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No. 924,858. -

 UNITED STATES PATENT OFFICE.

ELBERT B. VAN WAGNER, OF SYRACUSE, NEW YORK.

 CASTING APPARATUS.

_ Specification of Letters Patent. = Patented June 15, 1909. -
-~ Application filed December 26, 1908. Serial No. 469,236, | i

To all whom it may concern: -

Be it known that I, ELBERT B. VAN Wae-
NER, citizen of the United States, residing at
Syracuse, in the county of Onondaga and

State of New York, have invented certain

new and useful Improvements in Casting Ap-
paratus, of which the following is a specifica-
tion. | S |

casting apparatus, and has for its object the

| providin§ of a, device for making what 1s

~commonly
wherein the molten metal is forced into the |
“ molds or dies by fluid pressure, and wherein

15

20

known as ‘‘finished’” castings,

all of the working parts of the machine are

also operated by fluid pressure, instead of by
‘hand or other means. . L ;
This invention relates particularly to im- |

provements.in the casting apgaratus shown

and described in my United ‘
numbered 900,802 and 900,803, dated Octo-
ber 13, 1908. N o

*The invention consists priﬁcip.allly' of a fire-

- box mounted on a table or stand, in which 1s

25

30

sus%ended a melting-pot or cylinder, the lat-
ter heated by means of gas burners in the or-
~ dinary manner, the melting-pot having a fill-

ing neck, a -Fressureinlet, and a discharge

‘spout for delivering the molten metal to a

mold formed in a die, or in a pair of dies.
- The invention further consists of a die
frame, disposed horizontally and mounted on

~ the table at an elevation slightly above the

-~ fire-box and melting chamber. The said

35

40

~ the dies together during the-casting. .

frame arranged to operatively support the

die-sections and other working parts of the

device. “khe invention further consists of a

fluid pressitre cylinder supported by. the | _
ITig ‘to corresponding parts throughout the sev-

frame, and employed for opening and closing
the dies, as well as for holding the sections of
ﬂuid

The invention further consists.of a

| -PI'GSSUI'@ cylinder supported by the piston-

45

00

rod of the die-operating cylinder, which is

employed for operating the gate plunger.
The invention further consists of a shield
for inclosing the dies and other parts of the

device, to prevent injury to the operator by | , WL
| by a remowvsble cover 6, which is preferably
applied so as to make a tight closure of the
“upperside of the box. The cover 6 is secured

the escape of molten metal during the casting

periods, and of a fluid pressure cylinder for.

raising and lowering the shield.

The invention further consists of means

- operable in connection with the shield, for

permitting or preventing the discharge of

55. molten metal from the melting-pot. -

- The invention further consists of means

- This invention relates to improvements in

tates Patents

for admitting fluid pressure to the melting-

pot for forcing the molten metal into the

mold to make the casting. And the inven-

pressure retainer, mounted on the table, the
said rethiner being fitted with a series of
valves and each valve provided with a han-

1 dle or lever capable of being operated inde-
pendently and ‘sequentially, for supplying
‘pressure to the several cylinders and also to
| the melting-pot, in the order in which the

casting operations are to:be carried out.

will be understood from the detail descrip-

tion which follows, and by reference to the

accompanying drawings which form a part

of this specification, and m which—

Figure 1 is a side elevation of the complete |

machine. Fig. 2 is a plan view of the same.
Fig. 3 is a central longitudinal section sub-
stantially on the line 3—3 of Fig. 2.

the shield lifted to permit

chine, showin 10
ie. Fig. 5 is an enlarged de-

access to the

Fig. 4
is a front end elevation of the complete ma-"

tion further consists of a common air or other 60

65

‘Other features and parts-of the invention

70

75

80

tail sectional view on the line 5—5 of Fig. 1;

showing the construction and arrangement
1g. 6 18

of one of the fluid pressure valves.

an enlarged detail view of a part of the cast-

ing valve. Fig. 7 is a rear end elevation of

85

the machine, showing the shield in its lower .
position, as when the machine is ready for ..
casting. Fig. 8 18 a cross-section .substan-

‘tially on the line 8—8 of Fig. 2, showing the

gating cylinder and the manner of support-
ing it in working position. Fig. 9 1s an en-

90

larged detail view of the nozzle showing the -

- provision foropening and cleaning the same.

Similar characters of reference are assigned

eral views.

p—

95

. In the dra,wing“s,‘ 2 rep‘resentsf&f table or
stand supported by legs 3, and having a

large slotted opening 4 extending centrally
from the middle to near the rear end. =

5 represents a fire-box, which is mounted

‘near the front end of the table, to which 1t

may be. secured in any suitable manner.
The fire-box has an open top, which is closed

9 represents a casting-cylinder or nielting—'-

pot, in which. the metal is prepared for cast-

in place by a series of bolts 7. - The fire-box.
is preferably lined with asbestos’'or some
| 'suitable refractory substance 5'. '

100
105

110



ing. _The ihelting-pot' s préferably_ cylin-
“drical in form, except its upper side which is
‘made flat for convenience m attaching the

pot to the cover 6, by which it is suspended
in the fire-box. The melting-cylinder is
secured to the cover by bolts 10.  The metal

s placed in the large cylindrical interior 11,

10

- tory material,. as 11/, to prevent the molten
metal from coming in contact with the walls
of the pot and injuring the same. The gas,

20
95
30
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- ing-pot, as best seen in Fig. 3.

and is melted by means of gas flames, the
~ gas being supplied by a pair of pi{)es 12, 12,
which enter the fire-box through suitable

openings, and extend, one on each side, the

~ full length of the melting-cylinder. -These
- gas pipes are {;erforated (not shown) at close
the purpose of providing a num-

intervals for t
ber of gas jets, by which the flames are
directed against the under side of the melting-
pot. The interior of the melting-chamber is
preferably lined with some suitable refrac-

as & rule, 1s supplied to the melting-pot under
considerable” pressure, in order to produce
the required heat. | B o

