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To all whom it may concermn:

Be it known that I, JOHAN LEONHARD SE-
BENIUS, a subject of the King of Sweden, re-
siding at Stockholm, Sweden, have invented
certain Improvements in Methods of Com-
pacting and Purifying Metals, of which the
following is a specification.

My invention relates to improvements in
the artof casting ingots and like articles from
metals, such as iron, steel, &c.; and the ob-
ject of my invention is to provide a new and
improved method whereby the articles to be
cast may be produced free from flaws, pores,
and foreign impurities, such as quartz, clay,
oxides, &c., whereby an angmented strength
is imparted to the metal of the casting.

In carrying my invention into practice I
employ a rotating table or frame, upon which
the molds or flasks employed for the casting
are suspended, which molds may be of the
ordinary or any description employed for this
purpose, butwill be preferably provided with
a tight metal jacket. Into these molds or
flasks the metal, in a molten condition, 1s
poured, and while the metal is still in a liquid
or pasty state the flasks are set or suspended
on the rotative frame or table, which is then
set in motion,sufficient speed being imparted
fo it to cause the lighter impurities to become
separated from the neavier metallic particles,
whichlatterareforcedtogetherand compacted
in the outer portion of the chill or flask, while
the former collect in the inner part of the
same. In this manner likewise any gases
which may form in the chill will also be forced
inward and escape at the geats or vent-holes
in the top of the mold or chill, where such are
provided.
be apparent that the metal will be not only
freed from its lighter impurities, but, being
compacted while in a molten or soft state, will
be freed from flaws, pores, &e., and will con-
sequently be much improved in quality and
strength over metal cast in the ordinary man-

ner. Incaseswhere geatsorvents are formed

in the upper face of the chill it will be seen
that it is impossible for the molten metal to
flow out at these, for, whatever be the speed
of rotation, the metal will always be thrown
away from these vents by the centrifugal
force, and the chill will of course be mounted
right side up on the table and will be free to

By this mode of procedure it will

‘motion is imparted In any manner.

l |

swing outward when the centrifugal force acts
upon it. After the centrifugal operation has
been completed, which will usually be when
the metal has hardened and set in the chills,
the table is stopped, and the chills or molds
are removed therefrom and opened, when the
metal casting within will be found to be com-
posed of comparatively pure metal, the 1m-
purities having collected at or near the geats,
where they may be broken away.

In treating different metals by my improved
process it will be necessary to some extent to
employ different apparatus,and in the ac-
companying drawings I have shown that form
of apparatus which is specially well adapted
for treating iron and steel, but which em-
bodies all the essential principles which will
enter into apparatuses for treating different
metals.

In the drawings, IFigure 1 is a vertical mid-
section of the apparatus ona small scale,and
Fig. 2 is a plan view of the same, one half of
the rotating table being shown in elevation
and the other half being broken away.

A in the drawingsis a heavy vertical pil-
lar which is securely anchored in the earth
or floor of the building, in which is rotatively
mounted a vertical shaft B3, to which rotary
This
shaft B is also capable of being raised and
lowered, preferably by means of a hydraulic
ram or lifting apparatus, for purposes which
will be hereinafter explained. Upon the up-
per end of thisshaft I3 is secured the circular
rotating table C, about the upper surface of
which are arranged at suitable distancesapart
strong arms D in the form of iron bars ra-
diating from the shaft B as a center, the ends

of which arms are curved or turned upward
to form hooks d d’.

The ends of the arms D
forming the hooksdprojectorextendover the
edge of thetable C and are adapted to receive
and support the flasks I¥, which are provided
with bails fto take oversaid hooks d, as seen
in the drawings, while the inner ends of sald
arms D, forming the hooks d’, are ranged in

a cirele about the shaft B and are held in

place on the table by means of a stout iron
ring K, fitted about them. |

In order to support the shaft 3 and table C
in an elevated position daring the centrifu-
agal operation, I prefer to employ some such
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device as that seen in Fig. 1, wherein are § table, or, if the suspending device be of a

shown arms a, hinged at «’ to the sides of the
pillar A and adapted to be raised and set un-
der the lower face of the table C in order to
support 1t, as will be readily understood. By
means of thesehinged supports thetable may
be maintained at a uniform elevation dur-
ing the whole of the centrifueal operation.

In the drawings I have shown the appara-

Lus surrounded by a heavy shield of masonry
or metal plate to protect the workmen em-
ployed in the foundry from accident due to
the bursting or leakage of the molten metal
from the flasks during the centrifugal opera-
tion.

