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This invention relates to the production of 
metal castings, more particularly of steel, and 
to that type of mold wherein a “riser' is provided 
in communication with the mold cavity With the 
idea of insuring the feeding of molten metal to 
said cavity in an adequate and complete manner 
whereby sound castings may be obtained and the 
effects of shrinkage of the metal, as it solidifles in 
the mold cavity, counteracted by progressive feed 
ing of molten metal to the said mold cavity from 
the reservoir of molten metal in the riser. 
While the present invention is more particular 

ly directed to covered or enclosed risers of the 
type generally known as “blind risers,' it is also 
adapted, as it will appear, to use in connection. 
with open risers in certain cases where the use of 
such open risers may be more convenient or de 
Sirable. 

Generally speaking, in the case of blind risers 
the formation of an initial shell in contact with 
the walls of the riser has been considered as a 
detriment inasmuch as it prevented the access of 
atmospheric air to the molten metal within the 
shell so that as this metal shrunk, or as it at 
tempted to flow from within the shell to the 
molten cavity, a vacuum would be formed within 
the shell resulting in loss of hydrostatic head 
and consequent reduction in feed efficiency of the 
riser. To overcome this detriment various means 
have been suggested from time to time to "break' 
such a vacuum by providing for the formation of 
an opening through the aforesaid shell whereby 
atmospheric air may enter the same. 
By my improved system the formation of suc 

a shell within the riser is no longer a detriment, 
but I actually take advantage of its formation to 
provide a closed pressure gas system clearly en 
hancing the production of good castings and even 
facilitating the production of castings of quality 
in a relatively cheap and simple manner other 
wise not possible with the riser systems such as 
are in general use. 
The mere admission of atmospheric air to re 

lieve any tendency to form a vacuum. Within the 
shell of a blind riser fails to meet the require 
ments of producing sound castings by the riser 
method, especially where the molten metal in the 
riser is inherently, or has become in the course 
of the casting operation, of a sluggish nature. 
Furthermore, the mere admission of air or gas to 
the riser, to make up in whole or in part for loSS 
of hydrostatic pressure due to shrinkage or other 
wise in the riser, makes no provision for the feed 
ing or forcing of metal into microscopic or macro 
scopic internal cavities such as may develop dur 
ing or from shrinkage of the casting or from other 
conditions within the mold cavity. 

It is, therefore, an object of the present inven 
tion to provide for a differential in pressure in 
the riser as related to the mold cavity whereby 
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2 
a positive urging of the molten metal from the 
riser into said mold cavity is secured, whereby 
Such excess of pressure in the riser may be such 
as to feed metal therefrom into microscopic or 
macroscopic internal cavities which may develop 
Within the mold cavity or within the casting it 
Self; or whereby such pressure may urge molten 
metal from the riser to the mold cavity even to 
replace metal which may escape from the said 

: mold cavity, such as upon rupture of the initially 
formed shell of the casting for one reason or 
another. 
The invention further aims to provide for the 

freezing of an initially formed shell of metal in 
the riser about an air or gas inlet leading to 
the interior of such shell, and also to provide 
for such sealing in a manner and by means which 
Will not prevent the ready removal of the inlet 
pipe Or duct from the solidified metal of the riser 
upon the completion of the molding operation. 
To that end it is also an important object of 

this invention to provide for the connecting of an 
imperviously walled duct, acting as or leading 
from a source of gas under pressure, with the 
shell formed in the riser by the initial freezing of 
molten metal in such riser contiguous to the walls 
thereof whereby such gas may be passed through 
an otherwise permeable mold, such as of sand, 
Without appreciable loSS of pressure or escape of 
gas through the mold material or about the con 
nection between the duct and the formed metallic 
shell referred to. 
An object of the said invention is also to pro 

vide a relatively high pressure riser System ad 
mitting of a relatively low riser being advan 
tageously operated to efficiently feed a relatively 
tall casting; and still further to provide an ar 
rangement of high pressure riser System capable 
of effecting the molding of a tall casting in a 
manner insuring effective directional solidifica 
tion uniformly from top to bottom, for the pro 
duction of more perfect castings of a tall nature 
than has been generally possible with Systems as 
heretofore used. 
A further object of the invention is to provide 