13 represents a ﬁ]ling passage formed in an -
ortion 14,

upwardly projecting neck or _
preferably formed integrally with the melt-
; This passage
18 closed by means of a screw cap 16 which, in
order to make a tight closure of the filling

.ol:iﬁning is screwed down upon a packing 15,

which preferably consists of asbestos or other

: - . . T :
heat resisting material. |

17 represents a fluid pressure duct or pas-

saﬁ'e formed in the raised portion adjacent the |

g neck, into which is inserted a pipe 18,

' - through which air or other fluid pressure

may be admitted to force the molten metal
from melting-chamber 11 into the molds.

passage formed in an integral neck or spout
20, cast on the rear end of the pot, which

Eass_e‘s out through an opening 21 in the fire- |
box, and -mnchines upwardly and rearwardly

to’ a height slightly above the top of the
cavity of thepot9. Thespout 20 terminates
na Korizonta.l nozzle 22 which is split, and
the upper loose section 23 is connected to the

b "
.

stationary S_a:rt by means of a hinge 24 (see

Fig. 9). “This construction is provided for
permitting —the nozzle to be opened and
cleaned, in-case the metal becomes cold and

clogs up passage 19.
| ﬁe. die su

porting frame consists of four
like metallic Ea.rs or rods 25, preferably made
of steel or iron, and these rods, for conven-

1ence and economy in constructing and ap-

plying them, are preferably made square m
cross-section. - The guide-rods 25 are pref-

erably disposed in a manner to form a hollow
8quare extending ho'rizontally from near the

middle of the table to the rear end thereof,

and these rods are held in such position by

means of a heavy metallic head piece 26, and
twospaced tail pieces 27 and 28, the rods being

19 represents a molten metal discharge

-melting-pot within the fire-box.” A
supplies gas to the coil 39. The head piecé

924,858

secured to the head and tail parts in suitable

manner, to make the frame rigid and strong.
29 and 30 represent respectively the sta-

‘tionary and the movable die sections, which

may be inter-locked by means of dowel-pins
307, such as commonly employed for the pur-

70 “

pose. Diesection 29 is intended to be rigidly -
mounted on the rear side of head piece 26,

and 1s preferably held immovable during all -

the cas‘tin% operations.. Die section 30 is in-
tended to b

which are formed near the inner corners of
the rods 25. The guides 33 are employed for

section 30 to be operated reciprocally in the

frame I a truly horizontal manner. The

frame thus desciibed, is supported in its ele-
vated position some distance above the top

of the table and concentric to the nozzle 22,

e rigidly secured to the front face -
of a movable plate or block 31 by bolts or
pins 32, and the die plate is slidable within
the frame; by means of a series of guides 33,

75

‘the purpose of permitting plate 31 and die

by means of a pair of angular brackets 34,

which are.secured to the table by bolts 35.
The die frame is disposed upon the table
directly above the slotted opening 4. '

90 j

The mold by which a casting is made is

sometimes formed in one, but as a general

rule, the mold cavity is partly formed in

each, of the die sections, as indicated by the

0 5 |

numeral 36 (see Fig. 3). The molten metal
reaches the mold by means of a small port 37

formed in the die section 29, and which is

disposed concentric to the nozzle 22.
n order to carry out the workings of the

present machine, the spout 20 is necessarily

& foot or more in length,-and in order to
reach the die sections, the spout extends for
some distance beyond the fire-box.

the required temperature in the discharge
assage 19, 80 a3 to prevent the metal from

ecoming chilled before-it enters the mold,
unless some independent heating means is

provided for this part. =~
- 39 represents a coiled gas pipe; which syr-

rounds the discharge throat 20. Each coil

me ¢ . Under
this arrangement it is difficult to maintain

100

of piPe 39 having a number of perforations
40 '

. formed on 1its inner circumference,
.through which gas is discharged, and then 115
burned, the flames from the jets being di-.

rected against the spout 20, for the purpose

to substantially the same temperature as the
] pipe 41

~of heating the same. By the use of the coil -
-39, the discharge passage 19 may be heated

120

26 of the frame is provided with a cavity 42

‘formed concentric to the nozzle 22, and with--

1n this cavity is placed a coil of gas pipe 43,
‘which surrounds the nozzle and is perforated
the same as the coils 39, and forms a gas’

burner for heating the nozzle, to prevent the

cooling of the metal during the casting pe-
riod. The nozzle heater 43 receives its sup-

125

159
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- for the fire-box. =~ - R
- The working parts of my improved castimg
10

15

- 20

46 represents a dischar

ply of gas from the coil 39 iﬁhmugh"a”small 1 of éroés bars or lugs 54, which are secured to
: the arms by bolts 55.. The pressure for clos-
ing the dies is supplied to cylinder 60 by a -

piece 26 for supplying draft for the burner

43, and also allows the burned gas to escape

from the cavity 42.

off the burned gas, as wel

machine are all operated and controlled

automatically by pressure, which in the pres- | .
- ent device consists of compressed air, al-
though any other fluid pressure may be em-
ployed for operating all of the movable parts:

with the same results. o

As heretofore explained the casting is done
by means of air pressure, which enters the
melting-chamber through the duct or passage
17, and forces the molten metal out through
the throat 19 and nozzle 22, through the port
37 into the mold 36. As soon as the metal

“enters and fills the mold, the next operation

25

30

85

is the “gating” of the casting. Thisis done
by a reciprocating plunger 48, which passes
through hole 49 formed in die section 30, and

is preferably disposed concentric to the port |
- 37. The gate 48 also passes through a hole

in the die plate 31-(see Ii1g. 3). _
To properly gate a casting after the mold
is filled with molten metal, the plunger 48, 1s
driven inwardly until it enters and closes the
port 37, which eiTects the confining of the
molten metal in the mold. The gate 1s then

left in the last position until the metal har-

dens and the casting is completed.

