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V 

This invention relates to die casting machines, 
particularly of the cold chamber type, and more 
especially to automatic ladle mechanism there 
for. 
The primary object of our invention is to gen 

erally improve cold chamber die casting. This 
is commonly employed for high temperature 
alloys such as aluminum, magnesium and braSS, 
and is characterized by the fact that a charge of 
molten metal is manually ladled from a melting 
pot into the cold chamber or shot sleeve of the 
machine. It has heretofore been proposed to 
mechanize the ladling operation, but Such prior 
proposals were not successful, and So far as We 
are aware, were not adopted and used. SucceSS 
fully in a commercial Way. 
One specific object of the present invention is 

to facilitate the transport of metal Over a Sub 
stantial distance. So that the melting pot may be 
spaced by the usual convenient distance from the 
machine. Still another object is to provide 
ladle mechanism which permits the bowl of the 
ladle to be immersed in the molten metal at a 
substantial angle approaching the perpendicu 
lar, and Which permits the discharge Spout of 
the ladle to discharge the molten metal into the 
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pour hole of the shot sleeve at a convenient 
angle. With these objects in view, the ladle is 
carried at the upper end of a Support arm which 
is pivotally mounted at its lower end, the said 
arm being of substantial length and therefore 
affording adequate space between the melting 
pot and the shot sleeve. The arm is preferably 
arranged to be swung over an angle substantially 
greater than 90', and preferably greater than 
135°, thereby attaining not only the desired 
transport distance, but also the desired dipping 
and pouring angles. 
A further object of the present invention is to 

minimize the necessary lift of the charge of 
Inolten metal and also to minimize the effect of 
centrifugal force, during movement of the ladle 
from dipping to pouring position. For this pur 
pose the apparatus is preferably provided with 
means for substantially shortening the arm dur 
ing the middle portion of its travel and for 
lengthening the arm at the end portions of its 
travel. In preferred form the arm is telescopi 
cally arranged, and the upper or ladle-carrying 
portion thereof is provided with a cam follower 
moving - in a stationary cam track. This cam 
track is substantially horizontai in its middle 
portion, and is downwardly curved at its ends. 
Such an arrangement retains the advantage of 
large transport distance, combined with desired 
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2 
dipping and pouring angles, while minimizing the 
centrifugal force on and the elevation of the 
molten metal in the ladle. 

Still another object of the present invention 
is to provide suitable inter-related control mech 
anism for putting all parts of the machine 
through their operating cycle automatically. 
The apparatus comprises a main clamp cylin 
der for opening and closing the die, a shot cylin. 
der for moving the shot plunger in the shot 
sleeve, and a third cylinder for moving the ladler 
carrying arm. The cylinders, are preferably hy 
draulic and are controlled by air-operated hy 
draulic valves, which in turn are conveniently 
controlled by solenoid-operated air valves, which 
in turn are controlled by appropriate electrical 
circuits. No master cam shaft or timing shaft 
is needed, and instead two timerS may be ein 
ployed; one a delay timer to guard against pre 
mature operation of the shot plunger, and the 
other a main timer for timing the cooling in 
terwal after the shot is made and before the 
machine is opened for ejection. A number of 
machine operations are interlocked for Safety, as 
is later described. 

Still further objects of the present invention 
center about change or adjustment of the 
quantity of metal picked up by the ladle during 
each dipping operation. For this purpose the 
ladle is preferably provided with a bowl which is 
detachably secured to the ladle, and which is 
readily removable and interchangeable with other 
bowls of different size. Thus the charge of 
metal may be made commensurate with the Size 
of the casting, without necessitating change of 
the entire ladle. In accordance with Still an 
other feature and object of the invention. Some 
adjustment of the charge of metal may be made 
without changing the bowl, and for this purpose 
the bowl is preferably made circular or cylin 
drical at its open upper end where it is connected 
to the ladle, and is made rotatably adjustable. 
Inasmuch as the outer side wall of the cup is 
cut away to provide the opening through Which 
metal flows into the cup when the cup is dipped, 
the effective quantity of metal retained in the 
cup is varied somewhat when the bowl is turned 
to one side or the other from its normal position. 
To accomplish the foregoing objects, and such 

other more specific objects as will hereinafter ap 
pear, our invention resides in the automatic 
ladle mechanism, and die casting apparatus, and 
their relation one to another, as are hereinafter 
more particularly described in the following 
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specification. The specification is accompanied 
by drawings in which: 

