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b all wfwm it may concern:

Be 1t known that I, WILLTAM R. HINSDALE

. - ' citizen of the Umted States, residing at Ho.
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boken, Hudson county, New Jersey, have in-

_vented certain new and useful Improvements

in Apparatus for Breaking Steel Ingot-Bars,

- fully described and represented in the follow-
ing specification,and the accompanying draw

- ings, forming a part of the same.

~ nish a more compact and economical construc-

~ tion for breaking a continuous bar of cast-steel

The object of this invention is ];)a;rtlj,\;:r to fur-

into ingots and partly to hold the separate

- section in a straight piece and freeit from lat-
eral curvature dmmg the breaking epera,tlon'
to avoid injury to the ingots when rnptured_
in a heated and soft condition,

The invention consists, pa,rbly; in the com-

: bination, with a vertical ingot-bar or a mold |

in whlch the same is produced of a breaking

- device operated horizontally; a cylinder ar-
 ranged vertically with a piston to operate the

bending device, and a bell-crank connecting
the Veltlcally moving plstcn Wlth the houzcn
tally-moving breaker,

-~ The invention also mcludes a tubular hclder
hmcrcd 4t one end and adapted to receive the

nfrot bar and to hold the same in a straln*ht

~ piece during the bending operation.
My invention will be “anderstood by refer |
. ence to theannexed drawings, in which I have |
illustrated by diagram a number of construe- |

tions adapted to carry out my invention, the

- ingot-bar beingshown extended from thelcwer

end of a mold thrcuwh a cross-head, which is

adapted to draw the ingot from the mold by
. connections with hydrauhc cylinders,as in my

patent application Nc 222, 9438, filed December

29, 1886. |
The mold and by dreuhc cylmdcie are only

partly shown in the drawings, asthey form no
part of my present invention, which consists
in the means for breaking the lngot b&r_

after it is formed.

Figure 1 shows in dlamem a fixed sockeb_
| to any suitable foundation or bed, %, below ' . -

W1th a,leclproce,bmﬂ' scck:et alranﬂ*ed in the | o
the mold A, and the bell: crank is pr eferably_

: path of the bar and connected Wlth the actu-
~ating-cylinder by a bell-erank.

Fig. 2 shows

the same elements, excepting that the bar is
bent by an open cyc attached to the bell-crank.

Frg 3 shcws two bell-cranks ettached to the |

| 1ng-link.

“inder.

I rod of the actua,tmtr or bendmg cylmder :amd

provided each Wlth a presser to operate upon
opposite sides of the ingot-bar. Fig. 4 shows

one bell-crank prcvided with a p1eese1 to op- 5 5

PaTent OFFICE,

erafe upcn one side of the ingot-bar, andare- -
ciprocating pusher adapted to operate upon__{_:-']_r?-

the opposite side of the ingot-bar, the pusher
being connected with one arm of the first bell-
| erank by a secondary bell- cerank and connect 6o
Fig. 5 shows an oscillating holder - " .
hinged below the fixed socket, which sustaing =~ ¢
| the thrusb of the ingots durmg the breakmg', e
operation, the free end of the holder being os-
cillated by a bell-crank linked to the sameand 65 -
to the piston of the actuating or breakingeyl- .
6 is a vertical sectlcu of hcldc1 0, .
and Frg 7 an alternative construction in Secu'{-:_g-’_.?g

Fig.

tion where hatched; Fig. 8, a planof arm T. = -

A 1ep1esents the lower end of the ingot-

mold in which the’ mgct ‘bar b is cast; B, the
cross-head ceylinders; C, their piston- rods, D,

clamp

| from the ¢ylinder A and autematlmlly mle&se.
‘it on their upward movement.

the cross-head, and B the feeding-pawls. which :.;:
the 1cd when drawing it downward -

