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UNITED STATES

PAaTENT OFFICE.

JOHN EVANS, OF MERTHYR TYDVIL, ENGLAND.

APPARATUS FOR REMOVING MOLDS FROM INGOTS.

SPECIFICATION forming part of Letters Patent No, 641,502, dated J anua,rjr 16, 1900.

Application filed September 6,1898. Serial No. 690,323,

(No model.)

Lo all whom & may concern:

Be 1t known that I, JOEN EVANS, a. subJeet
of the Queen of Great Britain and Ir eland, re-
sidingat Merthyr Tydvil, inthe county of Gla-

morgan, Kngland, have .invented Improve-'
ments in Appat atus for Removing Molds from

Ingots, of which the following is a speelﬁea—
tiomn.

This invention relates to apparatus for re-

moving molds from the ingots that have been

cast the1e1n and has for its object the con-
struction of - appdra,tus that shall be stable,
shall be less in height than those heretofore_

usually employed, cepeble of automatic adap-

tation to suit either long or short ingots, and

economical of pressure fluid and speedy and
yvet very powerful at the initial part of the

moverment, so as to overcome the great resist-

ance occasionally offered by the adhesion of
the molds to the ingots. With these objects
according to this invention apparatus is con-
structed and arranged as hereinafter fully de-
seribed, with reference to the accompanying
dmwmﬂ*s in which—

Flﬂ"uleS 1, 2, and 3 are respectively a side
eleva,t.itm, ond elevation, and plan of an ex-
ample of such apparatus. Fig. 41is a vertical
sectional side elevation, drawn to a larger
scale, of the upper portion thereof; and Fig.
b 18 a vertical section, drawn to a larger scale
than Kig. 4, of a three-way-valve apparatus.
- For removing a mold from its ingot there
are provided three hydraulic or other fluid-
pressureramsarranged, preferably, as shown,
side by side and with their axesin a single ver-
tical plane, the central ram 1 being for hold-
ing down the ingot and the two side rams 2 2
for raising the mold. The two side rams are
each made with two portionsof different cross-
sectional areas and each is provided with two
barrels—viz., in example shown an upper free
barrel 2%, containing the part of smaller cross-
section and connected to a strong eross-head
3 common to both upper barrels and provided
with pendent rods 4, carrying at their lower
ends slings or links 5 adapted to engage au-
tematwally with lugs 6 on the mold 7, and a
lower barrel 2° ontelnmfr the pertlon of
larger cross- section and fixed to a base-frame
3, £0 which 1s also fixed the barrel 9 of the

central ram, the interiors of the two barrels | m

[ 2% and 2° of each side ram being connected to-

gether by a passage 10 in the ram.

The lower end of each side ram is provided
with suitable ribs or projections by means of
which it rests on the bottom of its barrel 2°,

‘80 that the pressure fluid can act upon almost

the whole of its surface even when the ram is
in its lowest position.
upward movement of each side ram, there are
provided at its lower end a number of radial

‘projections 2¢, with spaces between them, and

on its barrel trhei*e are provided eorrespond-
ing radial projections 24, the spaces between
which enable the ram to be inserted, and for

the purpose of keeping the pI‘O]eCtIOHS 2¢ un-
der or in line with the projections 2¢ there is
secured to the shoulder 2¢ a ring 2f, that en-

gages loosely with the adjacent pendent rod

4 for the purpose of preventing the ram 2 from
“turning in its barrel.

The arrangement issuch that a larger cross-
section of each side ram (in the exampleshown
the effective cross-section of the lower portion)
will be used for the initial movement of the
mold upon the ingot, and the action will there-
fore be powerf ul whereas the mold will after

the stoppage of the side rams be lifted clear

of the ingot by the action of the pressure
fluid upon a part of each ram of effectively
smaller cross-section—in the example shown
by its action between the upper ends of the
rams and the upper ends of the upper bar-
rels 2°.
having a lower portion of larger eross-section
and an upper portion of smaller eross-section
contained in fixed and free barrels, respec-
tively, as shown, each side ram mlﬂ'ht have a

lower portion in a fixed barrel, but of smaller

cross-section, and an upper portlon in a free
barrel, but of larger cross -section; but as
this would entail the placing of the heavier
portion at the top the arrangement shown is
preferred. -

