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- This invention relates to die-casting, and
more particularly to a method and means for

~die-casting any metal under any desired high
pressure. : | | -

5 A common type of die-casting machine is the

blunger type, in which a reciprocable plunger
and. cylinder are immersed in a reservoir of
molten metal, from which the plunger operates

to pump some of the metal into 5 die. This type

p of die-casting machine has the advantage of
~ Making it possible to attain relatively high pres-
sures in the casting operation. However, its use
is limited to alloys having a comparatively low
melting -point, say 800 degrees Fahrenheit, be-
cause at higher temperatures difficulty is experi-

enced due to expansion and freezing of the plung-

er in the cylinder. - _ | |
This difficulty has led to the development of

the diréct air type of die-casting machine, a com-~

mon form of which employs an enclosed goose-
neck ladle, which is filled ‘with metal by being
- lmmersed in a reservoir of molten metal, and to
which compressed air is subsequently admitted
in order to eject the metal therefrom into the
die. With this machine almost all metals may
- be’cast except those having so very high a mel-
Ing temperature that the strength of the ladle
against the air pressure is weakened, but the air
machine suffers from the disadvantage that the

) maximum pressure obtainable is relatively low.

- The primary object of the present invention is
to combine the advantages and overcome the dis-
advantages of both the plunger and the air types
of die-casting machines, and thereby to make it

o Possible to cast any metal at any desired pressure.

- hven when working with low temperature al-

loys the plunger type of machine heretofore em-
- ployed could not attait extremely high pressures
owing to difficulties arising with the fit between

45 the cylinder and the piston or plunger. It is very

difficult to maintain close tolerances between
- these parts when they are completely immersed
~ in molten metal or when the eylinder carries mol-
ten ‘metal, because of the large - temperature

3 changes to which the parts are subjected be-

- tween the cold and the heated state; because of
the abrasion beétween the plunger and eylinder

when working on a miolten metal constantly
.. tending to solidify; and because of the solubility

~of the material of the piston and cylinder in the

- molten metal. One important object of my in--
~vention is to overcome the foregoing difficulties

- and to make possible the attainment of extreme-
ly high pressures without necess’ating close fits

Ing cast and necessitates recurring replacement

filling the various foregoing _
substantially smaller floor space than machines

and, in fact, allowing for solidification of metal
on the walls of the cylinder. U

In die-casting machines of either the plunger
or the air type there is a constant tendency for
the working parts of the machine to go into so-
lution in the reservoir of molten metal. This
leads to a constant loss of metal in the form of
a discarded dross-like substance and, more im-
bortantly, causes.contamination of the metal be-
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of the immersed machine parts. A further object

of the present invention resides in the provision

of a die-casting machine not subject to these

difficulties and disadvantages, and thereby mak-

Ing possible the casting of pure metal. | - %0
It sometimes is desired to make g certain num- -

- ber of castings of 3, given metal and an additional |

quantity of similar castings of a different metal.
With the prior machines it has been necessary |
In such cases to drain the reservoir of metal and %5

melt the desired second metal, or to change ma-
chines, or, in the case of metals of widely differ-

ent melting point, Yo change from one to an-

other kind of machine. Still another object of
this invention is to make possible the manufac- 8¢
ture of successive castings out of different metals,
the change being made at will and even in alter-
nation. | S
Other objects of this invention are to provide
a die-casting machine which, in addition to ful- g5
objects, will require -

heretofore usad;-and which may be manufactured

at a relatively low cost.

To the accomplishment of the foregoing and
such other objects as will hereinafter appear,
my invention consists in the die-casting method
and machine elements and their relation one - to
the other as hereinafter are more particularly
described in the spgcification and sought to be de-
fined in the claims. The specification is accom-
banied by drawings in which: T
 Fig. 11is a partially sectioned vertical elevation .
through a machine embodying the present: in-
vention; . o e 100

Fig. 2 illustrates a die receptacle being loaded
with metal to be cast: . - . o

Fig. 3 is a plan view. of a
including a fluted receptacle: -
- Fig. 4 illustrates the casting operation; -~

Fig. 5 shows the ejection of the castings arfd
gate from the lower die portion; and S

Fig. 6 is a section through a modified die-cast-
1ng maChipe. o S : T o
Referring flrst to Fig. 6, there is a die con- 1o

90

lower “dle portion
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sisting of a lower die portion 2 and an upper
die portion 4, separable on a parving line 6. The
lower die portion is provided, in addition tc the
usual mold impression 8, with a receptacle 10
for receiving the molten metal to be cast, and a
eate 12 connecting the mold impression 8 with
the receptacle 10. The upper die portion 4 is
provided with a mold impression 8’, mating with
the mold impressicn 8, and with a cylindrical
opening 14 closely fitting a plunger 16 smalier in
diameter than the receptacle 10 and located
thereabove. The plunger 16 may be reciprocated
by any suitable means, here exemplified by &
hydraulically operated piston 18 reciprocable
in a cylinder 20 mounted on & clamping plate 22.

