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My present invention relates generally to.
founding, and has particular reference to an
improved founding apparatus and method.

It is a general object of my invention to pro-
vide a founding apparatus which is particularly
useful for small-scale founding operations, and
which is unusually efficient in permitting metals
and alloys—including those which are extreme-
ly susceptible to.oxidation—to be melted in clean
and oxide-free condition.

The present invention is of particular utility in
the founding procedures involved in the manu-
facture of metal dentures and denture parts, or
similar small castings, but it will be understood
that certain phases of my invention are not nec-
essarily restricted to any specific casting opera-
tion.

The molds used in the manufacture of den-

tures and denture parts are relatively small, and
the mold charges are correspondingly small, thus
presenting certain problems which do not arise
in connection with large-scale casting operations.
One of the customary procedures is to place the
small charge of metal in the sprue of the mold;
reduce it to a molten state by & blow torch or
the like; and then force the molten metal into
the mold by rotating the mold and driving the
charge into it by centrifugal force.
- Certain alloys commonly employed for dentures
and the like require a more uniform heating than
that which is capable of accomplishment by this
relatively crude method; and certain alloys
manifest their desirable qualities to a better ex-
tent if they are shielded from contact with the
atmosphere during the melting and casting pro-
cedures. Moreover, in working with relatively
small mold charges, it is sometimes extremely
difficult, by ordinary methods, to introduce minor
ingredients where such ingredients are of low
melting point and readily susceptible to oxida-
tion.

In accordance with my present invention, I
am enabled to provide an apparatus and a meth-
od which accomplishes a more efficient melting
of the metal under non-oxidizing conditions;
which permits an unusually accurate control of
temperature; and which effects a more uniform
heating of the molten charge. My present appa-
ratus and method also permits minor ingredients,
even of the readily oxidizable types, to be intro-
duced into the melt in accurately controllable
quantities. ~Of outstanding importance is the
possibility, by my present invention, of introduc-
ing and driving the molten charge into the mold
without undesirable contact with the atmosphere

(CL. 22—65)

and at the most propitious moment so far as
the temperature, uniformity, and cleanliness of
the charge is concerned. ‘ »

One of the features of my invention lles in
the employment of a closed crucible which is
heated from the midportion thereof and adapted
to be rocked around an axis which passes through
the crucible. This subjects the metal charge, in
the most efficient manner, to the action .of the
applied heat, and permits the charge to be gently
agitated so as to subject it to the heating action
of successive portions of the crucible wall., Pref-
erably, but not necessarily, the crucible has a
sphericeal interior and is capable of rocking and
rotation around one of its diameters as an axis.
This type of rocking furnace Is not new, per se,
but my present invention provides for certain
improvements whereby the use of such a furnsce,
for small-scale work and in a complete founding
operation, is made possible.

In accordance with my invention, a carbon
monoxide or other non-oxidizing atmosphere.is
maintained within the crucible during the melt-
ing procedure; and means are provided for feed-
ing the molten charge directly into the sprue wf
a mold while maintaining such atmosphere
around the charge, the latter being finally im-
pelled into the mold.

One way of carrying out the invention lies in
providing a passage in the crucible from the in-
terior to the exterior thereof; providing a means
for removably securing a mold to the crucible
with the sprue of the mold in registry with said
passage; and causing the molten charge to be
driven into the mold by a blast of gas pressure
introduced into the crucible, and thence through
the passage to the sprue, at the proper moment.

Another and preferred method of ~arrying out
the present invention lies in the provision of an
arrangement for rotating the crucible bodily
around an axis that passes through the crucible
at a speed which is sufficlently great to impel
the molten charge into the mold by centrifugal
force. Such bodily rotation of the crucible is ef-
fected at the proper time, i. e., after the molten
charge has been introduced into the sprue of the
mold.

I achieve the foregoing objects, and such other
objects as may hereinafter appear or be pointed
out, in the manner illustratively exemplified in
the accompanying drawings, wherein—

Figure 1 is a cross-sectional elevation through
a furnace constructed in accordance with the
present invention;

Pigure 2 is a cross-sectional view taken sub-
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stantially along the line 2—2 of Figure 1, show-
ing a mold in association with the crucible;

PFigure 3 is a view similar to Figure 2, showing
the parts in the relationship they assume at the
moment when the molten charge is fed directly
to the sprue. of the mold;

Pigure 4 is a fragmentary elevational view
taken substantially in the direction of Figure 1,
showing a detail of the automatic furnace-ro-
tating mechanism;

Figure 5 is a fragmentary view taken from the
left of Figure 4;

PFigure 6 is a view similar to Pigure 3, illus-
trating a modification; and

Figure 7 is a fragmentary view similar to the
midportion of Pigure 1, illustrating a further
modification.

