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To all whom it may concern:

Beit known that we, GEORGE F. MCCLEANE
and WILLIAM M. FABER, Jr., citizens of the
United States, residing at Pittsburg, in the
county of Allegheny and State of Pennsyl-
vania, have invented certain new and useful
Improvements in Ingot-Molds; and we do
hereby declare the following to be a full, clear,
and exact deseription of the invention, refer-
ence being had to the accompanying drawings,
which form part of this specification.

This invention has relation to the manu-
facture of steel; and it has for its object to pro-
vide an ingot-mold in which steel ean be cast
sufficiently solid and with a surface smooth
enough to permit of direct rolling into bars

. without the intermediate operation of ¢ bloom-
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ing’? or hammering.

The mold now in general use for casting
steel ingots is made of east-iron in one piece,
having theappearanceof a truneated pyramid,
the taper being very slight and just sufficient
toallow clearancein ¢ drawing.”” This shape
of mold has proven itself unsuited to the pur-
pose, ag there is such a difficulty in drawing
the ingots that a large supply of extra molds
must be kept on hand to meet the requirement
of the converter’s suceessive heats, and many
of the molds are soon rendered useless by the
rough treatment received by them in the effort
todraw. Allthisentails heavy expense upon
the manufacturer of steel, which is overcome
by our improved mold. Again, the ingot pro-
duced in thisold form of mold, asis well known,
is honeycombed and extremely heterogeneous,
‘and requires considerable reworking to com-
pact it and render it of the requisite homo-
geneity for the uses to whiel it is to be applied.
This defect in the ingot makes it practically
impossible to secure a constant and invariable
quality of finished material, no matter with
how great precision and chemical accuracy the
conversion is accomplished, because no two
ingots will be honeycombed in the same man-
neror degree, and as there can be no positive
determination of their interior, so there can

be noaceurate standard of comparison between

one ingot and another as to the exact amoant
of hammering and rolling required to bring

50 them to the same quality of product. Fur-

thermore, ingots cast in the old manner have
more or less boney-comb or waste at their up-
per end, which must be cut off before the metal
is worked, and even where this honey-comb is
not present the ingots require reheating and 33
blooming before they are in condition for roll-
ing.

Wehave demonstrated by actual experience,
upon a very large scale, that ingots east in
our improved mold are sufficiently free from 6o
the many defects above mentioned, and that
the metal as taken from the molds is in a per-
fect condition for rolling without the inter-
mediate step of blooming, which, in addition
to its cost, is positively injurious to steel of 65
certain kinds, partienlarly low-grade steel,
the reheating of the steel rendering it more
brittle and less ductile than that produced by
our mold and not subjected to the blooming.
Another item of cost in the ordinary method 70
is that where two or more molds are cast at
the oune time on a single easting-table there is
a gate-piece to each ingot and a runner com-
mon to -the several ingots which must be
broken off, and is then valued only as waste. 75

In our mold for casting we make but one
runner where there are now two runuers, thus
reducing this single item exactly one-half, and
on account of the peculiarshape and combina-
tion of our molds the ingots are mueh more 8o
readily removed therefrom, and there is such
a small possibility of breaking the molds that
the cost of molds and amount of Iabor required
in the casting and drawing operations are
greatly lessened, thereby lessening the cost of 83
the steel ingots.

The object of our invention, therefore, is the
provision of an ingot-mold in which all the de-
sirable features of an open mold are retained
and all the objections to a closed mold are go
overcome.

Our invention therefore consists in an ingot-
mold having its sides and botfom and one end
solid and its top and the other end removable,
the top being formed of a single piece of the g5
same metal as the mold and the removable end
formed of fire-brick having an orifice through
its center for the passage of the molten steel.

Our invention still farther consists in the

combination,with two molds having a common roo
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run, of a removable bar placed between the
two molds and under the run,whereby the in-
gots can be readily drawn at the one time.

Our -invention still further consists in the
construction, combination, and arrangement
of parts, more fully deseribed hereinafter, and
specifically pointed out in the claims.

Referring to the accompanying drawings,
Figurelisa perspective view of our improved
mold, one of the wells having the removable
cover removed, TFig. 2 is a perspective view
of a cast of ingots as they appear when taken
from the mold. Fig. 3 is a perspective view
of oue of the removable end pieces, and Fig.
4 a view of the cover of one of the wells.