The central ram has an upward extension
1%, carrying a boss 11, which may be adjusta-

ble thereon, and the barrel of the central ram
18 connected by pipes 12 to a tank or other |
reservoir of water (hereinafter, for distine-

tion, called ‘‘ non-pressure” Weter) at a suita-
ble elemtlon above it. The slings or links 5
may be connected together by lever arms 5®
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and links 5 to facilitate their working by | varying from one foot six inches to six feet

hand. |

For admitting non-pressure water to the
barrel of the central ram there is employed
a slide-valve 13, which may be operated by
hand or by any suitable means, electrical or
other. In the example shown means are pro-
vided for automatically opening and closing
this valve, these means comprising a link 14,

connected to the boss 11 on the extension 1°

of the ram 1, and a slotted lever 15, which
has its fulerum at 15* and is operated by
means of the link 14, being connected thereto
by a pin 14*, passing throu crh a slide-block 14°,
that embraces the said IBVBI and engages in
its slot 15°. The weight of the slide-block
14® is such as normally to keep the lever 15
in the vertical position, and consequently the
valve 13 closed, as shown in Fig. 4. The
cross-head 3 carries on a suitable stud an
antifriction-roller 3%, adapted to come against
the link 14. The slide-valve 13 1s connected
with and worked by the lever 15 by means ot
a lever 15%, pivoted at 13° on a bracket fixed
to one of the barrels 2°, and two links 15°
and. 131,

When 1t 1s desired to use the apparatus,
pressure is put under the side rams 2, and
their upper barrels 2* ascend together, carry-
ing with them ultimately the central ram 1

by means of the boss 11, against which the

cross-head 3 comes to bear. The roller 3* also
comes into contact with and raises the link

14, and thereby moves the long lever 15 out-
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ward and opensthe valve 13.
tral ram 1 has been sufficiently raised, the
ingot-mold 7 is brought into position, whele-
upon the pressure is reduced below the side
rams 2, whose barrels then, along with the

centr al ram 1, descend lllltll the laﬂtPl rests

upon the 1110013 the barrel of the central ram
being me&nwhﬂe filled above the ram 1 and
around. its extension 1* with non - pressure
water gravitating from the reservoir above
mentioned. The side barrels 2* continue to
descend until the slings 5 automatically en-
cgage with and under the lugs 6 of the mold
7. 'The roller 3* sitnultaneously descending

allows the link 14 to return the lever 15 to

itsupright position,and thusto close the valve
13, which then imprisons in the barrel 9 of
the central ram the non-pressure water con-
tained therein. 1
place at any time between the central rams
comingintocontact with theingotand the lift-
ing of the mold. Pressure is now again put
under the side rams and the mold is lifted,
while the ingot is kept down by the central
ram, which is held rigid and immovable by
the imprisoned water, which isreleased when
the boss 11 is reached by the cross-head, the
roller 3* then raising thelink 14, and thereby
opening the valve 13, "I'he central ram and
the side barrels then rise fogether, and the
non-pressure water is foreced back into the
reservolr for use over again,

viee versa.

Whenthecen-

Such imprisonment may take

long, and in the figures the boss 11 1sshown
as adjusted to suit all ingots between those
two lengths; but, for e*-:ample, should it be
desired to use the appamtus only foringots of
a certain length—say from five feet to six

feet—then the boss 11 can be lowered on the

extension a suitable distance, whereby the
central ram will be prevented from passing,
during the raising of the mold, so far into
the latter before being raised by the cross-
head, and the time and energy spent in lift-
ing the central ram will consequently be re-
duced.

