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1

The present invention relates to centrifugal
casting machines. So far as I am aware, no one
up to the present invention has been able to make
satisfactory magnesium castings centrifugaliy
on account of the oxides and other inclusions
which have been found present in castings of
‘this metal when they have been made centrif-
ugally according to the methods of the prior art.

The present invention contemplates the use of
the ladle for casting metals and the like covered
in my prior application filed April 17, 1946, Serial
No. 662,733, now matured into Patent No.
2,497,838, by means of which the ladle may be
so filled that a neufral atmosphere is maintained
above the metal in the ladle, the oxides floating
on top of the metal in the furnace are substan~
tially all kept out of the ladle, and such oxides
as may be included are discharged into the sprue
or kept in the ladle.

One of the objects of the present invention is
the provision of an improved centrifugal casting
machine by means of which substantially perfect
castings may be made, having a fine grained,
homogeneous structure substantially free of ox-
ides, other inclusions, or porosity.

Another object of the invention is the provi-
sion of an improved centrifugal casting machine
by means of which castings may be made more
expeditiously, as most of the operations involved
in the making of the casting and handling of the
molds may be made automatic.

Another object of the invention is the provision
of an improved centrifugal casting machine
having automatic means for locking the cope
and drag, or mold halves, together while the mold
is rotating, and for automatically releasing them
when the rotation of the mold stops.

Another object is the provision of a relatively
quick actuating device for lifting the cope from
the drag, and the provision of automatic means
for ejecting the casting from the mold.

Another object is the provision of an im-
proved centrifugal casting machine which in-
cludes brake means for stopping the rotation of
the mold quickly, preheating means for bringing
the mold parts up to casting temperature, cool-
ing means for cooling both the cope and drag,
and pneumatic means for separating the mold
halves. )

Other objects and advantages of the invention
will be apparent from the following description
and the accompanying drawings, in which simi-
lar characters of reference indicate similar parts
throughout the several views.

Referring to the drawings, of which there are
four sheets:

Iig. 1 is a side elevational view of a centrifugal
casting machine embodying the invention.

Fig. 2 is a top plan view taken on the plane
of the line 2—2 of Fig. 1, looking in the direction
of the arrows. ‘
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Fig. 3 is a horizontal sectional view taken on
the plane of the line 3—3 of Fig. 1, looking in
the direction of the arrows.

Fig. 4 is a horizontal view taken on the plane
of the line §—4 of Fig. 1, looking in the direction
of the arrows.

Fig. 5 is a fragmentary elevational view taken
on the plane of the line 3—5 of Fig. 1, looking
in the direction of the arrows.

Fig. 6 is a fragmentary sectional view taken
on the plane of the line 6—8§ of Fig. 5, looking
in the direction of the arrows.

Fig. 7 is a fragmentary vertical sectiona] view
taken on the plane of the line T—T of Fig. 3,
looking in the direction of the arrows.

Fig. 8 is a view similar to Fig. 5, showing the
mold parts in the position with the casting in the
act of being ejected from the cope by means of
an automatic ejector.

Referring to Figs. 1 to 4, the casting machine
preferably comprises a lower frame structure
such as the four tubular legs [0-i3 located at
the four corners of a metal table top 14 to the
under side of which the legs may be welded, the
legs being joined by tubular braces 15-18, each
of which has its end welded to a leg to form a
lower bracing frame of substantially rectangular
shape. .

The table top 14 may project beyond the upper
ends of the legs at each corner, and may have
secured to it the four upwardly extending frame
meinbers 19-22 of angular shape, each one of
which may have its flanges welded to the two
edges of the table at each corner, and may have
its flanges beveled at 23, at the lower end, for
engagement with the legs 18-13 to which they
may be welded.

A pair of transverse frame members 24, 25 may
extend the longest dimension of the table bhe-
neath the top 14, and may be secured to the
braces i5 and 17 by welding or by suitable bolts
or rivets, to provide a support for the driving
motor 26 and for the gear housing 27, the motor
being preferably located outside of the frame,
and the gear housing 27 being centrally located
below the table top (4.

Drive shaft 28 of motor 26 may be provided
with a multiple-grooved V-pulley 29 for engage-
ment with the V-belt 38, which also engages in
the grooves of a second multiple-groove V-pulley
31 carried by the driven shaft 32, rotatably
mounted in bearings in the housing 21.