In accordance with my invention, a crucible 16
is mounted for rotation about a horizontal axis.
In the illustrated embodiment, I have shown the
crucible with & substantially spherical interior,
mounted for rotation about a horizontal di-
ameter. The crucible proper is surrounded by a
mass |1 of heat-insulating material, the latter
being enclosed within a substantially cylindrical
metal shell 12. At its ends, the shell 12 abuts
against metal end walls (3 and {4, the latter
being rigidiy secured together by the tie rods 8.
The end walls 13 and {4 have portions I8 and 17
which serve as journals mounted for rotation
within suitable bearings (8. The latter may be
supported in any suitable or desired manner upon
rigid stanchions or pedestals 19 or the like.

In accordance with my invention, a focal source
of heat is arranged at a midportion of the cruci-
ble. Preferably, but not necessarily, the heating
instrumentality projects into the crucible 10 along
the axis of rotation. In all of the figures, except
Figure 7, I have shown the preferred construc-
tion consisting of opposed carbon electrodes.
These electrodes are designated by the reference
numeral 20 in Pigure 1. They are not intended

"to rotate, and they are, therefore, preferably

mounted within insulating bushings 2{ which are
secured against rotation. For example, the bush-
ings 21 may be securely engaged with the bear-
ings 18, either by a frictional drive fit or by any
other convenient method of assembly.

The electrodes form the elements of a carbon
arc, and suitable means (not shown) not only
secures the electrodes against rotation, but per-
mits the electrodes to be moved toward and away
from each other so as to produce the desired are.
The source of heat for the crucible is thus located
at a midportion of the crucible, preferably at the
approximate center of the crucible, and this is a
highly desirable condition. Extending from the
interior of the crucible 10 to the exterior of the
shell 12 (this entire unit being referred to here-
inafter and in the appended claims as “the cruci-
ble”) is a passage 22 which is arranged substan-
tially in a plane transverse to the axis of rotation.
This passage is preferably tangential with re-
spect to the interior of the crucible, and it termi-
nates at its outer end in a plate 23 to which a
mold 24 may be applied.

I have illustrated a denture mold 24 of typical
character, the same being a substantially cylin-
drical body, with the mold cavity 25 and the
gates or passages 26 converging toward a sprue
21. :

Means are provided to secure the mold 24, re-
movably, to the crucible itself, and I have illus-
tratively shown one way of accomplishing this.
A plate 28 is applied to the outer end of the mold

2,125,080
24, and threaded bolts 29 extend between the

plates 23 and 28 so as to permit the tightening of
wing nuts 30 to press the plates toward each
other.

Before describing the founding procedure in its
entirety, I will point out that the crucible is
adapted to be rotated by means of a pulley 3!
secured, as at 32, to one of the journal portions
17, a pulley belt 33 extending to a suitable driving
source such as a motor 34 (Figure 4). The motor
derives its power from an electric circuit which
includes the connection plug 35, the main switch
36, and the auxiliary switch 31. The latter
switch is preferably provided with the switch
buttons 38 and 39, the former serving to estab-
"lish the circuit, the latter serving to disconnect
the circuit. .

In accordance with my invention, the switch
37 is preferably secured to the framework 19 of
the furnace, in a position which cooperates with
a cam 40 carried by the end wall {3 of the cruci-
ble. This cam is shaped substantially as shown
in Figures 4 and 5, and is so positioned that when
the crucible is rotated into a predetermined angu-
lar position, tihc cam contacts with the button
38 and actuates the latter so as to establish the
desired electric circuit. i

In carrying out & founding procedure, the
furnace is first heated up by establishing the nec-
essary connections to the electrodes and adjust-
ing the latter so that a carbon arc is produced
and maintained. At the proper time, the metal to
be melted is fed into the crucible through the
passage 22, the exact amount being dependent
upon the ultimate casting to be made.