To operate the gate 48, I provide a small.
cylinder 50, having a piston (not-shown)

“common to cylinders of the class, to which.

40

51, and the pressure to release or withdraw |

the gate 48 is connected and also serves as the
piston-rod. Air pressure 1s supplied to cyl-
inder 50 for gating the casting through a pipe

aate 48, is supplied through a pipe 52. Die
section 30 and 1ts supporting plate 31 are op-

~erated reciprocally in the frame, to open and
close the mold, by means of a large cylinder

60, which i1s mounted upon the tail pieces 27

 and 28, and is held in place by bolts 61.  Cyl-
" inder 60 is disposed concentric to the frame

B0

and mold the same as gate 48. Cylinder

60 is provided with a piston 62, mounted on a

piston-rod 63 which extends through the cyl-

1nder, in order to assist in' guiding and hold-

55

- 60

ing the rod truly concentric to the other
parts. One end of piston rod 63 1s fitted

with a fork 64, having four prongs or arms

65, the extremities of the arms being secured
to the vertical edges of the guide block 31,
and by means of which the block and die sec-

tion 30 are operated to open and close the

mold. The “gating’’ cylinder 50 is mount-
ed between, and carried backward and for-

. ward- at each opening and closing of-the
- 'mold by the fork 64. Cylinder 50 1s conect-
65 ed to the arms of the fork by means of a pair |

44. A vent 45 is formed in the head

e pipe for earrymg
as providing draft _ ‘
| ' | moving of a casting, is supplied through a

pipe 66, the pressure entering the rear end of
sald cylinder through a port 67. ' The pres-
sure for reversing the piston and withdrawing

70

die section 30, to open the mold for the re-

pipe 68, and enters the cylinder through a
port 68’ (see Fig.3). - _

69 represents a spht ring or coll:ir,’ hinged
at one side and clamped on piston rod 63 for

ings, and which is disposed directly above the

79

shortening the backward stroke of the piston
and die section 30 during the casting period.
 After the die sections have been closed up
by the operation of cylinder 60, and before
any molten metal can be forced into the
‘mold, a shield 70, preferably made of heavy
“sheet metal in the form shown in the draw-

50

85

die sections, must first be lowered from its -

upper position shown in Figs. 1, 3 and 4, to
its lower position shown in Fig. 7. This

shield is provided to prevent injury to the

workmen which might result from the es-

spout 20, while the heavy-pressure for casting

is being applied. The shield 70 is suspended

by means of a piston rod 71; which is oper-

90
cape of molten metal from between the die
1 sections, or by the bursting of the discharge

ated by a piston (not shown) in a eylinder 72,

which may be supported from the ceiling of .
the shop: or by any other suitable means.

The piston rod 71 1s .operated dOanardly. b}?"

pressure supplied to cylinder 72 through a
pipe 73, and it is operated for raismg the

100 .

shield by pressure received through a pipe 74.
- In order to render the machine safe, and to

prevent accidental. application of the pres-
sure to the melting-pot and the forcing of the

10"

metal into the mold when the die sections

are open, I provide-a valve 75, preferably a

three-port valve, which is disposed In the

pipe 18 above the melting-pot. This valve
‘Is operated by a lever 76 which extends up-

wardly underneath the shield 70, and 1ts free
end passes loosely through a slot 71/, formed
in the lower end of piston rod 71. The ar-
rangement of lever 76 is such, that when.the

shield is raised to its highest position, 1t

closes valve 75 and prevents the pressure
from flowing from a supply pipe 77 mto the

110

115

pipe 18, and at the same time opens a port 78 .

at the under side of the valve 75, for exhaust- -

ing the air from the melting-pot, and this
last %rovision is made to permit the unused

metal remaining in spout 20 after the moldis

filled, to gravitate back into chamber 11 fol-
lowing each casting operation. . The full and
dotted lines in Fig. 3illustrate the disposition .
“and operation of the lever 76. - -~ o

To accomplish the automatico%erationof |

the several Farts of the apparatus _
ployment of air or other pressure, I provide 2

common pressure retainer 80, which consists

F] - :,\_ . on - ot .
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- of a one-part cylindrical castin

o, ciosed at
f

one end, the opposite end being fitted with. a

- pressure supply pipe 81, which may be con-

~nected with an air pump or other source of

pressure., The retainer 80 1s mounted on the

table 2 by means of flanges 82 and 83 and

held in place by bolts 84.  To effect the op-

eration of the several cylinders and direct the

- pressure to the melting-pot for forcing the

10

20

In
ca
Near the lower end of the plunger 85 is.

molten metal into the mold, I employ seven

‘separate, but like valves, each valve consist-

%of a plunger 85, which is disposed verti-
y in, and passes through the retainer 80.

formed a cone valve 86, which fits in a corre-
sponding seat 87 formed in the bottom of the
retalner. . | o T
- 89 represents a series of depending tubular
extensions or valve casings formed integrally

on the underside of the retainer, one for.each

~ of the valves, and which are bored out to re-
- celve the lower ends 90 of the plungers or

25

valve stems 85.

Immediately below the
valve seat 87, the casings 89 are counter-
bored, as at 91, to allow the free passage of

- the pressure fromn the retainer into the pas-

- 30

35

the upper end of a groove or recess 92 forme

sage occupied by the stem 90. Below this
counter-bored portion, the stem 90 is in-

tended to fit the bore closely so as to prevent
leakage of the air past the stem, urtil the |

latter is raised upwardly far enough to brin

in the side of the stem opposite the cavity,91.

