and the open up 
stream end of the ingot mold, and a movable closing 
gate defining an orifice mounted in the connecting con 
duit for cutting off passage of the molten metal from 
the lateral orifice to the ingot mold: the combination of 
two plates wherebetween the gate is held for recipro 
cating displacement in a direction substantially perpen 
dicular to the axis of the lateral orifice, the orifice in 
the gate having an axis substantially perpendicular to 
said direction and each of the plates having a central 
orifice coaxial with the lateral orifice, one of the plates 
being affixed to the side wall of the vessel, with the cen 
tral orifice thereof in alignment with the lateral orifice, 
the other one of the plates being mounted for axial glid 
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ing movement in respect to the one fixed plate, the 
other plate having a first bearing surface for centering 
the other plate in respect of the one plate during the 
gliding movement, and a nozzle mounted between the 
other plate and the upstream end of the ingot mold, the 
other plate having a second bearing surface for center 
ing the nozzle in respect of the other plate, the nozzle 
having an axial orifice flaring outwardly from the cen 
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6 
tral orifice in the other plate to the open upstream end 
of the ingot mold. 

2. In the apparatus of claim 1, the plates having skew 
notches, and the gate being of generally parallelipedal 
shape and being supported in the skew notches for re 
ciprocal displacement, 

k is sk is sk 