The crucible is then gently rocked to-and-fro
and, if desired, depending upon conditions, this
may be accomplished either by hand or other-
wise. The operator might, for example, grasp the
belt 33 and by moving the latter thus cause &
gentle rocking of the crucible. This rocking is
effected through approximately 180°, the ap-
proximate extent being designated by the curved
arrow #1 in Figure 2. This rocking subjects the
molten charge to a gentle agitation, and the
charge is brought successively into contact with
different portions of the crucible wall, thereby
becoming uniformly heated and utilizing the heat
of the crucible with maximum efficiency.

Either before, during, or after the melting pro-
cedure, the mold 24 is secured to the crucible so
that it assumes the relationship shown in Fig-
ure 2. i

After the charge has been melted to the satis-
factory extent, the crucible is swung gently into
the position of Figure 3, at which time the charge
flows through the passage 22 into the sprue of
the mold. As soon as this has been accomplished,
the crucible is set into rapid rotation by con-
necting the circuit of the motor 34, and there-
upon the molten charge is driven into the mold
by the centrifugal force that is engendered.

In order that the rapid rotation of the crucible
may be initiated at exactly the right time, with
a8 minimum of manipulations on the part of the
operator, the cam 40 is so positioned with respect
to the switch 371 that as the crucible reachesethe
position of Figure 3, the switch 31 is automatical-
1y closed; whereupon the crucible automatically
starts to rotate at the desired relatively rapid

“rate.

After the casting has been completed, which
may be a matter of about ten seconds or so, the
main switch 36 of the motor is manipulated to
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comes to a stop The mold may then be removed
and the casting withdrawn theretrom in- the

. usual. way

‘The apparatus 1s. then ready for a subsequent
operation of similar character. .

The. advantages of this. procedure will be ob-
vious to those skilled in the art. - Where carbon

. electrodes are used, @ carbon monoxide atmos-

10

phere | is automatically. developed and maintained
vithin. the. crucible notwithstanding the, rela-
tively small communication through the passage
22, .with the external alr... The molten charge is

.. thus constantly shielded from any oxidizing in-
* fluence, and there is no opportunity for cooling

16

or. for oxidation. between . the time that the
charge is properly melted and the time when it
is introduced.into the sprue of the mold and then

. impelled.into the mold, itself.
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-which the gas.is fed

If desired, it will be understood that any other
neutral non-oxidizing atmosphere may be main-
tained within the crucible, although the carbon

monoxide atmosphere is preferable. because of its '

automatic production by the -carbon electrodes.
The process may be slightly modified, as shown

in Figure 6, by replacing the rapid rotation of

the .crucible by the action of gas pressure. In
the apparatus illustrated in Figure 6, the refer-
ence numerals correspond to. -those heretofore
employed, and it will. be understood that the
crucible is . capable .of . rocking, as before. - In

this construction, -however, a- tube or. conduit 42

extends into .communication with the. interior
of. the crucible, at a point preferably alongside
of the passage. 22’. ~After the metal has been
suitably melted, and after the:crucible has been
rocked into . a. position - which introduces the
molten charge into the sprue 21’, a blast of gas
under pressure is.fed through .the tube 42, and
this gas pressure. forcibly impels the molten
charge from the sprue 21’ into the mold cavity.

The gas that is employed is preferably of car-

‘bon monoxide .or similar neutral non-oxidizing

character. :However, its contact with the molten
charge is so brief, since it immediately drives the
charge forcibly. into the mold,:that ordinary air
may usually be used.for this purpose without
any injurious oxidizing effect.

‘The introduction. of .the high-pressure gas
through the conduit 42 is preferably.caused to be
effected automatically, and I have. illustratively
shown one method of accomplishing this object.
Communicating with the conduit 42 is a flexible
tube 43 connecting with- a conduit 44 through

the conduit 44, and the .opening and closing of
the valve 45.is controlled by. a handle or rod

.46 which may be pushed- in or out, relative to the
;valve

By mounting a cam 41 on. the crucible,
in the proper. position, it is. possible to effect a

.movement. of .the rod 46 to open the valve 45 at
exactly the right time
.ably so arranged that it will start to operate upon

"The.cam 47 is prefer-

the rod 46 _just. before the moid reaches the bot-

tom’ position .shown 'in Figure 6. At this time,

the molten charge is. already in the sprue of the

mold and the subsequent introduction of the
. gas forcibly impels the molten charge into the
.mold. while the latter is’ in’ the .position of Fig-

ure 6. Preferably, the end. of. the conduit 42 is
provided with .a cap 48. having & transparent

__portion through which the interior of the crucible
_may be viewed, during the melting procedure If
desired, ingredients; of the charge may be intro-:

duced through the conduit 42 by removing the
cap 48.

