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1. 
This invention relates to the casting of alloys 

or metals under conditions whereby entrained air 
and gases are removed from the casting cavity 
before and during the casting operation to reduce 
the resistance encountered in filling the mold, 
and to permit rapid and complete filling of the 
casting cavity. An important phase of the in 
vention relates to the casting of Ordinarily in 
flammable alloys under non-oxidizing COnditions 
whereby such alloys may be safely cast. 

In casting operations as heretofore performed 
it has been difficult to procure castings free from 
entrained gases because of the resistance encoun 
tered in displacing air and gases from the Casting 
cavity. I have found that castings free from 
entraired gases can readily be formed if the cast 
ing cavity is evacuated before the casting opera 
tion is begun, and that rapid and complete filling 
of the mold is thereby assured. 
Considerable difficulties have also been encoun 

tered in the casting of certain inflammable alloys 
Such for example as magnesium because of the 
chemical reaction that takes place when the 
molten alloy contacts the oxygen of the atmos 
phere. It has been common practice to cast such 
alloys in the presence of sulphur to suppress the 
combustible characteristics of the molten alloy 
by the formation of sulphur dioxide. These ex 
pedients have not been particularly satisfactory 
because it has been impossible to displace the 
sulphur dioxide from the casting cavity rapidly 
enough to insure Complete filling of the mold un 
der conditions whereby castings free from en 
trained gases are insured. 
An object of this invention is to provide an 

improved method of casting whereby the casting 
cavity may be evacuated and, if desired, subjected 
to Suction as the mold is filled to insure rapid and 
complete filling of the mold to provide castings 
free from entrained gases. 
Another object of the invention resides in the 

provision of an improved method of molding 
Whereby the casting cavity of a mold may be evac 
luated to remove oxygen, and molten alloy or 
metal may be introduced into the casting cavity 
by a displacement method under the pressure of 
an inert or non-oxidizing gas to assist in the 
complete filling of the mold under substantially 
non-Oxidizing conditions. 
A further object of the invention resides in the 

formation of a novel crucible and mold combina 
tion whereby oxygen may be displaced from the 
crucible and casting cavity of the mold by an 
inert or non-oxidizing gas, and molten alloy or 
metal may be displaced from the crucible by the 
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pressure of the inert gas to fill the casting cavity 
under non-Oxidizing conditions. 
A still furthez' object of the invention is to proo 

vide an improved crucible whereby oxygen may 
be displaced from the crucible and the pressure 
of an inert or non-Oxidizing gas exerted therein 
to displace alloy or metal from the crucible into a 
casting cavity of a mold associated with the 
crucible. 
Yet another object of the invention is to pro 

vide an improved method of casting whereby the 
casting cavity is evacuated and is subjected to 
suction during the casi,ing operation to provide a 
differential of fluid pressure to assist in the filling 
of the mold. 
A further object resides in the development of 

a displacement method of molding whereby moi 
ten alloy or metal may be introduced into a cast 
ing cavity by a differential of fluid pressure re 
Sulting from the applicatioi of fluid pressure at 
the feeder and suction at tie opposite end of the 
Casting cavity. *?? 
Another object is to provide a mold having a 

casting cavity interposed between spaced feeder 
and vent forming passages whereby the casting 
cavity may be filled with an Aizert gas prior to 
the casting operation and whëréin the vent pas 
Sages become 3ostructed during the casting op 
eration to permit subjecting tº :casting to fluid 
pressure to assist in completely illing the mod, 
A still further object is to provide a crucible 

wherein an alloy or metal may be melted in the 
presence of a non-oxidizing gas to prevent ori 
dation of the Surface of the molten saeta. 

Still another object resides in the provision of 
an improved casting machine having cooperating 
crucible and mold members that may be sub 
jected to the pressure of an inert gas to displace 
oxygen prior to the casting operation, as it where 
in the supply of inert gas to the mold may be 
interrupted simultaneousiy with an increase in 
the pressure of the gas on the crucible to displace 
molten alloy or metal from the crucible to the 
casting cavity of the mold. 
A further object of the investion is to provide 

an improved casting machine capable of melting 
alloy or metal under non-oxidizing conditions, 
and evacuating oxygen from a casting cavity to 
permit the formation of castings free from en 
trained gases. 
Another object of the invention resides in the 

formation of interconnected mold and crucible 
members wherein the mold may be subjected to 
Suction to draw an inert gas into the crucible to 
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displace oxygen from the crucible and casting 
cavity of the mold. 
Other objects and advantages of this invention 

will be apparent from the following detailed de 
scription considered in connection with the ac 
companying drawings, submitted for purposes of 
illustration only and not intended to define the 
scope of the invention, reference being had for 
that purpose to the Suboined claims. 