Any suitable form of gear reduction may be
employed, the one illustrated being similar to
that utilized in the rear axle housing of an auto-
mobile, except that a direct gear drive is em-
ployed between the driven shaft 32 and the verti-
cal shaft 33 (Fig. 1) which passes through a
suitable aperture in the table top 14.

The vertical shaft 33 is keyed or otherwise se-

cured to a rotating turntable plate 34, the shaft
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being provided with a brake drum 35 engaged by
a brake band 36. A suitable anti-friction hear-
ing 37 rotatably supporfs the upper end of ver-
tical shaft 83.

Referring to Fig. 8, the structure is broken
away in this fragmentary plan view to show the
brake drum 35 and the brake band 35. The brake
band may be supported by a cylindrical hous-
ing 38 which is secured to the table top by nieans
of a plurality of angle brackets 38, and the band
may have its ends secured to the pins 48 and 4!
on a brake lever 42 which ‘itself is pivolally
mounted on the pin 44,

The ends of brake band 35 are formed with
cylindrical formations which act as bearings
about the pins 49.and 41, and the tendency of the
brake band 38 is to expand, sliding outward on
the eylindrical support 38 out of contact with
the drum 33. When the lever 42 is moved in a
counter-clockwise direction in Fig. 6, the band 35
is tightened on the drum .35, but when it Is re-
leased, the brake releases the drum 35.

43 indicates a lever carried by the rotating
turntable plate 3% and threaded upon 2 stud 44.
This lever may .carry a weight 45 at its outer
end, and may be urged by means of a spring 4§
in a counterclockwise direction.

The stud 44 carries a coarse thread extending
in 2 clockwise. direction looking from the fop (Fig.
5), and the hub of the. lever 43 surrounding stud
44 is internally threaded so that when the lever
-82 is turned in a clockwise.direction, looking from
the top, that is, the direction.of the arrow in Fig.
6,-it tends to rise upon the stud 44 to engage an
ejector pin 151, Fig. 5. The ejector pin-I51 is lo-
cated with its upper plane end flush with the bot-
tom .of the cavity 72 or casting 47 at one of its
edges, and the ejector pin 15! also engages the
lower plane surface .89 of the.cope 18 so that the
ejector pin i5i must be withdrawn into the flush
position before the two mold halves can be placed
together. _

A spring 48 urges the lever 43 info the position
in which the ejector pin 15{ is retracted, -the
spring being hooked in the lever 43:and having
its other end secured to the furntable.34.

Referring to Fig. 7, the two mold ‘halves-are
there shown in section, and:this is g mold which
is'adapted to be used for forming a frying pan 41
(Fig. 8) of -the type having a flat boltom 48,
frusto-conical sides 48, and a radially -extending
handie tang §§ which is to be engaged by an in-
sulating handle. The sprue §! is, of course, cuf
off along the plane .of the oufside of the -bot-
tom 48.

The drag or lower mold member 52 (Fig, 8)
comprises a metal member formed with a round
baszs 53 which has a plane upper surface 54 and
supports an upwardly projecting mold formation
55 with frusto-conical sides 56 and a flat top:51.
The corner between sides 58 and top-57 is rounded
at 58 to provide a pan 47 which is more easily
cleaned.

The present molds are preferably molds which
‘may be made of ‘an alloy sold under the name of
“Meehanite,” a calcium silicide ‘cast :iron ~which
has a fine grain structure which provides a
smooth surfaee, and which can be tempered to
-withstand the temperatures to which it is sub-
jected in casting aluminum and magnesium. The
‘mold may thus be made by casting the mold in‘a
plaster pattern of suitable characteristics, thus
saving machining operations, which would other-
wise be required to make the permanent mold.

The ‘lower mold member or ‘drag is provided

1o
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‘bolts pass through unthreaded bores 62

with a plurality of threaded bores 59 for receiv-
ing the threaded stud bolts §8, preferably equally
spaced, and four in number, by means of which

‘the lowsr mold member 52 is fixedly mounted on

the turntable 34. After being threaded.into bores
58, bolts 60 are secured by lock nuts §t, and the
in
turntable 34, where they are secured by nuts 63

‘dbove and nuts 64 below the turntable.

The upper mold half 7% comprises a substan-
tially conical body §8 having a plane upper sur-
face 66 ‘and 'a radially projecting annular flange
67 terminating at an edge 68 which may be flush
with the edge 53 of the drag 52. The flange €1
has.a lower plane surface 89 which fits against
the plane surface 54 on the drag 52.

