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UNITED STATES

PatenT OFFICE,

JAMES B. ’ARCY BOULTON, OF JERSEY CITY, NEW JERSEY, ASSIGNOR TO
' THE SOLID INGOT COMPANY, OF NEW JURSEY.

"ELEVATOR FOR INGOT-CASTING MACHINES.

SPRCITICATION forming part of Listters Patent INo. 384,345, dated June 12, 1888.

Applieation filed March 23, 1888

Serial No. 268,2]8. {No model,)

To all whom it may conceriy:

Beit known that I, JAMES B. D’ Arey BoUL-
TON, a subject of the Queen of Great Britain,
residing at Jersey City, Iudson county, New
Jersey, have invented certain new and useful
Improvements-in Iilevators for Ingot-Casting
Machines, fully described and represented in
the following specification and the aceompa-
nying drawings, forming a part of the same.

The object of this invention is to furnish a
convenient means of clevating ingots and in-
got-molds in cases where they are prodoced at
the Vottom of a pit or in othersituations where
they require elevation to a higher level for the
subsequent vse of the molds or further treat-
ment of the ingots.

The invention is applicable to many situa-
tions, but is illustrated herein in connection
with the apparatus patented July 5, 1887, as
No. 365,902, 1In such apparatus or casting-
machine a series of ingots is formed in aseries
ofseparate mold-sections, which are discharged
ab intervals from the bottom of the apparatus,
and the elevator is shown herein adjusted to
the bottom of such apparatus to rececive the
mold-sections successively and to elevate them
to a level with the top of the apparatus, where
the ingots miay be removed from the sections
for further treatment, and the molds may be
in readiness for further use at the npper end
of the casting-machine. ’

This invention consists in the combination,
with a vertical ecasting-machine adapted for
receiving a series of movable mold-sections,
of means for sustaining the mold-seetions in
the machine, means for discharging them from
the lower part of the machine, a guiding-
trough having one end arranged below such
casting-machioe to receive the mold-sections
from the same, and means for elevating the
mold-sections in the guiding-trough. By this
construction the separate sections of mold or
ingot may be supplied intermittently at the
bottom of the trough, and the pawls operate
to move them forward within the trongh, while
the detents hold them in their advanced posi-
tion until again shifted by the actuating-pawls.
The pawls wonld preferably be advanced a
little more than the length of one section at
each actuation; and the invention consists,
partly, in the means for connecting the pawls
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togetherin a “ladder”’ or frame and for recip-
rocating such frame the desired distance, and
in the means for transferring the sections of
mold or ingot antomatically from the casting-
machine to the elevator.

The invention is shown herein applied to
the elevation of the mold-sections with their
partialiy-cooled contents; bub it will be seen
that the apparatus is equally adapted to oper-
ate upon the naked ingots, as the actuating-
pawls and detents wounld operate the same
upon the lower ends of the ingots as upon the
lower end or side of-an ingot-mold.

In the annexed drawings, Figure 1 is a side
clevation of a casting-machine provided with
the elevator, one edge of the latter being shown
in the view with a hydraulic eylinder attached
to the trongh {o actnate the reciprocating
pawls. TFig. 2 is aside view of the upper side
of the trongh near its upper end. Fig. 3is a
central longitudinal section of the trough and
its atbachments, (the hydraunliceylinder not be-
ingshowninsection.) Fig.4isaview oftheun-
der side of the elevator, and Fig. 5 isa plan or
end view oftheelevator-trough and itsattached
eylinder. Figs. 2 to b, inclusive, arec upon a
larger scale than Ifig. 1, and the views are
broken off at Figs. 2, 3, and 4 for want of
room to display the entire proportions. Figs.
6 and 7 ave respeetively an end view and side
view of one of the ingot-molds, such as are
shown inthe other figures, upon alarger scale.
Fig. §is a section on line # 2 in Fig. 3, and
Fig. 9 a section on line y y in Fig. 2.