Fig. 1 is an elevation showing one form of ladle 
imechanisin embodying features of our invention; 

Fig. 2 is an end elevation of the Sane; 
Fig. 3 is a detail drawn to enlarged scale, and 

taken in the plane of the line 3-3 of Fig. 2; 
Fig. 4 is a fraginentary view dra-Wn to an en 

larged scale and showing the telescopic arm. With 
its cover plate renoved; 

Fig. 5 is a fragmentary plan view showing one 
typical reiation between the furnace, the die cast 
ing machine, and the ladle; 

Fig. 6 is a front elevation of a modified ladle 
mechanisin; Fig. 7 is a transverse Section taken approxi 
nately in the Vertical plane passing through the 
ladle arm shaft in Fig. 6, substantially in the 
plaine of the line -i of Fig. 6; and 

Fig. 8 is a Scherinatic diagram showing the 
hydraulic, air, and electrical circuits of a typical 
apparatus embodying the invention. 

Referring first to Fig. 8 of the drawing, the 
cold chamber die casting machine may be con 
ventional in comprising a front plate 2 on which 
the cover die (not shown) is mounted, and which 
carries the cold chamber or shot sleeve 4, the 
latter having a poul hole 6 through which a 
charge of molten metal is ladled. The machine 
further comprises a main clamp cylinder 8 for 
Inoving a movable platen 29 which carries the 
ejector die, the claimp cylinder Serving to open 
or close the die. Conventional toggle mecha 
nism has been omitted in order to simplify the 
drawing. When the die is closed the charge of 
metal in the shot sleeve is ejected into the die 
cavity by means of a shot plunger 22. This is 
operated by a shot cylinder 23. The cylinders 
are usually hydraulically operated. 

In accordance with the present invention, a 
ladle (not shown in Fig. 8) is automatically 
noved between a dipping position and a pouring 
position, and Suitable mechanism is provided for 
this purpose. While not essential, this mecha 
Inism may conveniently be moved hydraulically, 
and accordingly a third hydraulic cylinder 26 is 
added for moving the ladle. In practice this 
cylinder is disposed vertically, as later described, 
but has been turned as here shown in order to 
Separate the connections in the schematic dia 
gail. 

Referring now to Fig. 6 of the drawing, the 
general idea of the ladling mechanism will be 
understood from inspection of the drawing. A 
lade 3 is carried at the end of an arm 32 Which 
is pivoted at 35 at a point between the melting 
pot 36 and the pouring hole 6 of the shot sleeve 
843. The ladle 33 here shown is enclosed or tubu. 
lar, and has a pouring Spout 33 at one end, and 
a bowl 4 at the other end. It will be evident; 
from inspection of the drawing that when the 
arm. 32 is in its lefthand position the bowl is 
immersed in the molten metal 42, as shown at 
43', the said metal filling the enclosed lower part 
of the bowl through the opening 44'. When the 
adle is SWuling from the dipping position 3' to 
the pouring position 30' the pour spout assumes 
the position 38' directly over the pour hole 6, 
and the metal flows from the bowl through the 
ladle into the shot sleeve i 8. The arrangement 
is such that the metal does not begin to pour 
until fairly near the end of the ladle movement, 
and at that time the direction of flow of the 
metal is such that it pours through the pour 
hole 6. 
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4. 
By mounting the ladie at the end of a rela 