for the adjustment of feed and/or of pressure of 
air or gas admitted to the riser, for the purpose 
of meeting varying casting conditions either re 
sulting from the type of mold or from the type 
of metal being molded. 
The invention also contemplates the use of 

multiple risers for a common mold, wherein the 
risers are designed as to capacity each to meet 
the requirements of the particular part of mold 
which it is to feed and also contemplates provi 
sion of means for varying the gas pressure ap 
plied to different risers feeding a common cast 
ing, for the purpose of meeting special condi 
tions imposed in each riser; and also, where 
desired, for producing a surge of metal from One 
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portion of a casting being molded to another 
portion thereof to the end that complete filling of 
all the cavities in the mold may be insured. 
An important object of the invention is, fur 

ther, to provide for delaying the freezing of 
molten metal within a shell formed in the riser 
to render more effective the feeding under gas 
pressure of this molten metal to the mold cavity, 
Such delay in freezing being effected by the latent 
heat of gas under pressure admitted to the riser, 
by pre-heating or super-heating such gas before 
it is admitted to the riser, or by causing the 
gaS to engage in chemical action with a pro 
vided Substance for the generation of heat be 
fore, as or after Said gas enters the riser. 
The invention also proposes to provide, in cer 

tain of its forms, for the formation of a “hot 
Spot' at the point of air or gas admission to the 
riser to facilitate such admission; and also con 
templates that, by the use of a relatively high 
pressure, the forcing of gas into the riser through 
sintered or partially fused material about the gas 
inlet may be effected. 
In certain of its modifications the invention 

further provides, in combination with pressure gas 
admission to the riser, for the bringing about of a 
heat-producing chemical action for raising and 
maintaining the heat of molten metal in the 
riser for its more effective feeding to the moid 
chamber, whereby a Smaller riser may be utilized 
than is usual with conventional riser practices 
with consequent saving in production costs. 

In general, the said invention aims to provide 
a positive means for forcing metal from a reser 
voir into a mold cavity, using Superatmospheric 
pressure to overcome any lack of pressure which 
might occur if the ordinary rise fails to func 
tion, and contemplates, where thought neces 
sary or desirable, the application of various de 
grees of pressure within a riser whereby such 
pressure may be progressively increased as the 
metal in the riser becomes increasingly suggish, 
as during the process of pouring. The inven 
tion also contemplates that, where there are Sew 
eral risers on a casting Subject to quicker freezing 
in some risers than in others, differential pres 
Sures may be applied to different risers to com 
pensate for the difference in time of freezing be 
tween different risers. 

Furthermore, the said invention aims to pro 
wide, by the variation of pressures in different 
risers, for the “surging' of molten metal from 
one part of a mold to another to break up crys 
tall formation in various Sections of the mold and 
so delay undesired premature freezing of the 
metal in Such Sections. 
In carrying the said invention into effect, I 

may adopt the novel form of molding apparatus 
constructed substantially in accordance with one 
or other of the arrangements illustrated, by way 
of example, in the accompanying drawing, where 
l: 

Figure 1 illustrates, more or less schematically 
and in Vertical Section, a mold having a blind 
riser and embodying the present invention 
whereby a provision is made for the introduction 
Of gaS under pressure to the interior of the blind 
riser in a manner meeting the requirements; 

Figure 2 is similar to Figure 1 and shows the 
riser portion of the mold as it appears shortly 
after the metal has been poured and a skin has 
formed by cooling on the walls of the riser, the 
drawing indicating the initial introduction of 
gas under pressure within the skin at the upper 
part of the riser; 
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4. 
Figure 3 is a similar view to Figure 2 showing 

a further advanced cooling stage of the metal 
With an increased volume of gas in the riser; 

