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1o all whonv it may concern:

Be 1t known that 1, JOEN ILLINGWORTH, a
citizen of the United States, residing at New-
ark, in the county of Essex and State of New
Jersey, have invented certain new and useful
Improvementsin Ingot-Molds; and I dohereby
declare the following to be a full, clear, and
exact description of the invention, such as will
enable others skilled in the art to which it ap-
pertains to make and use the same,reference
being had to the accompanying drawings, and
to letters of retference marked thereon, which
form a part of this specification.

The object of this invention is, primarily,
to prevent the wastage incident to the pres-
ent method of casting ingots,in which a large
percentage of loss 1s occasioned in steel of
high carbon bzcause of the piping of the in-
got when the same 1s cooling or passing from
the liquid to the solid state.

A further object is to facilitate the opera-
tion, and thus reduce the cost of fmmmn in-

frots

The invention consists in an apparatus or
means whereby several ingots, or a plurality
of iIngots, may be cast by vertically running
or pouring the metal in one body-casting, and
when cool, or in a condition to be separated,
sald Ingots may be individually severed from
the said body-casting.

Other devices for preventing the piping in
the process of casting ingots of steel of high
carbon—such, for example, as the one shown
in cotemporaneous applications filed August
26, 1886, and June 10, 1887—have been pro-
wded prior to the date of filing this specifica-
tion, and certain claims covering in part the
invent.ion herein deseribed have been reserved
and incorporated in said prior applications
and in another filed June 13,1887. 1o secure
the desired result, I provide a mold or series
of molds through which the ingot may project,
so as to be bare to receive severing mechan-
ism, the mold being arranged to stand verti-
cally, so that 1n the successive pourings the
slight seams, joints, or places of union, here-
inafter referred to, formed in the casting by
the intermitting pouring or flowing of liguid
metal into the mold, may be formed at right
angles to the longitudinal axis of the body-
casting, to produce in the ingots, when the
same are broken from the casting, end faces
fairly at right angles to the side faces of said
ingots, as will be understood.

‘A further object 1n having the mold verti-
cally disposed is to enable the metal to be

poured into said mold without its striking or

impinging upon the sides thereof and eating
out the said sides, and thus producing re-
cesses into which the hardened metal of the
ingots will lodge and prevent the latter from
being withdrawn from said mold when such
action is attempted. 1 also provide means
for separating the ingot from the hardened
casting after said casting has been freed or
btl"lpped from the mold, or laid bare so as to
receive severing mechanism or to allow the
same to be D‘m%ped I also provide means
for baring the ingot, or separating 1t from 1ts
surrounding mold or jacket, so that 1t may be
in a condition to receive the severing devices
or to be grasped, as above stated. "The spe-
cific means shown in this case which may be
employed, but to which I do not wish to be
understood as limiting myself, are tongs or
orasping-arms, which are connected or may
be connected, by means of a suitable chain,
to a crane or hydraulic elevating device, said
orasping-arms or tongs being adapted to take
hold of the ingot, and when power 1s exerted
by the hydraulic device to move the ingot
longitudinally out of the mold.

The ingot may, be bared or stripped from
the mold, so as to be presented to the means
for breaking the same into smaller ingots, by
making the mold in sections, as ¢ a a in the
drawings, which may be removed from the
ingot one section at a time, the bared portion
of the ingot being broken off 1mmediately
into smaller ingots as the sections are re-
moved before the metal is allowed to become
too cool and hard for breaking. Afterthe in-
oot is laid bare, 1t 1s presented to the means
for severing it into ingots. 'This may be ac-
eomph:,hed by moving the casting to said
means or by moving the said means to the

casting, either of seud methods being a mere
variation of the other. Said severing means
where they engage the ingot are vertically in
line with said mold, so as to grasp or other-
wise engage the ingot issuing vertically there-
from. The severing means preferably pro-
vide a holding device or devices capable of

receiving the bared ingot and steadying the
same or holding it firmly while 1t 18 being
severed, co-oper: Ltuw means being prmm:led
mdependent of the holdmﬂ* means for exert-
| ing the force by which the vertlcally-dmposed
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'easting is divided into 'nﬂ"'ete
~device 18 a
which the ingot may be bent or forced by a-

fulerumal bearmﬂ' over or on

sudden exermen of power,
to separate from the casting.
In the steel-—menufaeturmﬂ coneerns Wlth

ausmﬂ‘ the 11’1“‘013

which I am familiar it has been and i8 the

practice to melt a given amount of metal at a
time, the amount being varied in accordance
with the capacity of the plant.
tion of melting this amount is technically
termed a “heet ”  The ordinary practice has

been to take the metal of a heat and cast

it separately in independent molds and pro-
duce independent ingots.
been that each ingot has in. cooling shrunk

at the central upper part, so as to produee a
longitudinal axial hole or “pipe,” which ex- |
tends more or less deeply into the ingot,

vitiating the same, so that the piped portion

18 neeeeeerlly removed at a loss to the. manu-

It is true that ettempts have been
made to cast the metal of a heat in one con-

facturer.

tinuous casting and subsequently to sever

them into in rrots but by means and processss

different from these herein described.

