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This invention relates to die-casting machines,
and more particularly to a multiple die-casting
machine, N

Die-casting machines usually embody a reser-

5 voir of molten metal, a furnace for heating the
same, a die in which the metal is cast, and as-
sociated operating mechanism for feeding the
metal into the die under pressure and for per-
mitting removal of the finished castings from

10 the die. The primary object of the present in-
vention is to multiply the output of a die-casting
machine without proportionately increasing the
consumption of fuel and power and the necessary
fioor space and labor. .

The surface of the metal in the reservoir is
exposed to the atmosphere and is oxidized, form-
ing a dross which must be frequently removed
therefrom. This dross difficulty is especially great
in the goose-neck type of die-casting machine
%0 because the horizontal reciprocation of the goose-
neck ladle needed to disengage the nozzle from
the die necessitates an increased exposed reser-
voir surface. A further object of my invention
is to diminish. the loss caused by the formation
of dross, and to this end the ladle is given solely
a vertical reciprocation so that the exposed sur-
face of the reservoir may be only slightly larger
than the ladle. Even more importantly, the mul-
tiple operation before mentioned is employed,
that is, the ladle is provided with a plurality of
goose-necks each used to transfer molten metal
to a different one of a plurality of dies so that
the exposed metal in the reservoir is very greatly
reduced in proportion to the output of the ma-
chine. This also reduces the loss due to alloy
contamination.

The simple vertical reciprocation of the goose-
neck ladle leads to the difficulty of disengaging
the die from the outlet nozzle on the goose
neck. For this purpose in the present machine
the die holder is provided with suitable mecha-
nism for reciprocating the entire die into and
out of engagement with the nozzle of the ladle.

The die ordinarily consists of separable por-
tions to permit of the removal of the finished
castings therefrom. In.-the ordinary die-casting
machine the inner portion remains stationary and
* the goose-neck ladle is reciprocated horizontally
as well as vertically in order to engage the goose-
neck nozzle with the stationary inmer portion
of the die. The outer portion of the die is
mounted reciprocably so that it may be separated
from the inner portion and the finished castings
removed therefrom. In the present machine it
53 has already been pointed out that the goose-neck
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ladle is reciprocated solely vertically between a
loading position immersed in the reservoir and &
casting position above the reservoir, and that it
is therefore necessary for the inner die portion
to reciprocate. A further object of the present 60
invention is to permit of separation of the inner
and outer die portions for the removal of castings
without loss of time, and to this end the inner.
and outer die portions are reciprocated simulta-
neously, but the outer die portion is reciprocated 65
further than the inner die portion, thereby sepa-
rating the die with the same rapidity and ease
as though only the outer die portion were being
reciprocated. :
In the ordinary die casting machine the mech- 70
anism for reciprocating the goose-neck ladle
both vertically and horizontally must be very
strongly constructed in order to permit of forc-
ing the goose-neck ladle against the die with con-
siderable pressure in order to form a leakproof 76
joint in spite of the great pressure under which
metal is ejected from the ladle into the die. It
is apparent that if a multiple machine were pro-
vided merely by employing a plurality of parallel
similarly directed nozzles the force of engage- 80
ment would have to be proportionately increased
and that additional difficulty would arise because
of the possibility of the pressure of one of the
nozzles tending to relieve the pressure of another
of the nozzles. Accordingly, another object of 85
my invention is to insure that the multiple noz-
zles will be engaged with the respective dies with
equal pressure and to obviate the necessity of an
extremely rigid supporting and moving mecha-
nism for the goose-neck ladle. This object is 90
fulfilled by providing the ladle with oppositely
directed goose necks and bringing the dies into
forceful engagement with the nozzles by moving
them simultaneously and oppositely into engage-
ment therewjth. With this arrangement it will 95
be obvious that the ladle itself may be lightly
and preferably floatingly supported so that it may
freely position itself between the oppositely mov-
ing dies and that the pressure between the noz-
zles and the dies will be exactly equal at each side. 100
In the ordinary die-casting machine the reser-
voir and furnace for heating the same are ordi-
narily mounted directly on the machine frame
or foundation. Considerable heat is therefore
transferred from the reservoir and furnace to 108
the machine which increases the heat radiation
loss of the machine and which shortens the life
and lessens the accuracy of the mechanism of
the machine, inasmuch as the tolerances in the

. machine mechanism must be made large in order 110
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to allow for the expansion and coniraction caused
by the chenges in tempereture {6 which such
mechapism is subjected when the machine
changes from & cold to hot condition. One obk-
Ject of the present invention is to ocvercome these
disadvantages caused by transfer of heat to the
machine mechanism, end for this purpose the
reservoir and furnace sre mounted independ-
ently of and disconnected from the machine
irame in order fo very greatly reduce the hest
transfer thereto.