Figure 4 is a similar view to Figure 2 showing 
the final stage of cooling and the effect of the 
volumetric expansion and/or additional introduc 
tion of gas under pressure to the cavity within 
the riser shell; 

Figure 5 shows in sectional detail a Suitable 
form of capped inlet tube which may be used 
in connection with the apparatus and System ill 
lustrated in the foregoing figures; 
Figure 6 shows an embodiment of the invention 

as applied to an open riser of a mold to produce 
the results sought for; 

Figure 7 shows a modified arrangement where 
in a dense impervious material forms the upper 
part of the wall of a blind riser and illustrates a 
somewhat modified form of the inlet pipe; 

Figure 8 shows a blind riser provided with a 
further modified form of inlet pipe including 
means whereby the oxidation of aluminum, or 
other suitable metal or material, may be availed 
of to maintain or increase the heat of gas within 
the blind riser during the pouring Operation; 

Figure 9 is a detail longitudinal Section of the 
inlet pipe of Figure 8; 

Figure 10 is a transverse section of the Said 
pipe, taken on a plane indicated by the line 0-0 
in Figure 9; 

Figure 11 illustrates a blind riser equipped with 
a gas reservoir positioned and adapted to provide 
for the admission of gas under pressure created, 
at least in part, by the heating of gas within the 
reservoir by the hot metal in the riser to produce 
an effect similar to that of the previously illus 
trated arrangements; 

Figure 12 is a detail sectional view of Such a 
reservoir; 
Figure 13 shows in Section a modified form of 

such a reservoir composed of a substantially gas 
tight dense mold material which may be formed 
in the mold at the upper end of the blind riser; 

Figure 14 shows a combination of such a reser 
voir as that shown in Figure 11 with means for 
introducing additional gas thereto under preS 
Sure; 

Figure 15 illustrates an arrangement, similar 
to Figure 1, wherein a plurality of blind risers 
are provided for a single casting, each equipped 
with separate means for introducing gas thereto 
under pressure whereby the pressure in different 
risers may be controlled or varied to Suit casting 
conditions, and whereby, where desirable, a surge 
of metal from one portion of the mold to another 
may be effected for the production of more per 
fect castings; and 

Figure 16 illustrates an embodiment of the in 
wention adapted to the use of hot tops, as in the 
molding of ingotS. 
Similar characters of reference indicate simi 

lar parts in the several figures of the drawings. 
Referring first to Figures 1-5, Which show a 

simple mold comprising a cope 20 and drag 2 ?, 
, the latter being supported by the drag plate 22 
and the cope and drag being formed of molding 
sand, according to common practice. This mold 
ing sand is usually quite pervious to gas which, 
in general, is of advantage in enabling the mold 
cavities to free themselves of air or of gases 
arising from the molten metal as the metal fills 
the cavities during the pouring operation. 
The illustrated mold is shown as being provided 

With the mold cavity 23, the lower end of which 
is connected by a feed gate 24 with the lower end 
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of a blind riser 25 into which riser the pouring 
gate 26 opens as shown. 27 and 28 indicate vents 
from the upper ends of the blind riser 25 and the 
mold cavity 23 respectively. 

: All of the foregoing is well known to those 
familiar with the molding art, and it does not 
cal for further description or explanation herein. 

It is also well known that the purpose of the 
blind riser 25 is to house an excess of molten 
metal, as a feed for the casting being formed in 
the mold cavity, to make up for shrinkage which 
most metals undergo as they solidify and to thus 
insure a structurally solid and a complete casting 
of the form defined by the said mold cavity. 

It is also well known that, upon the pouring 
of the molten metal into the riser 25 and into the 
mold cavity 23, that part of the metal in contact 
with the Walls of the riser and of the mold cavity, 
as well as with the walls of the connecting feed 
gate 24 therebetween, will first freeze to form a 
shell in contact with these walls, said shell being 
filled with molten metal progressively freezing 
from the outside to the inside in the course of 
time and therefore isolating the molten metal 
within the interior of the shell from the surround 
ing walls of the mold cavity, riser and their con 
necting gate. 

