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DE CASTNG METALS 
Gustav Nyselius, Stamford, Conn., assignor to Mount 
Vernon Die Casting Corporation, Stamford, Conn. 
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2 Claims. (C. 22-68) 

This invention relates to improved apparatus for die 
casting, the present application for letters patent thereon 
being a continuation-in-part of my application S. No. 
225,412, filed September 19, 1962, in turn a continuation 
in-part of my application S. N. 176,262, filed February 
28, 1962, both now abandoned. While the herein ap 
paratus is applicable to casting of any metal, it is par 
ticularly valuable when applied to the casting of alum 
inum, as will hereinafter appear. 
The purpose of the invention is to eliminate slag for 

mation during casting i.e. to prevent the formation of a 
plug and other waste metal while forming the desired 
casting. 

Die casting operations as now and previously practiced 
are very inefficient since for each casting operation a 
great deal of casting material is solidified in addition to 
the desired casting. This additional solidified material 
is waste and must be separated from the desired casting 
and collected and remelted. In apparatus in use at the 
present time for casting aluminum a plug of metal solid 
ifies at the front end of the sleeve and is integral with 
the metal solidifying in the runner cavity, the gate cavity 
and the die cavity. The amount of waste metal so "cast' 
is often as much as 50% of the metal usefully cast in 
the die. It must, of course, be separated from the de 
sired casting, i.e., the aluminum which solidifies in the 
die, and separately collected in containers which must be 
stored and eventually transported to a melting furnace 
to be remelted and resupplied to the casting machines. 
When it is considered that a large proportion of this 
separated, stored, transported and remelted casting ma 
terial will again be solidified outside the die cavity and 
will again have to be separated from the desired casting, 
separately collected and stored and transported to the 
melting furnaces and remelted, and that a portion of the 
remelted casting material will go through the same steps 
again and again, it becomes apparent how inefficient are 
the present method and apparatus. 

In the prior art are die casting machines which for one 
reason or another supply molten metal to a charging 
sleeve from a reservoir disposed below the sleeve, and in 
termittently force a charge of metal from the sleeve 
through a runner into a die cavity located above the 
sleeve. However no excess aluminum can be returned 
from the runner by gravity since a plug forms which 
seals the runner from the cavity. 

In the operation of the apparatus described herein no 
plug is formed and all molten aluminum supplied from a 
reservoir for a casting operation is returned to the reser 
voir between casting cycles. This makes it practical to 
use a steel charging sleeve. It would not be practical 
to do so unless the molten aluminum is returned between 
cycles for a steel sleeve would be damaged and eventually 
ruined by continuous contact with molten aluminum. 
The invention will best be understood by reading the 

following description in connection with the drawings 
in which: 

FIG. 1 is a side elevation partly in cross-section, and 
partly cut away, and 
FIG. 2 is an end view taken on the line 2-2 of 

FIG. 1. 
In the embodiment of this invention as Slustrated in 

FIG. 1 molten casting metal is forced into a die cavity 
10, formed between die plates 12 and 14, from a cylin 
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drical charging sleeve 16, through the nipple 18. Die 
plate 12 is supported on stationary die platen 12a and 
die plate 14 is supported on movable platen 14a. The 
sleeve 16 extends through platen 12a and its projecting 
rear end is received in the recess 14b in platen 14a when 
the platens are together and the die cavity is closed. The 
rear end of the sleeve is closed by the end wall 16b. The 
vertical center line or axis of nipple 18, which projects 
radially from the sleeve adjacent its closed end to the die 
cavity and thus communicates between the sleeve 16 and 
the die cavity, is aligned with the line of parting p of the 
die plates 12 and 14. To accommodate the nipple 18 in 
this position, the adjacent faces of the die plates 12 and 14 
are complementally cored out or otherwise recessed to 
seat said nipple. 
Disposed around the full length of sleeve 16 is a heat 

ing coil 20 which is employed to keep the interior of 
sleeve 16 heated sufficiently to maintain the casting ma 
terial therein in molten state. Surrounding the sleeve and 
the heating coil is the insulation 22. The placement of 
nipple 18 short of the closed end of the sleeve 16 as 
shown also results in the nipple being similarly heated by 
the heating coil. 20. 
Within sleeve 16 a charging piston 24 is provided, 

which may be of any known, suitable kind and recipro 
cated in any known, suitable way in timed relation to 
the opening and closing of the platens 12a and 14a. 

