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Specification of Letters Patent.

Patented Aug. 20,1912,

Application filed October 25, 1907. Serial No. 399,123. :

To all whom it may concern.: .

Be it known that I, Jamss K. Yor, a citi-
zen of the United States, residing in the bor-
ough of Brocklyn, county of Kings, city and
State of New York, have invented certain

~new and useful Improvements in Solidify-
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. ing Ingots, of which the following is a speci-

ification.

-, This invention aims to provide a method

and apparatus for making a solid ingot of
cast steel or the like by closing the pipe
Which ordinarily forms at the npper end of
the ingot. For this purpose I propose to
roll' the itigot laterally, at the same time
pressing, the metal, from one or two sides of
the ingot inward to cause the closing of the
pipe and the welding of its walls together

" 80 as to make a substantially sound ingot.
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‘vent the atmosphere from

-stoppered with a plug of

The pipes, as is well known, vary largely in
length, and in fact a “bled” ingot may
sometimes be cast, that is, with the pipe run-
ning through its éntire length. - The appa-
ratus of this invention is adapted to eradi-
cate the pipe whatever its length, the roll
which is used for effecting the operation be-

ing preferably provided with projecting

ribs of various lengths which may. be sub-
stituted one for anmother. The rib on the
roll, and preferably a corresponding -rib on
the bed at the under side of the ingot, are
wide and long enough to cover any size of
pipe, so that there is a merely local shifting
of the metal of the ingot inward, leaving
approximately semi-circular grooves at op-
po ite sides of the ingot, the cubic contents
of the two grooves being together equal to
that of the pipe. Such an operation in-
volves the use of comparatively little power,
since there is no resistance to such shifting
of the metal inward except the cohesion
along lines parallel with the movement of
the metal.

The process is preferably carried out as
soon as possible after the casting of the in-
got. In order to effect a perfect weld of
the opposite surfaces of the pipe, thermit
may be injected into the pipe. Ordinarily,
however, a perfect weld may be effected

~without the use of thermit, and especially

if the pipe is bridged or closed at the end,

"s0 that there ave substantially no oxidizing

gases within the pipe. Or in order to pre-
) having access to
the walls of the pipe, the end thereof may be
iron and sand as
soon as the gases cease to escape from the

pipe, such an operation being well known in
mill practice.

The process may be made to serve also for
the spreading of the metal laterally. By
adopting a suitable shape for the ribs of
the roll which force the walls of the pipe
together, or by means of a supplemental rib
the segregate which forms usually at the
bottom of the pipe may be first squeezed out
toward the end and the pipe then closed.
The value of thus foreing up the segregate
lies in shortening the part of the ingot which
has to be cropped.

_The process may also be modified to cover
the -closing of blow holes, especially when
these form near the surface. It is blow
holes near the surface which are injurious
to the quality of the metal, and these are
most easily rolled out of the metal by my
process. Ior example the ingot may be first
run under a plain roll to produce a compara-
tively shallow compression, but deep enough
to eliminate dangerous blow holes; after
which the bed may run under a second roll
provided with ribs adjusted to shift the
segregate and to close the pipe.

The apparatus may be designed so as to
have a variable stroke, so that ingots may
be carried under either one or both rolls at
will.

The accompanying drawings illustrate
more or less dingrammatically a machine for
carrying out the invention. _

Figure 1 is a plan of a roll with four in-
gots in position below it; Fig. 2 is a cross-
section through a bed and lengthwise of the
roll, showing an ingot between them; Tig. 8
is a longitudinal section throngh the bed of
a mill. Figs. 4 and 5 are diagrammatic end
views indicating other embodiments of the
invention.

The ingots A are illustrated as of the or-
dinary type which in casting form pipes B
of various depths, and in which the most
impure metal 1s segregated at approximately
the lower end of the pipe, as indicated at-C.
These ingots are 1aid upon a bed D which
is given a reciprocating motion by means
of a hydraulic ram or any other suitable
mechanism, -the bed being ‘supported upon
guide rollers E and passing under a “work-
ing roll F. The base of the bed may be
shaped to receive one or more (four in the
present case) ingots A, which for compact-
ness may be arranged with their small ends
alternating at opposite sides. The base of
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the bed, or a separate removable plate laid
thereon, is provided with a surface so con-

figured ns to receive the ingots and present

them fo the working roll I with their upper
surfaces substantially horizontal. An ad-
vantage of this is that the axes of the sev-
eral ingots will be tilted upward somewhat,
so that any liguid metal in the pipes will
rot flow out, consequently the ingots may be
put upon the machine and subjected to the
process before they are entirely solidified,
and while they 'are so soft as to make the
intended operations comparatively easy.
The ingots may be clamped in the bed by
means of a wedge G or any other suitable
mechanism..

The roll is provided with a series of 1ibs
H which may be removable so as to provide
ribs of different lengths and of different
contours in cross-section; ov which may be
fixed, different rolls being used for different
classes of work. When the ribs are remov-

able, it will be understood that they are

formed of members which run the full
length of the roll so as to perniit the substi-
tution of ribs of different lengths. Where
the ingots are alternated in position as
shown in Fig. 1, the ribs I will alse be al-
ternated. They will be made somewhat
longer than the pipes to be rolled out. so
that their ends will extend beyond the
usual area of segregation. As.the segre-
gated metal s generally at the small end of
the pipe, the ribs IT may be made of sub-
stantially the same depth throughout their
length, and this shape will result in the
forcing of the segregation toward the up-
per end of the pipe at the first pressure of
the rib upon the ingot and before the pipe
closes, since this closing will not take place
until the action of the roll on the ingot is
substantiaily complete. Ov they may be ta-
pered, or a separate picce may be arranged
Detween the roll and the work for this pur-
pose; or a suitable projection may be ar-
ranged upon a plain roll which passes over
the work before the ribbed roll.