5

fis a fixed socket, through whrch 'the in n‘ot_:"l
is projected to sustain it dmmg the breaking =
operation, the breaking being effected by bend R

scckeb

ing -the lngct ba,cL and f 0 rth ben eath su ch _j_ 80

G is the Vertlcal bcndmn' or breakmg cvlm
der, which is arranged par &11e1 with the mold R
A, and therefore at right angles with the . 7

.'brea,kmcr devices wh1ch epemte tmusversely __

to the bal D.

b5

The piston of the bendmg or br cakmw cyl
inder would be actuated by water, eteam com-
pressed air, or a,ny other smtable agent mtre-. PR

duced thr ot oh pipesk7/,or by other convenient

means, and the rod I would be connected with

such mstcn and its vertical motion converted
into the horizantal movement of the breaher;_.-

or bender by a bell-crank, J J'.
The fixed socket f i

is shcwn mcunted upcn'{

a bracketorstandard, j, which would beaffixed ~ o

pivoted upcn such bracket, as by the pin ?,,
to confinie the strain wholly to such bracket.

100

In Fig. 1 the lower end of the bell- crank IS_f'___.;_*.'

linked tc a movmg sockeb Z adepted to recewe R
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the lower end of the ingot-bar b, and to move |

such end of the bar back and forth sidewise
when the piston-rod I is reciprocated up and
down. As the bar 1s held by the fixed socket
5 f, such bending back and forth operates to
- rupture the bar close beneath the fixed socket,
as at the point 4’, and to thus Sepamte an in-
oot from the bar
In the figures the arm J of ‘the bell-crank
to is connected by link d with the piston-rod I,
and the arm J’ operates the bender, whatevm
its form.
In Fig. 2 an open eye, n, 18 Shown_at-tached

- to the arm J’ and adapted to admit the bar b |

15 when the piston-rod I is adjusted at the mid-
dle of its stroke. The reciprocation of the pis-
ton-rod then operates to bend the bar back and
forth laterally to rupture it, as before de-
scribed.

20 In Fig. 3 two bell-cranks, having each one
arm lettered J and the other arm lettered J,
are pivoted upon the bracket 5 at 0pp081te

sides of the socket f, with their lower ends

bent toward the ingot-bar to push the same

23 back and forth,one of them operating upon one

~ side of the bar when the piston-rod I is moved
in one direction, and the other operating upon
the opposite side of the bar when the motion
of the piston-rod 18 reversed.

3o In Fig. 4 a somewhat similar arrangement is-
shown, except that one of the bell-cranks 1s
replaced by astraight horizontal bar, m, which
is arranged to operate opposite the bent. end
of the arm J’, the bar m being connected with

35- the arm J-by an auxiliary bell-crank, K, con-
nected to the outer end of the arm J by a link,
K’. In the constructions thus far shown the
pressure 18 applied only to a single point upon
the ingot-bar near its lower free end, thus sub-

40 jecting the substance of the bar between such
point and the socket 7 to more or less lateral
strain in producing the desired rupture; but
in Fig. 5is shown an oscillating holder adapted
to sustain that portion of the bar which isin-

45 tended to be severed to form asingle ingot, the
holder o being arranged inline wich the socket
f beneath the same and adapted to receive the

bar and to contain substantially the amount

required to form an ingot.

to0  The holder is furnished with ears p, which
would be pinned to the bracket 7 at opposite
sides of the ingot-bar, as shown in Fig. 6, and
the lower end ofthe holderis shown connected
with the arm J’ of the bell-crank by alink, ¢.

- 55 The reciprocation of the piston in the bend-
ing-eylinder then operates to oscillate the bell-
crank and the lower end of the holder, as in-
dicated by the dotted lines o' in Fw. 5, and
moves a section of the ingot-bar into an angle

60 with that portion inside the socket f without
subjecting the metal of the bar below the
socket to any bending strain, except the por-
tion between the top of the holder and the bot-
tom of the socket.