tively long arm the travel of the ladle may be 
inade substantial, and accordingly the furnace or 
inelting pot may be spaced at a desired conven 
ient distance from the shot sleeve. At the same 
time because the angle through which the arm 
is SWuling is Substantial, Say 135 or Iinore, the bowl 
A may be immersed in the solten metal at a 
Steep angle (Substantially perpendicular in the 
present case). At the completion of the pour 
ing stroke the ladle and dischaige Spout are at 
a fairly Steep angle which insures rapid and con 
plete discharge of the molten metal. The ar 
rangement is to be contrasted with an arrange 
ment in which it is attempted to bridge the dis 
tance between the melting pot and the pour hole 
by means of a long ladie which is rocked about 
a pivot located at the middle of the ladle itself, 
for in Such case the ladle could be given only a 
inited rocking or Seesaw movement, and the 
dipping and pouring angles would be relatively 
flat or limited. 

Considering the particular mechanism of Figs. 
6 and 7 in greater detail, the arm 32 is rocked 
by means of a piston 46 movable in a hydraulic 
Cylinder $8. The piston rod 50 is connected at 
its upper end to a rack 52 which meshes with a 
pinion 54 on the shaft 33 of the arm 32. It will 
be evident that upward or downward movement 
of the piston Serves to Swing the arm between 
its dipping and pouring positions. This, how 
ever, Would involve Substantial elevation of the 
ladle, and Would exert considerable centrifugal 
force on the inolten metal. These difficulties are 
Overcome by the use of a telescopic arm and 
In eans to vary its length. 
The teieScopic arrangement of the ladle arm 

32 is best ShoWin in Fig. 7, in which it will be seen 
that all inner bar 56 is Secured at its lower end 
to the Shaft 33. In the present case the shaft 
has a nating hole milled or broached diametri 
cally therethrough to receive the lower end of the 
iyar 56. The upper part 32 of the arm is hollow, 
and Slidably receives the bar 58. For conven 
ience in manufacture, it may consist of a main 
casting 58 closed by a cover plate 60. The part 
58 carries a cam follower roller 52 received in 
a Stationary can groove 84. It further carries 
a guide Shoe 85 which is slidably related to a 
guide track 68 formed integrally with the casting 
0 in which the can groove Si is formed. 
Reverting now to Fig. 6, the can groove G8 is 

generally horizontai, but is downwardly curved at 
the ends. The result of this arrangemeini, is that 
the telescopic arm is extended to desired full 
length at the ends of the dipping and pouring 
Stroke, and is very Substantially shortened dur 
ing itS movement from one end position to the 
other. 
This has a number of beinefits, one of which 

is that there is ino need to hoist or elevate the 
heavy ladie and its charge of metai a substan 
tial distance during the desired transportation 
from the furnace to the shot sleeve. Another 
is the reduction in centrifugal force applied to 
the molten metal, so that there is no tendency 
for the Inetal to Splash out of the open side of 
the bowl, Or to rush pre:13turely along the iade 
to the discharge spout, despite fast motion to 
retain heat. 
The entire bearing assembly 2 (Fig. 6) is 

mounted on a plate 4 which is rigidly carried at 
the upper end of a rod 76, which in turn is 
clamped in supports f8 and 88, mounted in 
Spaced relation on a plate 82, which in turn is se 
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cured to the outside shell of the furnace or other 
melting pot. This may be done by means of 
blocks 8 which are preliminarily welded to the 
furnace, and which receive bolts 86 which mount 
the plate 82 on the side of the furnace. 
The particular nounting arrangement shown, 

With its rod T6, is preferred because of its flex 
ibility of adjustment. For example, the height 
of the mechanisin may be readily varied by mov 
ing the rod 6 up or down before tightening the 
Set screw 68 of a rotatable collar 9). A trial 
height adjustment is selected for best relation to 
the level of the molten metal in the pot, and to the 
height of the shot sleeve. The entire inhecha 
nisin then may be bodily moved about the axis 
of the rod 6 for best aim of the molten metal 
flowing out of the ladle, whereupon the rod may 
be locked in position by clamping the clamping. 
bolt 92, it being understood that the bearing 8 
is a split clamp bearing. The hydraulic connec 
tions to the upper and lower ends of the hydrau 
lic cylinder 48 at 98 and 96 are preferably made 
through flexible hoses which do not in pede the 
desired adjustments for the aim of the ladling 
mechanism. 