The groove 92 is made V-shaped as shown in
Fig. 5, with the narrow point disposed so that |
- when the valve is first lifted the feed of the -
- pressure through the valve will be slight, and

- then as the raising of the valve is continued,

40

45

.60 and 72..

the flow of air will ihcrease acc ordingly as the |

groove becomes wider. This provision is

-made to afford a gradual rather than a sud-

den charging of the several cylinders, as 50,

~ The upper ehds of the seven valve plungers
project some distance above the top side of

- theretainer, and tofacilitate the constructing

b0

and assembling of the valves, alarge circular -
threaded opening 93 is formed in the top wall

of the retainer concentric to the valve seat

87. This opening is fitted with a threaded

- bushing 94 through which the plunger 85

passes, and the bushing is counter-bored at

- 1ts lower end to receive a packing 95, pro-

b5

60

B operating the worki

vided to prevent escape. of the pressure
around the plunger. - The packing 9t
in. place by a ring 96 which fits in the counter-
bore of the bushing, and the ring is held.in

place -and the packing compressed, by a

 spring 97, which surrounds the valve rod 85

and rests tipon the cone valve 86. The

. F'S})ring 18-also employed to assist the valve in
_closing and remaining seéated, during the in--
‘tervals 1n which no pressure is required for
' parts of the machine.

"The upper end of the bushing 94 is fitted

‘the operating levers are

| which they were set or forced by

95 1s held'| sure, in case the %ﬁrétor lets go the handles
hen 1t is time to shut off - ~

pressure, the operator may disengage .

924,858

with a gland-nut 98 which is screwed down
on a packing 99.. Each of the seven valves
18 provided with a hand-lever for use in oper-
ating the valves independently. For con-

venience in id_entifﬁing and also deseribing
the operations of the valves and their rela-

70

tion to the several working parts of the ma-

chine, the valves and valve hiandles are des-

and these letters are assigned in the order in

which ‘the several valves are to be operated

ignated by letters, as A, B, C, D, E, F and G, | :

5

during each complete cycle of casting opera-"

tion. Figs. 1 and 2 show the arrangement of
the valves and their operating handles and

Fig. 5 shows the construction of the valves.

80

The upper ends of the valve plungers 85 are

| slotted, at 100 to receive the handle bars,
which are secured in place by pins 101. The
ivotally con-
nected by a pin 103 to a bracket 102, the
latter prefera,%]

mmner end of each handle 1s p

ly cast with the retainer 80.

The seven valves and their fittings including

referably con- .

structed and arranged exactly alike, except

the casting-valve controlled by lever C, the

stem of which is provided with a large groove

92, s0 as to permit a heavy charge of the pres-
sure to pass to the melting-pot at the initial

movement of the valve.

- The molten metal. eing hea.vy-,; and 1t be’-{

Ing nécessary to fill the mold quickly as pos-
sible, to prévent the chilling of the metal be-

fore the mold is completely filled, it is im-
portant that the

gressure for casting be ap-

plied strongly and rather suddenly. Fig. 6

shows the size of the groove 92 for the casting

valve C, as compared with the like part pro-

‘vided for the other valves, as shown 1n Fig. 5.
In' the operation of the present machine,
| 1t 18 essential that certain of the parts after

being operated automatically by the pres-
sure, be held for a time in the position to
the appli-

cation of the air. For this ]i):lr ose certaln
of the operating-levers as A, B, E and G are:.
provided with stop levers 104, which are.

90

95
100
105

110

pivoted at their upper ends to the said levers,
as -at- 105, the lower ends of the stops dis-

posed so that when the levers are raised to
the position shown by dotted lines-in Fig. 4

to open’ the valves, the lower ends of the _-
stops swing inwardly and catch upon aledge

115

or shelf 106 and thus prevent the closing of

the valves, and the shutting off of-the pres- -
120

ahead of timie,
the
the
valves: to
shown by the full lines in Figs.' 1, 4 and 5.

The several pipes employed for conducting

stops 104, and allow the handles and
ravitate to closed position, as
125

the pressure from the retainer to the cylin- '

ders and melting-pot are connected to their
respective valves by means of gland-nuts

| 107. The pipes 51 and 52 which supply

130
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p‘f_essure for the gating. cylillder 50, should

preferably be. flexible, as rubber hose (not

shown), so as to allow said cylinder to move

reciprocally with the piston rod of cylinder
60, which controls the die 30. 1t is under-

stood that suitable means may be emploved

for exhausting the pressure from the several

cylinders, after each charging, though none

such are shown herein. |
The operation of my casting apparatus is

as follows: Assuming that die section 29 has
‘been mounted in place upon head piece 26,

and die section 30 has been mounted upon

~ the guide block 31, the operator will first

15

raise the valve lever A to the position shown

by dotted lines, Fig. 4, until the stop
catches upon the ledge 106.
lever A opens the corresponding valve and

104

~admits the pressure to pipe 66, which con-

20

25

inder 72, for the lowering of/the canopy or

30- shield 70 from its upper position shown in

ducts the air to the rear end of cylinder 60,
and drives piston 62 in the direction to close
up the die sections 29 and 30 ready for cast-
ing, and stop 104 serves to hold the pressure
1n sald cylinder to prevent the separation of

the die sections when the metal is forced into
the mold. For the second step in the opera-.

tion, the operator will lift the handle B, and
send the pressure through pipe 73 into. cyl-

Kigs. 1, 3 and 4, to its lower position shown
1 ¥ig. 7. The lowering of the shield, car-
ries with 1t-the lever 76, which opens.valve 75,
to permit the passage of the pressure from

v pipe 77 mto pipe 18, thence into the melting-

pot 9. The valve lever B being provided

~ with a stop 104, the latter will hold the valve

40

45
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B open, and prevent the accidental lifting

of the shield. The operator will next raise

lever C, to open the valve which supplies the
pressure to the melting-pot, for forcing the
molten metal from the pot through discharge
passage 19 into the mold 36. It is intended

“that a high pressure be emplgyed for operat-
ing the present machine, and that the mold
~should fill instantly the valve C is opened,

"The operator will then close valve C, thus
confining the pressure in the melting-pot,
which will hold the metal from gravitating
oV away-irom the mold.. The operator should
' and send the

then quickly raise the lever

- pressure into the rear end of cylinder 50, and
-drive the gate 48 inwardly through die sec-

55
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tions 29 and 30, and also mold cavity 36, un-

til it reaches and closes port 37, which ex-
~ tends between the nozzle 22 and the mold..