Consequently, shrinkage of this molten metal 
as it, in turn, cools within the so-formed shell 
results in the creation of a vacuum within the 
riser shell, not only deterring effectual feeding of 
molten metal to the mold cavity, thus producing 
an unsound casting in itself, but also preventing 
full flow and access of molten metal to all areas 
of the casting, especially as the molten metal 
becoming cooler tends to thicken and become 
sluggish in its flow characteristics. 

It has been, heretofore, the practice to provide 
in a mold a gas-permeable or other device de 
signed to provide an opening or vent in the upper 
portion of the shell formed during the molding 
operation in the blind riser; or, by mechanically 
interrupting the formation of such shell at Such 
a point, or by providing a "hot spot” in the mold 
designed to act as a heat dam at the desired point 
in the riser. The freezing of the molten metal 
at that point has been discouraged thereby pre 
venting the localized completion of the shell at 
the time when contact of the molten metal with 
the relatively cool walls of the riser caused the 
shell formation within the riser. 
Thus, atmospheric air from the permeable mold 

material, or from a provided opening through 
the said material, has been permitted to enter 
the formed shell to prevent the creation of a 
vacuum therewithin such as would otherwise in 
terfere with the feeding of the confined molten 
metal to the mold cavity in the manner Con 
templated by the use of the riser. 
The foregoing arrangements, while serving to 

minimize the formation of a vacuum in the riser 
and to that extent enhancing the continued foW 
of molten metal to the mold cavity, fail to pro 
vide for such urging or acceleration of such flow 
as may be desirable to prevent or overcome any 
tendency of the forming shell of freezing metal 
in the mold cavity to buckle or warp, or to pro 
vide for Such conditions as where a 'hot Spot' in 
the surface of the mold cavity results in a weak 
ness in the initial metal shell forming therein 
resulting in eventual rupture of the shell at this 
point, thus admitting air from the mold to the 
mold cavity. 
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6 
may be efficiently poured with an upward flow 
of metal from a blind riser of any given height 
and capacity. 
The arrangement of the said Figures 1-5, there 

fore, is directed toward the admission of air Gr 
gas at relatively high pressure (above atmos 
pheric pressure) to the interior of the shell 
formed within the blind riser, and in a manner 
affording free access to the interior of the other 
wise sealed gas-tight shell, whereby the loss of 
pressure due to escape of gas through the mold 
material or otherwise is rendered impossible or 
reduced to a negligible extent. The Said ar 
rangement shows a seal between an impervious 
walled gas conduit and the riser shell which it 
penetrates, said seal being formed as such shell 
results from skin solidification following the 
charging of the blind riser with molten metal. 
This gas-impervious walled passage or duct ex 

tending from a reservoir or source 29 of preSSure 
gas (which may be air) is shown at 30, a pressure 
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The aforesaid arrangements also are unduly a 
limited as to the relative height of casting which 75 

regulator 3 being interposed in the said duct 
whereby pressure and flow of gas admitted to the 
riser 25 may be varied to meet requirements of 
operation; the said duct 30 being shown, in this 
example, as provided with an extension tube 32 
having a gas-impervious wall projecting into 
the upper end of the blind riser .25 and provided 
With an annular sleeve or chill 33 Which Sur 
rounds the tube 32 at its point of entrance into 
the riser 25 and also projects, to some extent, into 
the top of the said riser. 
This sleeve 33 performs an important function 

inasmuch as it acts as a stop for the metal of 
the shell 34 which forms about it when the con 
tact of the riser wall initiates the contiguous skin 
solidification or freezing of the molten metal 
When the riser is first charged, as shown in Fig 
ure 2; and this sleeve 33 may be of a material to 
which the metal of the shell will adhere or Weld 
itself to insure a gas-tight joint at this point. It 
may be of a fixed or a slip fit on the tube 3 ac 
cording to desire; or it may be simply an integral 
part thereof. 
The inner end of the tube 32 is shown as being 

plugged with a cap 35 of graphite, Special glass, 
or other material which may be forced off the 
end of the tube, or ruptured under gas pressure, 
to permit such gas under pressure to enter 
the shell 34 of the riser cavity after such 
shell has commenced to form and gas is forced 
through the duct 30 by the subsequent opening 
of the regulator valve 3 at a determined time 
following the pouring of the molten metal 
through the gate 26 into the riser and so to the 
mold cavity. 
The presence of the cap or plug 35 may in itself 

serve to delay the admission of gas to the riser 
until after the shell 34 has been fully formed and 
sealed about the mouth of the tube 32. m 