In the drawings wherein similar reference 
characters refer to similar parts throughout the 
several views: 

Fig, 1 is a longitudinal Sectional view of a cast 
ing machine embodying the present invention. 

Fig. 2 is a longitudinal Sectional view of a mold 
illustrating the formation of a match plate pat 
tern. 

Fig. 3 is a sectional view taken substantially on 
the staggered line 3-3 of Fig. 2 looking in the 
direction of the arrows. 

Before explaining in detail the present inven 
tion it is to be understood that the invention is 
not limited in its application to the details of 
Construction and arrangement of parts illustrated 
in the accompanying drawings, since the inven 
tion is capable of other embodiments and of 
being practiced or carried out in various ways. 
Also it is to be understood that the phraseology 
or terminology employed herein is for the pur 
pose of description and not of limitation. 
Referring now more particularly to Fig. 1, it 

will be observed that spaced crucible and mold 
carrying members 0 and 2 are provided. The 
crucible O consists of a container 4 having a 
partition 6 to divide the space within the con 
tainer into an alloy or metal receiving chamber 
18 and a feeder forming passage 20. The con 
tainer 4 and partition 6 are preferably formed 
of non-conducting material such for example as 
a clay-graphite substance whereby alloy or metal 
22 positioned in the chamber 8 may be heated 
electrically as by induction or high frequency 
electric current emanating from spaced coils 24 
positioned around a portion of the container 4. 
The Colls 24 are hollow as illustrated at 26 where 
by any suitable cooling medium such for example 
as water may be circulated therethrough to pre 
Went overheating of the coils 24. 
The container f4 is preferably provided with 

a flange 28 adapted to receive a fitting 30 to 
secure a cover plate 32 in place on the container 
as by means of SCreWS 34. A gasket 36 formed 
of any suitable Sealing material may be employed 
to Seal the Space between the top of the con 
tainer 4 and the cover plate. 32. The cover 
plate 32 has an opening 38 for the reception of 
the alloy or metal 22 to be cast, and the opening 
8 may be closed by a cover plate 40 having a 

valve member 42 associated therewith. 
The feeder passage 20 communicating with 

the chamber 18 is connected with a feeder pas 
Sageway 44 formed between an upper wall of 
the cover plate 32 and a lower wall 46 of the 
cover plate 32 secured to the container f4 by the 
fitting 30 as illustrated. 
The mold receiving member 2 consists of cope 

and drag portions 48 and 50 having suitable 
Sealing means 52 and 54 such for example as 
rubber, flanges adapted to alline to provide a 
fluid-tight seal between the cope and drag mold 
receiving members 48 and 50. It will of course 
be apparent that any other type of sealing means 
may be employed. The bottom of the container 

of the crucible O and the drag member 50 
of the mold carrying member 2 are positioned 
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on suitable supports in spaced relation so that 
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the cope portion of the mold carrying mem 
ber 2 may be positioned on the drag portion 30 
and the cover plate 32 may be assembled on the 
crucible and noid carrying members to and 2 
as illustrated in Fig. i. 
The cope mold receiving member 48 is pref 

erably provided with an angularly disposed flange 
56 adapted to aline with and be secured to an 
oppositely disposed flange member 58 carried by 
the closure member 2 of the crucible O. A liner 
60 preferably formed of non-conducting material 
Such for example as plaster or silicon, depending 
on whether low or high temperature melting 
alloys or metals are to be cast, is provided to 
form the feeder passage 44 interconnecting the 
feeder forming passage 44 with a downwardly 
extended liner 62 positioned in the cope mold 
receiving member 48. The angularly related 
Surfaces of the lines 60 and 62 abut to form a 
substantially fluid tight joint between the mem 
bers 56 and 58, 
Spaced cope and drag molds 64 and 66 co 