Die-casting machines are commonly of two
types, the plunger type and the air type, each
respectively suitable to the cesting of different
metels and alloys. A die-casting plani which
is to be capable of handling various metals and
alloys heretofore had to be equipped with both
kinds of die-casting machines, which is wasteful
of investment, fioor space, and so on. A still
further object of the present invention is to pro-
vide a combined air and plunger type of die
casting machine which will consist of & single
frame with cooperating die holders and meche-
nism for cperating the same, and which will be
adapted for recelving either a goose-neck ladle

-and mechanism for operating the same, or =

plunger and mechanism for opérating the same.
To the accomplishment of the foregoing and
such other objects as will hereinafter appear, my

invention consists in the elements and their re- -

lation one to the cther as hereinafter are more
particularly described in the specification and
sought {o be defined in the claims. The specifi-
cation is accompanied by drawings in which:

Fig. 1 i3 a partially sectioned elevation of the
die-casting machine;

Pig. 2 is a plan view of the same;

Fig. 3 is & section taken in the plane of the
line 3—3 in Fig. 3;

Fig. 4 is a section taken in the plane of the
line 4—4 in Fig. 2;

Fig. 5 is a section taken in the plane of the
line 5—5 in Fig. 2; :

Fig. 6 is a Jongitudinal section taken in the
plane of the line 8—8 in Fig. 2:

Fig. 7 is a longitudinal section through the
machine when arranged for plunger operstion:
and -
Fig. 8 is a transverse section through the same
machine. .

Referring to Figs. 1 through 6 of the drawings,

- there is a reservoir of molten metal A which is

~~heated by & furnace B. A gooseneck ladle C is

B

vertically reciprocable between a loading posi-
tion immersed in the reservoir and a casting po-
sition above the reservoir, as is in the drawings
shown. There are dies D, the inner portions 64
of which are mounted on reciprocable die hold-
ers E, and the outer portions 86 of which are
mounted on reciprocable die holders . The ma-
chine frame G carries suitable mechanism for
operating the ladle C, the inner die holders E, and
the outer die holders F, all of this mechanism
being operated from a single ‘driving motor H,
The reservoir A is made with an open or ex-
posed upper surface only slightly larger than the

" ladle C, this being made possible by the simple

.70

vertical movement of the ladle. The furnace B is
preferably simply & gas furnace. The veservoir
i supported on the upper edge of the furnace,
and the resevvoir and furnsce sre mounted in o
recess 3 in the foundetion 4 of the machine.
The machine frame G is provided with an open-
ing § greater in diameter then the diemeier of
the furnace B, and the ressrvolr angd furnace arg

1,986,141

mounted independently of and disconnected from
the frame G, so that there is a grest reduction
in the transfer of heat to the meachine frame and
mechanism. This reduces the heat loss due to
rediation, and increases the life of the machine
because the operating parts may be made with
closer iolerances than would be the case were
the machine exposed to large temperature varia-
tions.

The ladle C is a multiple gooseneck ladle, and
preferably is provided with a pair oi oppositely
directed goosenecks 8 and 10, each provided with
& substantially horizontally directed outlet or noz-
zle 12 through which the metal ejected from the
ladle flows into the dies D. The ladle is fully en-
closed, and has connected thereto a compressed
air inlet pipe 14 provided with a valve 16 con-
trolled through s cord 18 passing over a station-
ary pulley 19, so that the metal may be ejected
into the dies under considerable pressure.

