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This invention relates to a method and means for pour 
ing castings and more particularly to the casting of steel 
by forcing molten steel under pressure upwardly into a 
mold. 

in the pressure casting of molten metal, the metal is 
forced from a ladle upwardly through a tubular ceramic 
pouring spout into a mold responsive to a rise in air 
pressure within a pressure chamber containing the ladle. 
Due to the porous wall structure of the pouring spout, 
air is sometimes forced through the wall of the spout 
into the metal passing upwardly through the spout, there 
by causing the production of faulty or defective castings. 

it is, therefore, an object of the invention to provide a 
pressure pouring apparatus and method of operating same 
embodying means effective to prevent or materially re 
duce an escape of air through the wall of a pouring spout 
into a body of molten steel flowing therethrough. 

Another object of the invention resides in the provision 
of a pressure casting apparatus in which the upper end 
of the tubular pouring spout is cemented within a metal 
lic head and defines therewith an annular vacuum cham 
ber communicating with an air passageway leading to a 
vacuum pump, whereby any air leaking through the ce 
ment between the spout and head is drawn therefrom into 
said chamber instead of passing inwardly through the 
wall of the spout into the molten steel. 
The invention embodies other novel features, details of 
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construction and arrangement of parts which are herein 
after set forth in the specification and claims, and illus 
trated in the accompanying drawing, wherein: 

Figure 1 is a central vertical sectional view of the ap 
paratus utilizing the preferred embodiment of the inven 
tion; and 

Figure 2 is an enlarged view of a portion of the ap 
paratus illustrated in Figure 1. 

Referring now to the drawings for a better understand 
ing of the invention, the pressure pouring apparatus is 
shown as comprising a cover 6 adapted to be detachably 
secured to a housing 10 to form therewith a sealed cham 
ber 1 (ea, the housing being provided with an air conduit 
leading to a suitable source of air under pressure. The 
housing is adapted to enclose a ladle 3 filled with molten 
steel 4 which is forced upwardly through a tubular pour 
ing spout or tube 7 into the cavity of a mold generally 
designated 8 responsive to an increase in air pressure 
within the housing. - - 
The pouring spout or tube 7 is formed of a porous gas 

permeable ceramic material and is secured at its upper 
end within a bore 9 in a metallic head 11 by means of a 
suitable wet type air setting refractory mix comprising, 
for example: 

45 

60 

5% combined water. 

As illustrated in Figure 2, the mix is adapted to be 
worked to a putty consistency and inserted downwardly 
between the bore 9 of the head 11 and the pouring spout 
7 to form first a lower refractory section 13, the mix 
being retained against downward movement out of the 
head by means of a sealer ring (not shown) snugly en 
circling the spout and in flush engagement against the 
bottom of the head. A retainer ring 14 is then supported 
within the bore 9 in vertically spaced relation to the lower 
section 3 by means of circumferentially spaced rods 16 
to define an annular vacuum chamber 17 surrounding 
the spout. 

Another body of porous gas permeable refractory mix 
is the inserted into the bore 9 to form an upper re 
fractory section 18 between the head and the spout; after 
which the mix may be dried and set by heating the head 
by means of a flame. The upper section 18 preferably 
extends upwardly between the spout 7 and the inner pe 
ripheral surface of a graphite ring 19 secured to the upper 
side of the head 11 by means of cap screws 21. 

