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To all whom it may concern:

Be it known that I, Wirriam R. HINS-
DALE, a citizen of the United States, residing
at Brooklyn, Kings county, New York, have

5 invented certain new and useful Improve-
ments in Torsion Apparatus for Breaking In-
got-Bars, fully described and represented 1n
the following specification and the accompa-
nying drawings, forming a part of the same.
The object of this inventionis to separate a
cast-steel ingot-bar into secfions of suitable
length or weight to handle or hammer or roll

1O

into stock of the desired size; and my inven-

tion consists in subjecting such ingot-bar to
15 torsion without shearing at the point where
the separation is desired. The metalin a cast-
steel ingob is of such constitution and tenacity
as to powerfully resist a direet shearing ac-
tion; and my invention is- devised to substi-

20 tute mere torsion or twisting to rupture the

bar in the place of shearing, and to thusavoid

the expense of maintaining and operating cub-

ting-edges opposed to one another. By the

use of mere torsion, dies of any rough charac-

25 ter may be employed to grasp the ingot-bar

at suitable adjacent points, and the rupture 1s

then effected by merely rotating one or both

of the dies back and forth through thedesired
angle. o | - | -

My improvement is shown herein applied

to a machine in which an ingot-bar 1s formed

. by intermittent additions of metal upon the

top of the same within an ingot-mold, the bar

30

being drawn downward when the metal is

snfficiently cooled for the separation of the
successive sections. My invention may, how-
ever, be used in connection with other appa-
ratus for forming an ingot-bar.

Any suitable device may be used for apply-

ing the torsion, as the essential feature of my
invention is the use of torsion without shear-
-ing for separating an ingot-bar into separate
sections. I have therefore shown herein two
dissimilar forms of torsion apparatus, In one
of which the oscillating die is sustained upon
a fixed bed and actuated by a toothed seg-
ment and a rack moved by water. In the
other form of apparatus the torsion devices

4C

are movable with a cross-head employed for.

to drawing the ingot-bar from the mold. -

a_ﬂ apparatus pmvidedﬁit-h an ingob-mold,
two hydraulic eylinders, and a cross-head for

‘drawing theingot-bar from the mold, andator-

sion device applied to the bed-plate, the cross:
head being shownin section where hatched,and
{he torsion devices being shown in section on
line z zin Fig. 2. Fig.2isaplanof the under
side of the said bed-plate. Fig.3isaplanof a
cross-head similar to that shown in Fig. 1, but
provided with a worm-wheel and worm to ef-
fect the torsion; and Fig. 4 is a vertical sec-
tion of the same onliney yin Fig. 3, excluding
the cross-head guides. |

In Figs. 1 and 2, a isan ingot-mold sustained

in a frame, b, formed integral with two hy-
draulic cylinders, ¢, which are arranged at the

_—

sides of the mold to reciprocate a cross-head, d,

beneath the mold, as described in my applica-
tion Serial No. 221,957, dated December 23,
1886. . The eylinders careformed with flanges .

¢/, resting upon posts @', which serve as guldes
for the cross-head ¢, and the latter is provided

with a pair of opposed pawls, e, pressed by
springs ¢ against the ingot-bar, and adapted
to clamp the same upon the downward move-
ment of the cross-head and to release .1t upon .

the upward movement of the same. - A spring-

/C

vise formed of two bars, f, pressed together -

by a spring, ¢, is applied to the frame b ] ust

below the mold «, and operates to sustain the

ingot-bar when loosened in the mold, and-to

afford a uniform yielding resistance to the
movement of the cross-head. The hydraulic
eylinders would require pipes and valves to

introduce flnid and reverse their pistons to re-
ciprocate the cross-head; but as such ele-
ments form no part of my present invention,
and are fully
tion, I have not shown them herein. -
"~ The torsion device shown in Figs. 1 and 2 is

applied to the bed-plate &, upon which the

shown in my said prior appliea-

S0

posts d' are sustained, such bed-plate beingin

turn supported by the walls /" of a pit 1nto
which the separated ingots would be dropped.
A fixed die, n, isshown secured upon the bed-
plate h in the path of the ingot-bar ¢, and a

95 .

similar die, o, is sustained in a rotary or osecil-

| lating holder, p, below the bed-plate, and is

twisted, when desired, by a toothed segment,

p,attached to theholder p. A rack, g,attached

100

In the drawings, Figure 1 is an elevation of | to the piston-rod ¢ of a hydraulie cylinder, ¢°, -
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is sustained in contact with the segment by | space between the dies, when actuated to tmst _-

. a guide, p*, and the oscillations of the segment
and the die o are thus readily controlled by

admitbing fluid tothe cylinder through pipesq”

5 and ¢* by suitable valves. The holder p is sus-
tained movably upon the nndel side of the

bed-plate by an annular gib, »°, and the rela-
- tion of the die o to the mﬂ'ot mold and to the
movements of the cross-head d is So adjusted
10 that the ingot-bar may be broken orseparated
at regular intervals § when the end of the

ingot-bar is in the desired position within the.

mold ¢. Thedies n and o are separated by an
open space to facilifate the twisting of the in-
5 got-bar between the dies, and the latter are
- hitted removably in sockets, so that dies may
be used in each case r1(1:51]_:)1:{-3(1 to the size of the
mold or ingot-bar, the dies being held in their

respective sockets by set serews . n’ or other

20 stiitable means.