Operate to provide a casting cavity 68 embodying 
the contour of any desired article to be cast. The 
cope and drag molds are each provided with a 
plurality of spaced openings 69 and 70 to provide 
molds of honeycomb-like structure whereby mois 
ture may be readily removed from the mold dur 
ing the drying or curing operation. The cope 
mold 6 has a feeder passage 72 ained with the 
feeder passage in the liner 62, and communi 
cates with the casting cavity 68 through a pas 
sage 74. 
One or more vent passages 76 may communi 

cate with spaced portions of the casting cavity 
68 to permit air or gases to be removed from the 
casting cavity. Filter members such for example 
as plugs of sintered materia 78 may be positioned 
in contoured recesses 79 formed adjacent the 
Surface of one or both of the molds 64 and 66 
to permit air or gases to flow therethrough from 
the casting cavity 68. Suitable spacers 80 are 
positioned in the drag and cope mold receiving 
members 50 and 48 to align the drag and cope 
molds 66 and 64 in suitable spaced relation in 
the mold receiving members 48 and 50. 
Means may be provided to displace oxygen 

from the casting cavity of the mold and the 
space within the crucible. This may be accom 
plished by evacuating the casting cavity and 
crucible or by introducing an inert or non-oxi 
dizing gas into the crucible and casting cavity 
to wash the mold thereby insuring the removal 
of oxygen from the mold. 
One desirable form of mold and crucible evacu 

atting means comprises a conduit 82 projecting 
through one of the mold receiving members 48 
or 50 in communication with a space 84 com 
municating with the casting cavity 68 through 
the vent passages 76 and filter members 78, and 
with the space 8 within the crucible through 
the feeder passages and valve mechanism as 
sociated therewith. 
Spaced mold allining members 86 and 88 are 

provided to insure accurate alignment of the cope 
and drag molds 66 and 68 within the mold re 
ceiving members 48 and 50. These aligning 
members may have oppositely extended conical 
shaped portions to project into oppositely dis 
posed conical shaped holes formed in the con 
tacting surfaces of the cope and drag molds 64 
and 66 to shift the mold members longitudinally 
or laterally relative to each other to align the 
portions of the molds defining the casting cavity 
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is to provide a casting free from offsetting or 
shift between the mold sections. The mold re 
ceiving members 48 and 50 have spaced dowel 
pins carried for example by the cope mold 
receiving member 48 are provided to project 
through eyelets 92 carried by the drag mold re 
ceiving member 50 to insure proper alignment. 
A conduit to preferably formed of flexible 

tubing connected with a source of inert or non 
oxidizing gas such for example as helium, nitro 
gen or hydrogen projects into the valve member 
2. The valve member may be actuated by a 
ever 02 movable between closed, charging and 
casting positions 0, 04 and fos respectively. 
A conduit to connected with the valve member 
82 projects into the space 8 within the crucible 

to direct the inert or non-Oxidizing gas into 
the space within the crucible. A conduit 
preferably formed of flexible tubing intercon 
lects the space 8 within the crucible O with a 
chamber it communicating through an apers 
ture 2 with the feeder passages 20, 44 and 2. 
A valve 4 having a plunger f is provided 
to controll the aperture il 2 under certain con 
ditions of operation. The valve 4 is controlled 
by a bell crank 8 pivotally, mounted on a 
bracket 20, and the crank is actuated by a link 
22 connected with a crank 26 actuated by the 
ever 02 controlling the valve mechanism 2. 
When the ever O2 is in the charging position 

4 the valve if B is open as illustrated in Fig. 1, 
and when the ever 02 is moved to the Casting 
position 9E the valve 4 is moved to close the 
aperture 2. 
The operation of this device is as follows. 

Cope and drag molds having a casting cavity em 
bodying the contour of the article to be cast are 
assembled in the mold receiving members 48 and 
te, The drag mold 66 may be positioned in the 
drag mold receiving member 50, and any cores 
or loose pieces required to cooperate with the 
mold members to shape the casting cavity posi 
tioned in place. The cope mold 64 may be post 
tioned on the drag mold 66, and the cope mold 
receiving member 48 positioned in place, the 
sealing means 2 and 54 cooperating to securely 
seal the joint between the mold receiving mem 
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bers 8 and 56. The cover plate 32 may thera be. 
secured in place by any suitable retaining means. 

