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This invention rélates to means for casting

balls .or other bodies of metal particularly
for use in grinding operations. -
The main object of the invention is to pro-
- 5 vide a machine in which a large number of
balls may be rapidly cast, discharged, and
broken apart, in a continuous operation or
‘consecutive operations, thereby greatly re-
" ducing the manual labor required.

10 A further object of the invention 4s to
provide means whereby the casting operation
1s carried out with a minimum of waste metal.
In casting balls or other bodies in the ordi-
nary type of stationary molds now in use it

15" is customary to provide molds having long
grooves, channels, or other passages or open-

-1ngs known as sprues and gates, with a num-
ber of recesses commynicating with such pas-
sages so that when the molten metal is poared

20 into these passages it flows out into such re-

cesses to form the bodies of the desired shape.

The metal remaining in the grooves, com-
monly known as the “gates” or “sprues”, is
. -thus wasted and must be remelted for use.

25 This in turn means'a high fuel consumption’

for the operation and I have found that by
providing a machine according to my in-
vention in which there are substantially no
“gates” or other long grooves or passages to
36 be filled with molten metal, and in which
there is consequently substantially no waste
metal, the fuel consumption may be reduced

as much as forty per cent, . '
A further object of the invention is to pro-

35 vide for casting of a more uniform and dense

. ball than may be otherwise obtained.
A further object of the invention is to pro-
- vide a machine in which the balls are cast in
sets, the balls in -each set being joined to-
gether by neck portions, and te provide means
whereby said balls may be automatically dis-
charged from the casting machine and broken
- apart by severing of such neck portions.
- A further object of the invention is to pro-
45 vide for rapid cooling of the metal after
pouring, and also for rapid cooling of the
molds.
The accompanying drawings illustrate ap-

4
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paratus embodying my invention and refer-

50 ring thereto: :

Fig. 1 is a vertical section of a ball casting

machine according to my invention.

Fig. 2 is a section on line 2—2 in Fig. 1.
~Fig. 8 is a partial view similar to Fig. 1
55 showing the two halves of the mold in open

. position. :

Fig. 4 is a plan view of the upper portion
of the molds and part of the operating mech-
anism therefor shown in Fig. 1.

Fig. 5 is a view showing a set of balls as 60
cast in the machine. . .

- Fig. 6 is a_partially sectional front eleva-

tion of a modified form of mold members.

Fig. 7 is a section on line 7—7 in Fig. 6. . -

The apparatus shown in Figs. 1 to 4 com- 68
prises two circular metal mold members 1
and 2, the member 1 being mounted on shaft .
3 which rotates in bearing means 4 and 5, and
the member 2 being connected to member 1
so as to rotate therewith while permitting 70
relative movement of said members parallel -
to the axis of rotation thereof so as to provide
for opening of the mold as hereinafter de-
seribed. . Suitable means may be provided for
causing rotation of shaft 3 together with the 78
mold members 1 and 2, such means compris-
ing for example electric motor 6 connected to
said shaft by gear wheels 7 and 8. - !

Rods 11 may extend through openings 12 in
mold member 1, and through openings 13 in 80
mold member 2, the portion of said rods with- -
in the mold member 2 being of somewhat de-
creased diameter so as to provide shoulders
14-on said rods, against which the mold mem-
ber 1 is held by means of nuts 15 strewing on 88
the threaded outer ends of rods 11. Lugs 17
corresponding in number and position to rods -
11 are provid:ed on mold member 1 and bell

. crank means 18 are pivotally mounted on said

lugs. . Said bell cranks are provided with 90 -
counterweight means 19 mounted at the outer -
ends of arms 20 thereof, while the arms 21

-of said bell erank means are provided with

slots 22 engaging studs 28 on rods 11.
A revolving disk 24 is mounted on shaft 3, 98 -

for example by being keyed thereto in suitable

manner so as to rotate with said shaft while

being capable of sliding motion thereon, said

disk%eing of sufficient diameter to engage the

ends of rods 11 or arms 21 when moved in- 100

wardly toward the mold members. The

means for causing the revolving disk 24 to be -

S0 moved inward%y may comprise lever arms

25 having pins 26 engaging in an annular , .

groove 27 between said revolving disk and 108

flange 28 on the hub of said disk. Leverarm - -

25 may be pivotally mounted as at 29 on sup-

porting bracket 30 and may be connected by -

pin and slot means 31 and 32 to rod 33 whose

other end carries a piston 34 mounted within 110
ressure cylinder 35. Means are provided
or supplying and releasing fluid pressure
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from the rear side of piston 34, such means
comprising for example pipe 36 communicat-
ing with pressure chamber 35, fluid pressure
supply pipe 87 connected to any suitable
source of fluid pressure such as an air com-
pressor or compressed air storage chamber,
exhaust pipe 38 and three-way valve 39 hav-
ing handle 41 for controlling communication
between pipe 36 and pipes 87 and 38 respec-
tively. Pressure gage 40 may be provided if

- desired for indicating the pressure in pres-

sure chamber 35. :

A suitable casing or housing means 44 may
be provided surrounding the peripheries of
mold members 1 and 2, said housing means be-
ing provided with a sujtable opening 45 at the

- front thereof so as to_permit access to the

20

25
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mold for pouring metal therein. Said hous-

' ing means may be further provided with suit-

able means such as discharge chute 46 for

conducting away the cast balls as the same are

discharged from the machine.

