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

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 

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 
floor 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 
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 mull 
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 na 
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 lade. 
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 

5 

as well as vertically in Order to engage the goose 
neck nozzle with the stationary inner 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 
has already been pointed out that the goose-neck 

(C. 22-69) 
ladle is reciprocated solely vertically between a 
loading position immersed in the reservoir and a 
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 75 
joint in Spite of the great pressure under which 
metal is ejected from the lade 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 n0Z 
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 engages 
ment therewith. 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 Ord 
narily mounted directly On the machine frame 
or foundation. Considerable heat is therefore 
transferred from the reservoir and furnace to 105 
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 



2 A 1986,343 
to allow for the expansion and contraction caused 
toy he changes in termperature G which such 
Enechanisin is subjected when the nachine 
changes fron a cold to hot, condition. One obe 

E5 sect of the present invention is to overcome these 
disadvantages caused by transfer of heat to the 
Inacade mechanis in, and for this purpose the 
Reservoir and furnace are nourated independ 
eaty of and disconnected from the inaching 
fraine in order to very greatly reduce the heet 
transfer thereto. 

Die-casting machines are connonly of two 
types, the pluxger type and the air type, each 
Eespectively suitable to the casting of different 

5 raetals and alloys. A die-casting plant which 
is to be capable of handling Various metals and 
alloys heretofore had to be equipped with both 
kinds of die-casting Rachines, which is Wasteful 
of investment, floor space, and so on. A still 
further object of the present invention is to pron 
wide a combined air and plunger type of die 
casting machine which will consist of a single 
frame with cooperating die holders and Raech&- 
raism for operating the Saitae, sand which will be 

25 adapted for receiving either a goose-neck ladle 
and mechanism for operating the same, or , 
plunger and mechanism for operating the same. 

. To the accomplishment of the foregoing and 
Such other objects as will hereinafter appear, my 

28 

30 invention consists in the elements and their Re 
lation one to the other as hereinafter are more 
particularly described in the specification and 
sought to be defined in the claims. The specif 
cation is accompanied by drawings in which: 

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

Fig. 2 is a plan view of the same; 
Fig. 3 is a section taken in the plane of the 

line 3-3 in Fig. 2; 
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 longitudinal section take in the 

45 plane of the line (3-8 in Fig. 2; 
Fig. 7 is a longitudinal section through the 

machine when arranged for plunger operation; 
and f 

Fig. 8 is a transverse section through the same 
30 machine. 

Referring to Figs, 1 through 6 of the drawings, 
there is a reservoir of richolten metal. A which is 
heated by a furnace E. A gooseneck ladle C is 
vertically reciprocable between a loading posi 

5 tion immersed in the reservoir and 2, 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 (36 of which are 

60 mounted on reciprocable die holders F. The ima 
chine frame G carries suitable mechanism for 
operating the ladie C, the inner die holders E, and 
the Outer die holdiers F, all of this mechanism 
being operated from a single driving notor H. 

65 he reservoir A is made with an open or e 
posed upper surface only slightly larger than the 
ladie C, this being Enade possible by the simple 
Vertical movement of the ladle. The furnace B is 
Referably six aply a gas furnace. The reservoir 
3 Slipported on the upper edge of the furnace, 
at he reservoir and furnace are raounted in sa, 
Reces: 2 in the foll Raion 4 of lae Iraachine. 
The Enachizae frame C is provided Sita an ogean 
Cag 3 greater in diarheter tian the diestheter of 

F5 the furnace 8, and the reservoir and guarsace agg 

mounted independently of and disconnected fron 
the frame G, so that there is a great reduction 
in the transfer of heat to the machine frare and 
inechanism. This reduces the heat loss due to 
radiation, and increases the life of the nachine 
because the operating parts may be made With 
closer tolerances than would be the case were 
the graachine exposed to large tenperature varia 
tionS. 
The ladle C is a nultiple gooseneck ladie, and 

preferably is provided with a pair of oppositely 
directed goosenecks 8 and 10, each provided with 
a substantially horizontally directed outlet or noz 
zle 2 through which the metal ejected from the 
ladle iOWS into the dies D. The ladle is fully en 
ciosed, and has connected thereto a compressed 
air inlet pipe is provided with a valve 16 con 
trolled through a cord 18 passing over a station 
ary pulley i9, so that the metal may be ejected 
into the dies under considerable pressure. 

