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1 Claim. (CI. 22-68) 

This invention relates to die casting machines 
of the type employing a plunger to force into th 
mold cavitythe material to be cast. - 
Die casting machines have heretofore been used 

in which molten material to be cast is ?rst intro 
duced into a horizontally disposed well or recep 
tacle, and is then forced from the receptacle by 
means of a plunger reciprocable therein into a 
mold cavity formed by a stationary die and a 
movable die, which dies are replaceable in order 
to permit the making of a variety of objects in 
the machine. In suchmachines, the stationary 
die is provided with a horizontal transverse sprue 
hole which forms a continuation of the bore of 
the receptacle mentioned, and together with that 
bore forms the chamber into which the molten 
material to be cast is placed preparatory to forc 
ing it into the mold cavity. The injecting stroke 
carries the plunger into the sprue hole and al 
most to the die parting line in order that as much 
as possible of the material being cast may be 
forced into the mold cavity. ' 
However, certain dif?culties have been encoun 

tered with such machines. Since the injection 
stroke of the plunger carries it into the sprue 
hole, and the sprue hole comprises part of the 
chamber from which the molten material is in- ' 
jected into the mold cavity, it is necessary that 

_ the sprue hole align accurately with the bore. 
of the receptacle in. order that the plunger may 
operate properly. Furthermore, it is desirable, 
in the interest of simplicity of the machine, that 
the length of the stroke of the plunger remain 
constant; but since the stationary die is replace 
able and varies in thickness depending on the 
shape of the articles being cast in the machine 
at any particular time, the length of the chamber 
in which the plunger operates during the casting 
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operation likewise varies. As a result, it is neces- - 
sary to use receptacles and plungers of various 
lengths if the stroke of the plunger is to remain 
constant. > 

A further di?‘lculty is encountered when such 
' machines are used for casting the higher melting 
point metals, ‘such as aluminum or brass, chie?y 
because of rapid deterioration of'the chamber 
from which the“ molten metal is forced by the 
plunger. To check deterioration of the recepta 
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cle which forms part of that chamber, it has been ' 
proposed to cool it arti?cially by means of a suits 

. able cooling chamber, but to provide the sprue 
hole with a cooling chamber and the necessary 
accompanying mechanism complicates the die ' 
construction and assembly, and also results in 
detrimental fatigue stresses in the die. 
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It is an object of this invention to provide die 
casting apparatus of'the type described, in which 
a mold cavity is formed by a ?xed die and a mov 
able die, and in which a plunger is reciprocable in 
a chamber formed by the bore of a receptacle and 
by a transverse sprue hole in the ?xed die, but in 
which a plug ?xedly attached to the movable die 
prevents molten metal in the receptacle from 
?owing into the mold cavity until pressure is ap 
plied to the metal by the plunger. 

It is a further object of this invention to pro 
vide die casting apparatus in which a plunger is 
reciprocable in the bore of a horizontally dis 
posed receptacle and in a sprue hole which forms 
a continuation of that receptacle bore, and in 
which a plug ?xedly attached to the movable die 
prevents molten metal in the receptacle from 
?owing into the mold cavity until pressure is ap 
plied to the metal by the plunger, but cooperates 
with the wall of the sprue hole when the dies 
are in a closed position to provide a passage 
through which the'molt‘en metal is forced into 
the mold cavity when pressure is applied thereto. 

It is a further object of this invention to pro 
vide die casting apparatus for the casting of high 
mleting point metals in which the metal is forced 
into the mold cavity by a plunger which is recip 
rocable'in a horizontally disposed receptacle and 
in asprue hole in a, die, but in which the cham 
ber in which the metal to be cast is placed lies 
within the receptacle mentioned and is arti?cially 
cooled along substantially its entire length. 

Referring to the drawing, 
Fig. 1 is a vertical sectional view of a portion 

-of a die casting machine embodying my inven 
tion; ’ 

Fig. 2 is a vertical sectional view showing the 
dies of Fig. 1 separated; and - 

Fig. 3 is a front plan view of the movable die 
shown in Figs. 1 and 2. 
In the machine illustrated in the drawing, the 

?xed die I and the movable die 2 cooperate to 
form the mold cavity 3,,the die 2 being movable 
to and from the ?xedh die i in the manner well 
known‘ in-the art. A substantially horizontally 
disposed receptacle 4 for molten metal is attached 
to the. ?xed die i and'is provided with a pouring ’ 
hole 5 therein through which molten materialto 
be cast can be poured into the bore 6 of the recep 
tacle from a hand ladle or the like. The fixed die 
i is provided with a transverse sprue hole ‘I which": 
forms a continuation of the receptacle bore 6 and’ 

, communicates with the mold cavity 3 through the 
gate "I. Iiie sprue hole ‘I is preferably slightly‘ 
larger in diameter] at its inlet end than the end 



2 
of the receptacle bore 6, though it may coincide 
in diameter at the point mentioned with the end 
of the receptacle bore. 
The movable die 2 carries a plug 9-b0lted or 

otherwise ?xedly attached thereto which projects 
from the die face, the plug being adapted to ex 
tend into the sprue hole ‘I as far as the mouth 
or inlet of the sprue hole when'the dies areclosed. 
The plug 9 is provided with a longitudinal groove 
ll! therein which cooperates with the wall of the 
sprue hole ‘I to form a passage which extends 

2,244,816 
of the sprue hole. Sumcient metal is poured into 
the receptacle I initially that when the casting 
has been formed a small amount of the metal will 