The breaking of the ingot-bar is eﬁ"ected
when desired, by moving it through the dles
until the deswed noint of fracture is beftween
the same; and the OSCI]]&thD of the lower die,

- 25 by means of the segment p’ and the hydraullc

cylinder,then serves to twist the metal beyond
- its elastic limit and to break it in the desired
manner. Itisevident that if the desired fract-
- urei1s not caused by a single oscillation of the
30 die o its movements may be repeated back and
* forth by properly actuating the piston-rod ¢
until the desired fracture is produced.
The apparatus shown herein, and which is

fully deseribed in my patent application Serial |

35 No. 221,957, is adapted to form ingots succes-
sively upon the upper endofan mﬂ*ot bar. By

the use of such apparatus the margin of the

upper end of the ingot-baris chilled by contact
- with a cooling-surface within the mold, soas to
4o limit the union of the successive mgots in the

bar to the central portion or core of the same.

Such line of separation is indicated upon the
ingot-bar by a nick or mark, 4, which plainly
shows: the desired point of fracture between the
45 successive 1ngots. In separating such ingots

the cross-head would be operated {o brmcr the

- mark j between the torsion-dies, as ShO“Il in
Fig. 1, when the oscillation of the movable
die would readily fractare the bar and sepa-

5o rate the lower ingot.
Instead of a,tt'lchmﬂ the fixed die to the bed-
plate 2,1t may be secured to thecross-head d and
moved to and from the movable die upon the

bed-plate with the mgot moving pawl e, as

55 shown in dotted lines #»*in Fig. 1. The ingot-
- bar 18 intended to slip loosely through both
the fixed and movable dies, and it is obvmus
that when one of such dies is movable with
the cross-bead, as shown in Fig. 1, the torsion

6o would be apphed to the mgot bar only when
~ the cross-head is in its lower position and the

~ dies are sustained at a suitable distance apart.
As stated above, the union of the successive

- Ingots in the bar is limited to the central por-
65 tmn or core of the same, when the bar is
formed by pouring suceessive charges of fluid

the bar, 1s not so mateual and may be greater

or less mbhout in such case varying the point’

of rupture in the bar, which would be deter-

mined by the wealkness of the section at the
dividing lineor mark j between the successive

ingots. Therespectivediesareshown in Figs.
1 and 4 placed counsiderably farther apart

than the diameter of the bar to facilitate the

twisting of the metal and its rupture between

the dles without any shearing action. Sueh .
shearing action would be nearly impracticable = =
in its apphcatmn to a solid cast-steel ingot, 8o . =
and would require enormous strength in the = - -
several parts and enormous power to operate -
them to divide the bar by the corners of op--
posed shearing-tools. The employment of such
strength and power is obviated by my inven- &
tion, ‘which consists in employing the mere -
torsion or twisting of the ingot-bar to ruptare =
it, and which’ necessnates merely the use of"

tWIStI[IU' dies arranged in suitable proximity
to one mother, but separated sufficiently to

avoid any shearing resistance. With thefixed
die attached to the cross-head, as shown in the
dotted lines »% it i8 obvious that such prox-
imity is effected when the cross-head is low-
ered to draw the ingot-bar from the mold,and
the torsion and bleakmg of the bar would

| _36. s
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therefore be practiced at such time with such

construction. -
- Figs.3and 4 sho*va, torsion device. movable

with the cross. head, and therefore obviating

the necessity of any bed plate tosupport either -~ -
of the dies. In thisconstruction the fixeddie "
n* is applied to a socket in the lower side ot‘ S

the eross-head, and is held therein by a rotary-
holder, s, carrying the movable die o’. The

holder is pwwded with a worm-wheel, s, and =~~~

a worm, ¢, is mounted upon a shaft, ¢/, in bear-

ings ¢’ upon the. cross-head, and I‘Ot’lt&d by |

any suitable means to actuate the worm-wheel
when desired. A pulley, %, 18 shown upon

the worm-shaft, and a belt may be readily ap-
plied to the same, and its tension kept uni-

form when the cross-head moves upand down

by means frequently practiced in similar cases.
With such construction the oscillation of the

movable die is avoided, as the die may be ro-

tated in the same direction a sufficient degree = -

to fracture the ingot as desired.

-The holder s is affixed to.a seat; s*, upon the B
120

lower side of the cross-head, and the die o°

may be readily set; coincident with the fixed
die to receive the ingot-bar by means of four

marks, §’, upon the worm-wheel and an index

mark upon the seat ¢* such marks being coin- -
cident with the index- mark when the four
‘sides of the movable die are successively par-

allel with one side of the fixed die.
Inmy previous patentapplication Serial No.