The ladle is supported at the lower end of 2, 
vertically reciprocable rack 20, which meshes 
with a pinion 22. The drive for the pinion 22 is 
best shown in Figs. 2 and 5, referring to which 
rotation of a continuously driven line shaft 30, 
itself driven by notor 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 in 
mersion and emersion of the lade. Gear 32 
meshes directly with a gear 36, while gear 34 
meshes with a gear 38 through an intermediate 
idler gear 40, so that gears 36 and 38 rotate in 
opposite directions. Pinion 22 is mounted on a 
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 50, best shown 
in Figs. 5 and 6, while clutch 46 is operated 
through finger 52 and a rod 54, best shown in 
Fig. 6. 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. 

... It will be obvious from the description so far 
that motion of lever 60 in one direction will cause 
descent and immersion of the ladle C, while no 
tion in the opposite. direction will cause ascent 
and elersion of the lade 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 
extrexie positions. The compressed air pipe 14 
is provided with a flexible connecting portion 62 
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 a parting line 68. The inner die portions 64 
are fixed to die holders E which are nounted re 
ciprocably on rods 0, die holders E being made 
reciprocable in order to permit the inner die por 
tions 64 to be moved out of engagement with 
tae gooseneck nozzles 2 to permit vertical move 
ment of the ladle C. The desired reciprocation 
of the die holders E is obtained through toggle 
arms 2 having & fixed bearing on shafts 74, 
the bearings of which are mounted rigidly on rods 
0. The toggles at both sides of the raaghirae are 
locked together and simultaneously operated 
through the shafts 4 extending trainsversely of 
the Saachine, 8S is best indicated in SigS. 2 and 
4 of the drawings. The upper and lower toggles 
are operated sicaultaneously through vertical 
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Connecting rods 76, while the toggles for each half 
of the duplex machine are moved simultaneously 
through a connecting link 78, and oppositely by 
reason of the bell crank levers 80 and 82 being 
Oppositely disposed. The initial drive of bel 
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 worn 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 2 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 
Enowing the inner portions 64 of the dies D out 
Wardly a Sufficient distance to clear the nozzles 
of the ladle C and so to permit the ladle C to be 
Elmersed in the metal in the reservoir. A by 
Enanipulation of the ladle controlling lever 60. 
The Outer portions 66 of the dies are mounted 

on die holders F, which, like die holdiers E, are 
reciprocable on the eight longitudinal rods 70. 
Die holders F 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 
AOVal therefron of the finished castings. 
die holders F are moved by connecting rods 102, 
in turn operated by cranks 104, inade integrally 
With crank shafts 88 and 106. Crank shaft, 88 
and its drive and clutch mechanism have already 
been described. Crank shaft 06 is provided 
With a similar half revolution clutch 108 for en 
gage neat With a, Wyori gear 10 itself meshing 
With 8. WOrr Inounted on the main shaft 30. 
Cutc. i08 is controlled through a lever 1, 
best shown in Fig. 1, operated by a link 112 ex 
tending to the other end of the machine and 
there operatively connected to a crank 13 on 
shaft 98 of lever 500. In this manner upon op 
egation of the ever 100 both the clutches 90 and 
08 are eraged, and the outer die holders F are 

Sirrault&raeusly and oppositely reciprocated. At 
the Sarine time the innerydie holders E are simu 
t&Seously a2nd oppositely reciprocated a lesser 
83 hourt, as was previously describedi. 

It Xay at SOEre tirge e desired to operate the 
Caachine With only one of the dies D. For this 
reditaced output it is necessary that the goose 
neck 8 of ladle C be stoppered against loss of 
Retal, and to this end a blank inner die portion 
ray be used to sea of the nozzle on gooseneck 
8. This blank East be reciprocated outwardly 
When the ladie is to be immersed in the reser 
Voi, and it is for this reason that the die holders 
3. Sre both connected to the single crank shaft 
88, and thereby are always simultaneously and 
oppositely reciprocated. Meanwhile the link 
132 which interconnects clutch 108 and operat 
ing lever 100 may be dropped from active posi 
tion by lifting it out of the bifurcation 14 on 
lever arm iii. 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 

e. 