The ladle is supported st the lower end of &
vertically reciprocable rack 20, which meshes
with & pinion 22. The drive for the pinion 22 is
best shown in Figs. 2 and 5, referring to which
rotation of & continuocusly driven line shaft 30,
itself driven by motor H through gearing 120,
rotates a spiral gear 24 meshing with a spiral
gear 26 on a counter shaft 28. The shaft 28 car-
ries gears 32 and 34 for respectively causing im-
mersion and emersion of the ladle. Gear 32
meshes directly with a gear 36, while gear 34
meshes with & gear 38 through an intermediate
idler gear 40, so that gears 36 and 38 rotate in
opposite directions. Pinion 22 is mounted on &
shaft 42, to which are fixed the driven portions
of single revolution clutches 44 and 46, respec-
tively arranged to engage with either the gear
36 or the gear 38. Clutch 44 is operated through
a finger 48 and an operating rod 59, best shown
in Figs. 5 and 6, while clutch 46 is operated
through finger 52 and a rod 54, best shown in
Fig. 8. Rods 50 and 54 are simultaneously and
oppositely moved by a pair of bell crank levers
56, in turn operated through rod 58 by a manu-
ally operable control lever 60, best shown in Fig.
1. It will be obvious from the description so far
that motion of lever 60 in one directton will cause

descent and immersion of the ladle C, while mo- .

tion in the opposite. direction will cause ascent

. and emersion of the ladle C. The clutches 44 and

46 are single revolution clutches or otherwise
similarly arranged to automatically disengage
when the ladle has been moved to either of its
extreme positions. The compressed air pipe 14
is provided with & flexible connecting portion 63
to permit the desired movement of the ladie C.
The dies D each consist of separable portions,
the inner and outer portions being respectively
marked 64 and 66, these portions being separable
on & parting line 68. The inner die portions 64
are fized to die holders E which are mounted re-
ciprocably on rods 70, die holders & being made
reciprocable in order to permit the inner die por-
tions 64 to be moved out of engagement with
the gooseneck nozzles 12 to permit vertical move-
ment of the ladle C. The desired reciprocation
of the die holders E is obtained through toggle
arms 72 having & fixed bearing on shafts 74,
the bearings of which are mounted rigidiy on rods
70. The toggles at both sides of the machine are
locked t{ogether and simulianecusly operated
through the shafts 7¢ extending transversely of
the machine, ag is best indicated In Figs. 2 and
4 of the drawings. 'The upper and lower toggles
are operated simultancously through vertical
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connecting rods 76, while the toggles for each half
of the duplex machine are moved simultanecusly
through a connecting link 78, and oppositely by
reason of the bell crank levers 80 and 82 heing
oppositely disposed. The initial drive of bell
crank lever 82 is through a connecting rod 84
in turn operated by a crank 86 on a shaft 88.
As is best indicated in Figs. 2 and 3, the crank
shaft 88 has at its extremity opposite to crank
86 a clutch 90, which is preferably a half revo-
lution clutch, engageable with a worm gear 92,
in turn driven by a worm 94 on the main shaft
30 previously mentioned. Clutch 90 is operated
through a finger 96 in turn operated through
an oscillatable shaft 98 by a manually operated
lever 100. By manipulation of the lever 100 the
crank shaft 88 may be given a half revolution
and all of the toggles 72 moved simultaneously
into near alinement, so as to bring the die holders
E and the inner portions 64 of the dies D into
engagement with the nozzles 12 of the ladle C.
Similarly, under the further control of lever 100
the crank shaft 88 may be given another half
revolution, thereby breaking the toggles 72 and
moving the inner portions 64 of the dies D out-
wardly g sufficient distance to clear the nozzles

0f the ladle C and so to permit the ladle C to be

immersed in the metal in the reservoir A by
manipulation of the ladle controlling lever 60.
The outer portions 66 of the dies are mounted
on die holders F, which, like die holders E, are
reciprocable on the eight longitudinal rods 70.
Die holders ¥ are reciprocated simultaneously
with die holders E, but a greater distance in
order to separate the outer die portions 66 from
the inner die portions 64, so as to permit the re-
moval therefrom of the finished castings. The
die holders F are moved by connecting rods 102,
in turn operated by cranks 104, made integrally
with crank shafts 88 and 106. Crank shaft 88
and its drive and clutch mechanism have already
been described. Crank shaft 106 is provided
with & similer half reveolution cluich 108 for en-
gagement with 2 worm gear 110 itself meshing
with 2 worm mounted on the main shaft 30.
Clutch 108 is controlled through s lever 111,
best shown in Fig. 1, operated by & link 112 ex-
tending to the other end of the machine and
there operatively connected to & crank 113 on
shait 98 of lever 100. In this manner upon op-
eration of the lever 100 both the clutches 90 and

108 ere enmaged, and the outer die holders F are

simultenecusly and oppositely reciprocated. At
the same time the inner die holders E are simul-

teneously and oppositely reciprocated a lesser

amount, as was previously described.