If desired the cope mold receiving member 48 
may remain secured to the closure member 32 
of the crucible, and the drag mold receiving 
member 50 with the cope and drag molds as 
sembled therein may be elevated into operative 
relation by any suitable elevating mechanism 
embodying appropriate guiding means. It will 
also be apparent that if desired the mold car 
rying assembly may remain in a fixed position, 
and the crucible O moved to align it in the de 
sired operative relation. It will be understood 
that the crucible and mold carrying members 
can be moved to operative relation by horizontal 
movement of one of the members relative to the 
other. 
A charge of alloy or metal 22 to be cast is 

introduced into the crucible and the closure 40 
is positioned in place. The lever 02 controlling 
the gas inlet valve 2 is moved to the closed post 
tion illustrated at 63, and the suction inducing 
means is actuated to withdraw air through the 
conduit 82 to evacuate the casting cavity 68 and 
the space f8 within the crucible through the 
feeder and went passages. 
When the air has been evacuated, the lever 

82 is moved to the charging position illustrated 

50 

55 

at I to admit inert of non-oxidising gas from 
the conduit into the space within the 
crucible above the alloy or metal 22 to be cast. 
The inert gas fills the space in the crucible 
and flows through the conduit 0 and orifice 
ff, feeder passages 20, 44 and 72 through the 
casting cavity and out through the vent pas 
sage 7, diffusing through the filter members 8 
to the space B4 between the molds and mold re 
ceiving members to the conduit 82. The entire 
space within the crucible and casting cavity is 
thus washed with the inert gas to prevent con 
tamination of the molten alloy or metal during. 
the time it is being melted in the crucible and 
introduced into the casting cavity to form the 
desired casting. Magnesium and other naturally 
inflammable alloys can readily be cast in this 
manner because oxygen is replaced by the inert 
gas and the possibility of combustion is thereby 
prevented. ·? 
The heating meafs, such for example as the 

electrical induction coils 24, is preferably actu 
ated to melt the alloy or metal 22 after the air 
has been evacuated from the crucible. Where 
the induction heating mechanism is employed, 
high frequency current emanating from the coils 
24 heats the alloy or metal 22. 
When the alloy or metal .22 is melted and has 

attained the desired pouring temperature, the 
lever 2 controlling the valve 2 is moved to 
the casting position illustrated at 06. The valve 
member is moved by actuation of the lever 
02 to project the plunger 6 into the orifice 
2 to close the communication between the 

feeder passages 20, 4 and 72 and the space 8 
within the crucible above the alloy or metal 22. 
An increased flow of inert or non-oxidizing gas 
then flows through the conduit 00, valve 42 
and conduit 08 to subject the space f8 within 
the crucible above the alloy or metal 22 to in 
creased pressure to force the alloy or metal out 
through the feeder passages 20, 44 and 72 to fill 
the Casting cavity 68. The suction exerted 
through the conduit 82 withdraws the inert or 
non-oxidizing gas from the casting cavity when 
the lever 02 is moved to the casting position 
06 accompanied by a closing of the valve 6. 
High- differential of pressure resulting from the 
evacuation of the casting cavity through the 
conduit 82 and the pressure of the inert gas in 
the space 8 of the crucible insures rapid filling 
of the casting cavity, and castings free from 
entrained gases are insured. V 

Y. When the casting cavity is filled, the molten 
alloy or metal flows into the vent passages 76 
and contacts the filter members 78 whereupon 
it solidifies to seal of the vent passages. If de 
sired the pressure exerted by the inert or non 
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oxidizing gas may be maintained on the casting 
by leaving the ever 02 in the casting position 
illustrated at 06. 

After the casting has solidified, the mold re 
ceiving members 48 and 50 may be separated and 
the molds 6 and 66 removed therefrom and 
broken up to release the casting. 

If desired the lever f02 controlling the valve 
2 may be moved from the casting position 06 

to the charging position 0 after the mold has 
been filled, whereupon the pressure exerted on 
the alloy or metal 22 in the crucible will be re 
duced to equalize the level of alloy or metal in 
the crucible and in the feeder passage 20 to 
subject the casting to pressure through the feed 
er passages 2, 4 and 2. 