Cope 70 has a frusto-conical cavity 7{ which
is concentric with the frusto-conical outer sur-
face 586 on the drag 52, but spaced therefrom suf-

ficiently to provide the mold cavity 72 of the

same thickness as exemplified in the casting 41.
The cavity of the cope 70 has a plane upper sur-

face 7% which joins to the side wall Tt with the

rounded corner at T4 to form the outside of the
pan 47 with rounded corners.

Flange 87 of the upper mold half 78 is provided
with a plurality, preferably three or four, of
equally spaced axial sockets 75 of cylindrieal
shape, adapted to receive the cylindrical part T6
of a plurality of alignment pins 77, each of which
has a tapsred upper end 78. ‘The alignment pins

‘17 are so fixedly located in the drag 52 that when

they are in the sockets 75, and the . cylindrical
surfaces 76 are engaging the .outer .cylindrical
walls of sockets 75, the cope and drag are aligned,

as shown in Fig. 7, with a uniform spacing on all

sides of the cavity 72. The two mold parts also

‘have the laterally -projecting cavity formation

adapted to form the shank 59 for supporting a
handle.

‘The cope 70.is also provided with the centrdlly
located and upwardly extending filling opening

.and sprue conduit T8 which .comprises an up-

wardly tapering bore defined by a tubular mem-

‘ber 88. The filling opening 79 may terminate in

a plane upper edge 81, and the bore 18 is of suffi-
cient size to receive the discharge conduit 82 of
a’'ladle 83, having a ball valve 84 for controlling
the discharge of molten metal shown and de-
seribed. in my prior application on the ladle.
Discharge conduit 82 of the ladle has such a
loose fit in the filling opening T2 -and it is.sup-
ported.by means.of one or the other of the-sup-
porting arms 85 so that the ladle 83 may stand
still while the mold rotates during the filling op-
eration. The upper mold half is preferably pro-
vided with a supporting plate or -shield 88 com-

‘prising a sheet metal plate having a depending

cylindrical flange 87 and a centrally located ap-
erture 88 for passing the sprue.conduit 80.

Shield - 86 may be seeured to upper mold half
78 by a fin casting 89 comprising a cast metal
member of circular shape provided with a plu-
rality of radially -extending fins 90. Fin casting
89 has a lower circular body 91 and a tubular
member 92 which surrounds the conduit 80, the
latter being received in.a hore 93. A plurality of
serew-bolts 94 pass through the fin plate 85 and
through the shield 8%, and .are thieaded info
threaded bores 8% in the upper mold half 70.

The shield 88 is' preferably circular and. of :such
diameter that it extends well over the suppori-
ing ‘screw-bolts 8% which are intended to sup-

port the ‘cope when it is to he lifted from the

drag, as shown in Fig. 8. Screw-holts -96 :are
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threaded into threaded bores 87 in the support-

ing plates 98 where they are secured by lock nuts
- 98. The two screw-bolts 86 are diametrically

opposite each other, and they are at such an sie-

vation that they hold the cope parallel to the

drag by engaging the shield 8§ at the same time,
and lifting the cope axially from the drag by a
‘mechanism further to be described.

The vertically extending angle irons 18—22
are joined at the top by a pair of transversely
extending frame members 168, one of which joins
the frame members 19, 29, and ancther the frame
members 21, 22. Additional shorter frame mem-
bers 101 (Fig. 1) extend between angle irons 8
and 22 and angle irons 28 and 21 at a somewhat
lower elevation for supporting the transverse
frame member 02 which is adapted to carry the
upper guides 183 for a cope lifting mechanism,
indicated in its entirety hy the numeral (24,

At a lower elevation there are two more frame
members {88 extending horizontally and ioin-
ing the angle irons {8—22 and 20—21{ for sup-
porting another transverse frame member (08
which carries guides 187 for the lifting mechan-
ism 1068, The lifting mechanism {04 for the
cope may comprise a pair of cylindrical rods or
shafts 188, 189, and the guides {08, 187 may be in
the nature of pillow block bearings having cylin-
~drical bores for receiving the rods 168, 188. Thus
the rods 168, {88 are mounted for up and down
motion.

Rods 168, 139 are joined at the upper end by a
pair of transverse frame members ({0 (Fig, 1,
Fig. 2), these frame members being welded to
the opposite faces of the rods to hold rods 188, 189
in paralle] relation. Frame members $18 form g
cross-head which has a transverse pin 1§ { mount-
ed on it for pivotal securement to the upper end
of a piston rod 2.