It mey at some time be desired to operate the
machine with only one of the dies D. For this
reduced output it is mecessary that the goose-
neck 8 of ladle C be stoppered against loss of
metal, and to-this end & blank inner die portion
mey be used to seal off the nozzle on gooseneck
8. This blank must be reciprocated outwardly
when the ladie is to be immersed in the reser-
voir, and It is for this reason that the die holders
E are both connected to the single crank shaft
88, and thereby are always simultaneously and
oppositely reciprocated. Meanwhile the link
112 which interconnects clutch 108 and operat-
ing lever 106 may be dropped from active posi-
tion by lifting it out of the bifurcation 114 on
lever arm 111. The shaft 106 and the corre-
sponding die holder F may thus be left stationary
in retracted position when only one die is to be
used. However, it will be understood that if

3

desired it is also possible to permit full opera-
tion of both die holders E and F and to merely
employ a blank die on one side of the machine.

It will be noted from the construction of the
machine that the dies are forced oppositely
against the nozzles of the ladle C, placing the
ladle, the dies D, the connecting rods 102, and
the toggles 72 all under compression, which com-
pression is taken up directly by the eight lon-
gitudinal rods 70, which are designed and an-
chored in the central yoke of the machine with
cufficient strength to take the tension. With
this construction the ladle C may be mounted
yieldably or floatingly with its elevating rack 20,
s0 as to center itself between the oppositely mov-
ing dies. This insures equal pressure on the two
nozzles and equal pressure on the two parting
faces of the dies, and dispenses with the neces-
sity of buttressing the ladle and mechanism
thereof against movement. The design of the

-machine is such that the toggle -levers 72 come

nearly into dead center and the cranks 104 come
into dead center when the halves of the dies are
being clamped together and to the gooseneck
nozzles, so that extreme pressures are obtainable
for sealing fhese parts against leakage during
the casting operation. Toggles 72 do not quite
come into alinement in order to prevent them
from ever being placed under tension by the pres-
sure of connecting rods 102. When both sides
of the machine are in operation the pressure of
the toggles 72 may be augmented more than nec-
essary by the pressure of connecting rods 102.
The inner die holders E are therefore provided
with adjustable capstan screws 202, locked in
adjustment by capstan nuts 204. The screws 202
act as stops by butting against the stationary
bosses 205, as is best illustrated by a comparison
of these parts in Figs. 1 and 6. The adjustment
of the desired toggle pressure is made at the turn-
buckle 85 on connecting rod 84, and stops 202
are adjusted to leave a slight additional clear-
ance. The pressure between the halves of the
dies is adjusted by turnbuckles 208 on connecting
rods 102, and if this is considerably greater than

the_ pressure needed at the nozzles 12 the stops

202 act to apportion the pressures as desired.

80
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The stops 202 serve with especial usefulness when -

only cne side of the machine is in operation, for

in thet case in the absence of stops the entire jq;

pressure of connecting rod 102 would be placed

ot
]
en

upon the toggles 72 located at the opposite side .

of the machine.

It will be appreciated that while the present
machine has been illustrated as mechanically
operated it is equally possible to apply the prin-
ciples of and construction for hydraulic and
pneumatic operation to good advantage in my
multiple die-casting machine, using opposed pis-
tons for moving the dies against_a floating ladle.
It will also be appreciated that the controlling
mechanism, which has here been illustrated as
being manual through the use of levers 60, 100,
and cord 18, may be suitably mechanically in-
terconnected and interlocked for automatic op-
eration if desired, so that the entire machine
may be put through a complete cycle of opera-
tions from one removal of finished castings to the

180

138

4

next removal of finished castings through the -

manual operation of only a single controlling -

means. 'These refinements have been dispensed
with in the present case in order not to ob-
scure the salient features of a multiple die-cast-
ing machine in contra-distinction to a single
die-casting machine.

i3
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So far I have described an sir type of die-
casting machine., This type of machine is useful
with all metals, but is open {o the disadvantage
of having a relatively low pressure limit. If is
mostly used for aluminum alloys or other silloys
heaving 2 high melting point, with which other
msachines cannot ke employed very satisfectorily.