65 The holder is shown in Fig. 5 with two sides
in section fitted loosely to the bar & and flared

mit the latter; but such sides may be fitted as
closely to the bar as is possible for the bar to
move between the same, and would thus hold
the same from curvature more pelfectly dur-
ing the breaking operation.

It is obvious that the sides o (shown in see-

“tion in Fig. 5) are the chief operative parts of
‘the holder which act upon the ingot-bar, and

that the sides o’ (shown in section in Fig. 6)
serve only to hold the operative sides together
and to connect them to the pivots o’

- It 1s 1immaterial how the operative sides o
are connected together and to the pivot, or
whether ties of some form are connected with

70
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the sides o, instead of the contmuous ﬂ% pldte |

shown in Fig. G.

In Fig. 7 is shown the means for utilizing

the piston—rod of one of the cross-head cylin-
ders B to actuate the bell-crank in the desired
mawvner. In this view the cylinders B and

mold A are shown entire, while their lower:
ends only are shown in the other figures. The

rods C and the ingot-bar b are also represented
as broken abt e in Iigs. 1, 2, 3, 4, to avoid
showing the entire space required for the
movement of the cross-head i1n the drawings
of Figs. 1 to 4, 1nclusive.

In Fig. 7, B’ is the piston attached to one of
the rods C, and a rod, (', is shown extended
through the upper end of the cylinder from
piston B, for the express puarpose of actuat-
ing a rod, I, connected with the bell-crank J
J’ in place of the rod I. (Shown in Figs. 1 to
5.) Anarm, T, isshown applied to the tops of

the rods €' and I, the arm being adapted to

turn upon the rod C’, between collars s, and
formed with an open socket, ¢, ab its outer end,
adapted to hook upon the rod I', between col-
lars ¢’. By this construction thé arm T may
be detached from the rod 1" when operating
the cross-head D prior to the breaking opera-

tion, the rod C’ then being moved mto a suit-

ablt, position for the outel end of the arm I to
engage the arm I, between collars ', after
which the reeiprocation of the piston B’ would
actuate the rod I’ and the breaking devices, the
same as the rod I shown in the other construe-
fions.

The arm J of the bell-crank is shown in
Fig. 7 connected with a plain slide, g, fitted
toaguide, f/, beneath the socket f, and adapted
when moved across the lower end of such
socket to sever the ingot-bar by pushing the

same bodily sidewise. To prevent the bar

from bending during such operation the slide
18 furnished with a vertical cheek-piece upon
1te outer end, and the ingot-bar is thus held
approximately parallel with its original posi-
tion duaring the entire breaking operation.
This construction for the breaking deviece is
especially adapted to ingot-bars in which a
cold-shut 18 formed at intervals in the process
of casting, by which the bar is weakened at
given peints, and thus adapted to readily rap-

ture when pushed laterally by the slide.

To facilitate the connection of the rod ¢

outwardly at their upper ends to readily ad- | with the rod If?. and to permit the reciproca-
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" tion of the cross- -head D, mthout affecting the | portion transversely to the bar ab the desued

bar b already drawn from the mold A, it-would

be necessary to disengage the. pawls E from

the ingot-bar during the breaking operation,

which may be effected by any convenient |
vention, what I claim-herein is—

means, but which .are not shown herein, as

they form no part of my present 1m_ent10n
The rod I, the bell-crank and the slide

g, are shown at one extremity of their move-

1

ment, with the ingot-bar extended thlough-

the socket f, ready to be broken, and a weight,

d’, is affixed to the rod I, to hold the parts |
‘normally in this posmon.,, 30 that the slide may

not interfere with the movement of the ingot-

bar when propelled through the socket J by

the movement of the cross-head.

The eross-head is shown.at the 10we1 end of__

- its stroke as it appears after moving the in-

~got-bar into position for breaking, and the

arm T may then, by a previous arrangement
of the collars-s- fmd 'y -be immediately fitted

 to the rod I’ and sewe to actuate the break-

- 25
- an apparatus would be erected in most cases,

ing mechanism by its reverse movement- up-

ward.

