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: 1

This invention relates to centrifugal and cen-
trifuged castings and has for its object the pro-
vision of an improved method for producing such
castings in a manner affording one or more of

the following advantages: (1) minimizing loss of -

heat in the transfer of the molten ‘metal from
the melting container to the mold; (2) reducing
to a minimum or entirely eliminating the. for-
mation of dross on the metal as it is transferred
from the melting container to the mold and also
on the metal contained in the mold cavity; (3)
the introduction of molten metal into the mold
cavity with a minimum of turbulence and agi-
tation; (4) eliminates the necessity of weighing or
otherwise measuring the molten metal prior to
its introduction into the mold; (5) eliminates
the handling and the resulting spillage hereto-
fore usually experienced in transferring the

molten metal from the melting container to the’

mold; and (6) the production of cleaner and more
accurately dimensioned castings.
The procedure necessary for att{aining one or

8 Claims. (Cl 22—200.5)
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more of the advantages hereinabove mentioned

will become readily apparent as the disclosure
progresses and particularly points out additional
features considered of special importance and of

general application with respect to rotating mold

structures although illustrated and described in
connection with a mold designed for the centrifu-
gal casting of brass bushings. ‘ .

Moreover, although it may be apparent that
the invention is particularly applicable for cast-
ing metals and alloys having high melting points,
such for example as copper, brass and steel, into
articles of annular shape, it is in no manner so
limited and may accordingly be considered as
consisting of the various methods and of the ap-
paratus including details of construction, corre-
lations of elements, and arrangements of ‘parts
as is more fully set forth in the appended claims
and in the detailed description, reference being
had to the accompanying drawing, in which:

Fig. 1 lllustrates a casting machine embodying
the invention; »

Fig. 2 is an enlarged section taken on line IT—IT
of Fig. 1; )

Fig. 3 is a view similar to Fig. 2 illustrating
a modified mold structure; and’

Fig. 4 is another view similar to Fig. 2 illus-
trating still another modified mold structure.

Referring to Fig. 1, it is seen that the invention
may be practiced with the aid of apparatus com-
prising a rigid supporting structure i presenting
a palr of spaced vertically extending, parallel
guide rafls 2, a motor 8 having a rotatable shaft
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4 and projections 6 guidingly engaged with the
rails 2; a counter balanced mechanism including
pulleys T and 8 mounted on the structure { and
& cable 9 passing over the pulleys T and 8 and
having one end attached to the casing of mofor
8 and its other end secured to a weight 11, a mold
12 detachably connected in coaxial relation to
the lower end of shaft 4 for movement therewith,

-and a molten metal container 13 disposed he-

neath and in coaxial relation with respect to
shaft § and mold 12. :

The mold 2 (see Fig. 2) is provided with a co-’
axially depending .cylindrical spout portion 14 -
and the arrangement of parts thus far described
is such that the motor and mold may be moved as
8 unit vertically up and down in coaxial relation
to the container 3 for the purpose of selectively .
dipping the lower end of spout 14 into the body
of molten metal confined in container 13.  Mold
12 preferably consists of a main body element or
portion {6 and a cover element or portion {7 de-
tachably connected in cavity forming relation in
any suitable manner such as by means of stud
bolts 8. Spout 14 is illustrated as being in-.
tegral with cover element {71 and in coaxial com-
municating relation with respect to the bottom
portion of a bushing-forming mold cavity 19
which s in turn disposed in coaxial relation with
respect to shaft 4. Body element {6 is prefer-

- ably provided with a vent passage 21 commitni-

cating with the top central portion of mold cavity
19. The lower end of shaft 4 is externally
threaded and the body portion 16 of the mold is
provided with a coaxial, internally threaded hol-
low boss 22 by means of which the mold can be
readily secured to and removed from the shaft 4;
such a connection preferably including a lock
nut 23 on the threaded portion of shaft 4. -
In practicing the invention with apparatus of -

the type hereinbefore described, molten metal is
placed in container 13, motor 3 is lowered until
the lower end of spout 14 extends beneath the
surface of the molten metal in container 13 as
shown in Fig. 2 (rotation of the mold causes
molten metal confined within the lower end of
spout 14 to ascend same and fill the mold cavity
‘to the extent indicated in Fig. 2) rotation of the
mold being continued while in either its lowered
or raised position until the metal contained in

. cavity 19 solidifies whereupon the motor may be

stopped, the main and cover elements of the mold
separated to remove the casting (if desired, the

- mold may be first removed from shaft 4 and an-

other mold put in its place to speed production),
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and the mold reassembled for repeating the pro-
cedure, )

The introduction of molten metal into the mold’

cavity in the manner just described is accom-
plished by dipping the end of the spout into the
molten metal a distance suficient for molten
metal to be forced into the lower end of the spout
by hydrostatic pressure and by retating the mold
at a speed such that the rotating body of con-
fined metal (the metal confined within the lower
. end of the spout is caused to rotate by frictional
contact with the confining wall surface) -acquires
a centrifugal force or pressure acting at right
angles to the longitudinal axis of the spout which

is sufficient to cause & thin layer of molten metal

to ascend the wall of the spout and enter the
mold cavity; the molten metal continuing to flow
up the spout and into the mold cavity until the
cavity is filled as indicated in Fig. 2, whereupon
the ascension of molten metal ceases unless the
speed of rotation is increased. The mold may
be rotating at the desired speed when the spout
is dipped into the molten metal or its rotation
may be initiated after the spout has been so
. dipped.