The other general class of die-casting machine
is known as the plunger type, and Is preferable
to the air type of machine because it is readily
possible to attain much higher casting pressures
than may be attained in the alr machine. How-
ever, the plunger machine is iimited to alloys
of compearatively low melting point, say 850 de-
grees F., which ciass Includes the zine, tin, and

lead alloys, because at higher temperatures dif--

Aculty is experienced due to expansion and frecz-
ing of the plunger in the cylinder.

I have illustrated the application of some of
the features of my invention $0 a plunger {yps
of machine in Figs. 7 and 8 of the drawings. Re-
ferring to these figures, it will be understood thad
the machine is generally similar to that previous-
Iy described except that the reservoir A’ in this
case includes & cylinder 152 and oppositely di-

rected nozzies 154. A plunger 156 is fitied fo

cylinder 1532 and is driven by pneumsatic pres-
sure, applied through 2 pipe 158, valve 180, and
pipe 162, to & plston 184 reciprccating within g
cylinder 168. Piston 184 is made large in diam-
cter relative to the diameter of plunger 158 so
ithat extremely high easting may be exerted upon
the molien metel in the reservoir 150.

- Cylinder 152 is provided with an opening 170
which in ccoperation with plunger 156 acts g5 3

. valve for the plunger system. The plunger 156

40

50

during its descent covers aperture 170, thereby
sealing the lower portion of cylinder 152 from the
open supply of metal in reservoir A’, and there-
after the plunger acts to eject meial through the
nozzles 154 under high pressure.

Plunger 158 is retracted by shifting the valve
180 so as to admit sir from pipe 158 through pipe

172 to the lower side of piston 164, end simul- .

taneously disconnecting pipe 162 from pipe 158
and connecting it with a discherge pipe 174, so as
to relieve the pressure from the upper side of
the piston. When plunger 156 1s drawn upweardly
additional metal runs from the reservoir A’
through opening 170 into cylinder 152.

The reservoir A’ and associated pump mechs-
nism is heated by a furnace B’, which, like the
furnace B, in the air type of machine previously
described, is supported independently of the
frame G of the machine, and is disconnected
therefrom, thereby reducing heat transfer o the
machine,

The inner portions 84 of the dies D mounted on.

die holders ® are moved awey from the nozzies
154 during each cycle to prevent freezing of metal

in the nozzles, the dies being kept cold, whereas

the nozzles should preferably be kept hot lilze the
regervoir. 'The outer portions 66 of the dies may
ke mounted on die hoiders ¥ which may be re-
ciprocated as in the case of the air machine,
In accordance with a further feaftre of my in-
vention the came machine i3 designed so that 1t
may be used interchangeably as elther an air
machine or a plunger type of machine. The
manner in which this is done is almost self-
evident from the drawings, Figs. 7 and 8 showing
only & fragment of the plunger machine, the re-
mainder of the machine being exactly like thet
described in Pigs. 1 through 6. To make the

. necessary change the. yoke 200, best shown in

1,988,141

Pig. b of the drawings, is released from the bed
freme G of the machine, and from the eight
longitudinal tension rods 70 by slightly loosening
the nuts holding the bearings of {ransverse shafts
74, and considersbly loosening the nuts 206, and
thereafter unthreading the rods 70 from the
bosses 205. Yoke 200 is then replaced by the
voke 210, best shown in Fig. 8, by reversing the
above process.
and must take the reaction of the plunger pres-
sure, and is therefore oppropriately bolted to
frame G, which is itself made sufficiently rigid to
take the resulting bending stress. This is in con-
trast with its operation as an zir machine, in
which no bending stress is placed upon frame G,
and in which the tension placed on rods 70 i
the mesin operating stress in the mechine. This
same tension stress cccurs glso when the machineg
is used as o plunger type of machine, for i is
necessary to obiain leakproof joints between the
inner die portions 84 and the nozzles 12 or 154,
and between the inner and cuter die portions.
The pressure between these meinbers mey b2
adjusted and apportioned by menipulaiion of
twrnbuckie 85, the capstan screws 202 and 204,
and turnbuckies 208 on connecting reds 102, 28
previously explained. Adjustment for large varia-
tions in the size of the dies D mey be made by

Yoke 210 caxries the cylinder 188, -

&9

160

adjustment of nuts 208, thereby aliering the -

spacing of crank shefis 88 snd 106 from the
inner die poriions, and corresponding movemend
of the worms 94 on shafi 30.

