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(No model.)

To all whom it may concermn:

Be it known that we, PAUL ARMAND, resid-

ing at Bridgeport, in the county of Fairfield,
and ADRIAN RAIS, residing at Waterbury,

in the county of New Haven, State of Con-

necticut, citizens of the United States, have
invented certain new and usetul Improve-
ments in Machines for Casting Hollow Ingots;
and we do hereby declare the following to be

a full, clear, and exact description of the 1n-

vention, such as will enable others skilled 1n
the art to which it appertains to make and
use the same.

Our invention has for its object to produce
a machine for casting hollow ingots or tubes
of greater length tha,n the mold and of greater
1en0 th than it h&s heretofore been possﬂ)le to
pr Oduee them; and furthermore to provide &

construction in which either the core or the

mold or both may be reciprocated during the

operation of casting, in which the lower bit

may be moved away from the mold during

the operation of casting, thereby drawing the |

partly-solidified castmﬂ from the mold, “and
in which, if desired, the mold the core, or the
lower bit may be 1‘013&1]6(1, during the Oper&tion
of casting, either together or independently.

With these ends in view we have devised
the novel machine of which the following de-
seription, in connection with the accompany-
ing drawings, is a specification, numbers be-

- ing used to desw nate the several parts.

35

40

Ifigure 1 18 an elevatlon of our novel ma-

chme, showing the core in the raised position
and the mold in the lowered position; Fig. 2,
a similar view, partly in horizontal Sectmn
showing the model at the raised posmon
the core being lowered to the bottom of the
mold, as at the commencement of the opera-
tion of casting; Fig. 3, a section on the line
~ ¢ in Kig. 2, 1001{111,:, down; Fig. 4, a per-
spective seetlon of the lower blt detaehed

and Fig. 5 is a plan view of the upper bit de—

mehed
1 denotes the mold 2 the cme or mandrel,

- and 3 framework, which may be of any suit-

able or preferred constr uction.

As already stated, it is an essential feature
of our invention that we provide means for

reciprocating the core or mold or both dur- |

our invention.

| ing the operation of casting and for moving

the lower bit away from the mold. These
movements may be produced in any suitable

manner, the special mechanism for producing

said movements not being of the essence of
Any desired style of hollow
ingot or tube may be produced by giving to
the internal diameter of the mold the desired
shapein cross-section—that is, either polygo-
nal, fluted, or channeled, orround. Wehave
shown the mold as provided with a circum-
ferential groove 4 and with a bevel gear-wheel
5, which is secured to the mold by a key, (not
shown,) engaging a longitudinal groove 8 in
the mold, so that the mold will be rotated by
the gear-wheel, but will be free toreciprocate
independently thereotf. T'he hub of this gear-
wheel rests upon a bearing 6, extending from
the frame, in which the mold turns freely, the
lower end of the mold being threaded and en-
gaged by a threaded collar 7, which prevents
the possibility of the mold being detached
from the frame without removal of the col-
lar. The core 1s detachably secured to a
head 14 at the lower end of shaft 9. This
shaft is provided with a circumferential
groove 13 and carries a bevel gear-wheel 10,
whose hub is journaled in a bearing 11, which
extends from the frame, said gear-wheel be-
ing secured to the shaft by means of a key
(not shown,) which engages a longitudinal
oroove 12 in said shatt, so that the shaft, and
With it the core, will be rotated by the gear-
wheel, leaving the shaft and core free to re-
elprocate 1ndependent1v of the gear-wheel.
15 denotes a projection fmm the frame,

which serves as a fulerum for a detachable
lever 16. Thisleveris provided with asocket
17, which receives shaft 9, so that when the
11111e1 end of the lever is plcwed in engagement,
with the projection the walls of the' socket

will engage head 14 on the shaft and will en-

able the operator to press the core downward,
s0 that a shoulder 22 at the lower end of the
operative portion of the core will engage the
lower bit, as clearly shown in Ifig. 2.

18 denotes the upper bit, which is made of
suitable refractory materml which engages
the top of the mold and is provided with a
central opening 19, through which the core
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passes freely. The upper bitis provided with
& fumml-—%lmped recess 20, into which the
molten metal is poured, and with openings 21
in its bottom, which 111(3]1110 outward from
the vertical plmle, so that the molten metal
as 1t passes into the mold will come first in
contact with the inner periphery of the mold,
Illbt(}éld of with the core.

29 denotes the lower bit, which is made in
two parts, as clearly shown in Kig. 4, said
parts being locked together by a ri]il.g 24 and
a screw-ring 25. The bit in its assembled

form 1s detachably secured at the upper end |

of a shaft 26, preferably by a threaded en-
gagement, as shown in Fig.