S e e sandh, a,mcoso e L e ke

.A.valve 45 is mounted in

In Flgure mI have illustrated a modiﬁed con-
struction in which the heating instrumentality is
in the form of a relatively high-resistance ele-
ment 49 supported between two electrodes 50.
The portion- 49 may or may not be. integrally
formed with respect to the electrodes 50. " For
example, if the electrodes 50 and the portion 439

_were integral, they may be composed. of silicon

carbide or the like,. and the bortion 49 may be
of reduced Cross- sectional area.. Alternatively,
the electrodes 50 might be. composed of graphite
or the like, and the portion 49 maybean separate

10

block or element held in position, between the

two electrodes; and in such an event the ‘block
49 is of suitable high-resistance material The
result in elther case is to produce a focal source
of heat at the center. of the crucible, the heat

emanating from this source in the direction of _

the arrows of Figure 7.

Under certain circumstances, flame heating
may be resorted to, providing a focal point of
heat at the midportion of the crucible. Another
possibility lies in employing carbon-arc electrodes
which are introduced into the crucible, side by
side, or at an angle to each other, or in gny con-
venient and suitable manner. These electrodes
may be completely dissociated from the crucible
structure and mounting, and may. be introduced
into the crucible through the passage 22 or
through any other. suitable opening.

The present furnace and the present mode of
proceduré are unusually efficlent. So far as I
am aware, no small-scale apparatus has ever be-
fore been successfully constructed which permits
such accurate and uniform heating and the pro-
duction of such clean and oxide-free charges.

Merely by way of example, I will point out that

the present invention has been successfully em-
ployed with a variety of alloys having iron, nickel,
or cobalt bases, and including as ingredients such
readily oxidizable metals as chromium, tungsten,
molybdenum, vanadium ‘aluminum, and beryl-
lium.

Since these. ingredients are introduced in rela-
tively small lumps, it is inevitable that a certain
amount of  surface oxide is introduced into the
crucible along with the charges.
controlling the temperature, this oxide may be
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By carefully ’

successfully reduced. .In the case of a chromium . ‘

cobalt alloy, for example, the actual melting

- point of the alloy (about 2400° F.) is lower than

the temperature at which the oxide is reduced.
The interior of the crucible may, however, be

50

continuously inspected, and the heating may be .

caused to continue until the oxide is all eliminat-
ed. At such time, the molten charge presents a
clean surface to view, and by the use of an opti-
cal pyrometer the temperature of the charge can
be accurately determined at. any instant.
non-oxidizing’ atmosphere ‘that is maintained
around the charge during the’ melting procedure
eliminates . the necessity for any flux or slag
blanket, and the molten charge is thus in the

55
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purest and cleanest condition and at an accurate- -

ly observable temperature when it is introduced
into the sprue of the mold and. then immediatelj
impelled into. the mold 1tself

65

The present furnace peimits ‘me also to mtro- ’
duce relatively small quantlties ‘of minor ingredi- -

ents, notwrthstanding the fact that such ‘ingredi-
ents may be of extremely oxidizable character,
such as magnesium,, boron alummum, or beryl-

lium ‘'The introductron of such, ingredients - to

a charge that is melted in the open air is an ex-

tremely difficult procedure, because of the low




10

16

20

26

30

35

40

45

4

melting point and the susceptibility to oxidation.
By means of the present invention, an accurately
measured quantity of any such ingredient may be
added to the molten charge without difficulty.
The present furnace and process are also of
particular value in the melting and casting of
the precious metal alloys,} especially where the
resistor type of heating element is employed, be-
cause of the uniformity and accurate control of
the heating, and the complete absence of con-
tamination from products of combustion. Also,
the agitation of the alloys by rocking the present

furnace avoids segregation of the lighter ingredi-

ents, which is an undesirable phenomenon which
commonly takes place.

In general, it will be understood that changes
in the details, herein described and illustrated for
the purpose of explaining the nature of my in-
vention, may be made by those skilled in the art
without departing from the spirit and scope of
the invention-'as expressed in the appended
claims. It is, therefore, intended that these de-
tails be interpreted as illustrative, and not in a
limiting sense.

