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PROCESS FOR THE EMERGENCY 
INTERRUPTION OF THE FLOW OF MELT ENA 

GRAVITY CASTNG PLANT 

SPECIFICATION 

This invention relates to a process and a device for 
the emergency interruption of the flow of melt in a 
gravity casting plant. 

It is a well known method in casting apparatus to dam 
up the melt in a supply chamber and to let it flow by the 
influence of gravity, preferably through an oblong 
equalization chamber, into a casting nozzle adjoining 
the casting mould. The melt in the supply chamber is 
kept at a level which is higher than the level of the 
mouth of the casting nozzle and a valve or closure is 
provided between the supply chamber and the casting 
nozzle to control or interrupt the flow of melt, respec 
tively. In such machines the melt flows to the casting 
nozzle due to the influence of the weight of the melt 
dammed up in the supply chamber, and the flow pat 
tern of the melt is tranquilized in the equalization 
chamber after having passed the closure, so that the 
turbulences introduced into the melt due to the influ 
ence of the valve or closure are tranquilized or re 
moved so that the melt enters the casting nozzle free of 
turbulences. Within these machines, however, prob 
lems occur owing to the fact that in general the life of 
the valve or closure, which usually consists of a stopper 
and nozzle, is relatively short. This is due to the fact 
that the valve or closure or the devices used to operate 
it, e.g. a stopper rod, partly dip into the melt and partly 
protrude from the melt surface, which leads to an ex 
tremely high abrasion and premature destruction or 
wear of these areas of the valve or closure or operating 
devices which are only temporarily covered by the 
melt. This is on the one hand due to alternating temper 
ature stresses and on the other hand to the chemical re 
action between the atmosphere (oxygen) and the mate 
rials of the melt, the slag, the valve or closure as well 
as perhaps the refractory lining of the supply chamber 
and the equalization chamber. It is, therefore, inevita 
ble to replace the closure or valve from time to time. 
When exchanging a stopper or a similar member within 
the known embodiment, it is necessary to lower the 
melt level in the supply chamber to below the level of 
the mouth of the casting nozzle to prevent that upon 
opening of the valve or closure for the exchange opera 
tion the melt is driven out of the casting nozzle as a re 
sult of the pressure of the melt volume dammed up in 
the supply chamber. After completion of the exchange 
operation the melt has to be refilled into the supply 
chamber up to the working level. This, however, leads 
to reactions between the materials of the melt, the slag, 
the refractory materials and the closure or valve ele 
ments respectively (stopper and nozzle) and the air and 
consequently to an unnecessary premature wear of the 
lining and of the valve or closure, which in turn results 
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in considerably increased costs and idle times. Even if 60 
such reactions could be prevented, considerable time 
is necessary to drain and refill the melt, during which 
operation the machine is idle. This method of changing 
the stopper or any other valve or closure device, there 
fore, is accompanied by long idle times and production 
losses as well as high material wastes, 

In such machines further problems may arise if a Sud 
den destruction of the stopper or of the nozzle co 
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operating therewith arises or if a leakage occurs in the 
partition wall between supply chamber and equaliza 
tion chamber or if a leakage in the support of the cast 
ing nozzle occurs. In such a case the melt flows out of 
the nozzle or around the nozzle like a fountain, which 
constitutes a danger for the working personnel. Be 
sides, the outflowing melt may damage or destroy the 
plant. Especially when an automatic mould conveying 
system is used, such a melt outflow may produce con 
siderable damage requiring long repair times and thus 
entailing high production losses. 

It is an object of the invention to provide for a 
method by means of which the casting plant can be 
brought to a standstill for the exchange of the valve or 
closure or if a leakage occurs at the areas described 
above without requiring the draining of the melt. in the 
supply chamber below the level of the mouth of the 
casting nozzle. 

It is a further object of the invention to make a cast 
ing plant of the kind described above more reliable in 
operation so that the danger for the working personnel 
is reduced. 