The mold members 1 and 2 are each pro-
vided with a plurality of sets of correspond-
ing mold recesses 48, there being preferably a
plurality of recesses in each set, said recesses
in each set being arranged radially in line
with one another as shown and being connect-
ed by grooves, channels, or neck portions 49.
Each of the mold recesses corresponds to the

~ shape of one half of the ball or other body

40

45

to be cast, so that when the two molds are
brought together, a cavity or mold recess of
the desired shape is provided. For example,
for making spherical balls, each mold recess
is made hemi-spherical in shape, as shown.
The central portion of mold member 1 is cut
away as indicated at 50 and such cut away
ortion is in communication with the inner re-
cesses of all the sets by means of channels or
passages 51. A central opening 52 is pro-
vided in mold member 2 so as to permit access
of suitable means for pouring the molten
metal into the molds, and said mold member
is provided with an inwardly extending lip
53 so as to provide a space 54 between'said lip
and the face of mold member 1 for receiving
molten metal. B
As indicated in Fig. 6 the mold member 2

‘may if desired be made in a plurality of seg-

mental sections 2’, separated from one an-

_other along radial lines as indicated at 5.
"The mold member 1 may also, if desired, be

made in any suitable number of sections.
‘With this sectional type of construction I pre-
fer to provide a plurality of rods 11, for ex-
ample two of such rods, for each section of the
mold member2; for the pirpose of causing the
mold members to seat squarely against mold
member 1 when drawn inwardly as herein-
after described: Said rods may be secured
to the respective mold sections 2 by means of
pins 58 and lugs 59. 1In this case the arm 21
of each bell crank 18 may be connected by slot

and pin means 22 and 23 to a cress-bar 57
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which is connected to the rearward ends of
the two rods 11 so as to draw both of said
rods rearwardly in closing the mold. . Thero-
tating disk 24 is'in this case adapted to en-
gage either arms 21 or cross-bars 57 for the
purpose of opening the mold. The remain-

der of the construction is substantially the’

same in this case as in the form first described.

I prefer to provide an offset joint, as at 64,
between the opposing faces of the two mold
members adjacent the peripheries thereot, for

-the purpose of preventing leakage of molten

metal out between the mold members in case
the same do not fit snugly together at all
points, due for example to warping. The
offset portion of such joint may extend sub-
stantially perpendicular to the faces of the
mold members (as in Figs. 1'and 2, or oblique-
ly,so as to provide a bevelled seat 65, as shown
in Figs. 6.and 7. ‘

In the operation of the above described ap- .

paratus, the mold members are rotated,. by
operation of the driving means above de-
scribed, at sufficient speed to produce the de-
sired centrifugal action on the molten metal
when poured into the mold and also to causc
the counterweights 19 to be held outwardly
by centrifugal action with sufficient force to
‘hold the mold member 2 or the sections 2’
thereof tightly against mold member 1. This
holding together-of the mold members is ef-
fected by means of bell cranks 18 which exert
an inward force on rods 11 in an obvious man-
ner. The molten metal, for example, iron or
steel of suitable composition, is introduced
through opening 45 in any suitable manner
and poured into the metal-receiving space 54
provided between the lip 53 on mold member
9 and the face of the cut-out portion 50 of
mold member 1. By centrifugal action such
molten metal is forced or caused to flow out-
wardly into all of the mold recesses or cavi-
ties 48 and completely fill the same, the pour-
ing of the molten metal being discontinued
when the innermost recesses of all the sets,
and if desired the passages 51 communicating
therewith, are completely filled with' the
molten metal. Tt will be seen that due to the
centrifugal action on the molten metal the
same is forced tightly against the surfaces of
the mold recesses and is caused to completely
and uniformly fill the same so that balls of
perfect shape and uniform density are thus
produced. - Furthermore, the rapid rotation
of the mold members, together with the cir-
culation of air induced by such rotation
causes a comparatively rapid cooling and
setting of the metal, resulting in a decrease in
the time required for each molding operation.
The cooling of the molds themselves is also
hastened by their rotation and the induced
circulation of air, and the cooling may, if de-
sired, be further facilitated by providing pro-
jecting fins on the mold members, said fins
preferably extending radially as indicated at
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47, 50 as to serve to increase the air circulation

as well as the transfer of heat from the mold
members to the air. Furthermore, if desired,
a liquid cooling medium such as water may be