In Fig. 1, A is the holder of the casting-ma-
chine, supplied intermittently at the top with
mold-sections like those shown in TFig. 7, such
sections being moved downward when suecces-
sively filled by pawls g, attached to a recipro-
cating head, B, actuated by bydraulic piston-
rods C. A hydraulic eylinder, D, is shown in
end view directly under the holder A and has
a piston provided with a pocket, A’ to receive
the ingot-sections when moved downward by
means of the pawls ¢. Such piston serves to
rupture the suceessive ingots from one another
at the joint of the mold-seetions, as claimed in
the said Patent No. 365,902. The mold-sec-
tion is sustained within the pocketafter being
severed from the one above it by the spring-
presser A’at the lower end of the said pocket,
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and such mold-section is discharged from the
bottom ofthe casting apparatus by being forced
downward by the mold-section above it.

The trough of the elevator consists in two I-
beams, E, of wrought-iron, of suitable dimen:
sions to form, when placed side by side,a chan-
nel to receive the ingot-molds, as shown in
Fig. 5. The I-beams are held at a suitable
distance apart by tie-bolts ¢, fixed in ears ¢/,
which are secured upon the edges of the beams,

. and the lower ends of the beams are secured

15

20

25

30

35

40

45

50

55

6o

65

upon a stand, F, with one edge of the trough
or internal channel coincident with one edge
of the molds as discharged from the holder A.
The stand F is furnished with a pivot, g, upon
which is hinged a carrier, G, arranged when
vertical in line with the holder A and formed

., to receive the mold or ingot seetions s there-

Trom. 'The pivot is arranged at one edge of
the ecarrier, so that the weight of the lafter
tends to turn it around the pivot and throw
it into line with the trough of the elevator,
and it is only prevented fromthus turning by
a counterbalance-weight, o, attached to a rod,
o/, and connected with the carrier by a cord or
chain, o>. The sides of the carrier consist of
two short pieces of I-beam pivoted upon the
stand T by castings G, and the lower end of
thetrough is provided with two arms, C’, fitted
also to the pivot g, thelower ends of the beams
E being cut ona bevel between the arms to ad-
mit the carrier.

The carrier G is beveled at its upper end, as
are the lower ends of the beams E, and the
section: s, when shifted from below the casting-
machine to the carrier,is thus permitted to
project from the mouth of the carrier and to
strike the bottom of the trough at the point /.
A foot-plate, 2, is fitted upon ribs ' upon the
castings G’ to form a bottom for the carrier,
the end of the plate being curved about the
pivot g at #* to protect the pivot from concus-
sion or injury {rom the sections. The weight
o0 is fitted to move as a piston loosely withina
closed cylinder, p, and apertures p’ are formed
in the cylinder near its top and bottom to
permit the free escape of the contained air as
the weight moves to and fro. The air in the
extreme ends of the cylinder is confined to
cushion the weight at such points, and thus
prevent the weight and carrier from striking
violently at the opposite ends of its move-
ment.

To prevent the weight ¢ from moving too
slowly when near the end of the cylinder,
I prefer to provide the ends of the cylinder
with holes, as shown in the drawings, to regu-
late the passage of the air; but in no case
would the area of such holes be great enough
to allow the free passage of the air, thereby
avoiding the attainment of the object of the
cylinder.

The movement of the carrier islimited when
elevated by a stop, s, upon the holder A, and
when lowered into line with the elevator-
trough by its contact with the flanges forming
the bottom of the trough,
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Notches ¢ are shown formed in the sides of
the molds near their upper ends to operate
with the pawls a in the casting-machine, and
notches 7 are shown in the sides of the molds
near their opposite ends to operate with the
pawls and detents upon the elevator. The
carrier,being supported by a pivot at one side
and balanced by the weight o, is held beneath
the casting-machine nearly in a state of equi-
librium, and the weight of the mold or ingot
section when dropped into the same immedi-
ately overbalances the weight o and operates
to turn the carrier around the pivot until ar-
rested by contact with the trough, thus laying
the section s within the latter in readiness for
clevation. ‘