In carrying out my iuvention in the pre-
ferred manuner the flasks or molds.I® arve first
ranged about the pillar A inside the shield
1n position to be suspended on the hooks
. The shalt with table ¢, is then elevated
to the position secn in dotted lines in Iig. 1,
and the ladles, of which I prefer to employ
two, filled with the molten metal sufficient to
fill all the flasks, are hooked on the hooked
ends of arms D and the table slowly turned
by manual orother power. As the ladles pass
each chill successively the table is stopped
and the chill filled from the ladle. When all

the chills have Dbeen filled, which will be,

where twoladlesare employed, when the table
shall have made a half-revolution, the ladles
ave disconnected and the table C lowered suf-
iciently to permit the bails fon the molds or
chills I to be passed over the hooks d, the
arms ¢ being withdrawn, as seen in dotted
lines 1n I'ig. 1.- The table is now elevated,
carrying up with it the flasks T, filled with
the molten metal, to the position seen in full
lines 1 IKig. 1 or a little higher, and the
hinged supports ¢ are pressed in under said
table, which is then incapable of Dbeing low-
ered until said arms shall have been witlh-
drawn. The table is now set in rapid rotary
motion, the flasks being thrown outward as
the centrifugal forece increases in power and
gradually assuming a more nearly horizontal
position, as seen in dotted lines in TFig. 1.
This rotary motion is continued until the
metal within the molds has become set or
hardened, when the table is stopped, lowered,
and the chills removed and opened. In cases
where the metal employed for the casting
parts readily with its gases it is desirable to
centrifugate the molten metal in the ladles
before it 1s introduced into the ehills; but in
the case of other metals which part less read-
ily with their gases it is best to perform the
centrifugation after the chills or flasks have
been filled.

It is evident that in cases where a cheaper
apparatus is desirable the hydraulic lifting

apparatus may be dispensed with, and, if the
casting 18 performed directly from the fur- |
nace into the molds, these may, by means of |
trucks or cranes, be quickly transported to !
the position for suspension on the rotative |

ol

character such as not to interfere with the
pouring of the molten metal into the chills
while suspended, this may be done. It will
also be seen that in lieu of employing the
table C, as shown, this table may be replace:.l
by a series of radial arms or hooks fixed di-
rectly on the shaft BB or otherwise attached,
and it will also be apparent that the hinged
support ¢ may be dispensed with, although

it is more convenient to employ some such

supporting device for the table.

I donot elaim in this application the appa-
ratus shown and deseribed. I may say that
I am fully aware that it is not broadly new
to submit molten metal while in the mold to
the action of centrifueal foree by rotating the

“article while Dbeing cast about its own axis,

and this T do not elaim. By my method the
article revolves about a ecenteroutside of itself
or itself or its own mass,and consequently it
has an open surface next to the axis of rota-

| tion which is'not closed by contact with the

chill. This permits the gases and impurities
to {ree themselves at this point, which they
cannot do where the article is rotated about
its own axis while in the flask or chill. |

ITaving thus deseribed my invention, |
claim— |

1. The herein - desceribed improvement in
the art of casting metals under the influence
of centrifugal foree, which consists in first
pouring the metal into an open mold or chill
having its axis upright and then subjecting
said chill or flask while in this position to
centrifugal action about an upright axis out-
side of the mass of said chill or flask, the
axis of the latter being gradually brought
into a position radial to the axis of rotation
as the metal in the flask cools, as set forth.

2. The herein-deseribed method of remov-
ing eas-bubbles and impurities from cast-
metal articles by eentrifugalforee, which con-
sists in rotating the article while in a molten
state and contained within its chill or flask
about a vertical axis situated outside of the
mass of the article,whereby thearticle treated,
partly owing to the lines of centrifugal force
occupying a dilferent angle with said axis
after the rotation hasbegun from that which
they had when the rotation began and partly
owing to the article itself having an open sur-
face of metal in a molten state facing the
axis, will be gradually freed from gases and

“lighter impurities at the said open surface as

the metal sets in cooling, said impurities be-
ing foreced out by the heavier metal under the
action of the centrifugal foree, as set forth.

In witness whereof I have hereunto signed
my name in the presence of two subscribing
wilnesses.

JOITAN LEONHARD SEBENIUS.

Witnesses:
NERE A. ELFWING,
KRNST SVANQVIST.
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