Valve D may then be allowed to close. For

the next step’the operator will lift lever E, to
‘send the pressure through pipe 74 into cylin-
der 72, for lifting the shield to its upper posi-

tion, and at the same time operating valve
75, to close the same against the flow of pres-

sure from the retainer. = The last operation |
of valve 75 opens port 78 in said valve, to

exhaust the pressure confined in the melting-

The lifting of

it

Eot, 50 as to al_low' the molte_n metal which
ad been held in the discharge passage 19,

to gravitate back into the melting-pot. The

valve lever E by means of its stop 104, will
be held mm the open position, to prevent the
lowering of the shield until the machine is
made ready for a subsequent casting. The
sixth step consists of raising lever If, for sup-

| plying pressure through pipe 52, to the for-

ward end of cylinder 50 for withdrawing the
gate 48. The final step in the cycle of op-

erations consists of releasing the stop of lever-
A and then raising the lever G, for supplying

pressure to the forward end of cylinder 60, to
reverse the piston 62, for opening or spread-
Ing die sections 29 and 30. By this last op-

70
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eration the arms 65 of fork 64 move the die

plate 31, and with it the die section 30, to
the right, away from section 29, a suflicient
-distance to permit the removal of the casting

from the mold. Valve G will then be held 1n
open position by its stop 104 for the purpose
of preventing the accidental closing up of the
die sections while the casting 1s being re-
moved; Any of the well known ejecting
means may be employed for releasing the

casting. After the casting has been re-

moved and the mold cavity cleaned out, the
machine is ready for the next cycle of opera-

tions, the mitial step of which consists of re-

leasing the stop of valve G and closing the
same, and then opening valve A, to again
close up the die sections, aiter which the
other steps or operations already described
may be repeated in regular order for each
casting. ; ‘_ L

- It is obvious that many other forms and
arrangements of valves may be employed
for directing the pressure to the several parts
of the machine and produce the same results,
the essential and important features of the
device consisting of the use of a fluid pres-

8d
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100

105 -

sure for filling the molds, and for operating

the dies, the gate and the shield. =~ -
Under the construction, arrangement and 110

operation of my improved casting apparatus,

as herein shown and described, it is possible

to make perfect ‘‘finished’ castings more.

rapidly and with less labor and expense, than
by the use of any of the casting devices here-
tofore devised and employed. '

I claim as new and desire to secure by Letters
Patent, 15— - - | '

. *1. The combination of a melting-pot and
‘a sectional mold, the said melting-pot having
‘a fluid pressure inlet, and a molten metal
outlet, terminating in a split nozzle; the said
inlet connecting with a pressure. pipe, the

said pressure pipe having an automatic valve

connecting with a retainer by means of a
hand controlled valve, the said mold sections
opened and closed by a double héaded fluid

'115*

- Hawing thus described my invention what -

120

125

for controlling the flow of pressure to~and
from said melting-pot, the said pressure pipe

130



a

pressure ¢
pressure for operating its piston recipro-
cally through a pair of independent pipes
connected by means of independent hand-

controlled valves with said retainer, one of

said mold sections carrying a gate-plunger,

and the piston-rod of said cylinder carrying

& fluid pressure cylinder for operating said

10

15

gate-plunger, the last named. cylinder con-
necting with said retainer by means of a pair
~of pipes and a pair of independent. valves.

- 2. The combination of a melting-pot hav-
ing a fluid-pressure inlet and a molten metal

discharge throat terminating in a split nozzle,
and a sectional mold connhecting with said

throat, the said inlet connecting with a pres-

~ sure pipe, the said pipe carrying a three-way

20

valve adapted to control the flow of pressure
to and from said melting-pot, the said pipé ;
connecting with a fluid pressure retainer by

means of a valve arranged for graduating the
feed of pressure from the retainer into said

‘pipe, one of said mold sections movable to-

- ward and .from the other section by the

25

piston-rod of a fluid pressure cylinder, the
piston-rod of said cylinder supporting a

-second cylinder adapted to operate a gate-

50
- su;lyply pipes and a pair of independent
va

plunger carried by said movablemold section,

each of said cylinders connected with said re-
tainer by means of a pair of independent

ves, and a fluid pressure operated: shield

‘adapted to conceal the mold sections during

- the casting period and also to control the

35

~ melting-pot, the said pot having a fluid pres-
sure inlet passage and a molten metal dis-
111351,:ssazge‘., of a sectional mold connect-

40 |

45

operation of said three-way valve.