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 
Sufficient Strength to take the tension. With 
this construction the ladle C may be mounted 
yieldably or floatingly with its elevating rack 20, 
So 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 camped together and to the gooseneck 
nozzles, SO that extreme pressures are obtainable 
for sealing these 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 
adjustinent by capstain 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 trnbuckles 208 on connecting 
rods 02, 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 one side of the machine is in operation, for 
in that case in the absence of stops the entire 
pressure of connecting rod iO2 would be placed 

3. 5 

upon the toggles 72 located at the opposite side . 
of the machine. 

I, 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 Iny 
multiple die-casting machine, using opposed pis 
tons for moving the dies against a floating ladle. 
I, 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 Anachine 
may be put through a complete cycle of Opera 
tions from one removal of finished castings to the 

SS 

35 

i. 

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. 5. 
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So it. I have described an air type of die 
casting Eachie. This type of Enachie is useful 
with all netals, but is open to the disadvantage 
of having a relatively low pressure limit. It is 
i Yostly used for aluminu in alloys or other alloys 
Bhaving a high melting point, with whicia other 
280hines cannot be exployed very Satisfactorily. 

the other general class of die-casting Inachine 
is known as the plunger type, and is preferable 
to the air type of Gachine icecause it is ireadily 
Ossible to stain nucin higher casting OE&SSLeS 

than inay ge attained in the air Raachine. EioWs 
avec, the plunger Raachine is inited to 2.Éloys 
of comparatively low Raelting point, say 85C de 
grees S., which class includes the 2inc, tira, and 
lead alloys, because at higher teringeratases di 
ficulty is experienced due to expansion 2d 3'002 
ing of the plunger in the cylindex. 

I have illustrated the application of SORAa of 
the features of any invention to a plurage, ye 
of inachine in Figs. 7 and 8 of the drawings. Re 
ferring to these figures, it will oe understood that 
the an achine is generally sinnila to that previouis 
y described except that the reservoir A is his 
case includes a cylinder 52 and oppositely di 
sected nozzles 54. A plunger i56 is fitted to 
cylinder 52 and is driven by pneuraatic Ores 
Sure, applied through a pipe 53, Valve i30, 3rd 
pipe 62, to a piston i54. 'eciprocating Titain & 
cylinder 66. Piston 84 is inade large is a dia: An 
eter relsive to the dia, netter of plunger 156 SO 
ihat extremely high casting a Gay be exerted 320in 
he Yaotea aete in the reservoir 50. 
Cylinder 152 is provided with an opening 0 

which in cooperation with plunger 156 acts &S 2, 
yelive for the plunger Syster. The plunges 56 

4. 

5 

5 5 

during its descent covers apperture 0, thereby 
sealing the lower portion of cylinder 52 froIn the 
open supply of neta in reservoir A, 2nd there 
after the plunger acts to eject metal through the 
nozzles 54 under high pressure. 
Flunger 56 is retracted by shifting the valve 

60 so as to admit air froza pipe i58 through pige 
'72 to the lower side of piston 64, and sinui- . 
taneously disconnecting pipe 162 from pipe 358 
and connecting it with a discharge pipe 4, So as 
to relieve the pressure from the upper side of 
the piston. When plunger 156 is drawn Ep.7ardly 
additional Retal runs from the reservoir. A 
through opening 10 into cylinder 52. 
The reservoir A' and associated pump Irecas 

hism is heated by a furnace 3', Which, Eze the 
furnace B, in the air type of Imachine previously 
described, is supported independentiy of the 
frame G of the machine, and is disconnected 
therefron, thereby reducing heat transfer to the 
Kachine. 
The inner portions (34 of the dies D no: Rated OE. 

die holders 3: are moved away gro in the Eao.22es 
154 during each cycle to preven freezing C. Egaetal 
in the nozzles, the dies being cept cold, whereas 
the nozzles ghould preferatoly Rekept hot ice the 
reservoir. The outer portions (36 of the lies Singly 
be mounted on die holders F which may fee Xe 
ciprocated as in the case of the air machine. 