The bed D is preferably provided with
ribs T in line with the ribs TT uwpon the roll.
As these ribs T and [T enter the ingot they
press along a narvew line.  The mwetal at
the sides of the line is not materially con-
fined, heing free to vield upward (and side-
wise in some arrangemcents), and conse-
quently the resistance is much less than in
ases in which it is proposed to press an
entirve side face of the ingot inward. or to
press all the side faces together with no
reom for the metal to vield exeept into the
pipe. Tn the present case a particular part
of the ingot. thal is to say the metal extend-
ing from the pipe ontward in a single divec-
tion, is shifted to fill the pipe. while all the
other metal of the ingot is free to yield.
The rolling operation is an extremely rapid

1,035,933

one; the process is not only advantageous
but is verv well adapted to the conditions
found in practice.

The operation is not necessarily completed
in one pass. A succession of rolls may be
used, or the ingots may be passed hackward
and forward under the same roll more than
once, The parts are so designed and syn-

chronized that the roll necessavily stands

in the same position for any given position
of the bed. Consequently in any repetition
of the rolling the vib will strike the ingot at
the same point so as to accomplish its pur-
pose most efficiently. The same vesult may
be obtained by eastiug the ingot withribs on
two of its opposife outer walls correspond-
ing in desien to the ribs shown upon the
rell: and running sieh ap ingot throngh a
plain roll or volls.  The wetal protrading
from the side of the ingot would then be
pressed down toward the center until its
outer face is flush with the outer face of
the ingot, and a corresponding bulge wonld
be formed inward in the pipe to close it
The closing of the pipe and also the raising
of the segregate may also be effected by in-
trodueing a separate former between the in-
got and the vell, Instead of nsing a vib fas-
tened on the roll. and the raising of the
segregate and rolling out of the pipe may
be effected in two separate operations in-
stead of in one ax above deseribed.

The use of a pair of rolls, a plain roll K
and a ribbed roll ¥, is indicated in Fig. 4.
Zach of these volls may be vertically ad-
justable, as for example by the mechanism
for adjusting the volls of ordinary mills, so
that the bed may receive its full stroke, and
the work at the same time be brought into
cngagement with only one or with both rolls
as desired.

The hed may be cooled by water circnla-
tion or the like, and may be arranged to
take anyv shape of ingot, as for example an
ingot which is square, flat round or polyg-
onal in cross-scction. Tn connection with
the working out of the pipe, the process may
be extended to the forming or spreading of
the ingot to such a shape as to lessen the re-
dueiion necessary inthesubsequentrolling of
plates er I-beams, rails. channels, and simi-
lar flanged shapes. For this purpose the
Led may be constructed as in Fig. 5, with
sections Ts whieh are movable on the hed D,
the adjacent faces being shaped to receive
and clamp the ingots ‘when the sections are
wedged together hy means of the wedge M,
and the parts being so proportioned as to
provide horizontal surfaces N at the zides
of the ingots.  Now when thie voll [ passes
over the upwardly projecting ingots, it may
roll the metal eut laterally to form flanges
O upon the surfaces N, as well as to press
ihe center to form grooves P in line with the
pipes.
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The forcing of the metal inward may. be
accomplished at both sides of the ingot at
once, as indicated in Fig. 3; or it may be
first accomplished on the top face only and
the ingot then inverted so that the groove
made in the previous top face will fit at
least approximately over the rib J on the
bed; the metal being then rolled to form a
second groove, which will be in the new top
face.

As the ingots cool they contract and

_ special precautions may be taken for main-

30

taining them clamped on the bed; but ordi-
narily the work of the rolls will cause suffi-
cient Jateral expansion to compensate for the
cooling contraction ;.or even to cause the in-
gots to fill the desired spaces tightly when
they have been only loosely put in place.

What I claim is:—

1. The process of eliminating pipes from
ingots, which consists in laying the ingot on
its side with its upper face substantially
horizontal, and running it under a roll bear-

ing thereon with sufficient pressure to close

the pipe.
2. The process of eliminating pipes from

‘ingots, which consists in injecting thermit

into the pipe and then pressing the walls of
the pipe together to weld them.

3. The process which consists in passing
an ingot first under a plain roll to eliminate
blow holes near the surface, and then under

3
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a ribbed roll to force the material of the
ingot into the pipe.

" 4. The process of eliminating pipes from
ingots, which consists in arranging a num-
ber of ingots side by side and passing them
in succession under a roll adapted io fores
the metal of the ingots into the pipe.

5. An apparatus for eliminating pipes 4

from ingots, including means for support-
ing an ingot on its side with its upper|face
approximately horizontal, a roll besring
thereon with sufficient pressure to close the

ipe, and means for running the ingot under -
pipe, :

said roll. . :

6. An apparatus for eliminating pipes
from ingots, includng a bed adapted to sup-
port an ingot on its side with its upper face
approximately horizontal, and having a rib
in line with the pipe of the ingot.

7. An apparatus for eliminating pipes

[&)
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from ingots, including in combination arell .

and a bed, said bed adapted to receive =
number of ingots laid side by side with
small ends alternating in position.

In witness whereof, I have hersuntc
signed my name in the presence of two sub-
seribing witnesses.

. JAMES E. YORK.

Witnesses:
Domrxco A. Usiva,.
Turopore T. SNELL,
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