It will be observed that, upon this formation of 
the riser shell 34 about the inner end of the walled 
duct or passage 30 a very characteristic and dis 
tinctive structure results wherein an entirely 
sealed closed system is formed comprising the 
Said walled duct 39 connected at One end to a 
source 29 of gas under pressure and at the other 
end to the shell 34, which shell, however, opens 
at the bottom end through the shell-lined feed 
gate 24 to the shell-lined mold cavity 23, thereby 
completing the total enclosure. 
The controlled admission of gas under pres 

sure from the source 29 to the interior of the 
shell 34, therefore, admits of controlled progres 
sive feeding under pressure of molten metal from 
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within the said shell 34 through the feed gate 24 
to the shell formed within the mold cavity, as 
clearly indicated in Figures 2, 3 and 4, until the 
said mold cavity is thoroughly and completely 
filled with metal, in a manner insuring a well 
formed casting of sound internal Structure, due 
to the fact that the pressure and flow of the 
gas may be such as to prevent any collapse of 
deformity of the initially formed shell within the 
mold cavity 23 and also because the movement 
and disposition of the molten metal, even as it 
may become sluggish through lapse of time and 
general partial cooling, may be so urged or ac 
celerated in its flow by the gas under pressure as 
to insure the forcing of the metal into micro 
scopic or macroscopic internal cavities which 
might otherwise tend to remain within the cast 
ing structure. 
The gas pressure utilized may, due to the closed 

nature of the system described, be such as to 
maintain a relatively high temperature, in part 
attributed to such compression in the gas on the 
surface of the molten metal, as to retard the 
general loss of heat therefrom and thereby tend 
to maintain the metal in a molten and flow con 
dition for a longer period of time than would 
otherwise be the case. Means may be even re 
Sorted to, such as those hereinafter described, 
for promoting an elevated heat in the gas ad 
mitted to the shell 34 of the riser. 
Furthermore, as indicated at 36, any suitable 

form of pre-heater or super-heater may be inter 
posed in or applied to the System for raising the 
temperature of the gas to the required degree 
before it is admitted to the riser Shell 33. 
An embodiment of the invention aS applied to 

an open riser is shown in Figure 6, wherein 37 
indicates such an open riser. In this case, im 
mediately upon filling the said riser 37 with mol 
ten metal above the level of the gas inlet tube 
32, the Surface of the poured metal is covered 
with a cooling agent, which may be in the nature 
of a metal or other slab or scrap metal 38, 
adapted to form the initial upper layer or top 
portion of the riser shell 34, as will be readily 
understood, thereby completing the closed pres 
Sure gas System which thereafter operates in the 
manner already described with reference to Fig 
ures 1-5. 

Figure 7 shows a further modified arrange 
ment, wherein the upper wall and top of the 

-blind riser 34 is formed of a very dense "gas 
impervious layer of mold material 39 in which 
is inserted the inlet pipe 40 to which the gas 
duct 30 is connected, the said pipe 40 being pro 
vided with a core 4f which may be pervious to 
gas under pressure, or which may be similar to 
the cap 35 referred to in connection with Figures 
1-5 as being of graphite, special glass or other 
material which may be dislodged from the pipe 
40 under gas pressure, or ruptured thereby, to 
permit the gas under pressure to enter the riser 
after the initial riser shell 34 has been formed, 
This core 4 may also serve to act as a “hot 
Spot' at the outlet of the pipe to prevent the 
forming shell 33 from closing up the mouth of 
the said pipe 40. 
Figure 8 shows an arrangement wherein the 