Besides chenging the yoke 200 to the yoke 210
the ressrvoir A is chenged to the reservolr A’
and gas furnace B is changed o the smalier gas
furnace B’, which may be supported on top of &

temporary cover placed over furnace B, as shown.,

The ladie C is incidenislly and suiometically
replaced by the plunger mechanisym formed in-
tezrally with the reservoir A,

Tt is believed that the operation of the machim
will be evident from the foregoing description
thereof. With the sir mschine the lever €0 is
menipuleted to cause the ladle C to be immersed
in the reserveir and then to be lifted to the cast-
ing position. By movement of lever 100 the dies
D are reciprocated intc engasgement with the
nozzles of ladle C, and & pull on cord 18 admils
air pressure to the ladle and ejects metal there-
from nto the dies. Lever 100 is then opersied
to retract the dies from the nozzles, permitting
lever 60 to again be used to cause the ladle ©
%o go through another loading cycle, and mean-
while during the retraction of the dies © the
outer portions 86 are reciprocated much further
than the inner portions 64, so thai the fnished
castings may be removed without loss of time,

In the plunger type of machine shown in Figs.
7 and 8 it is merely necessary to manipulate lever
100 fo clamp the dies D aund thereafter to operate
valve 160 to eject metal into the dles. Valve 160
is then restored so as to retract plunger 186,
whereupon lever 100 is operated to open the dies
and permit removal of the Snished castings. The
inner die poriions gare meanwhile separated from
the nozzles, thereby preventing solidification of
metal in the noszeles.

The advantages of the machine may be cutlined
somewhat as follows. Because of the multiple op-
eration there i3 8 lower machine investment for
a given output, and less floor space is reguired.
For o similar degree of automatic operation less
Iabor is needed to operate the machine, less fuel
is consumed in keeping the metal in 2 molten
state, less compressed air is needed for the op-
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eration of the machine, and there is a general sav-
ing in time and necessary supervision of the pro-
duction facilities of the plant.

Because only a single reservoir is used in con-
junction with a single ladle or plunger cylinder,
in place of two, there is great reduction in alloy
contamination. This contamination is caused by
the gradual solution of the iron of the ladle and
reserveir in the molten metal, resulting in an
alloy of higher melting point some of which there-
fore rises to the surface of the metal like dross,
but which in reality represents a consumption of
the machine parts and a contamination of the
alloy. With my invention the reduction in this
alloy contamination results in a better product,
and in less replacement of the machine parts
such as the gooseneck ladle.

.Only one reservoir with its exposed surface
of molten metal is employed in place of two,
and this greatly reduces the formation of dross
or oxidation of metal at the surface thereof, and
attendant dross loss. This reduction is less than
helf in the case of the air machine because of
the reduction in the exposed surface in the reser-
voir weade possible by the simple vertical recipro-
cation of the gooseneck ladle employed in the
vresent machine. This simple vertical reciproca-
tion males possible the use of g relatively large
gooseneck ladle and & relatively small reservoir,
with the attendant advantages of agcommodsating
the increased capacity of the machine without
inereasing the losses.

The furnace is not made an integral part of
the meachine, and this reduces the heat transfer

to the machine, and makes possible closer toler- -

ances in the mechanism thereof, which increases
its lifz as well as improves the accuracy of the
work performed thereby.

Furnatée maintenance cost such as relining is

reduced, because of the reduced number of fur-

naces in use. There is & great fuel saving, par-
ticularly when ‘ lighting up” the furnaces in
the morning.

The interchangeability of the air and plunger
types of machine still further reduces the ma-
chine investment and overhead in a2 complete
plant, and correspondingly reduces the floor space
needed for the machine equipment.

It will be apparent that while I have shown
and described my invention in one preferred
form, many changes and modifications may be
made In the structure disclosed without depart-
ing from the spirit of the invention, defined in
the following claims.

I claim:

1. A multiple die-casting machine compnsmg
5 reservoir for the metal to be cast, a furnace for
heating the same, a plurality of dies, an enclosed
goosensck ladle, a plurality of oppositely directed
enclosed outlets thereon for transferring metal
therefrom to said dies, means {o move the ladle
into and out of the reservoir, and pneumsbic pres-
sure means for ejecting the metal under pres-
sure {rom the ladie - into the piurality of dies
simultanecusly.

