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This invention relates to a method and apparatus for 
making castings such as ingots and more particularly to 
a method and apparatus in which molten metal, such as 
steel, is forced under pressure into a mold. 
An object of the invention is to provide a method of 

and apparatus for casting in which the metal constituting 
the casting is delivered to the mold without contact with 
an oxidizing atmosphere. In other words, the molten 
metal in a ladle may be conducted through a pouring 
tube and thence into the casting cavity of a mold without 
exposure to or contact with air. 
The invention embodies other novel features, details of 

construction and arrangements of parts which are here 
inafter set forth in the specification and claims and illus 
trated in the accompanying drawing, which consists of an 
elevational view in cross section of an apparatus embody 
ing the features of the present invention. 
The apparatus for the pressure casting of ingots is 

shown as comprising a housing 2 having a cover 4 de 
tachably secured thereon by means of bolts 6 to form a 
chamber 8 which receives a ladle 10 filled with molten 
metal 12, such as steel. 
A tubular pouring spout 14 formed from a suitable 

refractory material projects downwardly through an open 
ing 16 in the cover 4 to terminate adjacent the bottom of 
the ladle 10. The pouring tube 14 has an upper flanged 
portion 17 which fits in an opening provided in deck 18 
and with deck 18 provides a flat surface upon which the 
ingot mold 20 is positionable. The deck 18 being smooth 
permits the mold 20 to slide laterally thereon. 
The deck 18 may be formed of copper, graphite or 

other suitable material and may have pipes (not shown) 
embedded therein for the circulation of liquid there 
through to maintain the deck in a relatively cool condi 
tion. This feature is described and illustrated in copend 
ing application No. 540,402, filed October 14, 1955, now 
abandoned. 
The upper end of the ingot mold 20 is closed by a 

feed head 21 comprising a cover 22 having a dome 24 and 
is detachably secured to the mold 20 by means of bolts 
26. A conical or triangular shaped projection 27 extends 
downwardly from the upper inner surface of the dome 
24 and centrally thereof in order to obtain at atmospheric 
breakthrough into the dome so as to increase the efficiency 
of said feed head. A plurality of apertures 28 are 
formed in the dome 24 for the escape of gases therefrom. 
The feed head 21 is provided with an inner sandliner 

30 as fully described in said copending application No. 
540,402. 
The top of the mold terminates in a flange 31 upon 

which is seated a heat resistant rubber sealing ring 32. 
The ring 32 is of approximately T-shaped cross section, 
one leg of which fits within the embracing arms of a vac 
uum bell 34. A flexible noncollapsible pipe 36 estab 
lishes communication between the interior of the vacuum 
bell 34 and a source of vacuum 48. 
The sealed chamber 8 is in communication through in 

let pipe 38 and pipe 40 not only with the source of vacu 
um 48 but also with a source of compressed gaseous me 
dium, such as air or a nonoxidizing gas. A pipe 44 con 
nected to the pipe 40 through a control valve 42 leads to 
a compressed air source, such as a pump (not shown). 
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The pipe 48 likewise leads to a source of vacuum which 
may be a vacuum pump (not shown). A pipe 49 estab 
lishes communication between the vacuum bell 34 and the 
sealed chamber 8, and is provided with a control valve 
5 for shutting off such communication when desired. 
This pipe assures the existence of exactly the same pres 
Sure conditions in the vacuum bell and sealed chamber 
when the valve 51 is open. 

Extending through the vacuum bell 34 and through 
the feed head 21 is an electrical wire 52 which terminates 
in an electrode 50 which establishes contact with the 
molten metal in the dome 24 and closes a circuit to ter 
Fire the delivery of compressed air to the sealed cham 
er 8. 
In operation, the ladle filled with molten metal is posi 

tioned within chamber 8, and the cover 4 with pouring 
tube 14 in position is attached to the top of the chamber 
by the bolts 6. The flat bottom of the mold 20 is then 
positioned upon the flat deck 18 and the flange 17 so that 
the gate 54 of hite mold is in registry with the opening 56 
in the pouring tube 14. The vacuum bell 34 is then 
placed over the top of the mold which previously has 
been fitted with the feed head 21. Valve 42 is closed and 
valves 46 and 51 are opened. Under these conditions, 
both the vacuum bell and the sealed chamber are con 
nected to the vacuum source which evacuates air from 
the Sealed chamber 8, from the vacuum bell 34 and also 
from the interior of the mold 20. When a satisfactory 
vacuum is obtained, valves 46 and 51 are closed to ter 
minate evacuation of air from the chamber 8 while main 
taining and continuing subatmospheric pressure within 
the bell 34 and mold 20. Valve 42 is then opened to in 
troduce gas under pressure into the sealed chamber to 
force the metal upwardly through the pouring tube 14 
and into the mold 20. 
The gas under pressure delivered to the chamber 8 

through the inlet pipe 38 may be air or may be a non 
oxidizing gas. The result, in either event, is that the 
metal which enters the mold proper from the ladle will 
have no contact with atmospheric air. This operation 
can be employed either with a previously degassified 
ladle of molten steel or with a normal heat of steel that 
has not been previously vacuum treated. In the latter 
event, the step of subjecting the mold and chamber to 
vacuum conditions will serve to degassify the molten 
metal in the ladle. 
When the mold becomes filled with molten metal and 