tube 32 entering the upper end of the riser is 
charged with material adapted to react with the 
gas (which may be oxygen) fed to the riser 
whereby a high degree of heat in such gas, or 
in the resulting gaseous compound, may be at 
tained for the maintaining of a fluid condition 
of metal within the initially formed shell for a 
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3. 
desirably extended period. For instance, alul 
minum rods 42 may be imbedded in a gas-pervious 
core 43 in such position as to be heated by the 
poured molten metal as the riser is filled. So that, 
when oxygen under pressure is thereafter forced 
through the porous filling 43 of the said tube 32, 
this aluminum will be very rapidly oxidized and 
a correspondingly high temperature gas devel 
oped and admitted to the formed shell 34 of the 
riser, thus transmitting heat to the molten metal 
in the riser and delaying its freezing. Silicon or 
other metals or compounds, capable of being 
rapidly oxidized, will readily suggest themselves 
as available for use in such a manner. 

In Figures 11 and 12 I show another means of 
producing pressure on the molten metal within 
a blind riser 25 depending, in this case, on the 
expansion of confined gas resulting from the 
heating from such gas by the molten metal in 
the said riser, a ceramic or other suitable reser 
voir 44 being shown as imbedded in the mold 
material. at the upper end of the riser 25 and 
having its open end portion projecting there 
into and Surrounded by a metal sleeve or chill 
33. The said open end of the reservoir 44 is 
normally sealed by the cap 35 similar, for in 
stance, to that referred to in connection with 
the description of Figures 1-5. In this case, the 
initially formed metallic shell 34 within the riser 
25 Seals about the mouth of the said reservoir 44 
in the manner already described, and gas within 
the said reservoir is heated both during and upon 
the freeing of the cap 35 from the open end of 
the reservoir (as by heat or by pressure, or by 
both heat and pressure), and the gas so heated 
eXpands and exerts pressure on the fluid metal 
within the formed shell 34, the shell and the 
reservoir thus combining to form the closed pres 
Sure System characteristic of this invention. 
Thus, for example, if this reservoir 44 be con 

sidered as having an internal length of, say, 6% 
inches and a diameter of 1% inches, enclosing 11 
cubic inches of gas under atmospheric pressure 
Such as may be Suitable for application to a riser 
cavity having a capacity of about 15 cubic inches, 
the raising of the gas temperature within the res 
ervoir by the presence of the molten metal in the 
riser to, Say, 2300 F. would result in an absolute 
preSSure approximating 41 pounds which would 
be adequate for the purposes. 
The capacity of the gas reservoir 44 would 

naturally be determined to suit the particular 
riser and molding conditions which it might be 
required to meet. It is also contemplated that 
Such a reservoir may be initially charged with 
gas under preSSure which pressure would be cor 
respondingly increased by the application of the 
heat of the molten metal thereto. 

Figure 13 shows a modified form of the last de 
Scribed arrangement wherein the air reservoir 
45 is of Substantially gas-tight, dense mold ma 
terial formed or inserted in the cope of the mold 
and having a flange portion 46 forming the upper 
Walled portion of the blind riser 25. With such 
an arrangement the sleeve or chill 33 may be dis 
pensed With. 

Figure 14 illustrates a still further modification 
of this arrangement wherein provision is made 
for the admission of gas under pressure to such 
a reservoir, where thought necessary or desirable, 
the reservoir in this case being indicated as a 
tube 47 into the upper end of which the gas duct 
30 opens, and 48 indicates a check valve posi 
tioned to close the gas inlet to the reservoir 
When pressure within the said reservoir, due to 
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the gas-expanding action of the heated metal, 
exceeds that in the gas duct. . . . . 