5 directed onto the mold members-to hasten

the cooling thereof; such cooling liquid may

be introduced, for example, by means of a

hose passed through opening 45 or by means

of pipe 43 extending through said opening,

10

space between the molds, after the cast bodies
~have beerni discharged therefrom. -

The rotation of the mold members may be

continued until the metal has set sufficiently

to permit discharge of the balls, at which

time the three-way valve 39 is operated by

means of handle 41 so as to admit fluid pres-
sure to pressure chamber 85, forcing piston
84 to the left (in Figs. 1 and 3) so as to cause
20 lever arm 25 to throw revolving disk 24 to the
position shown in Fig. 3. Such disk engages
the ends of rods 11 or arms21 and causes mold
member 2 to move outwardly to open-position:
-as also shown in Fig. 8. The mold recesses
are thus opened up sufficiently to permit the

" cast balls 60, a set of which is shown in Fig.
5, to be dislodged therefrom by centrifugal
force and thrown outwardly against the pe-
ripheral wall of housing 44. Said balls are
‘caused. to strike said housing with sufficient
force to break the same-apart in the neck por-
~ tions between the balls as indicated for ex-
ample by dotted lines 61. The severed balls

- then fall, or are carried around by the rota-
35 tional velocity imparted thereto in leaving the

[0
Wl
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. mold, into discharge chute 46 whence they

" may be delivéred to any suitable place for
further treatment or storage or for use.
Tt will be observed that in the casting of
the balls in the above-described machine
. there is practically no waste metal inasmuch
as the entire amount of molten metal which
is required or used in making a set of balls
" comprises, as shown in Fig. 5, only the balls
themselves, together with the short neck por-
tions 62 between the balls and at the inner
end of the innermost balls of the set. -
The neck portions remaining on the balls
when broken apart may be removed in any
suitable manner if desired before the balls
are used, but in grinding operations I prefer
to simply use the balls in the shape in which
they are discharged from the machine as the
slightly projecting neck portions do no harm
in the grinding operations and are soon worn
off thereby. There is heénce a complete ab-
sence of waste metal such as “sprues” or
“gates” which result in the ordinary methods
of. casting and which must be severed from
the balls and remelted for further use. The
elimination of this remelting of the sprues
and gates results, as above stated, in a very
material reduction in fuel consumption.
While T have described my invention par-
ticularly in connection with. the casting of

10

50

55

60.

so as to-direct a jet of water into the central

8

balls for use in grinding operations, it will
_be understood that the same may be applied,

with suitable modifications, to the casting
of bodies of any shape which permits casting
thereof.” The principal modification which 70
would be required in any case would be a

- change in the shape of the recesses 48 t6 con-

I claim:
1. An apparatus for casting metal bodies 75
comprising two mold members each provided
with recesses adapted to cooperate when the

form to the shape of the bodies to be cast.

‘molds are in closed position to form cavities
“corresponding in shape to the bodies to be

cast, means engaging said members to cause 80
them to rotate together while permitting one’
of said members to move longitudinally with
respect to the axis of rotation toward or
away from the other member: so as to close
or open the mold members, means for rotat- 83
ing said mold members, means mounted on
one of said mold members to rotate there-
with and adapted for operation by the cen- -
trifugal force due to the rotation thereof to-
hold said mold members in closed-position, °
means at the central portion of said mem-
bers for receiving molten metal,'and passage
means connecting said metal-receiving means
with said recesses. -, : : .

2. An apparatus as set forth in claim 1 95
and comprising in addition means for mov-
ing one of said mold members away from the
other member so as to open said mold mem-
bers during rotation thereof and against the
action of said cenfrifugally operated hold- %0
ing means and thus permit the cast metal
bodies to be dislodged from said recesses.