It is conventional in the type of machine in connec 
tion with which is illustrated an embodiment of this in 
vention to reciprocate both the movable die platen 14a 
and the charging piston 24 by means of hydraulic 
pressure operated by known timing mechanism, and such 
means is not illustrated herein since it is well known 

In FIG. 1 the charging piston 24 is shown fully re 
tracted, at the end of its stroke, and it will be noted that 
its head portion 24a is just behind the groove 26 pro 
vided in the inner surface of sleeve 16. A conduit 28 ex 
tends between reservoir 30 and groove 26 and casting 
material is supplied from the reservoir into the charging 
sleeve 16 through conduit 28, by pressure applied within 
reservoir 30 as through the air line 32, or alternatively by 
reduced pressure applied through the vacuum line 34 and 
communicated to reservoir 30 through the zig zag ex 
haust gate 36, die cavity 10, nipple 18, the sleeve 16, 
groove 26 and conduit 28. It will be understood that 
the application of pressure within reservoir 30 will be 
controlled by suitable means, such as, for example, the 
solenoid valve 38 shown in connection with the pressure 
line 32 to operate in timed relation with the cycle of 
operation of the casting machine. 

If the vacuum line 34 is used it will be actuated only 
after the die plates are closed, and when the charging 
piston is in its fully retracted position, and it will be cut 
off by the hardening of casting material in the zig zag 
exhaust gate. If the pressure line 32 is employed it will 
be actuated only after the die plates are closed, and when 
the charging piston is in its fully retracted position, and 
and it will be cut of when the piston has advanced suf 
ficiently to cover groove 26. 

I have successfully supplied casting material from a 
reservoir such as 30, through a supply line such as 28, 
into a horizontally disposed charging sleeve such as 16, 
by supplying a pressure of only 16 oz. through line 32. 

It will be understood that in the operation of the ap 
paratus shown in FIGS. 1 and 2 part of the casting ma 
terial supplied into sleeve or cylinder 16 will be forced 
through nipple 18 from sleeve 16 into die cavity 10 by the 
forward movement of the charging piston 24. Upon the 
return stroke of the piston the casting material in nipple 
18 falls back into sleeve 16, and from sleeve 16 the cast 
ing material will return by gravity through groove 26 and 
conduit 28 into the reservoir 30. 
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The space within sleeve 16 and nipple 18 is kept heated 
to a temperature above the melting point of the casting 
material. By arranging the die cavity above and very 
close to sleeve 16, and the reservoir below. sleeve 16, and 
eliminating the formation of a plug, any excess aluminum 
below the die cavity is returned to the reservoir between 
charging-cycles. . . . . - - - - 

There has thus been provided a method and apparatus 
have been provided in which the above mentioned obects 

in a thoroughly practical manner. 
What I claim is: --- 
1. Apparatus for die casting metal which comprises: 

a stationary die plate and a movable die plate which 
when their relatively inner faces are closed together de 
fine a die cavity, the stationary die plate having an open 
ing extending transversely through it directly below the 
die cavity, and the movable-die plate having a recess in 
its relatively inner face extending in continuation of the 
posed in the opening in the stationary die plate and have 

relatively inner face of the stationary die plate and 
adapted to move into the said recess in the corresponding 
inner face of the movable die plate when the die plates 
are closed together, a short-length nipple affixed to and 
projecting radially from said forward end portion of said 
sleeve to the die cavity and communicating directly be 
tween the sleeve and the die cavity, the axis of the nipple 
being aligned with the line of parting between the die. 
plates and the inner faces of said die plates being com 
plementally recessed to provide a full tubular seat for said 
nipple, means extending the full length of said sleeve for 
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the melting point of the casting material, a reservoir for 
metal casting material disposed below said sleeve, and 
means for intermittently raising a charge of casting ma 
terial from the reservoir to the die cavity including a 
conduit communicating between the reservoir and the 
rearward end portion of the sleeve and a charging piston 
reciprocable within the sleeve to force a charge of cast 
ing material from the sleeve through said nipple to fill 
the cavity, the conduit communicating to the sleeve at a 
point along the length thereof which is so located that 
when the plunger is at the rear end of its stroke the con 
duit connection to the reservoir is uncovered, thus allow 
ing molten metal in the heated nipple and sleeve to re 
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maintaining the sleeve and nipple at a temperature above 

from steel. 
opening in the stationary die plate, a sleeve fixedly dis-- 

20. . . . 
ing a closed forward end portion projecting beyond the . 

turn to the reservoir by gravity after each reciprocation 
of the plunger. . . . . . . 

2. Apparatus according to claim 1, wherein the molten 
metal being cast is aluminum and the sleeve is fashioned 
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