27 denotes an opening throuﬂh the bottom
of the lower Dbit and in the {;11(1 of shaft 20,
which receives the reduced lower end 28 of

the core, whereby the corve is centered and

maintained in a central position during the

operation of casting.
At the commencement of the operation of

asting the mold rests upon the top of the
lower bit, as shown in Iig. 2. In practice we
ordinarily make the mold taper downward
and outward slightly and the core to taper
downwardand inward slightly,although these
are not essential features of construection.
The lower bit 1s provided with a recess 29,
which receives the first of the molten metal
that 1s poured 1n at the upper bit. T'his re-
cess 1s made to taper upward and inward or
1s provided with overhanging shoulders 30, so
that the casting as it solidifies will be firmly
held by the lower bit when the bit and mold
separate, as will be more fully explained.
Pins 31 extend upward from the bottom of
the bit, so as to hold the casting solid with
the bit should the latter be rotated.

32 denotes a cross-head which is adapted
to move vertically on the framework and is
provided with a bearing in which the lower
bit may turn freely, 1]1@ bit resting on a shoul-
der 53 In the bearing and scerew-ring 25 en-
gaging the bit below the bearing, so That the
bit will move up and down with the eross-
head wholly independently of the rotary
movement which may or may not be imparted
to the bit, as we shall presently describe.

Shatft 20 carries a bevel-gear 34, whose huab

is journaled in a Dbearing 35, w]m h extends
from the frame, said ﬂem'-wheel beingsecured

to the shaft by means of a key (not shown)

whichengages a longituainal groove 36 in said
shalt, so that the hlmfb, and with 1t the lower
bit, will be rotated by the gear-wheel, leaving
the shaft and bit free to be moved verticall y
independently of the gear-wheel.

Power may be apphul to produce the move-
ments we have deseribed in any ordinary or
preferred manner. In the present instance
we have shown a construction in which power

is applied by means of a belt (not show n)
ranning over a belt - pulley 37 on a main

shatt 38, which 1s journaled in the frame.

This shaft also carries a loose pulley 39, a |

~the latter may be rotated.

by belts 46 and 47,

40, an eccentric 41, and may or may not carry
at its inner end a bevel-pinion 43, adapted to
mesh with bevel-gear 5 on the mold, whereby
If 1t ]s not de-
sired to rotate the mold, bevel-pinion 48 is
removed from shaft 38, L]m*s permitting the
mold to reciprocate, as will presently be de-

“seribed,butwithoutrotary movement. Ioosc

pulley 39 is sim ply for the purpose of enabling
the operator to shift the main belt (not s.lmwn)
from pulley 37 when it is desired to stop tho

-machine without stopping the power.

44 denotes a shaft journaled in the frame-
work above the main shaft, and 45 a shaft
journaled in the framework below the main
shaft. "Theseshaftsare driven, respectively,
extending over belt-drum
40 on the main shaft and belb-—pulley% 48 and
49 on the upper and lower shafts. Shaft 44
carries, in addition to helt-pulley 48, an eccen-
trie 51, and may or may not carry a bevel-
pinion 59, adapted to mesh with bevel-gear
10 on shaft 9, whereby shaft 9 and the core
may be rotated. If it is not desirved to rotafe
the core, bevel-pinion 59 is removed, thus
leaving shiaft 9 and the core free to reecipro-
cate, as will presently be desceribed, hut with-
out rotary movement. Shaft 45 nmy 01 May
not carry a bevel-pinion 52, adapted to mesh
with bevel-gear 54 on shaft 26, which carries
the lower bit, whereby the lowur bit may be
rotated. If 1t is not desired to rotate the
lower Dbit, bevel-pinion 52 is removed, and
shaft 45 may be thrown out of use, if pre-
ferred, by the removal of belt 47, thus leav-
ing the lower bit free to be moved vertically,

as will presently be deseribed, but without,
rotation. Reeiprocatory movement may be

unparted to the mold and to the core
ordinary or preferred manner. We have
shown a construction in which reciprocatory
movement 1s iImparted to the mold by means
of a lever 60, which is fulerumed on the frame-
work., One end of this lever is bifureated,
the branches partially inclosing the mold and

carrying pins or rollers 61, (sh(m n only in
dotted lines,) which eng: Lﬂ(, cirecumferential
groove 4 1n the mold. The other end of this
]_evei is pivoted to a block 62,

63 denotes a strap inclosing eccentrie 41,
and 64 an eccentric-rod uhmh 1s connec ted
to the strap, and also by means of a suitable
universal connection to hlock 6.