The base-frame 8, which may carry any con-

venlent number of sets of rams such as de-

scribed, (herein jllustrated with two sets,) is
preferably mounted on wheels or slides 10,
arranged to run on a track 17, carried by a
suitable framework 18, transversely over two
tracks 19 19°%, one, 19, for carriages 20, bring-

ing the full molds, and the other, 19, for car-

riages 20" to receive the molds removed from

the ignots, and hydraulic or other fluid-pres-
surerams 21 21* may advantageously be pro-
vided for transferring the vertical

rams from
over one track, 19, to over the other, 19%, and
To allow for this movement of

the apparatus, the pipes 12, leading to the

central barrel 9, are provided with telescopic
joints 12%, and the pipes 22, forsupplying fluid.
under pressure to the side rams, are provided

with swivel connections at 22%, 22, and 22¢.
The supply and escape of pressure fluid to
and from the side-ram barrels 2° is-controlled
by a suitable three-way-valve apparatus 23,
provided with a hand-lever 24, the pressure
fluid being supplied to the valve by a pipe 25
and escaping fluid passing away by a pipe 20.
The three-way-valve apparatus preferably
em ploT*ed is represented in vertical section in
Fig. 5. It comprises a casing 27, provided
with a pressure-flanid inlet 28, an exhaust-out-
let 29, and an orifice 30, which communicates

with the pipes 22 through a passage 31 in a

stool 32, which supports the casing 27. The
cominunications between the orifice 30 and
the inlet 28 and the outlet 29 are respectively
controlled by two hollow cylindrical valves
32 and 33, which are similar to each other, ex-
cept that the exhaust-valve 33 is made the
larger, in order to facilitate the escape of the
ﬂuld

of the hand-lever 24. Each valve has holes
36 and 37 in its transverse walls to allow the
pressure fluid to get behind the valves and
so keep them 1in equilibrium when open and
insure their being shut tight when closed. 33

are springs for overcoming the sticking of the

leathers 39, and 40 are bras&, ﬂ'lands SUT mund-
ing the valvas

What I claim is— |

1. Apparatus for removing molds from in-
gots, comprising a vertical hydraulic ram
adapted to act as an abutment against one

The apparatusshown can be used for ingots | end of an ingot, mechanism for lifting the

"The valves. are operated as required
by means of a cam 34, secured on the shaft 35
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mold off the ingot when the latter is so held,
and means for automatically connecting said
mechanism to said ram so as to raise the same
after the mold has been partially raised.

2. Apparatus for removing molds from in-
gots, comprising a vertical hydraulic ram
adapted to act as an abutment against one
end of an ingot, mechanism for lifting the
mold off the ingot when the latter is so held,
means for antomatically effecting connection
between said mechanism and said ram so

that said ram will be thereby raised after the
mold has been partially raised, and means |

for varying the movement of said mechanism
required to effect said connection.

3. Apparatus for removing molds from in-
gots, comprising a ram adapted to hold an in-

got, a barrel in which said ram is located, a

passage adapted tosupply liquid to the space

‘between the end of the ram remote from the

ingot and the corresponding end of the bar-
rel, a valve for controlling said passage, two

-rams arranged one on each side of aforesaid

ram, barrels in which the last-mentioned two
rams are located, means for supplying pres-
sure fluid to the last-mentioned barrels and
discharging it therefrom, means for connect-
ing and disconnecting the last-mentioned
rams withand from theingot-mold,and means
for connecting the last-mentioned rams with
the first-mentioned ram after a movement of
the former dependent on the length of the in-
got, substantially as hereinbefore described.

4. Apparatus for removing molds from in-
gots, comprising a vertical hydraulic ram
adapted toactasan abutmentagainst one end
of an ingot, a barrel in which said ram is lo-
cated, a passage adapted to supply liquid to
the space between the end of the ram remote
from the ingot and the corresponding end of
said barrel, a valve for controlling said pas-
sage, mechanism for lifting the mold off the
ingot when the latter is held by the said ram
as aforesaid, means for automatically effect-
ing connection between said mechanism and
sald ram so that said ram will be thereby
raised after the mold has been partially raised,
and means adapted to open said valve auto:
matically after a movement of said mechan-

ism of an extent dependent, on the length of

the ingot.