In accordsace with a further feature of Cay in 
wention the same machine is designed go that it 
znay be used interchangeably as either an air 
machine or a plunger type of Emachine. The 
manner in which this is done is almost Self 
evident from the drawings, Figs. 7 and 8 showing 
only a fragment of the plunger machine, the re 
snainder of the machine being exactly like that 
described in Figs. through 6. To make the 
necessary change the yoke 200, best shown in 

4. 1986,143. 

jig. 5 of the drawings, is released for the bed. 
frame G of the machine, and froA the eight 
longitudinal teasion rods 0 by slightly Coseling 
the nuts holding the bearings of transverse shafts 
24, and considerably loosening the auts 206, 82nd 
thereafter unthreading the rods 0 frong the 
bosses 205. Coke 200 is then replaced by the 
yoke 210, best shown in Fig. 8, by reversing the 
above process. 
and must taige the reaction of the plunger press 
sure, and is therefore appropriately coited to 
fragile G, which is itself inade sufficientiy Sigid O. 
take the resulting bending stress. This is a COX 
rest. With its operation as an air tracaine, it 
which no bending stress is placed upon frage G., 
2nd in which the tension placed on rods 269 is 
the nain operating stress in the nachine. This 
same tension stress occurs also when the Y2&tise 
is used as a plunger type of n2.caine, for it is 
necessary to obtain leakproof joints ketWear the 
inner die portions 64 and the 2022ies 2 of 54, 
and betWeen tae inner and outer die portions. 
The pressure oetween these Yine Roers Easy 8 

2djusted and apportioned by En2nipulatio of 
Sinbuckle 35, ae capstain screws 202 and 24, 

and turnbackles 208 on connecting 'CdS (2, 3S 
previously explained. Adjustinent for 2ge W2Sig 
tions in the size of the dies Ed anay be Eaglde by 

8) 

Yoke 210 carries the cyliadies 36, 

adjustinent of nuts 208, thereby altering & . 
spacing of crank shafts 88 2nd 306 fros? Eas 
inner die portions, 2nd corresponding XR07e5crat 
of the 703 as 94 or shaft, 30. 

Besidies changing the yoke 20) to the yoice 230 
the reservoir A is changed to the reservoir A, 
and gas furnace B is changed to the SYaier 35.3 
furnace E.', which may be supported OK top of S3 
tengorary cover placed over furnace 3, as Saoyah. 
The ladie C is incidentally and 3.02 glically 
replaced by the plunger Knechanissil roticed in 
tegrally with the reservoir A. 

it is oelieved that the operation of the Eas.chirae 
will be evident from the foregoing descripticia 
thereof. With the air machine the lever 60 is 
manipulated to cause the ladle C to ce intinerged 
in the reservoir and then to be lifted to the cast 
ing position. By movement of lever i00 the dies 

are reciprocated into engagement. With the 
nozzles of adie C, and a pull on cord 8 aircais 
air pressure to the ladle and ejects Oetal these 
from into the dies. Rever 100 is then operated 
to retract, he dies from the nozzles, gerating 
lever 60 to again be used to cause the lade (C 
to go through another loading cycie, Sad Erhea as 
While during the retraction of the dies the 
outer portions 66 are reciprocated ratica Arther 
than the inner portions 64, so that the slaised 
castings may be re. Goved without 10SS of tidae. 
In the plunger type of machine straown in Figgs. 
and 8 it is cerely necessary to manipulate Reper 