The piston rod 1{2 extends into a cylinder 143
in which it is provided with a two-way piston,
and the cylinder {43 is pivotally mounted on g
pin { 14§ which is pivotally mounted on the trans-
verse frame member {86. Suitable flexible con-
duits {15, {16 communicate with the cylinder {13
at ifs upper end above the piston {17, and at its
lower end below the piston {1T. These conduits
lead to a two-way valve {18 which also communi~
cates with a source of air under pressure through
conduit 18, ’

Valve {18 has a handle {29 which, when located
in middle position, shuts off communication to
both cylinder conduits 115, 118, thus holding the
sliding mechanism 124 in the position in which
it happens to be.
one direction, air can be admitted into the con-
duit 146 which leads to cylinder {13, lifting pis-
ton 117. When handle 120 is moved in the op-
posite direction, air is admitted to the cylinder
112 above the piston ({7, thereby moving the
sliding mechanism 184 downward. By means of
valve I8 the air may be suitably throttled so
that its movement is without shock.

The rods {28, {89 extend downwardly on both
sides of the shield 86 which is secured to the
cope, and these rods support the plates 98 which
carry the screw-bolts 98 which are located under
the shield 86 in position to 1ift the shield. Rods
188, 109 also support the arms 85 which they
carry by means of adjustable clamps so that these
arms may be adjusted as desired, to provide a rest
for the handle or bottom of the ladle 83 of my
prior application, while the mold is being filled.

In order to prevent accidental dropping of the
-cope while the mold cavity is being inspected or

When handle 122 is moved in_
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cleaned, the transverse frame member (06 may
have a bracket {21 pivofally supporting a mul-
tiple-toothed latch (22, any of the grooves 123
of which is adapted to receive one of the plates
98 carried by one of the rods 188, Thus the
mechanism may be latched in the upper position
also, cr it may be latched with the molds only
slightly separated for the preheating operation.

A ball-weighted lever 124 is pivoted on the
same pin {28 as the latch 122, and has a Dbell
crank arm with a lug 126 engaging the inner side
of the latch lever 122, When the ball 124 is in
the position shown in Fig. 1 its weight is suffi-
cient to hold the lever 122 out of latching posi-
tion, but when the ball 124 is swung over in a
counter-clockwise direction, and the lug 126 no
longer engages lever §22, gravity swings the lever
122 into latching position at all times.

The teeth 127 of the latching lever $22 are pref-
erably beveled upwardly so that the sliding mech-
anigm 104 may cam the latch backward as it pas-
ses upwardly, but it is caught as it passes down-
wardly again if the latch 122 is in latching posi-
tion. The transverse frame member {02 (Fig. 1)
near the top, below the cross-head 118, prefer-
ably has a threaded bracket {28 provided with an
upwardly extending screw-bolt 129 which en-
gages the lower side of cross-head {19 and is
secured by suitable lock nuts.

Bolt 129 constitutes an adjustable stop for
limiting the downward movement of the sliding
mechanism {84. The upward movement may be
limited by the piston in the cylinder. :

In order to preheat the mold, the frame mem-
ber preferably carries suitable conduits 180 with
a main valve 12!, and auxiliary shut-off valve
132, {32 for the two burners 134, 135, which may
be located at diametrically opposite sides of the
mold. Ome of the burners 134 may be located to
project its flame beneath the drag or between the
drag 52 and turntable plate 284. The other burn-
er 138 may be located to play on the upper mold
half 70, but is preferably located so that it will
project its flame between the two mold halves
when they are slightly separated.

As there is a tendency for the heat to rise
with the products of combustion, this heats the
upper parts of the mold also very effectively, and
by means of these hurners the mold may be pre-
heated to the proper casting temperature.

The conduit {39 is supplied with a suitable
liguid or gaseous fuel suitably mixed with air
or oxygen in the proper proportions. If a liquid
fuel is used, the burners must, of course, include
an atomizing nozzle.

The two mold halves are preferably provided
with means for clamping them together, and these
means are preferably actuated by centrifugal
force. Such a mechanism is shown in Fig. 5, in
which the turntable plate 34 supports a pair of
upstanding brackets {26 which are similar in
shave and oppositely located. Hach bracket has
an attaching portion {37 secured to the turntable
by screw-bolts {38.

The upstanding portion of each bracket ig indi-
cated at 139, and it extends to the upper level of
the mold flange 87, and is provided with a trans-
verse pin 140 for pivetally mounting a weight lever
{41, This weight lever is pivotally connected at
142, by means of a rivet, to a link (43, the other
end of which is pivotally connected to a latching
member {44 by means of a rivet 145.