Figure 15 illustrates an arrangement wherein 
a plurality of risers are utilized in connection 
with the production of a single. casting, and, al 
though in this figure only two risers. 25 and 25 
are shown as of similar size feeding into connect 
ed mold cavities 23 and 23' of different sizes, it 
will be understood that some castings may have 
many risers communicating thereWith, and these 
risers may be of Various capacities, Some large 
and Some Small. - 
As the metal in Small risers tend to completely 

solidify much more quickly than that in large 
ones, my closed and controlled pressure System is 
very adaptable thereto as it permits of the appli 
cation of different gas pressure to different risers. 
For instance, I may apply a high pressure to 
Small risers and a lower pressure to large ones 
to take advantage of this fact that a smaller pe 
riod of time is available during which the metal 
in the smaller riser is sufficiently liquid to flow 
into the mold cavities in the required manner. 
The form of the mold may be such that great 

er local pressure is required in one region than 
another to efficiently fill the same with casting 
metal, or the spaces through which the metal 
may have to flow (or the height to which it may 
be required to be raised) in various parts of the 
casting may require a greater localized pressure 
on the molten metal being fed thereto from any 
particular riser. "My system obviously admits of 
this requirement being met. 

Furthermore, in Such a casting as that shown 
in Figure 14 it may be desirable to produce a . 
surge of metal within the casting, and in a direc 
tion from one riser to another, to break up any 
tendency to crystal formation in various sections 
of the casting and to delay solidification in such 
Sections until a perfect casting structure has been 
attained; and my invention purposes and pro 

5 

..) 

vides for the promotion of Such surging action - 
by controlled Variation of pressure in different 
risers of a single casting and even of controlled 
Variation of Such preSSure during the actual pro 
cess of forming the casting. 
To these ends the second riser 25' in Figure 

15 is equipped similarly to the riser 25 with a 
gas duct 30 and pressure regulator 3 together 
with a sealing collar 33 and heater 36, if de 
sired, as in the case of the riser 25 So that pres 
sure within the second riser 25' may be inde 
pendently controlled. 
While my closed pressure System is primarily 

intended for use in combination with riser fed 
casting molds, it lends itself in many respects to 
the casting of ingots, especially as to the raising 
or maintenance of temperature of the molten 
metal being fed as from a hot top downwardly 
into the ingot mold and the application of pres 
Sure Within a shell, formed in such a hot top, 
So as to have more force than is generally avail 
able to push feed metal into microscopic or mac 
roscopic internal cavities which may develop 
in the ingot structure as casting shrinks. 
As in the case of the castings already referred 

to, pools of molten metal may form between solid 
crystals as the metal in the ingot mold is solidi 
fied, such pools being Surrounded more or less 
by these Crystals in Such manner as to be more 
or less isolated from the nolten feed metal, and 
by my closed System of applying Superatmos 
pheric pressure to the molten metal within the 
initially formed shell this pressure may be raised 

O 
ten feed metal between the crystals and into the 
pools referred to for the production of a more 
perfect casting than Would otherwise result. 
Here again the higher pressure available will ina 
Sure the more effective foW of sluggish metal 
into interstices of the casting. 

In the Said Figure 16, 5 indicates the ingot 
mold on which is Superposed the hot top 5, 
which may be and is usually of refractory ma 
terial, through the side wall of which the inlet 
pipe 32 of the preSSure gas duct 30 extends as 
in the manner of the open riser shown in Fig 
ure 6, 33 being the netal sleeve or chill collar 
for effecting the freezing and sealing of the ini 
tially formed metallic shell about the inner end 
portion of this pipe 32. It will be understood 
that the said Figure 16 shows the condition exist 
ing after gas under pressure has been admitted 
to the area, within the initially formed shell so 
that the plug or cap 35 (which, as heretofore 
explained, is initially used to close the inner end 
Of the Said pipe 32 to prevent access of molten 
metal thereto) is not shown, having been dis 
pOSed of in any of the Ways herebefore stated, 