In operation the separable die portions are
separated and a preferably, though not nec-
essarily, measured quantity of molten metal 1S
transferred by means of a ladle from a reservoir

of molten metal and poured into the receptacle

10. 'The upper die portion 4 is then clamped
upon the lower die portion 2, and the plunger
16 forced into the receptacle 1¢. This kind of
casting may be conveniently referred to as
“press-coating”. The receptacle 10 being larger

in diameter than the plunger 16, solidification

of metal around the walls of the receptacle does
not affect the descent of the plunger. In effect,
the latter displaces the center or heart ol the
metal from the receptacle 10 through the gate 12
and into the mold impressions 8, 8’. The plunger

16 may be quickly reciprocated before the metal

remaining in the receptacle 10 Ireezes to the
plunger. The die portions may then be sepavated
and the casting and the remaining metal in the
receptacle be ejected from the lower die portion

- by means of ejector fingers 24. The casting may

o0
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then be broken from the gate in the customary
manner, and the gate remelted for further use.

With this arrangement it is obvious that the
reservoir of metal may be kept molten in a re-
fractory crucible, thereby avoiding contamina-
tion. Extremely high pressures may be obtained
because a close tolerance may be provided be-
tween the plunger 16 and the upper die por-
tion 4, inasmuch as these parts are not steadily
immersed in metal and, in fact, may, if desired,
he artificially cooled. The plunger iIs smaller
than the receptacle 10, thereby allowing for
solidification of metal around the walls of the
receptacle, and consequently preventing injury
and wear of the plunger. The apparatus may
he of extreme simplicity for any_form of press
may be used to clamp the die portions together
and to apply movement to the plunger.

The machine so far described has been selected
for preliminary explanation of the invention be-

cause of its simplicity. Identically similar prin-

- ciples are made use of in the more complex ma-

chine next described with reference to Figs. 1
through 5 of the drawings. In this machine there

is a die including a lower or ejector die portion

39 and an upper or cover die portion 34, these die
portions being separable on a parting line 36.
The lower die portion 32 is provided with a plu-
rality of mold impressions 38, there being four
similar impressions illustrated in the present ex-
ample. Tt will be understood, of course, that any
suitable number of mold impressions may be pro-
vided and that these may be different, as well as
alike. |

The lower die portion 32 is also provided with
8 receptacle 40 which is preferably located as
shown in central relation with respect to the

- plunger and the receptacle to prevent this from

mold impressions 38. The latter are. connected
with the receptacle 40 by appropriate gates 42.

The upper die portion 34 is provided with. rhold
impressions 38’ which mate ‘suitably with the
mold impressions 38 in the lower die portion 32. g0
The upper die portion is also provided with.a ¢y~
lindrical opening 44 closely fitting a reciprocaple
plunger 46 which is smaller in diameter than the
receptacle 40. |

The lower die portion 32 is provided with ejec- g5
tor fingers 54 for ejecting the finished castings,
and with an ejector finger 56 for ejecting the
metal remaining in the receptacle 40.

Tn the case of the particular castings here be-
ing manufactured it is necessary to provide cores g
or core pieces 58 projecting intc the mold impres-
sions. To prevent freezing of the cast metal 10
the core pieces it is desirable to not only give
them a slight taper, but also to make them recip-
rocable so that they may be quickly retracted g5
from the castings. | | |

The method of the present invention may next -
ke explained with particular reference to Figs. 2,

4, and 5 of the drawings. In Fig. 2 the upper die
portion -has been separated from the lower die jg
portion, thereby exposing the receptacle 40. The
ejector fingers 54 and 56 have meanwhile been
retracted, and the cores 58 have been elevated to
their proper positions. A quantity of molien
metal is dipped from a reservoir of pure molten {ps
metal by a ladle 60 and transferred to the recep-
tacle 40. The ladle 60 is preferably of proper size
to ‘measure out approximately the necessary
quantity of metal for one casting operation, but
this quantity is not critical. Obviously, the re- 11g
ceptacle 40, in the case of any particular die, 1Is
likewise made of sufficient depth to permit the
ejection therefrom of sufficient metal for the
castings being made without permitting the
plunger 46 to reach the hottom of the receptacle. 115