Such metal progresses upwardly to fill the space in the 
dome 24, the metal will contact the electrode 50 and thus 
activate an electrical circuit (not shown) which serves to 
slide the mold laterally so that the gate 54 is closed either 
by the flange 17 of the pouring tube or by the deck 18. 
Mechanism for sliding the mold laterally upon termina 
tion of a pouring operation is described in said copending 
application No. 540,402. The electrical circuit mentioned 
in response to contact by the metal with the electrode 50 
also serves to terminate delivery of the gas under pressure 
to the chamber 8 after the mold has been slid laterally. 
At this time the pressure within the chamber will be re 
duced to atmospheric pressure. 

It will be understood that the invention may also be 
used in the production of other castings such as are com 
monly produced in a multi-part mold having a cope and 
drag or otherwise divided into segments. Such a mold 
is disclosed in copending application Serial No. 236,324, 
filed July 12, 1951, in the United States Patent Office in 
the name of Edmund Q. Sylvester, now U.S. Patent No. 
2,847,739. In producing such castings, the bell 34 con 
tains the entire mold and is sealed around the bottom 
thereofas, for example, against the plate 18 or the cover 
plate 4 depending upon the detailed construction of the 
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gate and its shut-off means which are not per separt of 
the present invention. 

I claim: 
1. In a pressure pouring apparatus of the type wherein 

liquid material is forced by the application of gas pres 
sure thereagainst from a pressure chamber of a container 
to a mold disposed without the container, the combina 
tion of: means for transporting the material from said 
pressure chamber to the mold, a vacuum chamber over 
lying and engaging a portion of the mold, first means sep 
arate from said transporting means affording direct com 
munication between the respective chambers, said first 
means including valve means, a vacuum source connected 
to said first means at a place between said valve means 
and said vacuum chamber, a pressure source connected to 
said first means at a place between said valve means and 
said pressure chamber, and other means separate from 
said transporting means and said first means also affording 
direct communication between the respective chambers. 

2. In a pressure pouring apparatus of the type wherein 
liquid material is forced by the application of gas pres 
sure thereagainst from a pressure chamber of a container 
to a mold disposed without the container, the combina 
tion of: means for transporting the material from said 
pressure chamber to the mold, a vacuum chamber over 
lying and engaging a portion of the mold, a conduit in 
dependent of said transporting means directly intercon 
necting the respective chambers, another conduit inde 
pendent of said transporting means and said first men 
tioned conduit also directly interconnecting the respective 
chambers, each of said conduits including valve means, 
and vacuum source and pressure source conduits con 
nected to said first mentioned conduit between its valve 
means and the vacuum and pressure chambers, respec 
tively. 

3. In a pressure pouring apparatus of the type wherein 
liquid material is forced by the application of gas pres 
sure thereagainst from a pressure chamber of a container 
to a mold disposed without the container, the combina 
tion of: means for transporting the material from said 
pressure chamber to the mold, a vacuum chamber overly 
ing and engaging a portion of the mold, a conduit separate 
from said transporting means directly interconnecting the 
respective chambers, valve means in said conduit, a vacu 
um source connected to said conduit between said valve 
means and said vacuum chamber, a pressure source con 
nected to said conduit between said valve means and said 
pressure chamber, another conduit directly interconnect 
ing the respective chambers independently of said first 
mentioned conduit and said transporting means, and valve 
means in said other conduit. 

4. In a method of pressure casting molten metal 
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4. 
wherein the metal is moved against the force of gravity 
by the force of superatmospheric pressure from a fluid 
tight chamber of a container through a pouring tube, one 
end of which communicates with the metal, into the cavity 
of a mold disposed without the container, the steps of: 
providing another fluid tight chamber externally of the 
container and in communication with the mold cavity; 
providing a direct avenue of communication between the 
chambers which is independent of the pouring tube; ex 
hausting both chambers independently of said avenue to 
provide equal subatmospheric pressure values in said 
chambers; then closing said avenue of communication; 
and then, while said avenue is closed, subjecting the first 
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mentioned chamber to superatmospheric pressure until 
the mold cavity is filled. 

5. In a method of pressure pouring molten metal from 
a chamber of an air-tight container against the force of 
gravity through a pouring tube into the cavity of a mold 
disposed without the container, the steps of: inserting said 
pouring tube into the container with the lower end of the 
tube extending into the metal; effecting an air-tight seal 
between the tube and the container around the tube; plac 
ing said mold over the container with its cavity in com 
munication with the upper end of the tube; placing an air 
tight structure over a portion of the mold spaced from 
said tube to provide another chamber in communication 
with the mold cavity; providing a direct avenue of com 
munication between the chambers which is independent 
of the pouring tube; exhausting both chambers from 
points thereof spaced from said avenue to provide equal 
subatmospheric pressure values in said chambers, then 
closing said avenue of communication; and then, while 
said avenue is closed, subjecting the first mentioned cham 
ber to superatmospheric pressure until the mold cavity 
is filled. 
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