200 to camp the dies 3D and thereafter to operate 
Wave a 60 to eject, Fetsi into the dies. Wave (G) 
is then restored so as to retract plunger 56, 
whereupon ever 00 is operated to open the die8 
and permit renova of the finished castings. The 
inner die portions are Enea. While separated frotra 
the nozzles, thereby preventing Solidificatio.g. 0 
Aneta in the C22les. 
The advantages of the Rachine Rinay be Cained 

somewhat as follows. Becalise of the 2ntatispie ope 
exation there is a lower Gaachine investrent io 
a given output, and less floor space is regaired. 
3or a similar degree of automatic operation less 
alor is needed to operate the machine, eSS Ae 
is consumed in keeping the Emetal in & Choitera 
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 
reservoir in the molten metal, resulting in an 
alloy of higher melting point some of which there 
fore irises to the Surface of the metal like dross, 
out Yihich 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 Ainolten 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 
aaf in the case of the air inachine because of 
the reduction in the exposed Surface in the reser 
voir inade possible by the simple vertical recipro 
cation of the gooseneck ladle employed in the 
present machine. This simple vertical reciproca 
tion nakes possible the use of a relatively large 
gooseneck ladle and a relatively small reservoir, 
with the attendant advantages of accommodating 
the increased capacity of the nachine without 
increasing the losses. 
The furnace is not made an integral part of 

the Zaachine, and this reduces the heat transfer 
to the inachine, and makes possible closer toler 
ances in the mechanism thereof, which increases 
its life as Well as inproves the accuracy of the 
work performed thereby. 

Surnace maintenance cost such as relining is 
reduced, because of the reduced number of fur 
naces in use. There is a great fuel saving, par 
ticularly when "lighting up' the furnaces in 
tie inorning. 
the interchangeability of the air and plunger 

types of machine still further reduces the nao 
caixae investment and overhead in a complete 
plant, and correspondingly reduces the floor space 
Aneeded for the machine equip: negat. 

it will be apparent that while E. have shown 
and described my invention in One preferred 
forgia, Inany changes and modifications Yaay toe 
a2 die in the structure disclosed withola depart 

ing Sion the spirit of the invention, defined in 
Eas following claims. 

claia: 
5. A nultiple die-casting machine cozing rising 

a reservoir for the metal to be cast, a furnace foE 
Realizag the Sane, a plurality of dies, an enclosed 
gcoSeineck ladle, a plurality of oppositely directed 
(eaclosed Jutlets thereon for transferring neta 
therefron to said dies, means to move the ladie 
into ind out of the reservoir, and prelinatic pres 
Stre ineans for ejecting the netal under pres 
Sire from the ladie into the pirality of dies 
3. In Eneously. 

2. A multiple die-casting machine Comprising 
s, initiple goose-neck ladie, a reservoir having a 
signal exposed surface relative to the size of the 
ladie, and means for reciprocating said ladle 
solely in a vertical direction between a loading 
gosition immersed in the reservoir and a cast 
ing position above the reservoir. 

3. A nultiple die-casting machine comprising 
& reservoir, a furnace for heating the same, a 
antiple gooseneckladle, means for reciprocating 

S 
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 with a corresponding nozzle. 

4. A multiple die-casting machine comprising 
a reservoir, a furnace for heating the sanne, a 
multiple gooseneck ladle, means for reciprocating 
said ladle solely in a vertical direction between 
a loading position immersed in the reservoir and 
a casting position above the reservoir, a horis 
zontally directed nozzle outlet ori each gooseneck 
of said ladle, a plurality of dies each arranged 
for interengaging with a corresponding nozzle, 
and means for horizontally reciprocating the dies 
into and out of engagement with the nozzles. 

5. A multiple die-casting machine COIX prising 
a reservoir, a furnace for heating the S2.ne, an 
enclosed multiple gooseneck ladle, means for re 
ciprocating said ladle solely in a vertical direction 
between a loading position immersed in the reSer 
voir and a casting position above the reservoir, 
a nozzle outlet on each gooseneck of said ladle, 
a plurality of dies each consisting of separable in- 100 
ner and outer portions, each inner portion being 
arranged for interengaging with a corresponding 
nozzle, means for reciprocating the dies into and 
out of engagement with the nozzles, means for 
separating the inner and outer portions to permit 105 
of the removal of the castings, 82nd means to 
apply pressure to the metal in the ladle in order 
to eject the metal herefroin into the dies wher. 
casting. 