The means for pushing the sections upward
within the elevator - trough consists in the
pawlsl, pivoted between two side bars,?, which
are reciprocated in contact with the under side
of the elevator-beams by a hydraulic eylinder,
H, and piston I. The bars constitute a pawl-
frame, and the pawls are pressed toward the
trough by springs b. The bars I’ are made of
angle-iron, hooked each, as shown in Fig. §,
under one edge of the flange upon. the beams
E, the pawls being formed with hubs 7, fitted
between the bars and pinned thereto by riv-
ets I ‘ :

The cylinder H is secured to the beams E
by cast brackets K/, and the piston I is pro-
vided with a head-piece, I',which is fitted be-
tween the two bars 7 and riveted thereto. One
of the pawls  is pivoted in the head-piece T/,
and the series of pawls is secured to the bars
U at -regular distances corresponding to the
stroke of the piston I, which is made a little
greater than the length of the mold-sections
to compensate for irregularity and- lost mo-
tion of the bars.

A series of mold-sections with their con-
tained ingots is shown in seciion in Fig. 3;
one of the pawls I being engaged with the
notch 4 in each of said sections, and the pis-
ton I being retracted, so that the pawls are at
the lower end of their stroke in readiness to
advance all the sections in the trough.

In Fig. 1 the piston is shown at half-stroke
and the flanges upon the upper sides of the
beams B are shown beveled off near the top of
the elevator to permit the seetion when pushed
nearly to the top of the trough to tip over and
fall out of the trough. TUpon the upper side
of the beams E detenfts m are shown, con-
structed to fit in the notchesj opposite those
in which the pawls engage, the detents being
arranged to enter such notches when the pis-
ton is at full stroke and each mold-section ele-
vated one step.

In operating upon ingotsin which no notches
similar to those shown at ¢ and j could be pro-
vided,the pawlsand detents would be arranged
to engage the lower ends of the sections,and a
tongue, 7, (shown in Fig. 3,) secured to the
lower ends of the bars ', would be used to push
the first section from the earrier in place of
the lowest pawl shown in the drawings. The
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carrier being constructed of I-beams similar
to those of which the trough is formed, the
bars? are adapted to hook overthe flangesupon
the same when the earrier is in line with the
trough, and the carrier is thus held firmly in
line therewith while the section is pushed up-
ward by the action of the pawl or tongue.

In the casting-machine shown in Fig. 1 the
rupturing of the sucecessive ingob-sections is ef-
fected Ly a lateral movement of the ingot-
mold, which is not illustrated in the drawings,
as it is fully shown in the said Patent No.
365,902; but provision is made in the construe-
tion of the carrier G to permit the carrier to
movesidewise without injury, shonldsach lat-
eral movement of the ingot-mold be accident-
ally effected while the mold is partly within
the holder A and partly within the carrier.
To permit such lateral movement of the car-
rier, the castings G are fitted loosely upon the
pivot g, aud are held in their normal position
by a spring, G* which is adapted to yield
shonld the earrier be moved laterally, and to
push the carrier back intoline with the holder
A and the elevator-trough when such lateral
movement is completed. The two pieces of
channel-Deam of which the earrier is com-
posed are tied together by cross-bars?, to one
of which the cord o® is attached. .

The mold-sections are commonly formed in
halves, as shown in Figs. 6 and 7, and to pre-
vent the lateral separation of such longitudi-
nal parts when in the elevator-trongh press-
ers o are located at intervals upon one of the
beams I, and are shown in detail in Figs. 2
and 9.

The presser consists in a- piece, #, having
tongues fitted through slots (shown in Fig. 9)
in the side of the beam E, and is pressed in-
wardly by spring 2% fitted to astud, #/, inserted
through a hole in the middle of the casting n
and tapped into the beam between the slotsu.