2. A multiple die- casting machine comprising

o, mulitiple goose-neck ladle, & reservoir having a
small 2xposed surface relative to the size of the
ladle, and means for reciprocating seaid iadie

solely in a vertical direction between a loading

position immersed in the reservoir and & cast-
Ing position above the reservoir.

3. A multiple die-casting machine. comprlsmg
@& reservoir, & furnace for heating the same, a
multiple gooseneck ladle, means for reciprocating

"having a pair of oppositely directed goosenecks,

5

said ladle solely in a vertical direction between
a loading position immersed in the reservoir
and a casting position above the reservoir, a
nozzle outlet on each gooseneck of said ladle, and
a plurality of dies each arranged movably for
interengaging witl. a corresponding nozzie.
- 4, A multiple die-casting machine comprising
a reservoir, a furnace for heating the same, a
multiple gooseneck ladle, means for reciprocating
said ladle solely in & vertical direction between
a loading position immersed in the reservoir and
8 casting position above the reservoir, & hori-
zontally directed nozzle outlet o1 each gooseneck
of said ladle, a plurality of dies each arranged
for interengaging with a corresponding noszzle,
and means for horizontally reciprocating the dies
into and out of engagement with the nozzles.
5. A multiple die-casting machine comprising
a reservoir, & furnace for heating the same, an
enclosed multiple geooseneck ladle, means for re-
ciprocating said ladle solely in a vertical direction
between a loading position immersed in the reser-
voir and & casting pesition above the reservoir,
a nozzle outlet on each gooseneck of said ladle,
s plurality of dies each consisting of separable in--
ner and outer portions, each inner portion being
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-arranged for interengaging with & corresponding

nezzle, means for recipreocating the dies into and
out of engagemeni with the nozzles, means for
separating the inner and outer portions to permit 108
of the removal of the castings, and means to
apply pressure to the meial in the ladie in order

to eject the metal therefrom inte the dies when
casting.

8. A multiple die-casting machine comprising g3
& reservoir, & furnace for heating the same, an
enclosed multiple gooseneck ladle, méans for re-
ciprocating said ladie solely in & vertical direc-
tion between 2 loading position immersed in the
reservoir and & casting position above the reser-
voir, & nozzle on each gooseneck of szid ladle,
2 plurality of dies each consisting of sgparable
inner and outer portions, each inner portisn be-
ing arranged for interengaging with & corre-
sponding nozzle, means for reciproceting the in-
ner portions into and ocut of engagement with
the nozzles, means for simuliencously resipro-
cating the cuter portions & grester distance in
order to separste the inmer and outer portions
to permit of the removal of the casiings, and 395
means 0 apply pressure to the meial in the ladle :
in order to cject the metal therefrom imto the

dies when casting.
7. A duplex die-casting meachine comprising.

118

129

" o reservolr, & ladle hoving o peir of goosenecks, 130

mesng for reciprocating said ladle between &
loading position inumersed in the reservolr and &
casting position above the reservoir, and o pelr
of dies arranged for mfm‘emg&ging with the
goosenecks. 188
8. A duplex die-casting meachine- comprﬁsﬁng
reservoir, & ladle having a2 palr of gocgemecks,
means for reciprocating said ladie solely in a

- vertical direction betwesn a loading position im-

mersed in the reservoir and & casting position g14¢
above the reservoir, and ¢ pair of dies grranged
movably for interengeging with the goosznecks.

8. A duplex die-casting machine comprizing a
reservoir, & furnace for heating the same, a ladle
means for reciprocating said ladle solely in & 148
vertical direction between a loading position im-
mersed in the reservoir and & casting position
above the reservoir, & nozzle on each gooseneck,

& pair of dies arranged for interengaging with 150



®

the nozzies, and means for simuliancously and
oppositely reciprocating the dies into and oub of
engagement with the nozzies.

