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- UNITED STATES

PatTENT OFFICE.

HENRY AIKEN, OF PITTSBURG, PENNSYLVANIA, AND FREDERICK W. WOOD,
OF BALTIMORE, MARYLAND.

APPARATUS FOR EXTRACTING INGOTS.

SPECIFICATION forming part of Letters Patent No. 526,094, dated September 18, 1894.
Application filed March 9,1894. Serial No, 502,979, (Nomodel.)

To all whom it may concermn:

Beitknown that we, HENRY AIKEN, of Pitts-
burg, in the county of Allegheny, State of
Pennsylvania, and FREDERICK W. W0OD, of

5 Baltimore, in the State of Maryland, have in-
vented a new and useful Improvementin In-
got-Extracting Apparatus, of which the fol-
lowing is a full, clear, and exact desecription.

Our invention is an improvement upon ap-

1o paratus for which Henry Aiken has already
obtained Letters Patent No, 439,828, dated
November 4,1890. It isillustrated in the ac-
companying drawings, in which-—

Figure 1 shows our improved apparatus'in

15 vertical section, the section being on the line
I—Tof Fig.2. Fig.2isa side elevation thereof;
Fig. 3 is a plan view; and Fig. 4 is a vertieal
sectional view on a larger scale of the upper
cylinder and plunger.

Like symbols of referénceindicate like parts
in each. )

In the said prior patent is shown an appa-
ratus for extracting ingots from their molds,
in which there is a mold-lifting mechanism,
25 and a stop which restrains the ingot from be-
ing lifted with the mold, the parts being so
arranged that the ingot-mold, with its con-
tained ingot standing on a ear in an upright
position, is brought beneath the mold-lifting
device, the mold is raised therefrom, and the
ingot left upon the car ready to be carried at
once tothereheating furnace. The apparatus
of the present application, though embodying
the same principle of operation,is improved
35 in construction for the purpose of simplify-
ing the construction of the parts, and render-
ing their operation simplerand more effective.

In theapparatus described herein,the mold-
lifting eylinder is carried by an overhead
trolley or earriage. A second cylinder iscar-
ried by the plunger of the upper cylinder,and
has itself a plunger adapted to engage the in-
got in the mold and to act as a stop therefor
when the mold is raised by the upper cylin-
45 der. The invention consists in this and in
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certain other items hereinafter described and
claimed.
In the drawings, 2 represents an overhead
track, which may be the jib of a rotating or
5o traveling crane.
3-1s a movable trolley or earriage mounted

thereon, and 4 is a motor by which the trol-
ley may be caused to move on the jib for
the purpose of shifting the ingot-extracting
apparatus laterally and transferring a re- 5y
moved mold from the ingot ear to another ad-
jacent car,as described and claimed in a prior
patent granted to Henry Aiken on November

4, 1890, and numbered 439,829.

5 is a mold-lifting eylinder earried in up- 6o
right position by the trolley and having a
plunger 6 which projects from the upper end
thereof. TFor reasons hereinafter explained,
we prefer to make the plunger 6 hollow so
that it may act as a counterbalancing c¢ylin- 65
der,and to set therein a plunger 7, which may
be hollow as shown in Fig. 1, or solid as shown .
in Hig. 4.

8 is a pipe by which motive fluid may be
supplied to the hollow plunger 6, above the jc
plunger 7, which is loose within the plunger
6 and bears upon the bottom of the cylinder
5, and 9 isapipe for supplyingthe ¢ylinder 5,
these pipes being jointed or otherwise con-
structed so that they mnay accommodate them- 75
selves to the movements of the parts.

The lower cylinder 10, which is a greater
cross-sectional area than the cylinder 5, is
suspended by rods 11. These rods extend
vertically downward from the head of the 8o
plunger 6, and the piston or plunger 12 of the
cylinder 10 projects from the lower end and
may be provided with a protecting shoe 13
adapted-to engage the top of the ingot in the
mold. . 85

14, 15, are pipes entering the end portions
of the eylinder 10 and adapted tosupply mo-
tive fluid to raise or depress the plunger.