The mold-frame A, which is made of cast-
iron, is rectangular in form,and comprises two
or more molds, A’ A’, &e., in which the ingots
are cast. As shown, the tops of these molds
are open and are supplied with covers B,which
are formed with flanges b b, so as to fit tightly
upon the mold. A brick, C, having an orifice,
J, for the passage of the molten metal, forms
one end of the mold. The two frames A are
each slightly tapered at one end, D, so that
when two frames are placed together there will
be formed by their contiguous sides a sprue
or runner for both molds.

The bricks, C, which form the ends of the
several molds, are shaped with two sloping
sides, one of which coincides with the end of
the mold-frame and the other making a slop-
ing or inclined end to the mold.

A bar orlifter, E, having eyes ¢ ¢ at its ends,
is placed between the two frames, their sides
abutting against it, and fire-bricks F F, placed
upon the top of the bar near the ends thereof,
form the ends of the runner. A brick, G, hav-
ing an orifice, ¢, passing through it from side
to side, and an orifice, ¢/, from the top of the
brick to the orifice g, is placed midway in the
run and forms a support for the conduit for
the molten metal.

In casting the mold the two frames are
brought together, as shown, with the bar G in
proper position between them and the bricks
I F in their respective position, molder’s sand
being used to tamp the interstices between the
several parts, and also covering the bar Eand
preventing the molten metal from contacting
therewith. The lids B B being placed in po-
sition over the several molds, the molten metal
i poured through the orifice ¢’ in brick G,
and from thence, through the orifice g, it fol-
lows the run, and, entering the several gates

in the molds, forms the ingots, whiech, as be-
fore stated, are sufficiently free from all sur-
face roughness, and the honeycombing is re-
duced to the minimum, the lids B B effect-

ually preventing the ebullition of the steel and
causing the same to form a finished and smooth
surface. After the ingots have solidified the
lids B B are removed, and the ingots are re-
moved from the molds by attaching hooks or

60

draw-chains to the eye-holes ¢ ¢ in the end of 63

the bar E and the whole number of ingots
drawn from the molds, the several bricks be-
ing raised with them. After the ingots are
drawn from the molds the bricks are removed
by breaking them, and the ingots are detached
from the runner.

As before explained, there being but a sin-
gle runner to each pair of molds, frames, or
series of ingots, the amount of the waste metal
is materially lessened, and by reason of the fa-
cility with which the ingots are drawn there
is a great saving in labor and but small loss
from destruetion of molds.

Having described our invention,we claim—

1. Inaningot-mold having an open top and
end, a removable end piece composed of fire-
brick and provided with a gate or passage for
molten metal, substantially as desecribed.

2. Thecombination,with aningot-mold ¢ n-
sisting of two separate frames, each frame eon-
taining two or more molds and having inclined
faces, whereby said frames when placed to-
gether form a single sprue having ineclined
sides, of a removable bar and end brickssita-
ated between the two frames, substantially as
described.

3. The combination, with an ingot-mold con-
sisting of independent frames having a single
sprue between them, of a removable bottom
and end pieces for said sprue, said bottom con-
sisting of a rod or bar of iron, substantially as
described.

4. An ingot-mold consisting of the frames
A A’, having inclined faces D, the removable
bar E, and bricks F F, all constructed and
combined substantially as deseribed.

In testimony that we claim the foregoing we
have hereunto set our hands this 15th day of
May, 1888.

GEQ. F. McCLEANE.
‘WM. M. FABER, Jr.

Witnesses:
H. C. EVERT,
Louls MOESER.
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Correction in Letters Patent No. 387,174

|
|

Tt is hereby certified that Letfers Patent No. 387,174, granted July 31, 1888, upon
the application of George T. McCleane and William M. Faber, Jr., of Pittsburg, Penn-
syl{mnia, for an improvement in «Ingot-Molds,” was erroneously issued to the said
«George F. McCleane and William M. Faber, J r.,” as joint owners; that said Letters
Patent should have been issued to said George F. McCleane as sole owner, by assign-
ment, of the entire interest; and that the said Letters Patent should be read with this
correction therein thab the same may conform £o the record of the case in the Patent
Office. ' ,

Signed, countersigned, and sealed this Tth day of August, A. D. 1838.

|sBAL] | _ D. L. HAWKINS,
Assistant Secretary of the Interior.
Countersigned :
BeNTON J. HALL,
Commissioner of Patents.