In the improved process the molten metal
of a heat is cast in a continuous casting, the

~process of pouring or running the molt(,n

_30

metal into the mold being earued on inter-
mittingly, so that the pertlons of the casting

“last cast may be given time to set in part be-.

fore the subsequent casting 1s made or to al-

' low parts of the device for effecting the pro-

35
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._dewee for breekmﬂ' the ingots from the cast-
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. another length and tostop as before and allow |
another lnﬂ'ot to be severed from the body
portion, e,nd this operation is repeated until
“all the metal of the heat is consumed, or as

cess or the ingot to be menipulated After
the casting has cooled to a degree where it
may be reedﬂy broken or severed—a degree
of heat technically termed “red short”—the
ingot 18 brought into engagement with the

severing devices, which are preferably ar-
ranged at a distance from the mold, so that

the stram on the mﬂ*ot will not be brouﬂ*ht to

bear on-the mold. Seld devices brealk or oth-

erwise divide or sever the casting into ingots

one after another in regular suceession. bmd

ing may be a hammer in the hands of a work-
man or may be a cluteh or other device oth-
erwise actuated. By this process the axial
holes or pipes at the top of the ingots are ob-
viated, except at the top of the body-eastlnfr
or the portmn last formed. In presenting the

ingot to the severing devices the mgot is

e&used to move the lenﬂ*th of the deswed in-
got and then to stop. The severing appara-

tuses are then caused to act upon the mgotor
upon the body-castmg as a whole in sueh a

manner as to sever or separate the ingot from
the said body-casting. The said eastmn' 18
then caused to moved longitudinally again

long as desirable.
The aecompanying dl‘&WlIlfTS in which like

letters of reference indicate oorreepondmﬂ'

Said holding |

The opera-

The result has

'elevator or at any other p051t1011

403;7_55

'parts in each of the several ﬁﬂ*ures 111ustrate '
an ingot-forming machine, dewee or mold of

70 :_'

the 1mp1‘0ved eonstruetlon Fltmre 1 being a
side view of the mﬂ'ot-formmﬂ' epperatus a

2 1s afront view of the same.
of a pair of tongs which may be employed to

same,

Ing a portion of the casting from the body

Fig.
FIU‘ 318 a plen- T
75 A
grasp the mﬂ'ot in elevating or severing the = - )
TIf1igs. %4 and 5 are reepeetwely a pla,u_ SRR
and an elevation of a section of a mold inde-
tail; and Fig. 6 is a plen of a certain ful-
| crumal beermn' which is employed in sever-

pit being- shown bY 11111‘-1131‘&1:1110' a section of -
the D‘l"ound ad;]ecent to said &pparatus )

8o

thereof the said bearmﬂ‘ bemﬂ' shown in con- .

neetlon with certain bars Whlch are in eec—
tion on line z, Fw 1.
In said dmwmgs a o o indicate a sectional

'mold in which the body-casting is formed.
Said mold is arranged separably or perma-

nently upon an elevator or vertically-mov-
able table, bed, or support, b, said elevator

‘being adapted to raise or lower the mold a
armnﬂ‘ed thereon and the ingot formed there-

go

Smd elevator may be aetuated by water- '

'pewer' or other active force, but preferably
by a hydraulic cylinder and piston, ¢, work-

ing beneath or at the side of said elevator.

'Sald elevator is guided in its vertically-up- -

ward and downward movements by vertical
guide-bars d d, disposed at the sides of. the

vator 1s preferably lowered into a pit, or be-

low the level at which the metal is poured.-
e is a hydraulic crane either for breaking or
severing the ingots or for ralsing or dmwmw |

the body-castmb from the mold. The crane

‘has suitable chains, ¢/, for connecting with
the eastmg, and tengs f for ﬂrespmﬂ the in-
2ot. |
In oper Ltmg the peeuher device shown in.
the drawings a section ¢ of the mold is ar-

ranged in place on the elevator, and the lat-

ter is lowered until the mouth thereof ar-
rives at a point convenient to receive the
poured into said

metal. The metal is then
mold until it is full or approximately full,
when another section of the mold is plaeed

on the first, vertically in line therewith, and

-~ T'he ele-
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the elevator' 18 again lowered, brmﬂ*mﬁ* the

mouth of the second section to a eonvement
filling - point. In the meantime the liquid
metal which was poured or cast into the first

section has cooled sufficiently to receive the -~

metal for the second section, or next sec-

fion of the series. The eeeond eaetmﬂ' hav-

ing been imposed onto the first, a Sllﬁ'ht seam,

Jomt or place of union is formed where the
the two castings unite, at which the two may

be broken apart. subsequently 1t will be un-

derstood, however, that this seam is not of
such a Il‘L‘flll‘ e as to be detrimental to the value
of the ingot should I desire to use it as a
whole. The third section of the mold is now

arranged in place and the elevator again low-
ered, the metal again poured 1in, and a third
and

eeeretlon tlms Secured in the eastmg,
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other accretions may be secured as often asis
desirable. The action of placing the mold,
lling, and lowering will consume ordinarily
about three-quarters of a minute, less time
than will be required to wait for the metal to
cool to a degree where it is desired to make
the succeeding casting.