8. An apparatus as set forth in claim I and
comprising in addition means adapted to en-
gage one of said members to move the same 145
away from the other member and open the
molds, fluid pressure actuated means opera-
tively connected to said mold opening means,
and means for controlling the supply of fluid
pressure to said fluid pressure actuated means i
and for also controlling the release of such
pressure therefrom. ) -

4. An aparatus for casting metal bodies
comprising two mold members mounted for
rotation about a common axis and being rel- 14
atively movable longitudinally of said axis
into closed or open position; said mold mem-
bers having means on their opposing faces,

adapted to cooperate when the molds are in

closed position to form éavities correspond- !
ing in shape to the bodies to be cast, there
being a plurality of radially extending sets

of such cavities and a plurality of cavities in -
each of such sets, and said mold members
2lco having means cooperating to form. pas- 125 °
sages connecting all the cavities of each setin
series, means at the central portiom of said -
mold members for receiving molten metal,
means connecting said metal receiving means .
with all of the sets of cavities, means for ro-. 130
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tating said mold members, and means for
holding said mold ‘members together during
the rotation thereof. ’

5. An apparatus as set forth in claim 4

-and comprising in addition means for sepa-

rating said mold members from one another
during the rotation of said members so as to
permit the cast bodies to be dislodged from
said cavities and discharged from the mold
members by centrifugal action..

6. An apparatus as set forth in claim 4 and
comprising in addition housing means sur-
rounding the peripheral portions of said mold
members and means for separating said moled
members during the rotation-thereof so as

“to permit the cast bodies to be dislodged from

said mold members by centrifugal action and
thrown outwardly against said housing
means. : .

7. An apparatus as set forth in claim 4,
and comprising in addition radially extending
projecting fins on said mold members to facili-
tate cooling thereof. : -

8. An apparatus for casting metal-bodies
comprising two mold members each provided

© with recesses adapted to cooperate when the

30
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melds are in closed position to form cavities
corresponding in shape to the bodies to be
cast, means for rotating said -mold members,
means for holding said mold members in
closed position, means at the central portion

-of said members for receiving molten metal,

passage means connecting sald metal receiv-
ing means with said recesses, housing means
surrounding the peripheral portions of said
mold members, and means for moving one of
said mold, members relatively to the other
mold member so as to separate said members

and permit the cast bodies to be -dislodged

from said recesses and thrown by centrifugal
force outwardly against said housing means,

9. An apparatus for casting metal bodies
comprising two mold members mounted for
rotation about a comimon axis and relatively

5 movable longitudinally of said axis into closed

or open position, means on the opposing faces
of said mold members cooperating to form
cavities when the molds are in closed posi-
tion, means ab, the central portion of said
mold members for recgiving melten metal,

passage means connecting sald metal receiv-.

ing means with said cavities, means for rotat-
ing said mold members together about said

axis, bell crank means mounted on one of said
53. mold members, counterweight means on said.

bell crank means, and means connecting said
bell crank means-to the other of said mold
members, so as to cause said counterweight.
means to operate to move the mold members
into closed position and hold the same in said
position upon rotation of said mold members.

-10. An apparatus for casting metal bodies-

eomprising two members mounted for rota-

tion about a common axis and relatively mov- -

1,608,283

able longitudinally of said axis into closed
or open position, said mold members having
means on their opposing faces cooperating to
form cavities when the molds are in closed
position, means at the central portion of said
mold members for receiving molten metal,
passage means connecting said metal receiv-
ing means with said cavities, means for rotat-
ing said mold members together about said
axis and means operable by the centrifugal
force due to rotation of said mold members

65

70
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to move said mold members relatively from .

open position to closed position and to hold
the same in closed position.

11. An apparatus as set forth in claim 10
and comprising in addition means for moving
said mold members relatively to open posi-
tion during rotation thereof and against the
action of said centrifugally operated means

so as to permit the cast metal bodies to be -

dislodged from said cavities and thrown out-
wardly by centrifugal force.

12. An apparatus for casting metal bodies
comprising two mold members provided with
means on their opposing faces cooperating to
form cavities when the molds are in closed
position, means for rotating said mold mem-
bers together, said mold members being
mounted to permit relative movement there-
of longitudinally of their axis of rotation so
as to close or open the mold members, means
at the central portion of said mold members

for receiving molten metal, passage means

connecting said metal receiving means with
said cavities, and means operable by centrif-
ugal force due to the rotation of said mold
members to hold said members in closed po-

sition, one of said mold members comprising -

100

a plurality of segmental sections movable in- ‘

dependently longitudinally of said axis.
13. An apparatus for casting metal bodies

comprising two mold members provided with

means. on their opposing faces cooperating

105

to form cavities when the mold members are -

in closed position, means for rotating said
mold members together about a common axis,
one of said mold members being mounted to
move longitudinally with respect to said
common axis toward or away from the other

mold member so as to close or open said mold -

members, means at the central portion of said
mold members for receiving molten metal,

110

115

passage means connecting said metal receiv-
ing means with said cavities, and means for

holding said mold member together during
rotation thereof, said mold member which is

120

‘mounted to move longitudinally of said axis -

comprising a plurality of segmental sections
independent of one another with respect to
said longitudinal movement.

I_n testimony whereof I have heﬁﬁht—o éﬁb-
scribed my name this fifth day of May,-1926.

 ALBERT E. MIX.
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