Referring now to Fig. 7, the ladle is itself ad 
justably mounted on the airin which moves the 
same. An inverted L-shaped fitting 62 form 
ing a part of the ladle is clamped to the flat 
tened upper end of a rod 52 by ineains of a bolt 

4. This nakes it possible to change the angle 
of the ladle relative to the airin. The rod 2 
is fixedly but adjustably Secured in a Split ari in 
G6 by means of a clamp bolt S, and this makes 

it possible to raise or lower the ladle Slightly, and 
to osciliate the same about the axis of rod it2. 
The arm 03 is stepped as indicated at 6 and 

2, the top portion 2 being secured in posi 
tion by means of a nut & threadedly received 
on the upper end of a stud 6 fixedly secured 
in and effectively forming a part of the main 
casting 58 previously referred to. 

Fig. 7 also shows how the upper head 23 of 
cylinder 48 is secured to the main plate 74 by 
means of a pair of side plates 2 and 22. The 
lower head 24 of the cylinder is drawn toward 
the upper head by means of four tie bolts 28 
disposed outside the cylinder 48. 
In Fig. 6 it will be noted that the intermediate 

portion 30 of the ladle is convergent or tapering 
toward the spout 38. The convergence or taper 
is preferably at the lower side of the ladle, and 
this, taken together with the bend in the bowl 
49, prevents premature disclosure of metal from 
the ladle. Thus when the ladle is in horizontal 
position the bowl still slopes downwardly, and 
even after the ladie noves SorneWhat further 
the slope at the bottom of the ladle part 30 tends 
to itself delay the discharge of metal. 

It is not essential to employ a gear and rack 
arrangement when using a cylinder and piston 
mechanisia for moving the ladle, and a modifica 
tion of the invention is shown in Figs. 1 through 
4 of the drawing, in which a simple linkage is 
employed for the purpose. 

Referring to Figs. 1 and 2, the apparatus corn 
prises an hydraulic cylinder 38 carried by means 
of support bars 32 on a bearing plate 33 se 
cured at the upper end of a main support plate 
36, which in turn may be fastened to any con 

venient Support such as the furnace, or the die 
casting machine, or members extending there 
between. The ladle A38 is carried at the upper 
end of a telescopic support. arm ii), the lower 
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6 
end of which is carried on and pivotally mounted 
by means of a shaft 42. 
Referring now to Fig. 3 it will be seen that 

shaft 42 has an arm 44 projecting sidewardly 
therefrom, and this is connected by means of a 
pivot 46 to a bifurcated fitting 48 adjustably 
secured to the threaded upper end of a piston 
rod. 50. The entire cylinder 3 is pivotally 
mounted at 52 (Fig. 1), thus taking care of 
angularity during movement of the piston rod. 
The telescopic arrangement of the arm falo 

is best shown in Fig. 4 in which it will be seen 
that an inner bar 54 is slidably housed within 
the outer arm 49. The bar 54-may, if desired, 
be provided with anti-friction rollers 56. The 
bar and its rollers are enclosed within the hollow 
arm 40 by means of a suitable cover plate 58, 
which has been removed in Fig. 4, but is shown 
in FigS. 1 and 2. - 
The mechanism for automatically varying the 

effective length of the arm fit is Substantially 
the same as that previously described, there being 
a cam roller 6 (Fig. 2) carried by the outer 
housing or arm. A9, and received in a can groove 
62 formed in a casting 6 mounted on the 

bearing plate 34 previously referred to. 
The lade 38 is Somewhat different from that 