It is another object of the invention to provide for a 
process for the emergency interruption of the flow of 
melt in a gravity casting plant, in which a reliable and 
quick shut-off of the flow of melt is achieved even if the 
control means for normally controlling the flow of melt 
out of the Supply or storage chamber into the casting 
nozzle is damaged or out of order. 
The process according to the invention essentially 

consists in cooling at least the melt in the region or 
Zone of the mouth or outlet opening of the casting noz 
zle until the melt in this zone or region is solidified 
whereby the flow of melt through the casting nozzle is 
interrupted independently from the control means used 
for normally controlling the flow of melt from the sup 
ply or storage chamber into the casting nozzle or an 
equalization chamber, to which the casting nozzle is 
connected. Thus the problems indicated above are 
solved by solidifying the melt in or at the casting nozzle 
by cooling the outflowing melt and thus preventing an 
undesired leakage of the melt at the casting nozzle in 
dependently from the control of the melt flow through 
the closure or valve serving for normally controlling the 
stream of melt out of the supply or storage chamber. 
Such a solidification of the melt flow in the range or 
zone of the casting nozzle can be done quickly and in 
expensively thus permitting a repair or replacement of 
the valve or closure without requiring any draining of 
the melt in the supply or storage chamber. The inven 
tion can also be used with advantage in the case of a 
dangerous leakage of the support of the casting nozzle 
or of the separation or partition wall between supply 
chamber and equalization chamber, since it is easily 
possible to produce automatically a cooling of the melt 
at or around the casting nozzle, whenever extremely 
high temperatures occur in the vicinity of the casting 
nozzle. It is, e.g. very easy to determine immediately an 
undesired outflow of the melt at the casting nozzle or 
around it by means of temperature control means or 
temperature sensitive means of any suitable type 
known to one skilled in the art, or to register an inad 
missable decrease of the level of the melt in the supply 
or storage chamber by means of a level gauge or level 
sensing means of any suitable well known type. These 
control or sensing means may be used to energize an 
automatic mechanism which initiates the cooling oper 
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ation needed for the solidification of the melt in or at 
the casting nozzle. Thus, the safety of the plant is con 
siderably increased, since in the case of a sudden 
breakdown of the stopper or of a similar closure or 
valve member an uncontrolled outflow of the melt from 
the casting nozzle is no longer possible so that there can 
no longer be any damage to the plant or any danger to 
the personnel. This results in a considerable increase of 
the production rate. 
The cooling of the melt in the range of the casting 

nozzle could be achieved by spraying a cooling agent, 
e.g. water on to the nozzle. Since this, however, entails 
the danger of a formation of water vapour and oxyhy 
drogen gas, it is more advantageous to put a cooling 
closure member on to the casting nozzle, whenever this 
is to be cooled. Thus, any formation of oxyhydrogen 
gas and water vapour is prevented and there can be no 
explosions within the plant area. In accordance with a 
preferred method according to the invention the outer 
side of the support of the casting nozzle is also cooled, 
which has the advantage that leakages in the range of 
the support of the casting nozzle are sealed by the solid 
ification of the melt in this area. 
The inventive apparatus to carry out the method ac 

cording to the invention is based on a casting machine 
which comprises a supply or storage chamber, a casting 
nozzle having an outlet opening and a control means 
for controlling the flow of melt due to the influence of 
the gravity from the supply chamber to the casting noz 
zle. Based upon this embodiment, the inventive device 
comprises a cooling device effective at least on the re 
gion or zone of the casting nozzle. This cooling device 
may be formed according to the invention by a cooling 
closure member for the casting nozzle, which can be 
removed, preferably lifted off, from the casting nozzle. 
A closure member may be a cooled cover or lid, a 
cooled stopper, a cooled plate, etc. However, it is also 
possible to use uncooled elements, if, owing to their 
own heat capacity, they produce the necessary temper 
ature reduction of the melt to achieve a solidification 
of the melt. Preferably, according to the invention the 
cooling cover of the casting nozzle covers the casting 
nozzle and the surrounding area of the casting Support 
member, in order to include this area, too, in the cool 
ing range. 
In accordance with a further development of the in 