3. The combination with a fire-box and a

charge

ing with said discharge passage, a horizontal

frame to support said mold, fluid pressure
actuated means for opening and closing the
mold sections, a fluid pressure actuated.

plunger to gate a casting formed in said
mold, a fluid pressure actuated shield adapt-

- ed when set in one position to inclose the
“mold sections and

E?frmit ‘the forming of a

casting, and when shifted from said position

- to permit the removal of the casting.dnd at

“all of said parts, and a hand-lever

24,858
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linder, .the said cylinder receiving | the flow of pressure .through each of said”

valves during the opening movement thereof. -

4. The combination with a fire-box and a
melting-pot, the said pot having a fluid-pres-
sure inlet passage and a molten metal dis-

charge passage, of a sectional mold connect-

ing with said- discharge passage, a horizontal
frame to support said mold, fluid-pressure
actuated means_for opening and closing the
mold sections, a fluid-pressure actuated plun-
ger to gate a casting formed in said mold, a
fluid-pressure actuated shield adapted when
set in one position to inclose the mold sec-
tions and permit the forming of a casting,
and when shifted from said position to per-
mit -the removal of the casting and. at-the
same time prevent the distharge of molten
metal from said melting-pot through the dis-

charge passage, a common fluid-pressure re-.

tainer, for supplying pressure to operate the
mold sections, the gate plunger, the shield,
and also to force the molten metal into the
mold, a series of independent valves to con-
trol the flow of pressure from said retainer to
for operat-

ing each of said valves. .

5.- The combination with a fire-box a,nd 8

sure inlet passage and a molten metal. dis-
charge passage, of a sectional mold connect-
ing with said discharge passage, a horizontal

frame to support - said mold, fluid-pressure.
actuated means for opening and closing the
mold sections, a fluid - pressure actuated

plunger to gate a casting formed in said
mold, a fluid-pressure actuated shield adapt-

70
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“melting-pot, the said pot having a fluid-pres-

9o

100

ed when set in one position to inclose the

-mold sections and E.?;tmit the forming of &
_ shifted from said position
to permit the removal of the casting and at

casting, and when.

the same time prevent the discharge of mol-

‘ten metal through the discharge passage, a

common fluid-pressure retainer, for supply-
ing pressure to operate the mold sections, the.

gate plunger, the shield, and also to force the -
|- miolten metal into the mold, a series of inde-
pendent valves to control the flow of pressure

from said retainer to all of said parts, a hand-
lever for operating each of said valves, and

105

110

a series of stops for holding certain of said -
valves in open position, to prevent the acci- 115
' dental shifting of the parts controlled by said
valves. " .- S

- 6. An automatic casting apparatus, com-
prising a fire-box, a melting-pot in said fire-
‘box having a pressure inlet port, means for 120
heating said melting-pot, a molten metal dis-
charge spout for.said melting-pot, a nozzle
formed on one end of said spout, means for
‘heating said discharge spout and said nozzle,
‘8 two-part mold connecting with said nozzle, 125
‘a horizontal frame to support said mold,
fluid Fressur.e -actuated means for opening
and closing the mold parts, a fluid pressure

50 the same time prevent: the discharge of
- molten metal from said melting-pot, a fluid
pressure retainer, a pair of valves 1 said
retainer adapted to control the flow of pres-
‘sure from said retainer to said mold operating
means, a pair of valves in said retainer adapt-
ed to control the flow-of pressure from said
~ retamer for reciprocally operating said
* plunger, a pair of valves in said retainer

adapted to control the flow of pressure for
raising and lowering said shield, . a . single
valve in said retainer to control the flow of
~ pressure from. the retainer to said melting-

- pot, a hand-lever for operating each of said

valves, and means for gradually incrgaasingl

- 55
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. adapted when set in one position to inclose .

ot

924,359

actuated plunger to sate 2 castmg formed in | Whereby said velve may be opened and

sald mold, a fluid pressure actuated shield

the mold sections and per mit the forming of

a casting, and when shifted from said posi-
permit the removal of the cestmo* |

tion to

-~ and at the same time prevent the dlseha,rne
.of molten metal from said melting-pot, a

10

- molten metal into the mold and a senes of

20

common fluid pressure retainer, for supply-
ing pressure to-operate the mold sections, the

gate plunger, the shield, and also to force the

dow of

independent valves to control the

-‘pressure from said retainer to all of said parts.

7. A casting machine comprising a fire-
box, a melting-pot in said fire-box, having 2

~ pressure inlet and a molten metal dlsoharge?
spout terminating in a nozzle,
heating said meltmg—pot means for heating

means for

the discharge spout and nozzle, a Yetainer
for fluid pressure, a plurality of mdependent

pressure-contr ol-valves connected to said

~retainer, a pipe to conduct pressure from the

30

39

40

45
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retainer to the melting-pot through one of
sald valves, a valve m’said pipe capable of
being Operated independent of -said first
valve, adapted to permit or prevent the pas-
sage of pressure trom said pipe to the melt-
mﬁ'—pot a lever for operating said second

‘valve, a die frame, a pair of dies supported

by said frame, a mold cavity in said dies con-

-necting with the nozzle of said discharee

~ spout, & shield to conceal said dies and said’
‘said die adapted to be ﬁlled with molten

(l1scharge snout while the mold 1s being filled
with molten metal, means . for oonnectme'

~ the lever of said second valve with said

shield, whereby said valve may be opened

and closed by the lowering and raising of

seld shield, a ﬂuld pressure eylmder for rais-

g and lowelmm sald shield, and a pair of.

pipes for oonduotmg pressure from said re-
tainer to said cylinder, each of said pipes con-
necting with one of said control valves.