previously described. It comprises a frusto-coni 
cal portion f38 communicating with a deep 
trough-shaped portion 66 at One end, and with 
a bowl 68 at the other end. The bowl is gen 
erally cylindrical, and is open at its upper or 
righthand end, and closed with a substantially 
hemispherical shape at its lower or lefthand end. 
One face of the bowl is cut away for a substan 
tial distance, as is indicated at f 70. The upper 
or cylindrical end is received in the cylindrical 
collar portion 2 of the ladle. It is detachably 
mounted in place, being secured by one or more 
set screws flé. It will be understood that with 
this arrangement the bowl may be made of a 
material different from the ladle itself, prefer 
ably one which is highly refractory or resistant 
to the molten metal in which it is immersed. 
Moreover, the bowl is readily removed and re 
placed by another of greater or lesser capacity, 
as determined, for example, by simply changing 
the size of the cut-away portion f7e). A bowl 
may be selected which provides a charge of molten 
metal commensurate with the size of the casting 
being made, allowing, of course, an excess or 
'cushion' of metal which forms a slug or residue 
at the end of the shot sleeve, and which is re 
moved With the casting and gate when the cast 
ing is ejected from the die. 
One typical relation between the die casting 

machine, the furnace, and the ladle is schemati 
cally shown in Fig. 5, in which the stationary 
head of the press is shown at 80 with a shot 
sleeve at 82 and a shot plunger 84 actuated by 
a Shot cylinder 86. The furnace is shown at 
88 with an exposed part of the melting pot at 
S6. The ladie 38 is shown in horizontal posi 

tion approximately midway between the dipping and pouring positions. 
While no mention was made of it earlier, it 

will be understood that the ladle in Figs. 6 and 7 
is similarly arranged, in that the bowl go is de 
tachably Secured to the ladle 38, as by means 
of One or more Set screws 42. Here again there 
is the convenience of making the bowl of aihy 
desired material, which may be different from 
that of the ladle, and of readily changing from 
One size bowl to another in order to change the 
quantity of metal transported. A substantial 
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number of bowls 40 may be cast with a minimum 
opening, as at 44, and the opening may be en 
larged on successive bowls to make up a Series 
having progressively different capacities. 
The operation of the apparatus may be briefly 

described with reference to Fig. 8 of the dra W 
ing. At a convenient point on the apparatus 
the operator is provided with a control panel 
having a number of control Switches or push 
buttons. These are shown at the top of Fig. 8, 
and function as follows. The buttons 292 and 
204 must be simultaneously depressed by the left 
and right hands of the operator to start the 
apparatus. This is a Safety piecaution. Button. 
206 opens the die closing circuit, and thus may 
be used for promptly opening the die in the event 
of emergency. The button 298 is a manual shot 
safety button. Button. 20 is a manual chopper 
button. These are used only when the appa 
ratus is fitted with a so-called “sliding adapter 
plate' Such as that Set forth in copending appli 
cation of Joinia J. MicGarigal, Serial No. 652,105, 
filed March 5, 1946, since issued as Patent No. 
2,612,666, dated October 7, 1952. The button 2 i2 
is a manual shot button. Which provides for man 
ual Operation of the shot cylinder when desired. 
In Some cases the Slug or residue of metal in 
the shot cylinder may adhere to the cylinder 
instead of being removed therefrom with the 
casting and gate. in Such case the operator 
Islay preSS the manual shot button 22 while the 
die is open, thus causing the shot plunger to 
eject the residue. The Switch 24 is an overall 
control SWitch Which controls the supply of elec 
trical power and thus makes it possible to de 
energize the circuits which provide the normal 
automatic Operation. 

In the present case the machine is automatic 
for one cycle at a time. In order to start the ma 
chine the operator pushes buttons 202 and 204 
Simultaneously with his left and right hands. 
Button. 202 opens certain safeties (not shown) on 
the nain tie bars of the machine so that the die 
can be closed. Button. 204 is electrically con 
nected by a line Schematically represented at 25 
to a solenoid operated air valve 26, which ac 
tuates a single action air cylinder 28, which in 
turn operates hydraulic four-way valve 220. This 
Controls the hydraulic cylinder 8 which opens 
and closes the die, and Which now closes the die. 
The movable platen 26 has connected thereto a 
limit switch rod 222. This is stepped at 224 for 
cooperation. With a linit Switch 226, and is pro 
vided With can projections 228 and 230 for co 
operation. With limit Switches 232 and 234. The 
Switch 226 is normally open but closes as soon as 
the die starts to close, and this starts the ladle 
noVenent, as described later. The limit switch 
232 has both left and right contacts. The left 
contacts are normally closed and prevent a man 
ual shot from being made with the aid of the 
manual Shot button 2,2 When the die is closed. 
The right contacts start a shot delay timer 236, 
as is described later. The init Switch 234 func 
tions to control the holding circuit of a relay 238, 
as Will be described later. 
As the die Starts to close, the normally open 