vention the cooling mechanism has a cooling system 
closed at least in the zone or region of the casting de 
vice with respect to the atmosphere, through which 
cooling system a stream of a cooling agent, e.g. water 
is conducted. Within such a closed cooling system the 
cooling agent is not in contact with the atmosphere but 
is conducted e.g. by a closed piping system. Therefore, 
the cooling agent cannot react with the atmosphere. 
There is no problem to design a closed cooling system 
in such a way that enough heat is conducted away to 
prevent the formation of any oxyhydrogen gas. Besides, 
suitable thermo-elements can be provided which pre 
vent a superheating of the cooling fluid or control the 
amount of the cooling fluid. 
The cooling mechanism or device which acts upon 

the area of the casting nozzle becomes effective when 
ever the stopper or any other valve member needs to 
be exchanged or when there is an undesired outflow of 
the melt from the casting nozzle or from the adjoining 
areas of the nozzle support. Since the invention also 
works whenever the stopper member or any other valve 
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member or closure member breaks down, this member 
can be used until such a breakdown occurs, which al 
lows for longer intervals between two succeeding ex 
changes of the stopper member or the like, compared 
with traditional apparatus. 

If the machine or plant is to be put into operation 
again, e.g. after an exchange or repair of the damaged 
stopper member or after the repair of leakages, the so 
lidified melt is again liquified in the zone or region of 
the casting nozzle. This can be done by various meth 
ods. First, the cooling, which had led to a solidification 
of the melt in the area of the casting nozzle, is removed 
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or stopped. Then it is possible to knock out, for in 
stance by means of hammer and chisel, a solidified plug 
in the casting nozzle, if it is not too strong. Another 
possibility consists in melting such a plug from above 
by means of an oxygen lance, or another heating de 
vice, e.g. electric heating wires for the casting nozzle or 
its surrounding region. Finally, it is also possible to liq 
uify the solidified melt by means of the effect of the 
heat of the following melt present in the equalization 
chamber or supply chamber alone, particularly if heat 
losses are prevented in the zone of the casting nozzle, 
e.g. by means of a heat insulating cover consisting of 
asbestos or wool of kaolin, so that there is an accumula 
tion of heat in or at the casting nozzle. 
A schematic illustration of the apparatus or device 

according to the invention is shown in the accompany 
ing drawing. FIG. 1 shows a vertical section through the 
apparatus, whereas FIG. 2 represents a section accord 
ing to line II - II. 
The supply chamber 2 formed by a supply or storage 

container 1 is filled with melt 3, e.g., metal or a syn 
thetic resin or plastic material. The level 4 of the melt 
3 in the supply or storage chamber 2 is essentially kept 
constant by a device (not shown) suitable for this pur 
pose. Such devices are well known to one skilled in the 
art. A stopper rod 5 plunges into the melt 3 and has at 
its bottom end a stopper 6 which constitutes the closure 
member for an opening 7 of a nozzle member 8, which 
is inserted into the bottom wall of the supply chamber 
2. The opening 7 connects the supply chamber 2 with 
an oblong hollow cylindrical equalization chamber 9, in 
which the flow pattern of the melt is tranquilized. 
At its upper end the stopper rod 5 is fixed to a stop 

per support 10. The stopper support 10 shows a cylin 
drical protrusion 11, which fits into a bore 12 of the 
stopper rod 5 and is fixed thereto by means of a screw 
13 which intersects the stopper rod 5 and the protru 
sion 11. The stopper support 10 is vertically adjustable 
and is guided for upward and downward movement by 
means of rollers 14. This movement is effected by 
means of a lever 15, which is pivotally mounted on a 
fixed swivel point 16. 
The member confining the equalization chamber 9, 