Having thus described my invention, and illus-
trated its use, what I claim as new and desire to
secure by Letters Patent is:

1. In a founding apparatus, a closed crucible
mounted for rotation about a horizontal axis
passing through the crucible, the cross-sectional
configuration of  the interior of the crucible,
transverse to the axis of rotation, being substan-
tially circular, said crucible having a tangential
passage extending from the interior to the ex-
terior thereof, carbon-arc electrodes extending
into the crucible along the axis of rotation, a
mold, means for removably securing said mold
to the crucible with the sprue in registry with
the outer end of said passage, whereby a charge
of molten metal may be fed directly into said
sprue, and means for rotating said crucible at a
speed sufficient to impel said molten charge into
said mold by centrifugal force.

2. In a founding apparatus, a crucible having a
substantially spherical interior, means for mount-
ing said crucible for rotation about a horizontal
diameter, said crucible having a tangential pas-
sage extending from the interior to the exterior
thereof, said passage lying substantially in a
plane transverse to the rotation axis, non-rotat-
able carbon-arc electrodes extending into the
crucible along the axis of rotation so as to gen-
erate heat at substantially the center of said

. spherical interior, a mold, means for removably
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securing said mold to the crucible with the sprue
in registry with the outer end of said passage,
whereby a charge of molten metal may be fed di-
rectly into said sprue, and means for rotating
said crucible at a speed sufficient to impel said
molten charge into said mold by centrifugal force.

3. In a founding apparatus, a crucible having
a substantially spherical interior, means for
mounting said crucible for rotation about a hori-
zontal diameter, said crucible having a tangential
passage extending from the interior to the ex-
terior thereof, said passage lying substantially
in a plane transverse to the rotation axis, heat~
ing means extending into the crucible along the
axis of rotation and adapted to generate a focal
source of heat at substantially the center of said
spherical interior, a mold, means for removably
securing said mold to the crucible with the sprue
in registry with the outer end of said passage,
whereby a charge of molten metal may be fed
directly into said sprue, and means for rotating

2,125,080

sald crucible at a speed sufficient to impel said
molten charge into sald mold by centrifugal force.

4. In a founding apparatus, a crucible mount-
ed for rotation about a horizontal axis, sald
crucible having a passage extending from the
interior to the exterior thereof, a mold, means
for removably securing said mold to the crucible
with the sprue in registry with the outer end of

- said passage, whereby & charge of molten metal
may be fed directly into said sprue, a driving
means for rotating said crucible at a speed suffi-
clent to impel said molten charge into said mold
by centrifugal force, and means automatically
operable when the crucible is swung into a pre-
determined position for controlllng the operation
of said driving means.

5. In a founding apparatus, a crucible mounted
for rotation about a horizontal axis, said crucible
having a passage extending from the interior to
the exterior thereof, a mold, means for remov-
ably securing said mold to the crucible with the
sprue in registry with the outer end of said pas-
sage, whereby a charge of molten metal may be
fed directly into said sprue, a driving means for
rotating said crucible at a speed sufficient to im-
pel said molten charge into said mold by centrif-
ugal force, and means automatically operable
when the crucible is swung into the sprue-
feeding position for initiating the operation of
said driving means. .

6. In a founding apparatus, a crucible
mounted for rotation about a horizontal axis,
said crucible having a passage extending from
the interior to the exterior thereof, a mold,
means for removably securing said mold to the
crucible with the sprue in registry with the
outer end of said passage, whereby a charge of
molten metal may be fed directly into sald sprue,
a driving means for rotating said crucible at a
speed sufficient to impel said molten charge into
said mold by centrifugal force, an electric switch
for controlling the operation of said driving
means, .and a cam carried by the crucible and
automatically controlling the operation of said
switch when the crucible is swung into a prede-
termined position.

7.In a founding apparatus, a crucible
mounted for rotation about a horizontal axis,
said crucible having a passage extending from
the interior to the exterior thereof, a mold,
means for removably securing said mold to the
crucible with the sprue in. registry with the outer
end of said passage, whereby a charge of molten
metal may be fed directly into said sprue, a driv-
ing means for rotating said crucible at a speed
sufficient to impel said molten charge into said
mold by centrifugal force, an electric switch for
initiating the operation of said driving means,
and a cam carried by the crucible and adapted
automatically to actuate said switch -when the
crucible is swung into sprue-feeding position.