limit switch 226 is closed by the linnit switch rod 
222 and electrically energizes a Solenoid operated 
four-way air valve 24 to supply air to air cyl 
inder 282, which in turn shifts hydraulic four 
Way valve 244. This controls the hydraulic cyl 
inder 26 which then moves the ladle toward its 
pouring position. 
As the die approaches its closed position, limit 
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8 
switch 234 closes, thereby completing an electri 
cal holding circuit to the coil of a relay 238. 
When the die has closed and the machine lockS, 

the right contacts of limit switch 232 close the 
starting circuit of the electrical shot delay timer 
236. This starting circuit also includes a limit 
switch 246 which is closed by a can on the ladle 
shaft when the ladle reaches the end of the pour 
ing stroke. The can for this purpose is shown 
at 268 in Figs. 1 and 2, and at 259 in Fig. 7. This 
starts the shot delay timer 236. After a brief in 
terval, say one second delay, a load circuit of 
timer 236 closes and energizes the magnet coil of 
relay 238. This closes an electrical circuit Which 
operates a solenoid operated four-Way air Walve 
252. That operates an air cylinder 254 and a 
four-way hydraulic valve 256 for the hydraulic 
shot cylinder 24. The latter is operated to drive 
the plunger 22 and so to produce the casting shot. 
As the hydraulic valve 253 moves to produce 

the shot it, closes a limit SWitch 258 Which closes 
a circuit to and which starts a machine Open 
ing timer 266. This is the main tinner, and is Set 
for much longer interval than timer 236. After 
the desired cooling interval, for the casting to 
Solidify, the timer 2S energizes a solenoid Op 
erated air valve 262, by means of a connection 
schematically shown at 283. This operates the 
air cylinder 264, which in turn shifts the four 
way hydraulic waive 22 of the clamp cylinder 8. 
The hydraulic cylinder 8 then opens the die for 
ejection of the Casting, the gate and the plug or 
residue. 
As the machine starts to open, the linit SWitch 

332 is returned to its normal position which, by 
reason of the left contacts, will allow a raanual 
shot to be made when the machine is open, ihis 
is SOIneties necessary When the gate plug has 
stuck in the sleeve instead of being ejected with 
the casting, as was previously mentioned. The 
right contacts are in the Starting circuit of timer 
236, and are normally open, but close when the 
die is closed, and So start the delay tinner 235. 
This insures that the automatic shot Will not 
start until a desired time, say one second, after 
the die is closed. 

Limit switch 234 opens When the die is opening 
and so drops out relay 23S Which in turn de 
energizes the Soleroid operated four-Way air 
valve 252, and so admits air to cylinder 268. This 
reverses the four-way hydraulic valve 256, and 
causes shot cylinder 2A to draw the shot plunger 
back to retracted position preparatory for the 
next shot. 

Limit switch 228 which was the first to close 
is now the last to open, and de-energizes the Sole 
noid operated four-way air valve 280. This 
causes air cylinder 263 to reverse the four-Way 
hydraulic valve 244 and that in turn causes hy 
draulic cylinder 26 to return the ladle to its dip 
ping position. As the ladle returns to dipping 
position, the ladle operated limit Switch 2E is 
closed, which because of its electrical connection 
to solenoid operated air valve 26 for the main 
or clamp cylinder, prevents the die from being 
closed unless the ladle is in dipping position in 
the melting pot of the frace. This interlock 
prevents a, dry shot from being inade. 
To summarize the foregoing Sequence of op 