In Pig. 7 is shown a pit, \V, m.wluch-; sugh;

~in order to bring the mouth of the mold A

~about fen 1nches above the: gwund or ﬂoor_.-
level, for the convenienece of pourmn‘ the ﬂuld_

30

metal therein.

. Beams X are 16pfesented resting upon the*.
“walls of the pit, and the entire appquus

- (excepting the bracketj or other support pro-

-vided for the socket f) would be suspended

from such beams.
By arranging the breakmw or bendmg 031

“inder v ertlcally it .may be connected with the

- ..._40.
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“breaking devices' by a bell-crank or other |

eqquleut means for transforming the verti-
1 and vertical c?hndel

neath the mold, a holder: arlann‘ed to- Iecelve_i,j_:
the ingot-bar below the fixed Socket and op-.
1 erating by pushing tr a,nsvelse] y against sueh
bar, and a bell-crank with a Vertlcal arm-eon- . o
-nected to such transversely -moving holder, S
and ha.vmcv a horizo ntal arm con nected with =
the piston ot such - Vertlca.l cylmdel as and-j,.--_:

cal into a horizontal movement, ‘111(1 the con-

nections to and from such eyhnder may be
“made with great facﬂlty, and the valve mech |
- anism for opemtmﬂ‘ the same may be conven-

iently connected and operated. By such a

bell-crank connection I am also enabled to

- utilize the movement of any hydraulic piston
~-that may be used to reciprocate the cross-head |
‘D, and am able to convey the water or other |

operating-fluid to and {rom the breaking-eyl-
inder. with much greater economy. and con-
venience than when located beneath the ]evel

- of the fixed socket /. | a
- I have made no specific clalm helem to a |
- movable holder adapted, like that shown in
Flg o, to sever the mgot -bar by shlftmg a

eration,

and for the purpose set forth. -~ SRR
2. In an apparatus for breaking mﬂ*et ba.1s, SR
| the combination, with a vertical “mold and a
vertical cylmder sustained’ adjacent to the .
‘same, of a fixed socket: beneath the mold, an"
oscillating holder pivoted in the path of the_
ingot- bar below the fixed socket, and a bell- =~ -
crank having its vertical arm conuected with .-
| such holder, “and its horizontal arm connected -~ -
8o

point of rupture, as I have filed on April 2,

1888, a division of this apphcatlon No 269 219
| to claim. such subject-matter.

Having thus set forth the nature of my m

1. In an apparatus for breaking mgot bars

the combination, with a vertical muld and a RO
| vertical cylmdel sustained adjacent to the
6 5 e
sustain the ingot-bar during the breakingop- =
and a bell-crank WIth a vertical a,rm,ﬁ.
connected to such ingot-bar below the fixed
socket, and havmg a hm izontal arm connected -
G

same, of a fixed socket beneath the mold to

with the piston of the vertical cylmder, as

with the plston of the Vertlcal cylmdel as.

and for the purpose set forth.

- 3. In an apparatus for breakmg mcrot bals, Sl e
the combmqblon with a vertical. mold and a
-vertical cylmder sustained adjacent to the 5
| same, of afixed socket beneath the mold,mech- 85
anism operating between: the bottom of the =~ .
‘mold and the fixed socket for drawing the in-
got-bar from the mold, and a bell-crank with -
a vertical arm connected to such- mgob bar- o
below the fixed socket, and having a horizon- -
| tal arm connected with the piston of suchver-:
tical eylinder, as and for the purpose; setforth. .~ .

4. In an apparatus for breakingingot-bars, = = 7/
‘the combination, with the vertical ingot-mold "

of afixed socket.be- g5

f01 the purpose set forth.

Intestimmony whereof I have her eunto set my ST
| 5-]med in the pr esence of tw

Nesses.
| | WILLIAM R HINSDALE
\Vltnesses
THOS S CR,ANE
L LLE |

subscrlbmg Wlt---
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