It will be obvious that rotation of shaft 38
and the eccentric will produce reciprocatory
movement of the mold. The reciproeatory
movement of the core is shown as produced
in a similar manner.

65 denotes a lever which is fulerumed on
the framework. One end of said leveris bi-
furcated, the branches partially inclosing
shaft 9 and car rying pins or rollers 66, (5]101.\?11
only in dotted lines,) which engage civenmfor-
ential groove 13 in shaft 9. 'Th(, other end of
this lever 1s pivoted to a block 67,

08 denotes astrapinclosing eceentrie 51,and

belt-drum (or series of pulleys, if preferred,) | 69 an eccentric-rod which is “conneeted to the
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str a,p, and also by means of a universal con-
nection to block 67. |

It will be obvious that 1013&’51011 of shaft 44

and eccentric 51 will produce reciprocatory
movement of shaft 9 and the core. Eccen-
trics 41 and 51 may be so adjusted on their
respective shafts as to produce these move-
ments simultaneously or alternately, as may
be preferred. Should it not be required to
reciprocate eitheér the mold or the core the
corresponding lever would be disconnected

from the block to which 1t 1s attached 1n use.

The vertical movement of the cross-head
which carries the lower bit may be produced
in any ordinary or preferred manner. We
contemplate applying hydraulic power for
this purpose in practice, but for the purposes

~of this specification it is not deemed necessary

to illustrate the application of hydraulic
power, and we have shown a simple mechani-

cal construction which we have found to op-
erate perfectly in use.

70 denotes a rack which is rigidly secured

tothe cross-head andis adapted to reciprocate

in a dovetaill recess 71 in the frame. This

‘rack is engaged by a pinion 72 on a shaft 73,

journaled in the frame. This shaft also car-
ries a fixed belt-pulley 74, and' on opposite
sides thereof loose pulleys 75 and 76.

77 denotes a straight belt and 78 a crossed

belt extending from belt-—dl um 40 on shaft 38
It 1s

to pulleys 74, 75, and 76 on shaft 73.
obvious that when straight belt 77 is running

over fixed belt-pulley /4 shaft 73 will be ro-

tated thereby, the crossed belt being out of
operation, as 1t will be running on loose pul-
ley 76, and that when straight belt 77 has been
b]llfted to . loose Dbelt- pulley 75, and crossed
belt 78 has been shifted to the fixed belt-pul-
ley,that shaft 73 will be rotated in the opposite
direction, movement in one direction acting
to move the rack and with it the eross-head

“and lower bit upward, and movement in the

opposite direction acting to move the rack,
cross-head, and lower bit, and with them the
casting which is being drawn from the mold,
downward. When both belts are shifted to
loose pulleys, it is obvious that shaft 73 will
not be rotated in either direction and thatno
movement will be iImparted to the cross-head
and lower bit. The shifting of the belts may
be performed by hand or by any ordinary belt-
shifter, which we have not shown, as specifi-
cally it forms no portion of our present in-
vention. |

The operation is as follows: In starting the
parts are placed in the position shown in Fig.
2, the mold being in the raised position and
resting upon the lower bit carried by the
cross-head, which is also in the raised posi-
tion. The core is pressed down in the mold

until shoulder 22 rests upon the lower bit.
In this position of the parts molten metal is
poured into the upper bit and passes down
through the mold and into the lower bit, which
is filled with the molten metal before the mold
As soon as the metal in the

begins to fill.

lower bit and in the lower part of the mold

‘has become set sufficiently to be firm, this

being amatter which can betimed accurately
by an experienced workman, the belt (not
shown in the drawings) by which the main
shaft is driven is shifted from loose pulley 39
to fast pulley 37, and the reciprocation of the
mold and core, either or both, commences.
The effect of the reciprocatory movement of
the mold and core is to prevent the casting
from adhering to the core as the metal be-
comes solid. Simultaneously with the recip-
rocatory movement of the mold and core the
mold, core, and the lower bit, either or all of
them, as may be preferred, will commence to
rotate. As soon as it is apparent that the

metal in the lower part of the mold has be-

come solidified, the operator shifts the proper
belt to fixed belt-pulley 74 on shaft 73, and
motion is imparted to said shaft and the pin-
ion carried thereby, and the rack, cross-head,
and. lower bit are moved downward, and the
solidified portion of the ingot is thus drawn
from the mold, the operator continuing to
pour molten metal into the upper bit until an
ingot of the required length has been made
or until the cross-head has been moved down-
ward the full capacity of the framework and
the mold is filled to the upper bit. The pour-
ing then ceases, and the operator shifts the
belt by which the main shaft is driven to
loose pulley 39 and stops the movement of all
the parts. The lower bit is so shaped as to
keep firm hold upon the ingot, and -the pins
in the lower bit insure that when the lower
bit is rotated the ingot will be rotated with it.