5. Apparatus for removing molds from in-
gots, comprising a vertical hydraulic ram
adapted to actasanabutmentagainst oneend
of an ingot, a barrel in which said ram is lo-
cated, a passage adapted to supply liquid to
the space between the end of the ram remote
from the ingot and the corresponding end of
said barrel, a valve for controlling said pas-

sage, mmechanism for lifting the mold off the

ingot when the latter is held by said ram as
aforesaid, means for automatically effecting
connection between said mechanism and said
ram so that said ram will be thereby raised
after the mold has been partially raised,
means adapted to open said valve automat-

ically after a movement of said mechanism |

| of an extent dependent on the length of the

ingot, and means for varying the necessary
extent of said movement.

6. Apparatus for removing molds from in-
gots, comprising means for holding an ingot,
two rams arranged on opposite sides of said
means and each having a portion of larger
cross-sectional area and a portion of smaller
cross-sectional area, a relatively-fixed barrel
and arelatively-movable barrel for each ram,
one barrel receiving the portion of larger
cross-sectional area and the other barrel the
portion of smaller ¢ross-sectional area, means
for supplying pressure fluid to, and discharg-
ing it from, said barrels, a fluid-passage con-
necting the interiors of said barrels, means
for arresting the movement of the portions of
larger cross-sectional area within theirrespec-
tive barrels after a short initial movement of
the respective rams, and means for connect-

ing and disconnecting with and from the in-

got-mold those barrels of the said rams that
are the more remote from the said mold sub-
stantially as described. |

7. Apparatus for removing molds from in-
gots, comprising a ram adapted to hold an
ingot, a barrel in which said ram is located,
a passage adapted to supply liquid to the
space between the end of the ram remote
from the ingot and the corresponding end of
the barrel, a valve for controlling said pas-
sage, two rams arranged on opposite sides of
aforesaid ram and each having a portion of
larger cross-sectional area and a portion of
smallercross-sectional area, arelatively-fixed
barrel and a relatively-movable barrel for
each of said two rams, one barrel receiving
the portion of larger cross-sectional area and
the other barrel the portion of smaller cross-
sectionalarea, means for supplying pressure
flnid to, and discharging it from, the last-
mentioned two barrels, a fluid-passage con-
necting the interiors of the last-mentioned
two barrels, means for arresting the move-
ment of the portions of larger cross-sectional
area within their respective barrels after a

short initial movement of the respective

rams, means for connecting and disconnect-
ing with and from the ingot-mold those bar-
rels of the last-mentioned two rams that are
the more remote from said mold, and means
for connecting the last-mentioned rams with
the first-mentioned ram after a movement of
the former dependent on the length of the in-
got, substantially as hereinbefore deseribed.

3. Apparatus for removing molds from in-
gots comprising a ram adapted to hold an in-
got, a barrel in which said ram is located, a
passage adapted to supplyliquid tothe space
between the end of said ram remote from the
ingot and the corresponding end of said bar-
rel, a valve for controlling said passage, two
rams arranged one on each side of aforesaid
ram, barrels in which the last-mentioned two
rams are received, a cross-piece connecting
the two last-mentioned barrels, means for
supplying pressure fluid to the two last-men-
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tioned barrels and means for discharging it | ingot and the corresponding end of the barrel,

therefrom, means for connecting and discon-

necting the last-mentioned rams with and

from the ingot-mold, a lever connected with
said valve, a link connectingsaid lever, along
which it is adapted to slide, to the first-men-
tioned ram, and an abutment carried by the
upper barrels of the last-mentioned rams and
adapted to come against and operate said le-
ver and thereby to open said valve automat-
ically after a movement of the twoside rams
of an extent dependent on the length of the