eration, the machine is started by pressing the 
starting buttons. The die Starts to ciose, and 
shortly after the die starts to close the iadle Starts 
to move fronn dipping position to pouring position. 
When the die is closed, as indicated by limit 
switch 232, and provided also that the ladle has 
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reached its pouring position, as indicated by 
limit switch 246, the shot delay timer 236 is 
started. After a brief precautionary delay the 
timer 236 runs out and the shot is Started. 
The actuation of the shot plunger, or in this 

case more specifically of the hydraulic Valve COn 
trolling the same, starts the main timer 260, 
which is timed for a substantial period adequate 
to permit solidification of the molded piece prior 
to ejection. When the time on clock 26 runs 
out the clamp cylinder is reversed and the die 
starts to open. The beginning of the die open 
ing movement causes retraction of the shot 
plunger, and when the die has fully opened the 
ladle is moved back to its dipping position, thus 
completing the cycle. s 

It is believed that the improved die casting ma 
chine with automatic ladle mechanism, as well 
as the advantages thereof, will be apparent from 
the foregoing detailed description. The auto 
matic ladle mechanisin makes p0SSible an in 
creased number of cycles hourly. It makes the 
Successive cycles uniform. It results in uni 
formity in respect to the gate plugs. It results 
in the maintenance of a more uniform die tem 
perature. It results in a Rhore uniform tempera 
ture of the metal Supplied to the shot sleeve and 
to the die cavity. It permits removal of the op 
erator from the furnace So that he is not Sub 
jected to heat, with consequent fatigue and loss 
of efficiency. There is also a reduction in fatigue 
Of the operator because of elimination of the 
physical labor of transporting the metal. It per 
mits removal of the operator from the shot end 
of the machine and also from the parting line of 
the die, with consequent increase in safety. It 
permits operation of the machine by a compara 
tively inexperienced operator, with excellent and 
uniform results. It allows more time for the op 
erator to concern himself with and to take care 
of the die, as well as other parts of the equip 
ment. It contributes greatly toward the produc 
tion of more homogeneous as well as uniform castings. 

It will be apparent that while we have shown 
and described our invention in several preferred 
forms, changes may be made in the structures 
disclosed, Without departing from the spirit of the 
invention as Sought to be defined in the follow 
ing claims. 
We claim: 
1. Automatic ladling mechanism for a cold 

chamber die casting machine including a melt 
ing pot and a shot sleeve, said mechanism com 
prising a ladle and an oscillatable support arm 
carrying said ladle near the upper end of said arm 
and pivotally mounted at the lower end of said 
arm in order to nove the ladle between a dip 
ping position and a pouring position, said arm 
being of Substantial length and thereby afford 
ing adequate Space between the melting pot and 
the shot sleeve, Said arm being made of two tele 
Scoping members, and Said apparatus being pro 
vided with means for substantially shortening the 
arm during the middle portion of its travel and 
lengthening the arm at the end portions of its 
travel So that the metal may be transported a 
Substantial distance Without being lifted a com 
menSurate distance. 

2. Automatic ladling mechanism for a cold 
Chamber die casting machine including a melt 
ing pot and a shot sleeve, said mechanism com 
prising a ladle having a bowl at one end and a 
discharge Spout at the other end, an oscillatable 
Support arm carrying said ladle near the upper 
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end of said arm and pivotally mounted at the 
lower end of said arm, and means for oscillating 
said arm over a substantial angle in Order to move 
the ladle between a dipping position and a pour 
ing position, said arm being of Substantial length 
and thereby affording adequate space between 
the melting pot and the shot sieeve, said arm be 
ing made of two telescoping members, the up 
per or ladle-carrying portion thereof having a 
can follower, said apparatus further comprising 
a stationary cam track receiving said cam foll 
lower, said carn track being appropriately shaped 
for substantially shortening the arm during the 
middle portion of its travel and lengthening the 
arm at the endportions of its travel. 