The latching lever {44 may be pivotally sup-
ported upon flange 138 by a rivet 148, and it ex-
tends upwardly. and is provided with a hook or




2,507,388

7
retaining member 141 gt its upper end, the lower
shoulder 148 of whigh fits .over the top of flange
8T of the cope 18.

"The point of pivotal connection of the connect~
ing link {43 to weight lever -141,in Fig, 5, is at 142,
outside of the pin 149, .so that as the two weight
levers 141 rise to the dotted line positions, the
link 143 is moved-inwardly in:each case in a radial
«drection, causing the latches i44 to move their
shoulders {48 over the top of the upper moid half
-at the flange 61.

Each of the weght levers ‘#4{ happens to have
a-groove 149, which was necessitated by the fact
that these levers were made out of bars, and the
groove was provided:so, that they could be pivoted
down far enough to freethe cope without the lever
+41 engaging -the turntable plate 34.

The operation of this part of the mechanism
is as follows: When the ‘mold is rotated, cen-
trifugal force causes the levers #41 to swing out-
ward to the dotted line positions, automatically
causing the latches 144 to clamp the mold halves
together as long as the rofation continues. The
levers move down -to -the full-line position when

the rotation stops and the cenirifugal fcrce de- |

creases.

The threaded rod 150 is an ejector, which is
threaded into -2 bore .in -the ‘frame member (28
and is secured by a lock nut.in such position as
1o project inte the sprue bore ‘79 when the cope
is sufficiently lifted. -This-ejector 188 engages the
sprue when the .cope is -sufficiently liffed, and
causes the casting o be ejected from the cope.

The operation of the-mechanism of the easting
machine is as follows: When castings are to be
made, the mold halves are first spaced slighfly
and preheated as described. Then the mold is
placed in a -state of rotation by energizing the
motor 28, and the speed .of rotation will depend
upon the type .of metal ‘being cast, the size of
the meld, the temperatures employed, etc.

For example, a -rotation of 500 to 660 R. P. M.
is sufficient for .casting -aluminum frying pans.
If a motor having a speed-of 1800 R. P. M. is em-
ployed, by means-of the stepped pulleys, the helt
may be so adjusted-as-to vary the speed between
a-wide range of speed limits,

As soon: as-the mold begins to.rotate and reaches
.a, predetermined speed, the centrifugally actuated
levers {41 :move.outward by centrifugal force, and
.urge the latches 144-into laiching position to hold
the two halves-of the:mold together.

The ladle .of my prior-application may then be
filled by deplessmg its lower filling conduit 82
into the free surface of molien metal in the fur-
nace and opening -the ball valve 84 by means of
the actuating member .provided, so that metal
wells up into-the ladle 83 from the bottom, and the
oxides ‘which are floating .on top .of the molten
metal are pushed to one:side and kept from en-
tering the ladle 83.

Should, perchance, -a small amount enter the
lower filling opening §2 of the iadle 83, these 0x-
ides will pass to the top of the:molten metal in the
Jladle 83.
‘a neutral atmosphere.above it in the ladle to pre-
vent further oxidation, and by means of a suitable
conduit extending through the ball valve of my
ladle, the mold may be gases or filled with = suit-
.able gas adapted-to.prevent oxidation in the meold.

The ladle may then be brought-to the rotating
mold and rested upon one.of .the arms 85 in such
_position that its-discharge spout 82 is immediately
_above the sprue conduit-88,-and then the ball valve
-Inay be opened so thab themetal passes downward

I desired, the molten metal may have .

10

20

30

40

80

70

&

.out of the ladle inte the cavity of the rotating

mold. There the centrifugal force causes the
molfen metal to move outward in all dlrectlons
to fill the mold, and the size of the ladle is so.pro~
portioned to the size of the mold tuat the jadle
contains suﬁiclgnt ‘metal to form one or more
castings.

‘When sufficient metal has been poured into fhe
mold to effect a ﬁllmg, the ball valve is closed and
the ladle is removed, the motor is de-energlzed,
and the mold is stopped . rotaf,t_mg as guickly as
possible by means of the brake 35, 38.

The rotation should be stopped -while the metal
is still plastic in the sprue bore 19 so that it will

run down to close the centrzfuvally formed hore

which would otherwise e present while the mold
and molten metal are rotated.