8. In a- founding apparatus, a closed crucible
mounted for rocking about a horizontal’ axis
passing through the crucible, said crucibie hav-
ing a passage extending from the interior to the
exterior thereof, a mold, means for removably
securing said mold to the crucible with the sprue
in registry with the outer end of said passage,
whereby a charge of molten metal may be fed
directly into said sprue, means for introducing a
gas under pressure into the crucible for impelling
the charge into the mold, and means automati-

~—cally operable when the crucible is rocked into
a predetermined position for controlling!. the
operation of said gas-introducing means.
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9, The herein-described founding procedure
which consists in melting a charge of metal and
feeding the molten charge to the sprue of a
mold while continuously maintaining a non-oxi-
dizing atmosphere around the charge, and finally
subjecting the mold to a rotation sufficiently fast
to impel the charge into the mold by centrifugal
force.

10. The herein-described founding procedure
which consists in melting a charge of metal in a
closed crucible heated from the approximate
center thereof, rocking the crucible around an
axis passing through the crucible so as to agi-
tate the molten charge and subject it to the

. heating action of successive portions of the

crucible wall, maintaining a non-oxidizing at-
mosphere in said crucible, feeding the molten
charge to the sprue of a mold while maintaining
said atmosphere around the charge, and finally
impelling said charge into the mold.

11. In a founding apparatus, a substantially
enclosed crucible, said crucible having a passage
extending from the interior to the exterior
thereof, a focal source of heat within the crucible
for melting a charge of metal within the cruci-
ble, a mold, means for removably securing said
mold to the crucible with the sprue in registry
with the outer end of said passage, whereby a
charge of molten metal may be fed directly into
said sprue, and means for impelling said molten
charge into said mold.

12. In ‘a founding apparatus, a crucible
mounted for rotation about a horizontal axis
passing through the crucible, the cross-sectional
configuration of the interior of the crucible,
transverse to the axis of rotation, being substan-
tially circular, said crucible having a passage
extending from the interior to the exterior
thereof, heating means extending into the cruci-
ble and adapted to generate a focal source of
heat at substantially the center of said c¢rucible,
a mold, means for removably securing said mold
to the crucible with the sprue in registry with
the outer end of said passage, whereby a charge
of molten metal may be fed directly into said
sprue, and means for rotating said crucible at a
speed sufficient to impel said molten charge into
said mold by centrifugal force.

13. In a founding apparatus, a closed crucible
mounted for rocking about a horizontal axis
passing through the crucible, said crucible hav-
ing a passage extending from the interior to
the exterior thereof, heating means extending
into the crucible and adapted to generate a focal
source of heat at substantially the center of said

crucible, a mold, means for remcvably securing
said mold to the crucible with the sprue in regis-
try with the outer end of said passage, whereby
a charge of molten metal may be fed directly
into said sprue, and means for introducing a
gas under pressure into the crucible for im-
pelling the charge into the mold.

14. In a founding apparatus, a closed crucible
mounted for rotation about a horizontal axis
passing through the crucible, said crucible hav-
ing a passage extending from the interior to the
exterior thereof, heating means extending into
the crucible along the axis of rotation and adapt-
ed to generate a focal source of heat at the ap-
proximate center of the crucible, a mold, means
for removably securing said mold to the crucible
with the sprue in registry with the outer end of
said passage, whereby a charge of molten metal
may be fed directly into said sprue, and means

for rotating said crucible at a speed sufficient to

impel said molten charge into said mold by cen-
trifugal force.

15. In a founding apparatus, a closed crucible
mounted for rotation about a horizontal axis
passing through the crucible, said crucible hav-
ing a passage extending from the interior to the
exterior thereof, heating means extending into
the crucible along the axis of rotation and adapt-
ed to generate a focal source of heat at the ap-
proximate center of the crucible, said heating
means comprising a high-resistance element, a
mold, means for removably securing said mold
to the crucible with the sprue in registry with
the outer end of said passage, whereby a charge
of molten metal may be fed directly into said
sprue, and means for rotating said crucible at a
speed sufficient to impel said molten charge into
said mold by centrifugal force.

16. In a founding apparatus, a closed crucible
mounted for rotation about a horizontal axis
passing through the crucible, said crucible hav-

ing a passage extending from the interior to the.

exterior thereof, heating means extending into
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the crucible along the axis of rotation and adapt- -

ed to generate a focal source of heat at the ap-
proximate center of the crucible, said heating
means comprising carbon-arc electrodes, a mold,
means for removably securing said mold to the
crucible with the sprue in registry with the outer
end of said passage, whereby a charge of molten
metal may be fed directly into said sprue, and
means for rotating said crucible at a speed suf-
ficient to impel said molten charge into said
mold by centrifugal force.
ALBERT W. MERRICK.
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