3. Automatic ladling mechanism for a cold 
chamber die casting machine including a melt 
ing pot and a shot sleeve, said mechanism con 
prising a ladle having a bowl at one end and a 
discharge spout at the other end, said bowl hav 
ing a filling opening, and said spout and its con 
nection to the bowl being tubular, an oscillatable 
Support arm connected at its upper end to said 
ladle intermediate the bowl and spout and piv 
otally mounted at its lower end, and means for 
Oscillating said airin in order to move the ladle 
between a dipping position for filling the bowl 
with molten metal and a pouring position for 
discharging the molten metal into the pouring 
hole in the shot sleeve, said arm being of sub 
Stantial length and thereby affording adequate 
space between the melting pot and the shot sleeve, 
said arm being made of two telescoping mem 
bers, the upper or ladle-carrying portion thereof 
having a cam roller, and said apparatus further 
comprising a stationary can track receiving Said 
cam roller, said cam track being substantially 
horizontal in the middle and downwardly curved 
at the ends, the arrangement substantially short 
ening the aim during the middle portion of its 
travel and lengthening the arm at the end por 
tions of its travel so that the metal may be trans 
ported a substantial distance without being lifted 
a commensurate distance. 

4. Automatic ladling mechanism for a cold 
chamber die casting machine including a melting 
pot and a shot sleeve, said mechanism comprising 
a relatively long ladle and an oscillatable sup 
port arm carrying said ladle near the upper end 
of Said arm, said arm being pivotally mounted 
at its lower end in order to move the ladle be 
tween a dipping position and a pouring position, 
said ladle having a bowl at one end and a dis 
charge spout at the other end, the upper end of 
Said arm being fixedly connected to the ladle to 
form a rigid assembly, said arm being of Sub 
stantial length and thereby affording adequate 
space between the melting pot, and the shot sleeve, 
said arm being made of two telescoping men 
bers, and said apparatus being provided with 
means for substantially shortening the arm dur 
ing the middle portion of its travel and length 
ening the arm at the end portions of its travel, 
So that the metal may be transported a Sub 
stantial distance without being lifted a com 
menSurate distance. 

5. Automatic ladle mechanism for a cold cham 
ber die casting machine having a melting pot, and 
a shot sleeve and plunger spaced well away from 
Said melting pot, said mechanism comprising a 
ladle having a bowl at one end and a discharge 
spout at the other end, a stationary guide track 
disposed between the melting pot and the shot 
sleeve, a substantial portion of said guide track 
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being turned downward, means engaging said 
track and connected to said ladle for guiding said 
ladle along Said track, and a transport airn rigid 
ly connected to said ladle for moving it along the 
guide track, said arm being carried in a fixed 
pivot beneath the track, so that the arm and track 
turn the ladle angularly with the bowl end down 
Ward at the melting pot, and with the discharge 
Spout downward at the shot sleeve, and yet be 
cause of the horizontal portion of the track the 
ladle is moved substantially horizontally between 
the melting pot and the shot sleeve. 

6. Automatic ladle mechanism for a cold cham 
ber die casting machinehaving a melting pot, and 
a shot sleeve and plunger spaced well away from 
Said melting pot, said mechanism comprising a 
ladle having a bowl at one end and a discharge 
Spout at the other end, a stationary guide track 
disposed between the melting pot and the shot 
sleeve, a Substantial portion of said guide track 
being horizontal and the ends of said guide track 
being curved downward, means engaging said 
track and connected to said ladle for guiding said 
ladle to follow a path determined at least in part 
by Said track, and transport means operating on 
Said ladle for moving it along the guide track, 
Said means and said guide track with its down 

10 

25 

2 
turned ends being so relatively arranged as to 
move the ladle angularly with the bowl end 
downward at the melting pot for filling the bowl 
with molten metal, and with the discharge spout 
downward at the shot sleeve for discharging the 
molten metal into the pouring hole of the shot 
sleeve, and yet because of the horizontal portion 
of the track the ladle is moved substantially hori 
Zontally between the melting pot and the shot 
sleeve. 
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