10. A duplex die-castitig machine comprising a
reservoir, a furnace for heating the same, an en-
closed ladle having 2 peir of oppositely directed
goosenecks, mesns for reciprocating said ladle
solely in a vertical direction between 2 loading

. Dposition immersed in the reserveir and & casting
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position above the reservoir, & nozzle on each
gooseneck, a pair of dies each consisting of sepa-
rable portions, the dies being arranged for inter-
engaging with the nozzles, means for simultane-
ously and oppositely reciprocating the dies into
and out of engagement with the nozzles, means
for separating the inner and outer portions o
permit of the removal of the cestings, and means
t0 apply pressure o the metal in the ladle in
order to eject the metal therefrom inioc the dies
when casting, )

il. A duplex die-casiing machine comprising
@ reservoir, 2 furnace for heating the same, an
enclosed ladie having & pair of oppositely direct-
ed goosenecks, means for reciprecating said ladle
solely in a vertical directicn between a locading
position immersed in the reserveir and & casting
position above the reservoir, & nozzle on each
gooseneck, a pair of dies each consisting of sepa~
rable inner and outer portions, the inner por-
tions being arranged for interengaging with the
nozzles, means for simultaneously and opposite-
Iy reciproceting the inner portions into sand out
of engagement with the nozzles, means for simui-
taneously and oppositely reciprocating the outer
portions g gresiler distance in order fo separate
the inner and outer portions tc permit of the
removal of the castings, and mesns to apply
pressure to the metdl in the ladle in order to
eject the metal therefrom into the dies when
casting,

12. An interchangeable plunger and air iype
of die-cesting machine comprising & frame, &
reservoir of metal, & furnace for heating the res-
ervoir, 2 plurality of die holders on seid frame,

mechanism mounted on said frame for opersb-

ing the die holders, & gooseneck ladle having o
plurelity of outlets, mechanisma for opersting
said gooseneck ladle, & plunger pump heving o
plurality of outlets, mechenism for opsrating
said plunger pump, seid frame being so arranged

-&s %o interchangeably recelve gither the goose-

neck iadle and operating mechenism therefor, or
the plunger pump and operating mechanisma
thereior,

13. An interchangesble plunger and air type
of die-casting machine comprising o frame, 2
plurality of die holders on said frame, mechs-
nism mounted on sald frame for operating the
die holderg, o multiple gooseneck ladle ond res-
ervoir of metal therefor, mechanism for opzrat-

1,086,141

ing said gooseneck ladle, & multiple sutlet plung-

er pump and reservoir of metal therefor, mech-~

anism for operating said plunger pump, said
frome being so arranged as 1o interchangeably
receive either the ladle and opsrating mechanism
therefor, or the pump and operating mechanism
therefor, & furnace for heating the ressrvoir,
seid furnace being mounted independently of
and disconnectad from said freme.

14, A die-casting machine comprising sn en-
closed zooseneck ladle, o heated reservolr, said
reservoir having & smail expesed surface rel-
ative to the size of the ladle, clevating means
to reciprocate said ladie solely in o vertical di-
reciion between @ loading position immersed in
the reservoir and o casting mposition above the
resgrveir, o sidewardiy directed cutlel nozzle on
said goosenieck ladle, & die consisting of sepera-
ble inner and ouier portions the inner portion
of which is srrenged for engsgement with fthe
nozzle, means for reciprocating the entire die
into and out of engegement with said nozzle,
support meaus independent of the elevaling
means against which the side of the ladle op-
vosiie the nozzle bears for support when the ladle
is in the casting position and the die is forced
into epgagement with the nogzle, whereby sald
clevating means need be designed solely for the
vertical stress of elevating the ladle, means to
apply sressure to the metal in the ladle in order
o eject the wmetal fherefrom info the die, and
means 0 seperate the portions of the die for
removing the finished casting.

15, A die-casting machine comprising a heat-
ed reservoir, an enclosed gooseneck ladie, a rel-
atively slender upright post projecting upward-
1y from the ladle for 2 substantial distence shove
the same and serving to suspend the ladie, meens
coacting with the most to reclprocate the seme
solely in- o vertical direction im ‘order to move
the ladle between o loading position immersed
in the reserveoir and & casting posifion above
the reservoir, o sidewardly directed outlet nozzle
on seid ladle, & die consisting of separable in-
ner ond outer poriions the inmer portion of
which is srranged for engagement with seid
nozzle, means for reciprocating the entive die
into and out of engasgement with said nozzle,
support means independent of the elevating post
agalnst which the opposite side of the ladle bears
for support when the ladle is in the casting po-
sition and fhe die is forced into engagement with
the nozzle, wherchy sald clevating post need be
deszigned solely for the vertical stress of elevat-
ing the ladle, means to apply pressure to the
metal in the ladle in ovder to cject the metal
therefrom imbo the die, and means to separate
the portions of the die for removing the finished
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