8. A casting machine, comprising a fire-
box, a melting-pot in said fhire-box, having a
pressme inlet and a molten metal d1scharge

spout terminating in a mnozzle, means for

heating said melting-pot, means for heating

‘the discharge spout and nozzle a retainer for
fluid pressure, a plurality of pressure-con-

trol-valves connected to said retamer each

valve having a hand-lever, a pipe to conduct

~ pressure from the retainer to the melting-pot

through one of said valves, a valve in said

pipe adapted to be opera,ted independent of

- said first valve, adapted to permit or prevent

60

the passage of Fressure irom said pipe to'the

melting-pot, a lever for operating said second

valve, a die frame, a pair of dies supported
by said frame, a mold cavity in said dies con-
- necting Wlth the nozzle of said discharge

spout, a shield to conceal said dies and said

~discharge spout while the mold is being filled

~ with molten metal, means for connecting the

65

lever of said second, valve with said shield,

closed by the lowelmg and raising of said

shield, a fluid pressure cylinder for raising

and lowelmg sald shield, a pfm of pipes for

conducting pressure {1 om the retainer to said
cylinder, each of said {)1pes connecting with
one of said control valves, and a stop-lever

tfor maintaining the pressu re in said pipes and
.seld cylinder. |

. ‘A casting apparatus, comprising a melt-
mg-pot having a discharge spout and a pres-
sure inlet, .a pressure retainer, a pipe con-
necting said retainer with the meltmg—pot a

valve interposed between said pipe and the

retainer, a hand-lever to operate said valve,
8 three—-way valve disposed in said pipe

adapted to permit or prevent the flow of

pressure from the retainer to the melting-pot
when said first valve 1s open, and for ex-

' hausting the pressure from said pot, a lever
to operate said three-way valve, a vertically
movable shield to temoororlly cover the

casting machine, the said shield connected
to .and capable of operating the lever of said
three-way valve, a pressure actuated cylin-
der to raise and lower said shield, pipes to
carry pressure from said retainer to said

shield, a valve interposed between each of
said pipes and said retainer, hand-levers for

operating said valves, a die connectlng with

the discharge spout of said melting-pot, a

70
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cylinder for reciprocally operating said

95

frame to supply said die, a mold formed in

metal when the pressure is applied to said
melting-pot, a fluid pressure eotua,ted plun—-
ger carried by said die adapted for ““gating”

100

a casting after the mold is filled, pipes to

supply pressure for operating said plunger,
and a valve for controlling the flow of pres-
sure from sald retainer to each of sald pipes.

10. A casting apparatus, comprising a fire-
box, a melting-pot in said ﬁre—box having a

'pressure inlet and a molten metal d1seherge

spout, a pair of die sections, a mold in said

to said cylinder to actuate’ the same, a gate

operatively connected to said die seotlons a’
fluid pressure actuated cylinder to operete

said gate reciprocally, pipes to supply pres-
sure to said cylinder, a shield disposed above
said die sections, a-fluid préssure actuated

1 eylinder to raise and lower said shield to ex-
pose or -conceal said die sections, pipes to
supply pressure for actuating said cylinder,
a pipe to supply 1pressure to said melting- pot |

e 1n said pipe, said valve;

a three-way valv
adapted to permit or prevent the ‘flow of

the pressure from said pot, a lever.to operate

! said three—wey Velve said lever conneoted

105

110

‘die sections eommumoatmg with the dis-
| charge spout, a frame to support said die.
sections, a ﬂmd pressure actuated‘cylinder-
-mounted in sald frame, for opening and clos-
ing sald die sections, pipes to supply pressure

115

120

pressure to said melting-pot and to-exhaust -

130
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to said shield and capable of being operated | closing said mdld, a fluid pressﬁre refainer, a

by the raising and lowering of said shield to
permit or prevent the flow of pressure to said
pot, a common fluid pressure retainer, a
series of valves disposed 1n said retainer, one

of said valves connecting with each of said

supply pipes, the said valves adapted to be

operated sequentially to direct the pressure
from said retainer to said c¢ylinder and said

melting-pot in the order of the casting opera-

‘tions, and a separate lever to open and close

each valve.

15

11. An automatic casting apparatus, com-
prising a melting-pot having a port to admait
pressure to force molten metal froin said pot,

~and having a discharge spout to conduct the

operatively dispesed in said retainer,adapted
20

metal to a mold, a source of pressure, a re-
tainer for said pressure, a plurality of valves

to be operated sequentially in the arder of

. the casting operations, a mold formed in a
- pair of die sections, a frame to support said

- sections, a nozzle formed on the outer end of-

, the discharge spout of the melting-pot,

- 25

adapted for filling the mold with molten |

~metal when the pressure is applied to said

30

melting-pot, a fluid pressure e¢ylinder mount-
ed .on said frame adapted to open and close

- said die sections, a gate operatively disposed
in sald die sections concentric to the mold

~and the nozzle, a fluid-pressure cylinder to
~ operate said gate immediately after the mold

39

is filled, the said gate-cylinder supported in
operative position by and movable with the
piston-rod of said first named cylinder, a

shield to inclose the dies during the casting

period, a fluid pressure cylinder to .operate
said shield, a pipe for conducting pressure

~from sald retainer to the melting-pot, a

40

45
~ said shield, and a pair of pipes to conduct

-0

three-port valve disposed in said pipe
~adapted to admit or prevent the passage of
the pressure from the retainer to the melting-

pot and also to exhaust the pressure from

the said pot, a lever to operate said valve,

the said lever connected to and operated by'

the pressure from said retainer to each of

said cylinders, each of said pipes connected

to ‘-and controlled by one of said retainer
valves. | o

12. A casting apparatus, comprising a

_ ..melting—pot inclosed in a fire-box, and having

55

 said die sections, a frame to support said die .
~“sections and said plate, a series of guides to
permit the reciprocal movement of said plate
‘within said frame, a pressure actuated cylin-

60
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- a pressure inlet and a molten metal discharge
~ spout, a nozzle formed on one end of said

spout, a pair of die sections, a mold in said

~ die sections communicating with said nozzle

by means of a port, a plate to support-one of

der carried by said frame, a piston and pis-

ton-rod for said cylinder, the said piston-rod-

connected to said plate and adapted to oper-
ate the same on said guides for opening and

pipe to conduct pressure from said retainer

to said melting-pot, a valve interposed be-

tween the retainer and said pipe, a lever to

operate said valve, a pair of pipes to conduct
pressure from said retainer to said cylinder,

a valve interposed between each of said pipes
and said retairier, a lever for operating each

of said last named valves, said levers pro-
vided with stops for holding said valves 1n

die sections, a pressure actuated cylinder to

70

75
open position, a shield disposed above said

raise and lower said shield, pipes to carry

Eressure to said cylinder, a valve interposed

etween each of said pipes, and said retamer,
levers to operate said valves, the said levers

provided with stops to hold the valves in

open position, a valve disposed in the pipe
leading to the melting-pot, and a lever to op-
erate said valve, said lever connected with

and operable by the raising and lowering of
said shield, for preventing or }:)ermitting the

flow of pressure into the melting-pot after
said first named valve is opened. = -