Having thus described our invention, we
claim—

1. Amachine for casting hollow mmgots com-
prising in its construetmn a rotary and longi-
tudinally movable mold and core, and a lower
bit movable Independently of the mold and
core in a direction away therefrom, said bit
being formed to positively engage or grasp
the lower end of the casting, wher eby move-
ment of the bit away from the mold may elon-
gate the casting.

2. In amachine of the character described

the combination with a mold, a core, mech-
anism for imparting reciprocatory movement
to one of said parts and mechanism for im-
parting rotary movement to one of said parts,
of a lower bif, mechanism for moving said
lower bit away from the mold and meeha,msm
for 1mpart1110' rotary movement to the lower
bit and with 1t the casting independently of
the vertical movement of the lower bit.

3. In amachine of the character described
the combination with a mold and a core, of a
lower bitmadein two parts and provided With
an overhang and rings 24 and 25 by which
sald parts are locked together.

4. In a machine of the character described

the combination with a mold and a core hav-.
‘ing a reduced end 28, of a lower bit detach-

ably secured to a shaft 26, said bit and said
shaft having an opening 27 to receive the re-
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duced end of the core whereby the latter is

centered.

5. In a machine of the character described |

the combination with a mold, a core and

mechanism for reciprocating one of said parts, |
of a lower bit formed to positively engage or |
grasp the lower end of the casting, a cross |

head in which the lower bit is detaehably se-
cured and mechanism for moving said eross
head and with it the lower bit away from the
mold.

6. In a machine of the ehameter desembed .

the combination with a mold, a core and
mechanism for reciprocating one of said parts,

of a two part lower Dit having an overhang
and pins 31, a cross head in whwh the lower
bit is detachably secured, mechanism for
moving said cross head and with it the lower

bit verucally away from the mold and mech-
anism for imparting rotary movement to the

lower bitindependently of the vertical move- |

ment so that the lower bit may be moved

away from the mold drawing the casting with |
it and 1‘0‘(&1‘3’ movement may be lmpal ted to

both lower bit and casting.

In a machine of the character described |
together, s.:ud lower bit being provided with

the combination with a mold, & core :zmd

meehamsm for 1mpm'tuw 1‘6(311)1‘0&11301‘}? move- |
ment to one of said parts, of a lower bit

ﬂdapted to register with the mold, mechanism |
30 and pins 31 which are eng awed by the metal

“as it solidifies so that the easi ing will be firmly

for moving b&ld lower bit away from the mold
and an upper bit adapted to engage the top

of the mold, both of said bits havmﬂ openings

through wluch the core passes freely
S. In a machine of the character described
the combination with a mold, a core

mechanism forimparting reciprocatory move- |
ment to one of said parts, of a lower bit |
adapted to register with the mold, mechanism |
4o for moving SMd lower bit away fmm the mold |

mld |

550,089

~and an upper bit adapted to ehgage the Lop
of the mold and provided with openings 21

which incline outward from the vertical plane
so that molten metal as it passes into the

mold will come ﬁl‘bt in contact with the mold

instead of the core, both of said bits having
openings through which the core passes ﬁ*eely
9. In a machme of the character described

the combnmtwn with a mold and a core, of

an upper bit adapted to engage the top of the

“mold and having a central opening 19 through

which the core passes freely, and an annular
recess 20 surrounding the opening 19, said

“recess having a wall surroundmn' the opening
19 and bemﬂ* funnel-shaped in radial eross
- section and ixdapted to receive the molten

metal, said bit being 1)1‘0V1(16d at the bottom
of the recess with the opentings 21 which in-

“cline outward from the vertical plane so that
the molten metal as it passes into the mold

will first come in contact with the mold in-
stead of the core.
10. In a machine of the character described

“the combination with a mold and a core, of
a lower bit made in two parts, a ring 24 and

a screw ring 25 by which said parts are held

an opening 27 through W’hlbh the core passes

Ireely, a recess 29 whleh receives the first of

the moltcn met&l and overlmnmn r shoulders

held by the lower bit.
In test]m(my whereof we affix 0111 signa-

tures in presence of two witnesses.
PAUL ARMAND.

ADRIAN RAITS.
Witnesses:
IFORTUNE GROS,
NELSON J. WELTON.
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