6. A multiple die-casting machiae corpiising a 
a reservoir, a furnace for heating the S2Ene, an 
enclosed raultiple gooseneck lade, Eleans for re 
ciprocating said ladie solely in a vertical direc 
tion between a loading position in Chersed in the 
reservoir and a casting position above the reser 
voir, a nozzle on each gooseneck of said ladle, 
a plurality of dies each consisting of separable 
inner and outer portions, each inner portis2 oe 
ing arranged for intereggaging With & CO2 ree 
sponding nozzle, Gaeans for recipiccating the in 
ner portions into and goat of engage aert With 
the nozzles, Saegas fog sight:2neously reci;20e 
cating the oster portions & gester dist&Shee in 
order to separate the iggae and Olster goitions 
to permit of the renoval of the castings, agad 
Eleans to apply press are to the Caeta is tie ladle 
in Oder to eject the EReal tieregroRn, into the 
dies we castigag. 

3. A diapex die-casting Eag.cfie (COE)isis; 
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2, reservoir, g, at le kaaving 2, 193ir of g00S2 hecks, go 
meshg for recipRocting said afie B29.97e:25 & 
loading position gathersed in the reservoir 2nd & 
casting position a cove time reservoir, &Eac & psig 
of dies arranged for interengaging Sigh the 
goosenecks, 

3. A duplex die-casting A&chirae cosing: sag a 
reservoir, & ladle having a pair of go2S2Checks, 
aneans for reciprocating assic a??ie soleist in a 
vertica, direction between a castigag positio) is are 
mersed in the reservoir and a casting position 40 
above the reservoir, and a pair of des &ranged 
movably for interengaging with the goosenecks. 

9. A duplex die-casting machine comprising a 
reservoir, a furnace for heating the same, a ladle 
having a pair of oppositely directed goosenecks, 145 
means for reciprocating said ladle solely in a 
vertical direction between a loading position ima 
mersed in the reservoir and a casting position 
above the reservoir, a nozzle on each gooseneck, 
a pair of dies arranged for interengaging with 150 



(S 
the nozzles, 2nd means for simultaneously and 
oppositely reciprocating the dies into and out of 
engagement with the nozzles. 

8. A duplex die-casting achine COI agrising 2, 
reservoir, a furnace fox heating the Sarae, an en 
closed lade having a pair of oppositely directed 
goosenecks, neans for reciprocating Said ladle 
Solely in a vertical direction between 8, oading 
position inx hersed in the reservoir 2nd a casting 

O) 

5 

20 

35 

40 

50 

85 

() 

position aibove the reservoir', a, Ozzie on each 
gooseneck, a pair of dies each consistinag of Sepa 
rable portions, the dies being 2Fra2.hged or intera 
engaging With the nozzles, Year as for six nutane 
ously and oppositely recipirocating the dies into 
and out of engage inent with the nozzles, Cleans 
for separating the inner and outer portions to 
perinit of the removal of the castings, 2nd (near as 
to apply pressure to the metal in the ladle in 
Order to eject the Retail therefox into the dies 
Whe casting. 
3. A duplex die-casting (Aachine CGI prising 

a reservoir, a furnace for heating the same, an 
enciosed ladie having a pair of oppositely direct 
ed goosenecks, neas ifor reciprocating Said adle 
Solely in a vertical direction between s, oading 
positioa ikanersed in the reservoir and 8 casting 
position above the Ceservoir, a nozzle on each 
gooseneck, a pair of dies each consisting of sepa, 
Rable inner &nd outer portions, the saile poro 
tions being arranged for interengaging with the 
nozzles, means for simultaneously and opposite 
iy reciprocating the inner portions into and out, 
of engagement With the nozzles, Emeans for sinui 
taneously and oppositely reciprocating the outer 
portions a greater distance in order to separate 
the inner and Outer portions to perit of the 
gremoval of the castings, 2nd Eneers to apply 
preSSure to the neta in the ladie is order to 
eject the reta, therefrog into the dies Athen 
casting. 