Referring next to Fig. 4, the upper die portion
34 has been clamped in proper position on the
lower die portion 32, and the plunger 46 has been
forced downwardly into the receptacle 40, thereby
causing the center inetal to be dispiaced there-= ;9
from, and through the gates 42 into the mold
impressions 38, 38’. The casting operation may
be run at any desired pressure, the pressure be-
ing . determined by the force with which the
plunger 46 is forced downwardly into the recep- 193
tacle 40. The descent of the plunger 46 is not 0
obstructed by solidified metal on the walls of the
receptacle owing to the fact that sufficient clear-
ance is allowed between the diametfers of the

happening. 130
Almost instantly after the plunger has been de-
pressed it may be retracted and the core pileces
58 retracted, inasmuch as only a relatively small
quantity of metal is being brought into consid-
erable intimate surface contact with die por-
tions, core pieces, and a plunger, which are all
in a relatively cool state. As is clear from Fig. 5,
the upper die portion is next elevated and sepa-
rated from the lower die portion, and the ejector
fingers 54 and 56 are raised, thereby freeing the 140
castings and the cup-shaped metal remaining in
the receptacle from the die. -The castings may
readily be broken free at the gate in the usual
manner, and the cup-shaped remaining metal
may be re-melted and again used for casting. 149
Referring again to Pigs. 2 through 9, and more |
particularly to Figs. 3 and 5, it will be noted that
the receptacle 40 my be provided with a flute or
groove 62 at-each of the gates 42. These flutes

135
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~ facilitate the rea,dy dlscharge of metal from the

- 1t may be explained thet the excess diameter of -
the reeepteele relative to that of the. plunger is
_hecessitated by two component increases, one due

receptacle 40 upward through the gates 42 when

the plunger descends. From another viewpoint,

~ to solidification of metal around the walls of the

10

receptacle, and the other due to clearance desired

‘to- perrmt upward flow of the displaced metal.

The flutes or grooves 62 permit the receptacle 40
to be designed with a closer .clearance because

- .only the first component need be provided for,

15

- flutes.

the second component being taken care of by the
In this manner the weight of metal which
must be handled and re-melted because of the
metal remaining in the receptacle at each cast-

- Ing operation is greetly reduced. In fact, while

20
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- I have suggested that in the practice of my inven-

tion the plunger displaces only the center portion
or heart of the metal in the receptacle, and while

I propose to use this terminology in the claims
appended hereto, I wish it to be clearly under- -
- stood that I do not intend by this terminology to

convey the 1mp1 ession that only a small portion
of the metal in the receptacle is displaced. As a

- matter of fact, qulte the opposite is true, and with,

an automatic machine such as is disclosed in Pig.
1 of the dre,wmgs opening and elesmg of the die

pertmns may be proceeded with 'so rapidly that
only ‘a slight solidification of meta] takes place

. -around the walls of the receptacle, and conse-

quently a small clearance may be used. This

~ clearance, however, is in every. case quite large

'eempered W1th the close fit obtained between the

plunger and the opening in the upper die portion,
and also is quite large compared with the clear-

‘ances used in the erdmery plunger type of die-
| eastmg machine.

Consequently, by the statement

- . in the claims that the plunger. is substantially

40

50
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smaller in diameter than the receptacle, I do not
mean, that it is only a fraetmn of the diameter of
the reeepte,ele forit is nearly equal to the same,
but rather that the clearance is several or many

- times that normally employed between a plunger
and cylinder used for ejecting molten metal. |

In the foregoing description it has been as-

sumed that suitable means are avallable for

opening or closing the die portions and for recip-
rocating the plunger, the core pieces; and the gjec-
tor fingers. Suitable means for the performance
of these several functions are next described with

particular reference to F1g 1. The lower die por-
tion 32 is carried by a frame or bed portion 70

-'meunted upon 2. eulteble foundation 72. The
- frame 70 also carries means generally 1nd1eated
at 74 for operating the ejector fingers 54 and 58. |

and the core pieces 58 ‘The upper die portion 34
is carried upon. a cross head 476 reciprocably

| meunted on four vertical pillars or rods 78 which

60

pressure..