‘1ngot,substantially ashereinbefore deserlbed

9, Appamtus for removing molds from in-

‘gots, comprising a ram adapted to hold an

ingot, a barrel in which said ram is located,
a passage adapted to supply liquid to the
space between the end of said ram remote
from the ingot and the corresponding end of
said barrel, a valve for controlling said pas-
sage, wo rams arranged one on each side of
aforesaid ram, barrels in which the last-men-
tioned two rams are received, a cross-plece
connecting the two last-mentioned barrels,
means forsupplying pressure fluid tothe two
last-mentioned barrels and means for dis-
charging it therefrom, means for connecting
and disconnecting the last-mentioned rams
with and from the ingot-mold, a lever con-
nected with said valve, a link connecting
said lever, along which it is adapted to slide,
to the first-mentioned ram, an abutment car-
ried by the upper barrels of the last-men-
tioned rams and adaptled to come against and
operate said lever and thereby to open said
valve auntomaticaliy after a movement of the
two side rams, and means whereby the con-

nection between said lever and said first-

mentioned ram can be adjusted so as to vary
the time of opening of said valve.

10, Apparatus for removing molds from in-
oots, comprising a ram adapted to hold an in-
got, a barrel in which said ram is located, a
passage adapted to supply liquid to the space
between the end of said ram remote from the
ingot and the corresponding end of said bar-
rel, a valve for controlling said passage, two
rams arranged one on each side of aforesaid
ram, barrels in which the last-mentioned two
rams are located, means for supplying pres-
sure fluid to the two last-mentioned barrels
and means fordischargingittherefrom,means
for connecting and disconnecting the last-
mentioned rams with and from the ingot-
mold, means for automatically opening smd

alve after a movement of the last-mentioned
two rams of anextentdependentonthe length
of the ingot,and means for immediately there-
after autoimnatically connecting the last-men-
tioned two ramswith the first-mentioned ram.

11. Apparatus forremoving molds from in-
oots, comprising a ram adapted to hold an in-
oot, & barrel in which said ram is located, a
passage adapted to supply liquid to the space

2 shde valve for controlling the said passage,
two rams arranged on opposwe sides of afore-
said ram and each having its lower portion of
larger cross-sectional area and 1ts upper por-
tion of smaller cross-sectional area, two fixed
barrels in each of which a larger diameter por-
tion of a side ram is located, and two movable
barrels in each of which a smaller diameter
portion of a side ram is located, a three-way-
valve apparatus for supplying pressure fluid
toand discharging it from the two side barrels
a fluid-passage ettendmw through each side
ram from end to end, a cross-piece connecting
said two movable barrels pendent rods pro-
vided with slings'adapted to engage with and
disengage from lugs on the mold, an external
pl‘OJBCtIOH orex temal pI‘O,]eCtIOHS on the lower
end of each side ram, an internal projection
or internal pm;ectwns on each of said fixed
barrels and located on over and adapted to
engage with said internal projection or pro-
Jectmns, rings fixed to said side rams and en-
oaging loosely with said pendent rods, a two-
al"med lever pivoted to a fixed bracket, a sec-
ond lever having a fixed fulerum, links con-
necting said two-armed lever with said valve
and with said second lever respectively, &
link adapted to slide along said second lever
and connecting it with an extension of the
first-mentioned ram, and & roller carried by
aforesaid cross-piece and adapted to come
against thelast-mentioned link, substantially
as hereinbefore described.

12. Apparatus for removing molds from in-
gots, comprising means for holding an ingot,
two rams arranged on opposite sides of said
means and each having a portion of larger
cross-sectional area and a portion of smaller
cross-sectional area, a relatively-fixed barrel
and a relatively-movable barrel for each ram,
one barrel receiving the portion of larger
cross-sectional area and the other barrel the
portion of smaller cross-sectional area, means
for supplying pressure fluid to, and dlscharm
ing it from, said barrels, a fluid- -passage con-
necbing the interiors of said barrels, an ex-
ternal projection or external projections on
the lower end of each of the said rams, an in-
ternal projection or internal projections on
each of said fixed barrels and located over
and adapted to engage with said internal pro-
jection or projections, means for preventing
the said rams from rotating in their barrels,
and means for connecting and disconnecting
with and from the ingot-mold those barrels
of the said rams that are the more remote
from the said mold substantially as described.

Signed at London, England, this 22d day of
August, 18983.

JOHN EVANS.

Wlbnesses'
J. J. BINGHAM,
GEO. B. PRICE.
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