In its preferred form the element about which 
the riser shell freezes is readily detachable from 
the pressure gas duct so that after the casting 
is completed for removal, together with its at 
tached gate and riser portions, this element may 
be discarded with the riser shell. Thus, for 
instance, the duct 30 may be simply uncoupled 
from the pipe 3 which may be discarded with 
the riser shell, or where the chill collar 32 is of 
a slip-fit arm or otherwise detachable prong, the 
tube 3 may be simply withdrawn or detached 
from the said collar 32 either before or after 
the riser shell 33 has been broken up according 
to the requirements of the particular construc 
tion of the pipe 3 and the collar 32. 
My improved closed pressure System, especially 

as applied to riser fed castings wherein the 
castingS are relatively tall and the risers are 
gated to the bottom thereof, enables a much 
taller casting to be effectively moided in this 
manner, as Will be appreciated by those familiar 
With this art. As the rising metal within the 
noid cavity is cooled by the mold walls, the 
noiten metal reaching the top of such cavity, 
as it is filled, becomes somewhat colder than 
that at the bottom, which is desirable and is 
knoWin in foundry practice as directional Solidifi 
cation. 

However, the molten metal from the riser must 
be fed upWardly into Such Solidifying areas, and 
it Will be obvious that a riser feeding into the 
bottom of a mold cavity with the molten metal 
Suddenly Subjected to atmospheric pressure is 
quite limited as to the extent to which it may 
feed metal upwardly within the mold cavity. 
Consequently, it has been a common practice to 
provide Such tall castings with one or more addi 
tional risers leading to the uppermost portions 
of the mold cavity. 
My closed pressure System in many cases elimi 

nates the necessity of using such additional or 
elevated risers on tall castings while also insur 
ing the desirable directional Solidification to a 
highly efficient degree as well as einstring the 
breakdown of isolated pools of metal and the 
forcing of the molten metal into microscopic and 
InacroScopic internal cavities such as commonly 
developed during casting shrinkage. 

Herein, and in the claims, the term “riser' 
Or “blind riser' is intended to include arrange 

to a point which will assist in forcing fresh mol- is ments such as that shown in Figures 6 and 16, 
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wherein the presence of the cooling agent 38 on 
the surface of the molten metal acts as the 
upper wall or top of the riser and insures the 
formation of the complete shell 34 through which 
the gas duct 30 leads and to which the said shell 
is directly or indirectly connected in a gas-tight 
manner as described. 
While I have in these examples illustrated and 

described the riser as feeding into the lower part 
of the mold cavity, I do not wish to limit my 
self in all cases to this arrangement, as it will 
be apparent that a riser may open into the middle 
or the upper part of a mold cavity. In fact, 
several risers may be used, as on complicated 
castings, at various levels according to con 
venience. 

This invention may be developed within the 
scope of the following claims without departing 
from the essential features of the Said invention, 
and is it desired that the specification and draw 
ings be read as being merely illustrative of a 
practical embodiment of the same and not in a 
Strictly limiting Sense. 
What I claim is: 
1. In combination with a mold having a mold 

cavity and a riser communicating therewith, an 
imperviously walled duct passing through Said 
mold and opening into said riser, means supply 
ing gas under pressure through said duct to said 
riser, and a charge of material interposed in 
the path of gas passing through Said duct to 
said riser, said material being of a character 
to react with Said gas and thereby raise the 
temperature of the gaseous charge entering said 
Se. 
2. In combination with a mold having a mold 

cavity and a riser communicating therewith, an 
imperviously walled duct passing through said 

12 
mold and opening into said riser, means supply 
ing an oxygen gas under pressure through said 
duct to said riser, and a charge of oxidizable 
material interposed in the path of gas passing 

5 through said duct to said riser whereby to raise 
the temperature of the gaseous charge entering 
Said riser. 

3. In combination with a mold having a mold 
cavity and a riser communicating therewith, an 

in imperviously walled duct passing through said 
mold and opening into said riser, means supply 
ing gas under pressure through said duct to said 
riser, a gas pervious core in Said duct, and a 
charge of material carried by said core, said 

15 material being of a character to react with said 
gas and thereby raise the temperature of the 
gaseous charge entering said riser. 

IRWIN A. BILLIAR. 
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