2. An interchangeable plunger &nd air type 
of die-casting 2 nachine comprising s, fraxine, a 
reservoir of Rheta, a furnace for heating the res 
evoir, a piu "ality of die holdiers on said freiae, 
Raechanis. Eno. Ented on Said raine for operat 
ling the die holders, 2, goose ecle Agde aaving a 
plurality of Oatlets, and chanisca for operating 
Said gcoSeneck ladle, 8, plunge, pump having a 
plurality of Outlets, Rechanisia for operating 
Said plunger punp, said fraine being so arranged 
as to intercha: geably receive either the goose 
neck ladle and operating nechanis. In therefor, or 
he plange 3 Rag and operating Orechanisa 
hegeion. 

3. An interchangeable pillage 32nd air type 
of die-casting G2chine comprising & fare, & 
plurality or die holdier8 OO said againe, 25thecago 
2iSEE collarated. On Said first the for Og3Ra ag G 
die holders, a Citigle goosaeck Agde &nd rasa 
eEvoia or 3rae:Eithereot, Enecial: Ss.R. go2 (25&tea 

2,986,342. 
ing said goosenecklade, a multiple outlet piling 
er pung and reservoir of Aeta taez'efo', Enech 
anis. So operating said plunger Quing, Said 

35 he eig SO 3rranged as to interchangeably 
Receive eitae; the ladie 2nd operating AechEE is a 
thereo, Or the guaing and operating (Ciechanis) in 
therefoil, a tarnace for heating the reservoir, 
said arch 8ce ceing Gnonted independently of 
and discot Rectad SO2 said fr&ae. 

ié. A die-casting raciline COGagirising & ex 
closed gCOSeaeck ade, 2, heated reservoir, Said 
Reservoir having 2, Sinail exposed surface rel 
ative to the size of the ade, elevaig Reans 
to recipiccate said as de solely in a vertical die 
rection pettyeen 8, oading position inney'sed in 
the Reservoir 8Rd 2, casting gosition above the 
reservoix, a sidievysidy directed Cutlet, nozzle on 
said gooserieck ladle, a tie consisting of separa 
tole in he 32nd Outer portions the in Aer portiox 
of Winics, is 33range of engage:Cincent. With ine 
Khozzie, Rhegins coi Aeciprocating the entire die 
into aid out of engageinent With S&id nozzle, 
Support, Saeans is degendent of the elevating 
means agains, which the side of the ladle open 
posite the Ozzie ceas's for support when the adle 
is is a tie casting position and the die is forced 
into eag&ge;Caeza, with he nozzle, Whereby said 
elevating Eneans need the designed solely for the 
Yetical statess of elevating he ladie, (ne2, as to 
apply greSSR'e to the area is a tire isdie is order 
30 2ject the Raeta Enereiroz into Rae die, and 
Caeans to separate the portions of tae die for 
ge novirag 6&ne irised c2Sing. 

5. A die-casting Eachine CORIngrising a seats 
ed reservoir, & 2nclosed goose neck adie, a re 
atively slendex apFight post projecting upward 
ly from the ladle fox a, substantial distance above 
the Sagae & Ad Serving to suspend the ladle, means 
Coacting Witka the gost to reciprocate tie Sanae 
solely in a vertical direction in order to move 
tae ladle Retween & iOSading gosition innessed 
it the Reservoir and a casting position above 
the reservois, 2 sideWardly directed outlet nozzle 
On Said scle, 3, die COI sisting Of Separable in 
The 2nd outex O28ions the ire portiora of 
which is SE&nged for engage aera. With said 
AOzzle, Gaeans or 'eciprocating the entire die 
into 2nd Oak of eagageneat With Said Xozzle, 
support, Raeans indegaindent of the elevating post 
against wirica the opposite side of the ladie bears 
for Support Waeg, the lade is in the casing po 
sition &nd: he sile is forced into exaggagex rent With 
the nozzle, Whereby 83d elevating 20s, Caeed a 
desigae solely for ine vertical stress of elevate 
ing the lade, Grae&ICAS to Epply pressure to the 
Raeta in he ladie in Order to eject the Regal 
these?"Ora into the die, &nd Rees to separate 
the gaSiO5(g of the die fox segGOwing the fished 
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