Figs, 2 and 3 illustrate the formation of a 
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match plate pattern 30 having spaced cope and 
drag pattern members 32 and 84 formed on 
opposite sides of the plate 30. The ends of the 
plate 30 are provided with outwardly extending 
projections 36 and 38 adapted to provide 
handles whereby the match plate pattern may 
be readily handled. The feeder and vent form 
ing passages 40 and - 142 may be drilled out to 
provide apertures for the reception of dowel pins 
whereby cope and drag flasks may be alined on 
opposite sides of the match plate pattern 30. 

It will be noted that a plurality of impressions 
32 may be formed on the plate and that each 

impression 32 may be connected by feeder form 
ing members 44 communicating with a centrally 
disposed main runner 46 to. form their in 
pressions in the mold investment used in sub 
sequent molding or casting operations. The im 
pressions f32 and 34 may be of the same or 
different articles and may be as closely spaced 
as is permissible in the particular casting oper 
ation for which the pattern equipment is in 
tended, 

Attention is directed to the fact that the suc 
tion means may be employed to evacuate the 
casting cavity without utilizing the inert or non 
oxidizing gas to wash the casting cavity. By 
subjecting the casting cavity to suction before 
and during the casting Operation, more rapid 
filling of the mold is possible because the molten 
alloy or metal does not encounter the resistance 
of entrained air or gases during the casting oper 
ation as the molten alloy or metal flows into the 
casting cavity. 
The mold evacuating means may be employed 

with any method of casting because more rapid 
filling of the mold is insured since entrained air 
is removed from the casting cavity and the suc 
tion resulting from the evacuation of the mold 
draws the alloy or metal into the casting cavity. 

It will also be apparent that it is unnecessary 
to use induction heating to melt the alloy or 
metal 22 within the crucible to since the alloy 
or metal can be melted in any of the known 
manners, My improved crucible embodying the 
displacement type of molding may be used with 
any type of mold. 

I can: 
1. In a casting device having a crucible includ 

ing a fluid tight closure, mold members associated 
with the crucible and including a casting cavity, 
feeder passage forming means interconnecting 
the space within the crucible with the casting 
cavity, fluid pressure supply means to subject the 
space within the crucible to the pressure of an 
inet non-oxidizing gas, valve means controlling 
said fluid pressure supply means and movable 
from closed through charging to a casting posi 
tion to subject the space within the crucible to 
progressively increased pressure to displace a 
castable substance from the space within the 
crucible and force it through the feeder passage 
to the casting cavity when said valve means is 
in the casting position, vent forming means 
communicating with the casting cavity, auxiliary 
fluid pressure supply means interconnecting the 

8 
space Within the crucible with the feeder pas 
Sage to flush oxygen laden air from the casting 
cavity with inert non-oxidizing gas from the 

O 

space within the crucible, valve means control 
ling said auxiliary fluid pressure supply means 
and movable between closed and open positions, 
the combination therewith of motion transmit 
ting means actuated by the first mentioned valve 
means to maintain the second mentioned valve 
means in the Open position. When the first men 
tioned Wave means is in the closed and charg 
ing positions and to close the second mentioned 
valve means when the first mentioned valve 
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means is in the casting position. 
2. In a displacement type casting device having 

a crucible including a fluid tight closure, a mold 
asSociated with the crucible and including a 
casting cavity, feeder forming means intercon 
necting the Space Within the crucible with the 
casting cavity, fluid supply means to subject the 
space within the crucible to the pressure of an 
inert non-Oxidizing gas, valve means controlling 
said fluid supply means and movable from charg 
ing to casting positions to subject the Space 
within the crucible to increased preSSure, Vent 
forming means communicating With the casting 
cavity at a point remote from the connection 
therewith of the feeder forming means, auxiliary 
fluid supply means communicating with the 
feeder forming means to flush the casting cavity 
with inert non-oxidizing gas to displace oxygen 
laden air therefron, valve means controlling the 
auxiliary fluid supply means and movable be 
tween closed and open positions, the Combination 
therewith of motion transmitting means actuated 
by the first mentioned valve means to maintain 
the second mentioned valve means in the open 
position when the first mentioned valve means 
is in the charging position and to close the Second 
mentioned valve means When the first mentioned 
valve means is in the casting position. 
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