' remain, in the receptacle between the end of the 
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from the mouth of the sprue hole toward the gate _ 
8 and serves to conduct material being cast from 
the‘ receptacle 4 into the mold cavity 3 when pres 
sure is applied thereto as hereinafter described. 
It is preferable that, except for the groove ill, the 
plug 9 ?t closely in the sprue hole along its entire 
length'whlch projects from the face of the mov 
able die, though it is also possible for the plug to 
fit closely in the sprue hole only at the latter’s 
mouth. The plug 9 closes the mouth of the sprue 
hole 1 except for that portion thereof which 
iorms the entrance to the passage mentioned 
which is de?ned by the wall of the groove l0 and 
the wall of the sprue hole, and since the outlet of 
the groove I0 is above the level of the end of the 
receptacle bore 8, molten- material in the recepta 
cle bore cannot ?ow into the mold cavity with 
out the application of pressure thereto. Thus, 
the plug 9 acts as a dam between the receptacle 
bore 6 and the mold cavity. 
The plunger II is reciprocable in the bore 6 of 

the receptacle 4 for the purpose of injecting into 
the mold cavity through the groove ill the mate 
rial to be cast. The plunger II is preferably ac 
tuated by suitable hydraulic mechanism, and has 
a stroke su?lciently long to carry it into the sprue 
hole ‘I when the plug 9 is withdrawn from the 
sprue hole. During the injecting stroke of the 
plunger, the plug 9 occupies the sprue hole; and 

' the materialto be cast is con?ned in the recepta 
cle I between the end of the plunger Ii and the 
face of the plug until it is forced out of the recep 
tacle and into the mold cavity by the plunger. 
The receptacle 4 has double walls which provide 
a cooling chamber l2 around the receptacle, ex 
tending'substantially the full length of that re 
ceptacle, so that a cooling medium, such as water 
or air, can be circulated therein to cool that ele 
ment and molten material therein, the inlet pipe 
I3 serving to introduce the cooling medium into 
the chamber l2, and the outlet pipe H serving 
to carry away the coolant. ' 
The apparatus described above operates as fol 

lows: - 

The movable die 2 is advanced to a closed po 
sition with the ?xed die I, as shown in Fig.1, 

' to form the mold cavity 3. During the closing 
of the dies, the plug 9 advances into the sprue 
hole ‘I until it closes the mouth of the sprue hole 
except for the entrance to the passage formed 
by the groove l0 and the wall of the sprue hole. 
With the plunger in a fully retracted position, 
metal in a suitable condition for casting is poured 
into the receptacle 4 through the pouring hole 5, 
after which plunger II is advanced rapidly to 
force the metal into the mold cavity 3 through 
the passage formed by the groove l0 and the wall 
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plunger H and the face of the plug I. Mean 
while, cooling ?uid is circulated in the chamber 
l2 through the pipes I l and I4. when the cast 
ing has solidi?ed and the movable die is with 
drawn to open the mold cavity, the movable die 
carries with it the plug I, whereupon the plunger 
ll advances into the sprue hole ‘I and ejects from 
the bore of the receptacle 4 and from the sprue 
hole any solidi?ed metal therein. ' 
With apparatus of the type described above, it 

is unnecessary that the sprue hole ‘I align ac 
curately with the bore of the receptacle 4, al 
though it is essential that the sprue hole and re~ 
ceptacle bore align 'suillciently, to permit the 
plunger to advance into the sprue hole when the 
plug 9 is withdrawn. Consequently, it is possible 
for the sprue hole to taper outwardly from the 
receptacle, as shown in Fig. 1, and that form of 
sprue hole is preferred since it facilitates removal 
of any solidi?ed metal remaining therein after 
the casting has solidi?ed. 
Various modi?cations can be made in the ap 

paratus described above without departing from 
the spirit of my invention or from the following 
claim. For example, although it is preferable 
that the outlet of the groove ll be above the up 
per level ofthe receptacle bore i in order to pre 
vent the metal in the receptacle from flowing 
.into the mold cavity without the application of 
pressure thereto, it is also possible to achieve the 
desired result if the outlet of the groove is below 
that level, provided that at some point in its 
length the groove is high enough that the molten 
metal being cast must be subjected to pressure to 
force it through the groove and into the mold 

I cavity. 

I claim: ‘ » ‘ 

In a pressure casting machine including a ?xed 
die and a movable die cooperating to form a mold 
cavity, a receptacle adjacent the ?xed die for 
supplying material to be cast, said receptacle 
having a substantially horizontally disposed bore, 
and said ?xed die having a sprue hole therein ' 
forming a continuation of said receptacle bore, a 
plunger reciprocable in said receptacle bore and 
in said sprue hole, and a plug ?xedly attached to 
said movable die; when said dies are closed said 
plug extending into said sprue hole and termi 
nating in a plane at the juncture of the sprue 
hole and receptacle bore, said plug and the wall 
of said sprue hole cooperating to form a passage 
therebetween communicating with said recepta 
cle bore and said mold cavity, the bottom of the 
entrance of said passage being above the level of 
molten metal within said receptacle when said 
plunger is in its retracted position, and the mouth 
of said receptacle being closed by said plug ex 
cept at the entrance of said passage, whereby said 
plug prevents molten metal within said receptacle 
bore from ?owing into said mold cavity prior to 
the application of pressure to the molten metal 
by said plunger. . 

- CHARLES F. VON LYNN. 