which member is constituted, e.g., by an oblong pipe 
17, is connected to a casting nozzle 18. In order to heat 
the melt in the equalization chamber 9, any well-known 
suitable heating device (not shown) can be used, e.g., 
an induction heating device which is connected with 
the equalization chamber 9 by means of openings 19 in 
the wall of the pipe 17. The casting nozzle 18 has ducts 
20 through which a cooling fluid, e.g., water, can pass 
and/or through which electric resistance heating wires 
(not shown) run. Thus a cooling or heating of the cast 
ing nozzle can be achieved, so that the melt in it can be 
solidified or reliquified, as it is desired. 
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A console 21 is fixed to the wall of the supply cham 
ber 1. To this console a swivelling arm 23 is linked by 
means of a bolt 22 so that this arm 23 can be pivoted 
in a horizontal plane. A swivelling arm 25 with a cool 
ing member 26 at its end is fixed to arm 23 by means 5 
of a pivot means 24, so that this arm 25 can be pivoted 
in a vertical plane. In its lowermost position shown in 
FIG. 1 by full lines, this cooling member 26 is situated 
exactly above the casting nozzle 18. The cooling mem 
ber 26 has a protrusion 27, which enters into the cast- 0 
ing duct 28 of the casting nozzle 18 and on the one 
hand serves for centering the cooling member 26 from 
the casting nozzle 18 and on the other hand serves to 
enhance the cooling effect on the casting nozzle 18. 
Due to its own heat capacity the cooling member 26 15 
may have a cooling effect on the melt in the casting 
duct 28 of the casting nozzle 18 or may contain a built 
in cooling system (not shown) to further intensify the 
cooling effect. The cooling fluid, e.g., water, of this 
cooling system is supplied or sucked off, respectively, 20 
via the pipes 29. 

In order to achieve the vertical swivelling motion of 
the cooling member 26 a unit 30 formed by a hydraulic 
or pneumatic piston and a cylinder is provided, which 
unit is journally mounted to a pivot 31 forked at one 25 
end, which pivot is rigidly connected to the bolt 22. 
The piston rod 32a of this unit 30 is pivotally connected 
by a joint to arm 25. Thus the arm 25 and the cooling 
member 26 can be lifted to the position 25", 26 shown 
with dashed lines in FIG. 1, in which position the cool- 30 
ing member 26 releases the casting nozzle 18 so that 
the casting nozzle is free for its usual purposes, e.g., fill 
ing a mould (not shown) with melt. 
The arm 25 with the cooling member 26 can also be 

horizontally swivelled in the direction of the double 
arrow 37 (FIG. 2), so that operations near the casting 
nozzle 18, e.g., replacing of moulds or similar, are not 
hampered. To achieve this horizontal motion a bevel 
gear pinion 32 is connected to the pivot 31 and co 
operates with a further bevel gear pinion 33 which can 
be turned in any desired direction by a motor 34. Such 
a sideswivelled position of the cooling member 26 is 
shown in FIG. 2 with dashed and dotted lines. 

If there is a damage or a leakage at the stopper 6, at 
the nozzle 8, at the wall 35 separating the supply cham 
ber 2 from the equalization chamber 9, at the casting 
nozzle 18 or at the support 36, the cooling member 26 
is brought into the position shown will full lines in FIG. 
1 by swivelling the arms 23, 25. In this position the 
cooling member 26 closes the casting nozzle 18 and by 
its cooling effect produces a solidification of the melt 
in the casting duct 28 of the casting nozzle 18. Since 
the cooling member 26 has a plate 26' carrying the 
protrusion 27, it extends also over the support of the 
casting nozzle 36, so that, if a suitable size of the cool 
ing member 26 or its cooling system is provided for, the 
cooling effect can be extended to the zone or area in 
the vicinity of the casting nozzle 18, particularly to the 
support of the casting nozzle 36, so that the melt, which 60 
might flow out of leakage gaps in this Zone or area, is 
also solidified. Now the stopper rod 5 can be ex 
changed without any further difficulties, which ex 
change is facilitated through the removable connection 
between the stopper rod 5 and the stopper support 10. 
In the case of a leakage, however, the melt in the supply 
chamber 2 can be drained off directly or indirectly 
through the equalization chamber 9, after solidification 
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6 
of the melt in the casting nozzle 18 without any risk of 
damage to the plant or the personnel. After the melt 
has been drained off, the necessary repair work can be 
carried out. 