As the mold stops, due to the immediate use of
the brake after the metal has been discharged
fzom the ladle 1nto the mold centxhugal force
latch’nc med;amsm Whmh sequres the mol_d
halves together is auftomatically released. The
lever 43, which has been rotating in radial pesi-
tion with the turntable 34,.and which has-a Welght
43 ab its outer end, tends to continue in its diree-
tion of rotation, tensioning the spring 46 and ris-
ing on the threads.of stud 44 to lift e;ector pin
181 automatically due to the inertia of lever 43.
Thus not only are the mold halves released- frcm
being clamped together, but the ejector automati-
cally lifts the cope from the drag ang lifts the
casting with it, the casting being .carried by the
cope.

Thereupon, -the cope Jds lifted by means of the
lifting mechanism by turning the compressed air
valve to the lifting position. The casting lifts
with the cope from the drag, and as the mold rises
the ejector 150, carried by a fixed frame -member
185, passes mto the sprue bore 19, and. acting on
the sprue, drives the casting downward cut of the
cope. The casting-is then removed, and the mold
inspected to be sure that it is.clean, and, there-
after, the valve handle -128 may be moved in the
opposite direction to lower the lifting mechanism
104.

The cope having been lifted while the mold
was not rotating, the two halves of the mold will
still be in the same rotative position, and as-the
cope is lowered upon the drag, the alignment
pins 77, with their tapered. ends 18, will go into
the socket 15 and bring -the -mold halves .into
proper registry.

The castings made by:the foregoing mechanism
are -found to be sound, of a fine~grain structure,
and without porosity, and substantially without
any included oxides -or other inclusions. My
method of casting may be briefly suramarized as
follows:

A rotating mold is provided with a centrally
1ocated sprue cmdu't lgecated on the a':is of ro-
in a furnace and m,a,mt,amed ina clean candnhon
at a suitable casting .temperature, and is faken
from the furnace by a ladle having a downwardly
extending filling and discharge opening. This
discharge opening is valved en the inside, and
the ladle is filled by depressing the filling cpening
below the free surfaee of the molten metal in
the furnace so as to fill the ladle by welling up
the metal from below, -this avoiding the oxides
on the surface of the molfen metal.

When the ladle is properly filled, the valve.is
closed-to prevent the molten metal fromn running

.out, and the ladle.is-then plaeed -axially .of the
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rotating mold, with its discharge opening in sub~

stantial registry with the axially located filling
opening of the mold, and the valve of the ladle
is opened. :

The metal then runs downward out of the ladle,
into the mold, with a minimum shock and a
minimum exposure of metal to the atmosphere,
and a minimum oxidation, and the pouring is
confinued until the mold is filled, any oxides
which are present going to the top of the metal
in the ladle and appearing in the sprue of the
mold.

The mold having been filled, the ladle is re-
moved, the rotation stopped, and the cope and
drag separated. The rotation must be stopped
quickly enough so that the metal in the sprue
is still in plastic condition, so that it will run
down in the sprue conduit to close the bore,
which is otherwise brought about by the action
of centrifugal force on the metal in the mold,
even down to the bottom of the pan being cast.
The plastic metal running down in the sprue will
close the bottom of the pan and provide a sound,
perfectly shaped casting.

The casting should be removed promptly to
prevent restraint by the mold, and, thereafier,
the sprue may be cut off from the hottom of the
casting.

It will thus be observed that I have invented

an improved casting machine by means of which
inclusions of oxides or other inclusions are sub-
stantially eliminated.
- By means of the supply of suitable gas to the
top of the metal in the ladle, and suitable gas
through the ball valve into the discharge con-
duit of the ladle, the metal in the ladie may be
kept free of oxidation, and the mold itself may
be filled with suitable gas to prevent oxidation,
this gas escaping through the cracks between
the mold halves as the mold is being filled. Gas
also may escape up the center of the sprue con-
duit, since the metal tends to be thrown to the
outer wall of the sprue conduit in the same man-
ner as it is moved outwardly in the mold by cen-
trifugal force.

By means of my casting machine and by utiliz-

ing my improved ladle, castings may be made
of many different metals, including magnesium,
which, so far as I am aware, has never been cast
successfully in a centrifugal casting machine.
The making of castings is accomplished very ex-
peditiously, and the casting illustrated may be
made at the rate of about four castings per min-
ute with my casting machine.
- While I have illustrated a preferred embodi-
ment of my invention, many modifications may
be made without departing from the spirit of
the invention, and I do not wish to be limited to
the precise details of construction set forth, but
desire to avail myself of all changes within the
scope of the appended claims.