are ﬁxed at their lower ends to the machine

frame 70. A fixed cross head 80 is bolted to the
upper ends of the rods 78 and carries means for
operating the cross head 76 and the plunger 46.
The present machine is hydraulically operated,
preferably by oil supplied under a suitably high
The movable cross head 76 is recipro-
cated by a piston 82 connected thereto by a piston

rod in the form of a.tube 84. The piston 82 re-

ciprocates within a fixed cylinder 86 and, if de-
sired, cil may be selectively admitted and dis-
eherged from either end of the cylinder in order
to.move the piston 82 in either direction, and

‘thereby to open or close the die portion 34 at-
tached to the cross head 76. However, as will be

eubsequently expla.med the plston 82 and cylmder

86 may be made only uni-directionally eperetwe

for clamping the die portions together but not'

for separating them.
The plunger 46 is reelproeeted by means of a

piston 88 to which it is connected by a piston rod -

30. The piston rod 20 passes through the tubu-

lar opening in the piston rod 84, thereby making

it possible for the pistons 82 and 88 to be con-
centric and their forces to be applied symmetri-

cally. The piston 88 reciprocates In a fixed cylin-

der 92 bolted between an upper cylinder head 94

~and a lower cylinder head 96 which, in turn, acts

as the upper cylinder head of cylinder 86, and is
bolted to the fixed frame member 80.. The cylin~
der 92 is longer than the cylinder 86 because. the
stroke of piston 88 must exceed that of piston 82
by the amount of immersion of plunger 46 desired
in the receptacle 40. This, in turn, depends upon
the displacement of metal needed in relation to
the diameter of the pertwuler plunger then being
employed.
piston 88 is made larger than that of piston 82
by an amount equal to the largest stroke. of

plunger 46 which, it is anticipated, w111 be de.sured

In the operation of the machine.

During the casting operation the cross head 76
must be forced downwardly with sufficient pres-
sure to prevent leakage through the parting line
between the die portions. On the other ‘hand,

3

80

39

90

In-practice, of course, the stroke of

1

95

00

a relatively slight force is sufficient to elevate the 1.!

cross head and the upper die portion between
casting operations. It is desirable to retract the

plunger 46 almost lmmedmtely after it has de~

| scended for reasons previously explained, where-

as the upper die portion 34 is preferably elevated
only after the plunger 46 has been retracted.
These facts may be taken advantage of by pro-
viding a collar 98 between the plunger 46 and the
piston rod 90, which engages a shoulder 100 in

-the hollow piston rod 84 during the upward mo- :

tion of the plunger 46. The o0il pressure em-
ployed is very high in order to obtain the desired
casting pressure and the desired commensurate
clamping pressure between the die portions, and

 this pressure, applied solely to the underside of

pisten 88 and not to the underside of piston 82, is
sufficient to retract the plunger, and upon collar
38 reechmg the shoulder 100 to raise CIross heed

76 and the upper die portion 34, the pressure on

the upper side of p1sten 82 having meanwhﬂe :

been released.

The ejector ﬁngere o4 are positioned in ad-
vantageous location in the lower die portion,
dependent upon the pertleular castings being
made. The lower ends of the ejector fingers are
fixed to an ejector plate 102 in corresponding lo-
cations.
cross rod 104 through posts 106. Cross rod 104
1s rigidly fixed on a piston rod 108, the upper
end of which acts as the ejector finger 56. Pis-

-ton rod 108 is connected to a piston 110 recipro-

cating in a cylinder 112. Accurate location of
the upper ends of the ejector fingers 54 during
the casting operation is insured by stop screws
114 located in the ejector plate 102. It will be

clear from the description thus far that upon
- the application of pressure on the underside of

piston 110 the ejector fingers 54 and 56 may all
be simultaneously raised, and, thereby serve to

eject the castings and the cup-shaped gate from

the lower die porticn, as is indicated in Fig. 5.
The core pieces 58 are located in positions

necessitated by the particular cestmgs being
manufactured, ahd are fastened in similar lo-
cations to a core plate 116. This core plate is