In this connection, it is entirely immaterial
whether the dipping of the spout and the intro-
duction of molten metal into the mold is accom-
plished by moving either the mold or the body of
moiten metal or both as the only requisite in this
respect is a correlation of parts such as will per-
mit establishing a superposed relation of the mold
relative to the body of molten metal with the
lower end of the spout dipped into the metal and
a relative movement of the mold and/or the body
of molten metal effective to cause the molten
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metal entering the lower end of the spout to move .

upward therethrough and into the mold cavity.
Moreover, it 1s also entirely immaterial whether
the interior of spout 14 has a smooth cylindrical
surface 24 as shown in Fig. 2 or a surface of a
different nature and shape adapted to assist the
movement of molten metal upward thereover.
For example, the spout may have a smooth sur-
face 26 of inverted frusto-conical shape as is
clearly shown in Fig. 3 in which like numerals
are used to designate the same or corresponding
parts. With & spout of this shape, the flow of
molten metal upward through the spout is greatly
increased thereby permitting the mold cavity to
either be filled more rapidly for a given speed
of mold rotation or in the same time with & lesser
speed of rotation. In addition, this shape of
spout affords an additional advantage in that it
facilitates the removal of the thin layer of solidi-
fied metal remaining in the spout.

Fig. 4 shows & mold having a spout similar to
that shown in Fig. 3 and a plurality of separate
similar cavities 21 symmetrically arranged with
respect to the spout 14'and a corresponding num-
ber of gates 28 placing the upper portions of the
cavities 271 in communication with the upper
interior portion of the spout; the gates being
preferably inclined upward toward the spout to
facilitate venting of the cavities. This mold ‘is
" similar in all other respects to those shown in
Figs. 2 and 3 and consequently like numbers have
been used to designate the same or corresponding
parts. The invention may be practiced with this
type of mold in exactly the same manner as here-
in set forth with respect to Figs. 1 and 2 and
therefore a further description in this connec-
tion is deemed unnecessary for a complete under-
standing of the invention.

The invention is of general application with re-
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spect to the production of centrifugal and cen-
trifuged castings of varfous shapes and may be
practiced with apparatus other and different from
that herein shown and described for purposes of
illustration. And it should therefore be under-
stood that it is not intended to limit the inven-

tion to details of the methods herein disclosed as

various modifications within the scope of the
appended claims may occur to persons skilled in
the art. .

It is claimed and desired to secure by Letters
Patent:

1. A method of introducing molten metal into
a mold having a spout projecting therefrom and
communicating with an interior cavity which
comprises providing a body of molten metal,
establishing a superposed relation of the
mold relative to the body of molten metal
with the lower end of the spout extending be-
neath the surface of sald metal, and causing the
molten metal entering the lower end of said spout
to rotate therein with sufficient speed to move
upward therethrough and into the mold cavity
substantislly entirely through the effect of said
rotation of the molten metal and in sufficient
quantity to fill the cavity to the extent required
to form the article to be molded.

2. A method of introducing molten metal into
a mold having a spout projecting therefrom and
communicating with an interior cavity which
comprises providing a body of molten metal,
establishing a superposed relation of the mold
relative to the body of molten metal with the
lower end of the spout extending beneath the sur-
face of said metal, and effecting a relative rota-
tion of the body of molten metal and mold suffi-
cient to cause miolten metal entering the lower
end of said spout to move upward therethrough
and into the mold cavity substantially entirely
through the effect of said relative rotation of the
molten metal and mold and in sufficient quantity
to fill the cavity to the extent required to form the
article to be molded.

3. A method of introducing molten metal into
a mold having a spout projecting therefrom and
communicating with an interior cavity which
comprises providing a body of molten metal,
establishing & superposed relation of the mold
relative to the body of molten metal with the
lower end of the spout extending beneath the
surface of said metal, and rotating the mold at
a speed sufficient to cause molten metal enter-
ing the lower end of said spout to move upward
therethrough and into the mold cavity in suffi«
cient quantity to fill the cavity to the extent
required to form the article to be molded and
substantially entirely through the effect of said
rotation of the mold.

4. A method of casting comprising providing a
mold having a spout projecting therefrom and
communicating with the interior of the mold, pro-
viding a body of molten metal, establishing a
superposed relation of the mold relative to the
body of molten metal with the lower end of the
spout extending into the metal, rotating the mold
at a speed sufficient to cause molten metal enter-
ing the lower end of said spout to move upward
therethrough and ‘into the mold cavity in suffi-
cient quantity to Al the cavily to the extent
required to form the article to be molded and
substantially entirely through the effect of said
rotation of the mold, and continuing rotation of
the mold until the metal confined therein has
solidified. .

5. A method of casting comprising providing a
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mold having a spout projecting therefrom and
communicating with an interior mold cavity, pro-
viding & body of molten .metal, establishing a
superposed relation of the mold relative to the
body of molten metal with the lower end of the

spout extending beneath the surface of said

- metal, rotating the mold at a speed and for a time

sufficlent to cause molten metal entering the. .

lower end of said spout to move upward there-
through and fill said cavity to the extent required
to form the article to be molded and substan-
tially entirely through the effect of said rotation

of the mold, and separating the mold and body

of molten metal while continuing rotation of the
mold until the metal confined in said cavity has
solidified. ©

6. A method of casting comprising providing s
mold having an annular cavity and a filling spout

therefor projecting from said mold in coaxial

relation with respect to said cavity, providing &
body of molten metal, establishing a superposed
relation of the mold relative to the body of molten
metal with the lower end of the spout extending
beneath the surface of said metal, rotating the
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‘mold about an axis coineident with the axis of

said spout-and at a speed and for a time sufficient
to cause molten metal entering the lower end of
sald spout to move upward therethrough and fill
sald cavity to the extent required to form the
article to be molded and substantially entirely
through the effect of said rotation of the moid,
and separating the mold and body of molten metal
while continuing rotation of the mold until the
metal confined in said cavity has solidified.
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