Having thus described my invention, what I
claim as new and desire to secure by Letters Pat-
ent of the United States, is:

1. In g centrifugal casting machine, the com-
bination of a supporting frame comprising a plu-
rality of legs, a table for supporting a mold, a
base carried by the legs, a driving motor and
driven vertical shaft extending through szaid table,
an upwardly extending frame comprising a plu-
rality of vertical frame members joined by trans-
verse horizontal frame members, said horizontal
frame members extending at right angles to each
other to each of the corners of the frame, and
supporting a plurality of intermediate horizontal
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frame members, a turn table carried by said
shaft, a brake drum carried by the shaft below
the turn table, said turn table having a plurality
of axially extending, regularly spaced, threaded
bolts secured thereto by nuts and arranged in a
circle, and a drag having threaded apertures for
receiving said bolts which are threaded into said
drag to secure the drag to the turn table in cen-~
tered position at right angles to the axis of the
shait, and a cope fitting over said drag and form-~
ing with the drag a mold cavity, said cope hav-
ing a centrally located, vertically extending fill-
ing opening, a circular metal piate carried by the
top of the cope and projecting radiaily from the
cope, & pair of rods slidably mounted upon said
intermediate frame members, said rods being
joined by a cross head and intermediate frame
members, a hydraulic cylinder and piston con-
nected to the cross head to lift the sliding rods,
and a pair of arms carried by the lower ends of
the sliding rods and exitending under said cir-
cular, steel plate for lifting the cope hydraulicaily
from the drag. )

2. In a centrifugal casting machine, the com-
bination of a supporting frame comprising a plu-
rality of legs, a table for supporting a mold, a
base carried by the legs, a driving motor and
driven vertical shaft extending through said table,
an upwardly extending frame comprising a plu-
rality of vertical frame members joined by trans-
verse horizontal frame members, said horizontal
frame members extending at right angles to each
other to each of the corners of the frame, and
supporting a plurality of intermediate horizontal
frame members, a turn table carried by said shait,
a brake drum carried by the shaft below the turn
table, said turn table having a plurality of axial-
ly extending, regularly spaced, threaded bolis se~
cured thereto by nuts and arranged in a circle,
and a drag having threaded apertures for receiv-
ing said bolts which are threaded into said drag
to secure the drag to the turn table in centered
positien at right angles to the axis of the shaft,
and a cope fitting over said drag and forming
with the drag a mold cavity, said cope having a
centrally located, vertically extending filling
opening, a circular metal plate carried by the top
of the cope and projecting radially from the cope,
a pair of rods slidably mounted upon said inter-
mediate frame members, said rods being joined
by a cross head and intermediate frame members,
a hydraulic cylinder and piston connected to the
cross head to lift the sliding rods, and a pair of
armsg carried by the lower ends of the sliding rods
and extending under said circular, steel plate for
lifting the cope hydraulically from the drag, said
table also supporting a brake-band extending
about said brake-drum and having one end se~
sured to a pin and the other end pivotally mount-
ed on a lever which is pivoted on said pin. ‘