The ejector plate 102 is connected to a

i
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- of its melting point.
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provided with suitable apertures to permit the
free passage therethrough of the ejector fingers
54. The core plate is related to a cross head
118, just as the ejector plate 102 is related to
the cross head 104. But the cross head 118 is posi~
tioned at right angles to the cross head 104, that
is, it is perpendicular to the plane of the draw-
ings and is connected to the core plate 116 by two
vertical posts, one of which is shown at 120, The
cross head 118 iz fixedly mounted on a tubular
piston rod 122 fixed at its inner end to a piston
194 which is reciprocable in a cylinder 126. The
piston rod 122 is hollow in order to permit the
passage therethrough of piston rod 108. The
cylinder 126 is anchored to the frame 70 through
brackets 128, and the cylinder 112 is fixed to the
end of cylinder 126 and through it to the Iframe
70. It will be clear that during the casting op-
eration the core plate 116 is held upwardly by

pressure exerted on the lower side of piston 12¢
and that immediately after the casting operafion

the piston 124 may be forced downwardly, thereby
retracting the core pieces 58, as is indicated in
Fig. 5. It will be noted that the ejector plate
102 and the core plate 116 approach each other
at the end of the casting operation, but the per-
missible travel thereof is properly limited to
prevent interference. It will also be clear that
with certain castings the core pieces and core
plate may be dispensed with, and that in other
castings it may be necessary to use horizontally

‘reciprocable core pieces which, with the present

machine, would have to be operated manually.

It also may not be amiss at this point to men-

tion that in the case of certain complex castings
it may be necessary to use a die consisting oI
more than two die portions, but all these special
problems belong to the province of the artisan
skilled in the preparation of dies for die- *casting,
and need not be entered into here. It will also
be understood that while I have not disclosed
the precise piping and valve mechanism t¢ bhe
used for controlling the oil supplied to the cylin-
ders 86, 92, 112, and 126, these may be of con-
ventional {ype snd may be and preferably are
suitably interconnected to make the operation

of the machine depend simply upon the move-

ment of a single manually operable control mem-
ber. 'This is readily accomplished in the case of
the present machine because so many of the
movements may take place simultaneously.

My die-casting or press-casting method and

its application to the die-casting or press-casi-

ing machines here set forth will be understood

from the foregoing description thereof. The
method and the machine possess numerous ad-

vantages which, for the most part, will already

be apparent. Any alloy may be used regardless

prevent freezing, may be used in a pure state
or in alloys containing no aluminum. High pres-
sures may be obtained equal to an even sub-
stantially greater than those now obtainable in
plunger type machines and while working with
any desired metal or alloy. The pressure obtain-
able is not dependent upon maintaining a close
fit between a plunger and a cylinder containing
molten metal. The plunger is not forced against
colidified metal and therefore is capable of in-
definite wear. There is no need to use asbestos
cups or the like to prevent solidification of metal
while press-casting.

Tt is possible to obtain eastmgs of great purity
for the metal may be kept molten in a refrac-

7Zinc alloy, which ordi-
narily must have edded thereto aluminum. to

1,061,941

tory crucible.
operated from a single crucible.

A number of machines may be
A single ma-
chine may be operated from a number of cruci-
bles, thereby making it possible to change the
metal being cast at will. No machine parts be-
ing immersed in molten metal, the replacement

cost, due to solutlon of immersed parts, is elimi-

nated. |
The machine in simple form may be applied

to take advantage of any pressure mecianism
which happens to be anyway available, for all
that is essential is a die provided with a suit-
able receptacle and plunger. The machine In
the form here disclosed is economical of floor
space and is relatively economical to build. The
machine is not connected to a melting furnace

or reservoir of metal, and therefore remains rel-

atively cool, so that close tolerance may be pro-
vided in the various moving parts which, in turn,
makes for increased length of life of the machine.

Tt will be apparent that while I have shown
and described my invention in the preferred
forms, many changes and modifications may be
made in- the structures disclosed without de-
parting from the spirit of the invention, defined
in the following claims. k

1 clalm |

1. In die-casting under pressure the method
which includes pouring a quantity of molten

metal into a receptacle in enclosed communi- i
cation with a mold, causing a slight solidifica-

tion of metal on the walls of the receptacle, and

80
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displacing the molten center portion only of the -

metal out of the receptacle and forcing the sald
molten metal into the mold under pressure.

2. A die-casting machine comprising a recep-
tacle for molten metal, a. mold in communica-
tion therewith, means to force the molten center
portion only: of the metal out of the receptacle
and into the mold, and means to remove the
solidified remgining metal from the receptacle.