13. An automatic casting machine, com-

80

90

prising a fire-box, a table to support said

molten metal discharge spout, a gas. burner

to heat said pot, a like burner to heat said
spout, a nozzle having a hinged section-form-

ing the outer extremity of said spout, a die
supporting frame mounted on sald table,
having a hollow head piece to receive the

said nozzle, a heater for said nozzle disposed

in said head piece, a pair of die sections, one
of said sections secured to said head piece,
the other section mounted on a plate shd-
able in said frame by means of a series of
ouldes, a mold in said die sections, a port to
connect said mold with said nozzle, a fluid
pressure- cylinder. mounted in said frame, a
piston rod operatively connected to said cyl-
inder and connected to.said plate by means
of a fork formed on one end thereof, adapted
to reciprocally operate said plate and ore of
said die .sections, a fluid pressure cylnder
carried by said piston rod, a piston rod for
said second cylinder, the said rod projecting
from said cylinder and forming a gate-plun-
ger, the free. end of said plunger adapted to
be driven through said plate and through

both of-said die sections by the first charging

of said cylinder, for the purpose of gating

a casting formed in said mold, a pair of pipes

to supply pressure for operating both of said
piston rods reciprocally, a pipe to supply
pressure to the melting - pot to force the
molten metal into the mold, a retainer for

fluid pressure mounted on said table, a se-
ries of valves disposed in gaid retainer, each

fire-box, a melting-pot in said fire-box, the
said pot having a fluid pressure inlet and a

95
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120

125

valve connecting with one of said supply

pipes, and adapted to be operated sepa-

| rately to draw pressure from said retainer
| and direct the same through said pipes, ac

130
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~ support the said dies, a fluid-pressure cylin-

024,858

hand-lever for operating each valve, and a | pot, and an operating-lever for each of said 45_
stop pivoted to certain of said levers, adapt-
ed to hold the corresponding valves m open

positicn during the intervals of making and
removing a casting. |

14. A casting apparatus, comprising a fire-

box mounted upon a table, a melting-pot
- suspended in the fire-box, the said melting-

Fot having a fluid pressure Inlet and a tubu-
ar discharge outlet, the said discharge outlet,
terminating in a nozzle, a gas pipe for heat-
ing said melting-pot, a gas pipe for heating
the discharge outlet, a gas pipe for heating
the nozzle, a pair of dies having a mold
formed partly in each, a frame disposed hori-
zontally mounted on the table to operatively

der carried by said frame for operating one ot

- said dies toward or away from the other die,

20

a piston-rod’ for said cylinder, a plunger for
“oating’’ a casting operatively connected to

~ one of the said dies, a fluid-pressuré cylinder

25

supported by the said piston-rod for operat-
ing the said plunger reciprocally, a shield to

inclose the said dies during the casting opera-

" tions, a fluid pressure cylinder to raise and

lower said shield, a valve to admit, or exclude

fluid pressure from the melting-pot, g9 lever

 to operate said valve, the said lever being

30

operatively connected to said shield, where-

by when the shield i8 raised the said valve 1s

35

40

closed against the pressure employed for

casting and opened to exhaust the pressure
confined in the melting-pot, and when the-

shield is lowered the said valve 1s opened to
admit the pressure for forcing the molten
metal into the mold, a source of fluid pres-
sure, a retainer to receive said pressure, &
series of independent valves carried by said

retainer adapted to withdraw a portion of

the pressure and direct the same to said cyl-

~ inders and also to said melting-pot, a series

of pipes to conduct the pressure from said
valves to said cylinders and to the melting-

|

force the molten metal Into the mol
means operable independent of said last .
‘named valve for permitting or preventing-

valves, the said levers adapted to be operated
sequentially in the order of the casting opera-

{1ons.

15. In a casting apparatus, the combinﬁ,—
tion with a- table and a fire-box mounted

50

thereon, of a melting-pot disposed in the fire-

box, a fluid pressure inlet for admitting pres-
sure to and for exhausting the same from said

‘melting-pot, a molten metal discharge spout

formed integrally with said melting-pot and

09

| grojgcting ‘through an opening 1n the fire-
ox, a nozzle formed on the outer end of the

said spout, a coiled pipe heater for said spout,

a, coiled pipe heater for said nozzle, a pair of
die sections having a mold formed in their
abutting sides, a port to connect the mold

60

with said nozzle, a horizontal frame mounted

-on the table for supporting said die sections,
a fluid pressure cylinder carried by said

frame, a piston in said cylinder, a piston-rod
operated by said piston, the said piston-rod
connected by means of a fork to one of said
die sections, and capable of moving said die
section reciprocally for opening and closing
the mold, a retainer mounted on the table

adapted to receive pressure from a pump or

other source, a series of independent valves

{ carried by said retainer, two of said valves

adapted to sup_plfr pressure for operating said
piston reciprocally, one of said valves adapt-
ed to supply pressure to said melting-pot to

the passage of the pressure into said melting-

pot. | S
In testimony whereof I affix my signature

in presence of two witnesses. . -
| - ELBERT B. VAN WAGNER.
Witnesses: |
Harry DE WALLAOCE,
RoBERT L. WALLAOCE.
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