Should the mold-sections be accidentally
separated and o little thin film of metal be-
comejammed between their two halves, the di-
mensions of the section wonld be inereased, so
that it might jam within the frough, and the
use of the pressers prevents any such separa-
tion of the parts and holds the halves of the
sections firmly together uuntil they are dis-
charged from the top of the elevator,

Pipes v are shown applied to the cylinder
H, and the operator would control the move:
ments of the piston T by supplying the fluid to
the opposite ends of the eylinder, as required,
and the entire mechanism then operates as fol-
lows:

The pawls and bars ¢’ are moved to the up-
per end of their stroke by means of the piston
I, and thecarrier, being emptied, isheld in line
with the holder of the casting-machine, as
shown in Fig. 1, until a mold or ingot section
is dropped therein, The weight of such see-
tion then g'rerbalances the counter-weight o,
and the cairier is tipped over into line with
the elevator-trough, and the section is laid in
a line therewith., The piston T is then re-
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tracted, moving the bars ' downward, the
flanges upon their lower ends engaging with
the flanges upon the carrier, and thus holding
the same firmly in line with the beams BE. The
pawl or tongue » then engages the section in
the carrier, and, the piston being extended,
the bars I are advanced and the ingot shifted
out of the carrier and engaged with the first
detent. The surplus weight being thus re-
moved from the carrier, it is automatically ele-
vated by the counter-weight o into line with
the holder A in readiness to reeeive another
mold or ingot section. Such section being
deposited in the earrier, it automatieally tips
into line with the elevator-trongh, and the
movements of the piston are again repeated,
its second downward and upward stroke serv-
ing to elevate the first section another step
and to elevate the second section out of the
carrier into the position of the firsh.

The movements of the piston I are controlled
by the operator, and its actuations are effected
after each section is deposited in the carrier
and the carrier moved in the line with the ele-
vator-trough.

The elevator-trough isshown in an ineclined
position, so as to receive the sections directly
through the Dottom of the casting- machine
and to deliver them upon a level with its top,
and at sufficient distance therefrom to be out
of the way of the operators around the top of
the casting-machine, who supply the ingot-
molds and fill them with finid steel.

The elevator in its constructive features
would evidently operate the same if placed in
any other position,-and I do not therefore
limit myself to the particular arrangement
shown in the drawings.

It is obvious that the trough may be made
of other waterials and its forms materially
modified without affeeting its funetion, which
is merely to guide the sections in their upward
movement and to hold them in coutact with
the pawls and detents. Witl the inelined po-
sition for the trough the sections cbviously
rest uponitslower side, and if the pawls which
propel them within the {rough were applied
to their uppersides the pressure of the pawls
would be added to the weight of the sections
and induce an excessive friction. By apply-
ing the pawls apon the nnder side of the sec-
tions they are partially etevated from the bot-
tom of the trough during their advance move-
ment, and the friction is greatly reduaced.

Both the pawls  and the defentsm are pre-
vided with transverse cross-bars d af their free
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ends, which project slightly Deyoud their

edges. Such cross-hars are made of such
length that they will not pass between the I-
beams when there is no ingot or mold to pre-
vent the movement of the pawl or detent
within the trough, and they thus serve to
check the movement of the pawlsand detents
when not exercising their functions.

The application of a pivoted carrier to the
lower end of the trough below the casting-
machine is immaterial to my invention, since
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the end of the trough may be so arranged as
to receive the mold-sections directly as they
leave the casting-machine. It is also imma-
terial what means is used to move the mold-
sections in the trough, as the essential feature
of my invention is the combination, with an
ingot-casting machine, of a trough leading
from the bottom of the machine and means
applied thereto for moving the mold-sections.

It is evident that in the construction shown
herein only one pawl and one detent at the
lower end of the trough are essential to move
the mold-sections, since the lower mold-sec-
tion tends to push the othersabove it upward
when actuated itself by the pawl, and to sus-
tain them when held by the detent.

Having thus set forth my invention, what
I claim herein is—

1. The combination, withh a vertical cast-
ing-machine adapted for receiving a series of
movable mold-sections, of means for sustain-
ing the mold-sections in the machine, means
for discharging them from the lower part of
the machine, a guiding-trough arranged below
such casting-machine to receive the mold-sec-
tions from the same, and means for elevating
the mold-sections in the guiding-trough, sub-
stantially as herein set forth.