3. A die-casting machine comprising a recep-
tacle for receiving a measured quantity of molten

‘metal from a reservoir, a mold in communication
with said receptacle, means to cover the recep- i
tacle, means to displace the molten center por-:

tion only of the metal out of the receptacle and
to force said molten metal into the mold, and
means to remove the casting from the mold and

the remaining meta,l frem the reeepte,cle in a:

solid state.
4. A press-castings machine comprising a re-

ceptacle for molten metal to be cast, a mold in

enclosed communication therewith, and a plung-

er for displacing the metal from the recepiacle I:

into the mold under pressure, said plunger. be-
ing substantially smaller in diameter than the
diameter of the body of metal in the receptacle.
5. A die-casting machine comprising upper

116

115

[
- QJ
o’

and lower die portions having a mold impression ;5!

and a receptacle for molten metal, a gate. con-
necting the mold impression with the receptacle,
and a plunger reciprocable through one of said
die portions for displacing solely the central
portion of the metal out of the receptacle threugh
the gate and into the mold impression.

6. A die-casting machine comprising a Iower
die portion having a plurality of mold impres-
sinns and a receptacle for molten metal, a gate
connecting each of the mold impressions with
the receptacle, an upper die portion, and a
plunger reciprocable through said upper die
portion for displacing the central portion only
of the metal in the receptacle through the gates

-
D
|

bt
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-
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and into the mold impressions under pressure. 150
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ceptacle being downwardly
vided with a flute
of

tion only of the metal in the receptacle through
the flute and gate and into the mold Impression.
8. A die-casting Mmachine comprising a lower

- die portion having g, plurality of mold impres-
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~ cate the ejector fingers.

,770-

76

ceptacle for molten metal, g

- sion. : | '““

sions and a receptacle for molten metal, a ggte
connecting each of ‘the mold.
the receptacle, said receptacle being downwardly

ciprocable through ssid upper die portion for dis-

Placing the metal in the receptacle through the
futes and gates and into the mold impressions.

J. A die-casting machine comprising a lower
die portion having g mold impression and g re-

mold impression with the receptacle, an upper
die portion, and a, plunger substantially smaller

An diameter than the body of metal in the re-

ceptacle reciprocable through saig upper die por-

tion for displacing the central portion of the metal.

In the receptacle through
mold impression.

the gate and into the
10. A dle—casting .machine comprising a mold

11. A die-casting machine comprising separable
‘die portions provided with g mold

impression, a
receptacle in flow communication with the mold
Impression, reciprocable core pieces, reciprocable
ejector fingers for the finished casting and re-
reciprocable plunger
smaller in diameter than the receptacle for dis-
placing metal therefrom into the mold impres-

Impression, reciprocable

than the receptacle for dis-
Placing metal therefrom Into the mold - impreg-
sion, means to open or close the die portions,
means to reciprocate the plunger, means to re-
ciprocate the core pieces, and means to recipro-

13. A die-casting machine comprising separa-

-~ cilprocate

metal upwardly therethrough, an upper die
portion, and a plunger reciprocable through said’
upper die portion for displacing the central por- -

- Into said well, and means
Impressions with plunger into said well and thereby displacing hot

‘through said inlet tq

gate connecting the

‘a mold impression, and g gate leading from the
upper portion of the receptacle to the mold im-

“mold

- 'from the 'receptacle. |

‘arable die

tapering receptacle, g mold impression, and a

core pieces, reciproca- .
gate leading

~ble ejector fingers for the finished casting and
‘receptacle residue, and g reciprocable plunger
smaller in diameter

‘between the

cate the

pressure.

14, In die-casting apﬁaratus, the combination
of two die members providing a well having in
1ts side g

casting cavity between sald die mem-
bers, and an inlet for sald casting cavity con-
hected with the channel above the bottom of the
well, a plunger guided for

for depressing said

metal therein upwardly through the channel and
the casting cavity.

- 15. In die-casting apparatus, the combination
of a die including two die members providing a
casting cavity therebetween and a well in said

die communicating at g point above its bottom

with said casting

above said well, and means to
€r into said well and thereby
therein upwardly and through
tion to the casting cavity.

16, A press-casting machine comprising

displace hot meta]

SeP -

arable die portions provided With a receptacle, -

sald receptacle being adapted to receive
be cast in the

tacle, the gate,

tlons are separated.

17. A die-casting machine comprising a down-
wardly tapered receptacle for )

. 18. A press~casting machine comprising sep-

portions provided with a downwardly
from the upper portion of the re-
ceptacle to the mold Impression, said receptacle

, _ of metal in the re-
ceptacle and reciprocable into sald receptacle,

said plunger having a clearance between it ang
the receptacle which at its minimum is Substan-
tially larger than the maximum

tional die-casting machines, and means to eject

80

channel extending upwardly from its

downward movement

- 95

depress said plung-
| 100
Such comunica-
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