After the pouring spout 7 has been cemented to the 
head 11, a non-porous gas impermeable glaze coating 22 
is applied to the outer surface of the spout and radially 
across the lower end of the lower refractory section 13 
onto the lower face of the head to prevent a leakage of 
air through the wall of the spout into molten steel pass 
ing therethrough. The glaze coating may extend down 
wardly to within 18 or 20 inches from the lower end of 
the spout and at least down to the level of the molten 
metal in the ladle as shown in Figure 1. A suitable glaze 
coating may comprise, for example, the following mix: 

Percent 
SiO2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 57 

R2O3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 12 

PbO ---------------------------------------- 6 
Na2O --------------------------------------- 7 
KO ---------------------------------------- 7. 
B2O3 --------------------------------------- 11 

100 

The head 11 is journaled for rotational adjustment in 
a wedge-shaped ring 23 continuously welded at 24 to the 
cover 6 formed with an aperture 26 to receive the lower 
end of the head. An annular flange 27 is formed on the 
upper end of the head for annular abutting engagement 
against the upper face of the ring 23, and an annular 
sealing ring 28 is interposed between the flange 27 and 
ring 23 to prevent leakage of air under pressure from the 
interior of the housing to the atmosphere. 
The upper end of the head 11 is formed with a frusto 

conical surface 29 engaged by a retainer ring 31 which 
is secured to the wedge-shaped ring 23 by means of cap 
screws 32. By first loosening the screws 32, the head 
may be rotated to move the spout from a vertical posi 
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tion to an inclined position to prevent entrapment of 
air within the mold cavity as the latter is being filled 
with molten metal, as disclosed in the patent applications 
heretofore referred to. 
An air passageway 33 is provided in the head lead 

ing from the vacuum chamber 17 to a pipe 34 which is 
connected to a conventional vacuum pump 36 employed 
to exhaust air from said chamber. As the pouring spout 
7, upper and lower refractory sections 18 and 13, glaze 
coating 22, head 11, and graphite ring 19 have different 
coefficients of expansion, it is difficult to maintain an air 
tight seal between the pouring spout and the head dur 
ing operation of the pouring apparatus. This is because 
as these three elements, expand and contract at different 
rates, there develops, between the glaze coating 22 and 
the lower surface 15 of head 11 a minute orifice 25 
which permits pressure to pass from housing chamber 10a 
between the housing and tube and thence through the 
porous wall of the tube at a place on the tube above the 
glaze coating where the tube is gas permeable. By pro 
viding an annular vacuum chamber 17 between the pour 
ing spout, and the head, it is apparent that any air leak 
ing...thereinto through orifice. 25 from-the-interior of the 
housing past the lower refractory section 13 will be with 
drawn therefrom: by the vacuum pump. 36. It will also 
be. noted that the vacuum pump. 36. could be omitted 
from the structure, if desired, whereby air under pres 
Sure leaking, from the interior of the housing into the 
vacuum chamber would be exhausted to the atmosphere. 
It has been found, however, that the pump 35 affords 
positive. protection against leakage of air into the tube 
through refractory section 13. 
While the invention has been shown in but one form, 

it is obvious to those skilled in the art that it is not so 
limited but is. Susceptible; of various changes and modi 
fications without departing from the spirit and scope of 
the claimed invention. 

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

liquid material is forced by the exertion of superatmos-: * 
pheric gas pressure thereagainst from a gas-tight container 
to a mold disposed without the container, the combination 
of: means for introducing pressure gas. into the container, 
a porous gas permeable pouring tube having one end dis 
posed to extend through an aperture in the container and 
into the material to be poured and having the other end 
in communication with the mold, a gas impermeable 
coating. on the tube extending from the material to the 
container aperture, and means to maintain in the aper 
ture. of the container externally of the tube a pressure 
value. no greater than atmospheric pressure to prevent the 
pressure gas from permeating the tube. 

2. In a pressure pouring apparatus of the type where 
in liquid material is forced by the exertion of super 
atmospheric gas pressure thereagainst from a gas-tight 
container-structure to a mold disposed without the con 
tainer structure, the combination of: means for introduc 
ing pressure gas into the container structure, a porous 
gas permeable pouring tube having one end disposed to 
extend through an aperture in the container structure 
and into the material to be poured and having the other 
end in communication with the mold, a non-porous gas 
impermeable coating on, the tube extending from the 
material to be poured to the container structure at said 
aperture and defining therewith an orifice through which 
pressure gas. in the container structure can pass to the 
tube, said tube and container structure defining there 
between in said aperture an annular air chamber sur 
rounding the outer surface of the tube, and, in said cham 
ber being at atmospheric pressure or less, to prevent 
pressure gas from permeating the tube. 