3. In a centrifugal casting machine, the combi=~
nation of a supporting frame comprising a plu-
rality of legs, a table for supporting a mold, a
base carried by the legs, a driving motor and
driven vertical shaft extending through said
table, an upwardly extending frame comprising
a plurality of vertical frame members joined by
transverse horizontal frame members, said hori~
zontal frame members extending at right angles
to each other to each of the ¢orners of the frame,
and supporting a plurality of intermediate hori~
zontal frame members, & turn table carried by
said shaft, a brake-drum -carried by the shaft
below the turn table, said turn table having a
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plurality of axially extending, regularly spaced,
threaded bolts secured thereto by nuts and ar-
ranged in a circle, and a drag having threaded
apertures for receiving said bolts which are
threaded info said drag to secure the drag to the
turn table in centered position at right angles to
the axis of the shaft, and a cope fitting over said
drag and forming with the drag a mold cavity,
said cope having a centrally located, vertically
extending fiilling opening, a circular metal plate
carried by the top of.the cope and projecting ra-
dially. from the cope, a.pair of rods slidably
mounted upon said intermediate frame members,
said rods being joined by a cross head and in-
termediate frame members, a hydraulic cylinder
and piston connected to.the cross head to lift the
sliding rods, and a pair of arms carried by the
lower ends of the sliding rods and extending un-
der said circular, steel plate for lifting the cope
hydraulically from the drag, and a pivofed latch-
ing member having a multiplicity of supporting
shoulders separated by grooves movable by grav-
ity into engagement with one of the arms on said
sliding rods for holding the sliding rods and cope
in elevated posmon '
4, Ina centrrfugal casting machine, the com-
bmatron of a supportmg frame comprrsmg 3 plu-
al1ty of legs a table for supportmg a mold, a
base carrred by the legs, a drlvmg motor and driv-
en vertical shaft extendmg through sald table, an
upwardly extendmg frame comprising a plurality
of vertical frame ‘members Jmned by transverse
horrzontal frame members, said horizontal frame
members extendmg at rlght angles to each other
to, each of the corners. of the frame, and sup-
portmg 8. plurah of mtermedrate horizontal
frame members, o turn table carried by said
shaft, a brake- drum carried by the shafi below
the turn tabl e, said turn, table having a plurality
of ax1ally extendmg, regularly spaced ‘threaded
bolts secured thereto by nuts and arranged in a
cxrcle and a drag havmg threaded apertures for
recenmg sald bolts which are threaded into said
drag to secure the drag to. the turn table in cen-
teled posmon at rlght angles to the axis of the
W and a cope ﬁttmg over.said drag and form-
1ngfw1th the. drag a mold cavity, said cope hav-
ing.a centra]ly located vertically extending fill-
ing opemn a crrcular metal plate carried by the
top of the cope and pro;ectmg radially from the
cope, a pair of rods shdably mounted upon said
intermediate frame members, said rods being
Jomed by a_Cross head and intermediate frame
members a hydrauhc cyhnder and’ piston con-
nected to the Cross. head to lift the sliding rods,
and a pair of arms carried by the lower ends of
the sliding rods and extending under said circu-
lar, steel plate for hftmg the cope hydraulically
from the drag, said turn table supporting, at di-
ametrically opposu:e points, a pair of pivotally
mounted locking levers, the pivots of said levers

being offset and located under the drag, and each
lever, hav’ng a lockmg shoulder at its free end
for engaging over the top edge of said cope, said

levers each bemg mounted upon a bracket car-
ried by the turn tabie and said bracket support-
ing a depandlng pwoted weight connected by a
hm{ to said lever in each case, the weight swing-
ing outward due to centrlfugal force and locking
the cope to the drag while they are rotating.
5.In a centrifugal casting machine, the com-
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bination of a supporting frame comprising a plu~

rality of legs, a table for supportlng a mold, a
base carried by the legs, a driving motor and
driven vertical shaft extendmg through said
table, an upwardly extending frame: comprising
a plurality. of vertical frame members joined by
transverse horizontal frame members, said hori-
zontal frame members extending at righi angles
to each other to each of the corners.of the frame,
and supporting a plurality of intermediate hori-
zontal frame members, o turn table carried by
said shaft, & brake-drum carried by the shaft
below. the turn table, said: turn table having a
plurality of axially extending, regularly spaced,
threaded bolts secured thereto by nuts and ar-
ranged. in a circle, and a drag having threaded
apertures for receiving said bolts which are
threaded. into said drag to secure the drag to.
the turn table in centered position at right angles
to the axis of the shaff, and a cope fitting over
said. drag and forming with the drag a mold
cavity, said cope having a centrally located, ver
tically extending filling opening, a circular metal
plate carried by the top: of the cope and pro-
jecting radislly from- the cope, a pair of rods

slidably mounfed upon said intermedigte frame

members, said rods bheing joined by a cross head
and intermediate frame members, a hydraulic
cylinder and piston connected to the cross head
to 1ift. the sliding rods, and. a pair of arms carried
by the lower ends of. the sliding rods and ex-
tending under said circular, steel plate-for- lift-
ing: the cope hydraulically: from the drag, an
ejector pin extending through an aperture in
said drag: in p_oslthn to, engage a casting in said
cavity, said pin being mounted upon a. threaded
stud and said stud earrying a weighted lever,
and a spring for urging said weighted lever into
a position where the ejector pin is.retracted, the

weighted. lever tending to, move onward in the.
dneotlon of rotation against its spring when the
brake is applied to the rotatmg drag, the threaded.
member. lifting the eJector pin to eject the cast-
ing from the drag as the. brake is applied, the
casting and cope being lifted together.

JOHN. A. TOLEIK.
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