If the machine is to be put into operation again, the 
cooling member 26 is brought into the position 25 
shown with dotted lines in FIG. , and is swivelled to 
the side, if necessary, by swivelling the arms 23 or 25, 
respectively. The cooling of the casting nozzle 18, 
which is effected by the cooling fluid flowing through 
the channel 20 is interrupted, so that there is no longer 
any cooling effect on the casting nozzle 18 at all. The 
solidified melt in the casting nozzle 18 is reliquified by 
heating. For this purpose, it is useful to cover the cast 
ing nozzle 18 as well as the surrounding region of the 
casting nozzle support 36 with heat insulating material, 
e.g., asbestos. If necessary, the electric heating wires in 
the channel 20 can be energized or the solidified melt 
plug in the duct 28 can be liquified from above by 
means of an oxygen flame, or the plug of the solidified 
melt can be mechanically removed. 
Of course it is also possible to use cool air as a cool 

ing agent, e.g., which is conducted through the con 
duits 20 of the casting nozzle 18. Extreme freezing 
agents, particularly inert gases, e.g., liquid nitrogen, he 
lium or CO2, can also be used. In all cases in which liq 
uid or gasous cooling agents are used, it is advisable to 
employ this cooling agent in a closed system, e.g. pipes 
or tubes, to prevent the formation of inflammable 
gases. This closed cooling system can be formed by the 
channels 20 leading to the casting nozzle 18 and/or by 
the system in the cooling member 26 connected to the 
conduits 29, which may be formed by hoses. 
Of course the invention can also be used in casting 

plants in which the equalization chamber 17 is partly or 
entirely situated within the supply chamber 1 and is at 
least partly surrounded by the melt contained in the 
supply chamber. 

I claim: 
1. A process for the emergency interruption of the 

flow of melt in a gravity-type casting plant having 
a supply chamber, 
an upwardly directed casting nozzle spaced from said 
supply chamber and having an outlet opening, 

control means for controlling the flow of melt under 
its own weight from the supply chamber to the cast 
ing nozzle and damming up the melt in the supply 
chamber to a higher level than the level of the out 
let opening of the casting nozzle, 

comprising the steps of 
temporarily closing the casting nozzle from above, 
and then forming a plug in the casting nozzle by cool 
ing the melt at least in the region of said casting 
nozzle until said melt is solidified in said region and 
thereby interrupts the flow of melt through the 
casting nozzle independently of said control means 
and avoids undesired overflow of the melt. 

2. The process of claim 1, wherein the step of dam 
ming up the melt in the supply chamber by cooling the 
region of the casting nozzle comprises the placing of a 
cooling member on the casting nozzle and holding the 
cooling member on the casting nozzle until at least the 
melt in the region of the mouth of said casting nozzle 
is solidified and forms a plug. 

3. The process of claim 1, wherein upwardly directed 
passageway means form a support for said casting noz 
zle and wherein the step of cooling the melt in the re 
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gion of the casting nozzle includes the step of cooling tween the control means and casting nozzle. 
the casting nozzle support around the passageway 5. The process of claim 1, including the step of rees 
eaS. 
4. The process of claim 1, including the step of equal- tablishing the flow through said cooling nozzle by melt 

izing the level between said control means and said 5 ing the plug therein. 
casting nozzle by flowing the melt in the region be- ck k k k k 
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