3. A pressure. pouring apparatus, according to claim 2, 
wherein said container, structure presents a passageway 
therein communicating with said chamber, and wherein 
said apparatus includes pump means communicating with 
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4 
said passageway and operable to exhaust gas from said 
chamber. 

4. A pressure pouring apparatus according to claim 2, 
wherein said chamber is disposed between and defined by 
a pair of axially spaced annular sections of a composi 
tion which serves to support the tube within the aperture 
of said container structure. 

5. In a pressure pouring apparatus of the type wherein 
molten steel is forced by the exertion of gas pressure 
thereagainst from a gas-tight container to a mold dis 
posed without the container, the combination of: means 
for introducing pressure gas into the container, a mount 
ing member disposed within an aperture of the container 
and having a bore extending therethrough, a gas-tight 
seal between the container and the member, a porous 
gas permeable pouring tube having one end communi 
cating with the mold and having the other end disposed 
to extend through the bore of the member and into the 
material to be poured, a non-porous gas impermeable 
coating on the tube extending from the material to be 
poured to the member, and means to maintain within the 
bore of the member externally of the tube above said 
coating a pressure value no greater than atmospheric 
pressure to prevent the pressure gas from permeating the 
tube. 

6. In a pressure pouring apparatus of the type wherein 
molten steel is forced by the application of pressure 
thereagainst from a gas-tight container to a mold dis 
posed without the container, the combination of: means 
for introducing pressure gas into the container, a mount 
ing member disposed within an aperture of the container 
and having a bore extending therethrough from top to 
bottom, a gas-tight seal between the member and the con 
tainer, a porous gas permeable pouring tube having one 
end communicating with the mold and the other end dis 
posed to extend through the bore of the member and into 
the container, a non-porous gas impermeable; coating on 
the tube extending from the material to be poured onto 
the container, said member and said tube presenting 
therebetween in said borean annular chamber Surround 
ing the outer surface of the tube, and means to maintain 
in said chamber a pressure value no greater than atmos 
pheric pressure to prevent the pressure gas from per 
meating the tube. 

7. A pressure pouring apparatus, according to claim 6, 
wherein the chamber in the bore of the member is dis 
posed between and defined by a pair of axially, spaced 
annular sections of a composition: which, serve to support 
the tube within said bore. 

8. A pressure pouring apparatus according to claim 6, 
wherein, said member presents: a passageway therein com 
municating with said chamber, and wherein said" ap 
paratus includes pump means communicating with said 
passageway and operable to exhaust gas from said 
chamber. 

9. In a pressure pouring apparatus of the tube wherein 
molten steel is forced by the exertion of gas pressure 
thereagainst from a gas-tight container to a mold disposed 
without the container, the combination of: means for 
introducing pressure gas into the container, a mounting 
member mounted within an aperture of the container 
and having a bore extending: therethrough from top to 
bottom, a gas-tight seal between the member and the 
container, a porous gas permeable pouring tube having 
one end in communication with the mold and the other 
end disposed to extend through the-bore of the member 
and into the container; axially spaced-annular-sections of 
a refractory, mix supporting the tube in the bore of the 
member and defining between the outer surface of the 
tube and the inner surface of the member an annular 
chamber, a non-porous gas impermeable coating on the 
tube extending from the material to be poured onto the 
member and defining with the member an orifice through 
which pressure gas can pass from the container to the: ; 
tube, and means for maintaining a pressure value in the 
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chamber which is no greater than atmospheric pressure 
to prevent pressure gas from permeating said means in 
cluding a passageway in said member and means to ex 
haust gas from said chamber through said passageway. 
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