'221 957 L have claimed aspecific combination of

a t01 sion device with a cross-head reciprocated
to and from the bottom of the mold, and have

1\,0

therefore made no specific claim herein tosuch
combination. I have, however, in the said
metal upon one another, and in such case the ! patent application made 1o claim to the break-
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ing of bars by torsion without shearing, asthe | substance of the bar between such points. I
therefore disclaim any construction or arrange-

same 18 the subject of my present application.

It will be noticed that to permit the passage
of a continuous ingot-bar through the fixed
die the latter must be held with its Sides in
coincidence with those of the ingot-mold, that
the bar may enter such dies freely when moved
toward the same. 'The dies shown herein are
intended to permit the free passage of the bar
throngh them, as the torsion is effected with-
out clamping the bar by the contact of the
dies with the corners of the bar.
gots are usnally made of square or approxi-
mately square section, such dies are most con-
venlent to use; but it 18 obvious that if the
ingot-mold were of a section nearly round the
dies would require to be provided with some

means for firmly grasping and holding the bar

before the torsion were applied. Itisobvious
that the movable die must be at first held with
its sides coincident with the sides of the ingot-

~bar, or with the aperture in the fixed die, and

that after the forsion is applied the movable

~die must be restored to such coincidence to

25
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of course be employed.”

permit the fresh introduction of the ingot-bar
through such die. To effect such readjust-
ment of the movable die, a stop may be ap-
plied,if an oscillating mechanism be used, and
such a stop is furnished herein by the limited
movement of the hydrauliec piston in ifs eyl-
inder. -

In Fig. 2 the rack 1s shown extended as far
as the movement of the hydraulic piston will
permit, and the movable die constructed to co-
incide with the fixed die when the rack 1s in
this position. Any other suitable stop may

I am aware that it is common to place two

perforated dies close to one another and to ro-

tate the same to sever by shearing a bar in-
serted through the perforations of such dies,
and I do nottherefore claini the mere twisting
of a movable die in relation to a fixed die. In
such construction the dies are twisted while

the bar is not twisted, but is severed by a

shearing or cutting operation which requires
the formation of sharp corners or cutting-edges

upon the dies, and means for holding them in

relatively close proximity to one another.
My invention differs broadly from any shear-

ing devicein twisting the bar between two sep-

arated points and in effecting the rupture by

extending such twisting or torsion beyond the

elastic limit of the material, and in positively
requiring a separation of the dies or a space
between the same sufficient for the extension
or torsion of the particles in the bar beyond
their elasticlimit. Anyapproximation of the
dies toward one another which would not per-

mit such extension of the particles between the |

dies would effect the rupture by a shearing
process, and such approximation of the dies
would clearly distinguish such a construction
from that which I claim herein. My inven-
tion therefore involves means for holding the

bar at two separated points and twisting the |

Assteel in-

ment of the dies which would produce a shear-
ing effect upon the ingot-bar, and 1imib myself
to the use of torsion without shearing,and two
dies separated from one another sufficiently for

the extension of the material in the act of

twisting. Tt is understood that the ropture is

not necessarily effected by a single twisting of
the bar, but, as already stated herein, the

70
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movable die may be oscillated back and forth -

as many times as is needful to exceed the elas-

tic limit of thé material and produce the de-
| T 80

sired rupfture. o __
Having thus set forth my invention and dis-
tinguished it from others, what I claim 18—
1. The method of breaking ingot-bars, which
consists in twisting the bar without shearing
between two points adjacent to the desired

fracture, substantially as set forth.

2. Inanapparatus for breaking ingot-bars by
torsion withoutshearing,the combination, with
mechanism for holding the ingot-bar at two
separate points, of mechanism for twisting the
bar between such points to break it, substan-
tially as herein set fortn. o

3. In an apparatus for casting ingot-bars and
breaking them by torsion without shearing,
the combination,with an ingot-mold,of a fixed
die having an aperture coincident with that of
the ingot-meld, and a movable die separated

from the fixed die and provided with a simi-

lar aperture, and means for rotating such mov-
able die to twist the bar, asand for the purpose
set forth. o - |

4. In an apparatus for breaking ingot-bars

9C

93

100

by torsion without shearing, the combination,

with a fixed holder and a movabledieadapted
to fit the ingot-bar, of a movable holder sup-

105

ported adjacent to the fixed holder, a suitable

die sustained in such mmovable holder and sep-

arated from the die in the fixed holder, and
means for rotating the movable holder to twist
the bar, substantially as set forth.

IIO

5. In an apparatus for breaking ingot-bars

by torsion without shearing, the combination,
with a fixed die, of a movable die adjusted co-
incident with the fixed die, means for turning
the same from such adjusted position to break
the ingot-bar, and means for readjusting the

I15

movable dieto coincidence with the fixed die, -

as and for the purpose set forth. -
6. Inanapparatus for breakingingot-bars by

torsion withoutshearing,the combination,with

a fixed die,of a movable die adjusted coincident
with the fixed die, means for oscillating the

120

movable die from its initial position,and a . .

stop to arrest the motion of the same on its re-
125

turn to its initial position. |

In witness whereof I have hereunto set my

hand in the presence of two subseribing wit-

nesses. | | -
WILLTAM R. HINSDALE.

-

Wit_nesses:
THOSs. S. CRANE,
HENRY J. MILLER.
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