2. Inan elevator for ingot sections or molds,
the combination, with a guiding-trough, of a
reciprocating frame carrying aseries of pawls
applied to one side of the trough, a series of
detents fixed upon the trough, and a series of
pressers corresponding in succession with the
detents, as and for the purpose sct forth.

3. Inan elevator foringot sections or molds,
the combiunation, with a gniding-trough, of a
reciprocating frame carrying a series of pawls
applied to one side of the trough, a series of
detents fixed upon the trough, and a pivoted
carrier adapted to move to and from the
trough, as and for the purpose set forth.

4. In an elevatorforingotsections or molds,
the combination, with a guiding-trough, of a
reciprocating frame carrying a series of pawls
applied to one side of the trough, arms ex-
tended from the base of the trough, and a piv-
oted carrier adapted to move to and from the
trough between the said arms, as and for the
purpose set forth. »

5. In anelevator foringotseclions or molds,
the combination, with a guiding-trough, of a
reciprocating frame carrying a series of pawls
applied to onc side of the trough, arms ex-
tended from the base of the trough and sus-
tained by a pivotal bar, and a earrier pivoted

. at one side upon such barand movable to and
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from the trough between the arms, as and for
the purpose set forth.

6. Inanelevator for ingot sections or molds,
the combination, with a guiding-trough, of a
reciprocating frame carrying aseries of pawls
applied to one side of the.trough, arms ex-
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tended from the base of the trough and sus-
tained by a pivotal bar, and a carrier pivoted
at one side upon such bar, the carrier being
movable to and from the trough between the
arms and laterally upon the pivotal bar, as
and for the purpose set forth.

7. In an elevator for ingot sections or molds,
the combination, with a guiding-trough, of a
reciprocating frame carrying a series of pawls
applied to one side of the trough, arms ex-
tended from the base of the trough and sus-
tained by a pivotal bar, a carrier pivoted at
oneside upousuch barand movabletoand from
the trough and laterally upon the pivotal bar,
and a spring to hold the carrierlaterally upon
the bar in line with the trough, sabstantially
as sefb forth.

8. Inan elevatorforingotsections or molds,
the combination, with a guiding-trough sus-
tained at an angle with its base adjacent to an
ingot-casting machine,of a reciprocating frame
carrying a series of pawls applied to one side
of the trough, a pivoted carrier movable to
and from the bottom of the casting-machine
and the bottom of the trough, and a counter-
weight to hold the carrier'in line with the
casting-machine when empty, as and for the
purpose set forth,

9. Inan elevator for ingot sections or molds,
the combination, with a guiding-trough sus-
tained at an-angle with its base adjacent toaun
ingot-casting machine,of a reciprocating frame
carrying a series of pawls applied to one side
of the trough,apivoted carrier movable toand
from the bottom of the easting-machine and
the bottom of the trough, and a counter-
weight, combined with a dash-pot or air-cush-
ion to hold the carrierinline with the casting-
machine when empty, as and for the purpose
set forth.

10. Inanelevatorforingotscctions or molds,
the combination, with a guiding-trough-and
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reciprocating pawls for elevating the mold, off_:
notches in the side of the mold to engage with -

the pawls, as and for the purpose set forth.

11. The combination, with a casting - ma-
chine having means for sustaining the mold,
pawls and means for operating thewm tomove
the molds downward, and a guiding-trough
below such casting-machine provided with re-
ciprocating pawls for moving the mold, of
mold-sections having one set of notches for the
application of the pawlsin the casting-machine
and a separate set of notches for the applica-
tion of the pawls in the elevator-trough, sub-
stantially asset forth.

In testimony whereof I have hereunto set my
hand in the presence of two subscribing wit-
nesses.

JAMES B. D’ARCY BOULTON.

Witnesses:

L. LEE, _
THos. S. CRANE.

{

I10

IIj

120

3

N