1t may be observed here that should all the
metal of a casting be poured into the mold
at one time immstead of intermittingly, asherein
deseribed, the pipe will extend downward in
the casting a distance proportionate to the
whole length of said casting; but by casting
and cooling intermittingly the pipe in the
final cast portion of the body-casting extends
a distance in proportion to the length of said
final cast portion. It will be thus apparent
that a great saving is effected by the method
of pouring intermittingly. Afterthe casting
has hardened, as described, the same is laid
bare by removing from the casting one or
more of the mold-sections a ¢ «, so that said
casting can be moved longitudinally and pre-
sented to the die and be Dbroken; or this
may be done by means of the grip, tongs, or
grasping device f, which, being connected
with the eyebolt /v of the crane by means of
the chain, or to another crane or hydraulic
motor, draws the ingot or casting from the
mold, suitable means being provided whereby
the said tongs or grip may enter into holding
relation to the ingot, such as an eyebolt cast
1into the upper end of the ingot. After said

“ingot or casting has been thus drawn from
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the mold, it may be again lowered through
the die and broken into sections, the ingot
being first lowered so thatits lower extremity
projects through the die or bearing ¢, and
after being held or fastened therein by wedges
or in any other manner and releasing the
lowering tongs, then graspzd by breaking
tongs on the under side of the die and
forced laterally, and thus said ingot is broken
or severed 1mto smaller ones; or instead of
thus operating the device the ingot may be
bared and held on the elevator by simply
standing thereon 1n the bottom mold-section
or In any other manner in a line with the
opening in the die or fulerum ¢. By raising
the 1ngot through the said die or fulerum
the said ingot may be grasped and broken off
above sald die, as will be understood.

The lateral draft by which the ingot is
severed from the body-casting is or may be
accomplished by means of tackling, (shown
in Figs. 1 and 2)) in which the chain ¢’ is
passed through a block, 7, secured to a fixture,
7, laterally adjacent to the castine. When
the casting 18 made bare and brought into
contact with the fulerumal die-plate, the tongs
or grip 18 brought into holding or grasping
contact with the bare ingot, the crane is set
in motion, and Dby lateral draft the ingot
18 severed from the body-casting. The die-

plate ¢ is or may be fixed to the guide bars
or posts d d, and is preferably made adjust- |

able, so as to be removed from the vertical
path of the mold, so that when the ingots are
cast 16 will not be in the way. Tothis end it
may be pivoted upon one of said bars d and
locked to the other by a wedge or other de-
vice, p, which may be dovetailed in the ful-
crum or die-plate, as indicated in Figs. 2 and
0, or held in any other manner, so that it
locks the fulerum upon the guide-bars.

The molds are preferably provided with
dowels £ and holes &/, or other means for
guiding the sections into line. The sections
may be in part sections, as in Fig. 4, by which
construction they may be stripped laterally
from the ingot. When thus formed, suitable
clamps are provided to hold said part sec-
tions together. When the mold is stripped
from the ingot, the same is effected by means
of the crane, the clamps being loosened up to
readily allow the same. |

The process herein described is reserved
for a cotemporaneous applieation, Serial No.
241,163,

70

30

Having described the invention, what I go

claim as new is—
1. In combination, a sectional mold, an ele-
vator, & die or fulerumal bearing, and means

co-operating therewith to sever an ingot from

the casting, substantially as set forth.

2. In combination, an elevator, a sectional
mold, a die, a grip, and means for operating
the same, substantially as set forth.

5. In combination, a vertically - disposed
mold, a die arranged in a vertical line there-
with, through which the casting may be caused
to pass, means for presenting said casting to
sald die, and a grip actuated by a crane to

‘sever the 1ngot from the body-casting, sub-

stantially as set forth.

4. In combination, a vertically - disposed
mold, a cluteh or tongs for stripping or bar-
g an ingot cast therein, a power crane or
hoist to separate an ingot from the body-cast-
ing, and a fulerumal bearing or die to hold
the body-casting whiletheingot isbeing sepa-
ated therefrom, substantially as and for the
purposes set forth.

5. The combination of a series of mold-
sections arranged vertically in line, means for
lowering the said seetions, a fulerumal bear-
ing and means for presenting the ingot to said
bearing, and severing means, substantially as
set forth.

6. In combination, a mold, a fulerum, die,
or bearing arranged at the open end of said
mold, means for presenting the ingot to said
fulerum, and means for forcing the ingot
against sald fulerum, substantially as and for
the purposes set forth.

In testimony that I claim the foregoing I
have hereunto set my hand this 14th day of
December, 1887,

JOHN ILLINGWORTIL.

Witnesses: |
CHARLES II. PELL,

OSCAR A, MICHEL,
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