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To all whom it may concern.

Be it known that I, TiMorHY KAYE, of
Homestead, in the county of Allegheny and
State of Pennsylvama, have invented a new
and useful Improvement in Apparatus for
Casting Ingots, of which the following lS a
full elear, and exact description.

In casting large steel ingots, such as are
used in the manufactme of armor-plates, &e.,
difficulty has been experienced in preventing
the metal in cooling from so contracting as to
form cavities in its center. Such cav1tv con-

stitutes a flaw in the metal, and impairs the
value of steel plates rolled from the ingots.

It is the objeet of my invention to prevent
this diffieulty, and to enable an ingot to be
cast sound and without central fiaws.

It is a further object of my invention to
provide a sand-mold suitable for casting in-
gots, and to construet it so that it can be em-
ployed more than once without remolding.

To this end my invention consists in an in-
got mold having at its lower portion cooling
devmes, such as water-circulatiing pipes, so
arranged that the ingot when cast shall cool
more rapidly at the base than at the upper
part. 1 have discovered that when such
means are used, the more rapid solidification
of the lower part of the ingot prevents the
metal from separating at the center, and
causes the ingot simply to pipe in the natu-
ral manner at the top.

The invention also consists in the method
of casting, in which the cast metal is cooled
more rapidly at its lower part than at the up-
per part.

It also consists in an ingot-mold, made of
sand, the cavity being tapering or wedge-
shaped, narrowest at the bottom, and increas-
ing in width toward the top,there being a top
section, which is removable, and is preferably
tapered in the opposite direction, so as to fa-
cilitate its removal from the remainder of the
mold.

The accompanying drawing shows my im-
proved mold in vertical eentral section.

The mold-frame, whieh is upright in posi-
tion, is composed of a series of superposed
flasks 2, 3, having cavities adapted to regis-
ter with each other, and preferably made in

sections and constructed with flanges to give
them the required strength.

In molding the sand within the flasks, Iin-
sert a central upright pattern, whieh is of ta-
pering shape, increasing in width and thick-
ness from the bottom toward the top. Hav-
ing inserted this pattern, the sand is packed
tightly around it within the flasks. The top
mold section 3 is molded separately within
its flask, so that the cavity instead of taper-
ing downwardly as in the lower flasks, tapers
in the opposite direction. The horizontal
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‘flanges 6 of the flasks shown in the drawing

enable them to be bolted or clamped securely
together. Kmbedded within the sand at the
low er part of the mold are pipes 4, through
which a cooling medium,such as a sbream of
water,steami 0T air may be caused to™pass—
from and to supply exit branches which pass
through the flasks as shown in the drawing.

The sand material used in forming the mold
consists preferably of a mixture of sand Ger-
man clay and molasses or other binder, though
other suitable sand material may be em-
ployed. When the mold is thus prepared,
and dried, the steel may be teemed into the
matrix: Steam or water being passed through
the pipes 4, cools the lower part of the ingot
more rapidly than the upper part,and as be-
fore explained, causes the solidification of the
metal to begin at the base, and prevents the
formation of central cavities or flaws.

‘When the metal has solidified, it may be
removed without destroying the mold, by lift-
ing off the top flask 3, thus exposing the up-
per end of the ingot, which can be grasped
by tongs and thus lifted from the mold, the
tapering shape of whose cavity offers no re-
sistance to such removal. The top flask may
then be replaced and the mold made ready go
for another cast.

Various modifications may be made in the
construction of the apparatus. For exam-
ple, the lower part of the mold may be cooled
by other means than by water pipes; and the g5
mold flask may be-formed otherwise than as
shown in the drawing.

The claims relatmg to the cooling of the
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" lower part of the mold are not limited to the

use of a sand-mold.- 10Q
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The advantages of my invention will be
appreciated by. those skilled in the art. By
means of my improvements, I improve the
quality of the ingots, and effect a consider-
able saving in expense.

I claim:— ‘

1. A molded ingot mold having a matrix
with downwardly-convergingsides,and means
for cooling-the lower portion of the mold, sub-
stantially as deseribed.

2. A molded ingot mold having a matrix
with downwardly-converging sides and cool-
ing pipes embedded in the lower portion of
the mold, substantially as deseribed.

3. A molded ingot mold, having a matrix
with downwardly converging sides, a remov-

able top section, and means for cooling the
lower portion of the mold; substantially as
and for the purposes described.

4. A molded ingot mold, having a maltrix
with downwardly converging sides, a remov-
able top section tapering in the opposite di-
rection, and means for cooling the lower por-
tion of the mold; substantially as and for the
purposes deseribed.

In testimony whereof I have hereunto set
my hand this 25th day of November, A. D.
1891.

TIMOTHY KAYE.

Witnesses:

W. C. MILLER, -
C. . STEWART.

20

25