16, 16, are pivoted hangers, adapted to en-
gage the ears of an ingot-mold 17. They are go
pivoted to the frame of the cylinder 10, or to
anyother convenient partof the lifting struet-
ure, and for the purpose of operating them
automatically to close in upon or to diverge
from the mold, we prefer to use a vertically g5
movable plate 18, having shoulders against
which inclined portions of the hangers bear,
and set around or connected with the plunger
12, so that when the plunger is lifted the
plate shall act upon said wedge-shaped por- roo
tions of the hangers and shall spread them,
and when lowered it shall act reversely and
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permit them to close by gravity. The cylin-
der constituted by the hollow plunger is made
of such cross-sectional area, that the water
pressure acting therein at the upperend shall
exert a lifting force nearly, but not quite,
sufficient to raise the plunger 6 and the cyl-
inder 10 suspended therefrom. The fluid
pressure admitted through the pipe S is pref-
erably maintained constantly in communica-
tion with the hollow plunger, the pipe being
for this purpose connected directly with the
accumulator and not connected with an ex-
haust during the operation of the apparatas,
so that the cylinder constituted by the hol-
low plunger acts as a counterbalance, and
the water supplied thereto, when the plunger
6 is lifted as described below, is not wasted,
but is displaced into the accumulator when
the plunger moves in the reverse direction.
A great economy is thus effected.

‘The operation of the apparatus, when thus
constructed, is as follows: In orderto prepare
for seizing and lifting an ingot-mold, water is
admitted into the lifting-cylinder 5, and this
acting on the plunger, adds to the lifting force
already exerted within said plunger a suffi-
cient increment of force to raise the plunger
within the eylinder, and to carry with it the
cylinder 10, which is suspended by the rods
11, The plunger is raised sufficiently to per-
mit a mold to be carried on acar 19 into posi-
tion below thecylinder 10. The wateris then
exhausted from the cylinder 5, so that the
plunger 6 and cylinder 10 shall descend .suf-
ficiently to bring the hangers 16 on opposite
sides of the mold, whereupon by exhausting
the water from the cylinder 10, the plunger
12 ispermitted to deseend sufficiently to lower
the plate 18 and to bring the arms 16 into en-
gagement with the ears 20 on the mold.
Where automatic adjustment of the hangers
is not desired, the plate 18 may be omitted,
and the preliminary descentof the plunger 12
may be dispensed with. The operator then
admits water to the mold-lifting ¢ylinder, so
as to exert on the plunger 6 a lifting force. If
the mold happens not to stick to the ingot,
but to be quite loose thereon, this lifting force
will raise the eylinder 10, and the mold, draw-
ing the latter up from the ingot which is left
standing on the car. If, however, the ingot
should stick in the mold, the operator may ex-
haust the water from the lower part of the
cylinder 10 so as to permit the lower end of
the plunger 12 to bear upon the top of the.in-
got and to act as a stop. It may be that the
mere gravity of this plunger will be sufficient
to restrain the ingot and to hold it down until
the mold is loosened therefrom by the lifting
eylinder, but if not, the operator admits water
into the upper end of the eylinder, so as to
project the plunger and to cause it to bear
upon the ingot firmly. Then as the mold-lift-
ing cylinder continues tolift the mold, its lift-
ing action is aided by the upward pressure of
the water within the eylinder 10. " The mold
is thus drawn up and loosened from the ingot,
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which is restrained by the stop-action of the
plunger 12. 'When the mold has been raised
sufficiently to loosen it from the ingot, the
water may be shut off from the cylinder 10,
and then the cylinder 10 and the mold will be
lifted clear of the ingot, which is left stand-
ing on the car. The trolley may then be
moved laterally to carry the mold over an-
other car, the water exhausted from the lift-
ing-cylinder so as tolower the mold upon the
car, the parts raised again, the trolley moved
back, and another mold and ingot brought
into position beneath the eylinder in order
that the operations above deseribed may be
repeated.

The apparatus is used with great economy
of water, for with many ingots the applica-
tion of pressure within the lower and larger
cylinder to hold down the ingot is not re-
quired, the use of the lifting-cylinder 5 suf-
ficing for the purpose of stripping the mold.

It will be understood that in employing the
terms. “cylinder” and “plunger” as used in
the claims, we mean by “plunger” the part
which is projected from the other portion of
the motor, and do not intend to imply neces-
sarily that it operates within the other part,
since the parts of tlre motor may be reversed;
the hollow eylinder part, commonly known
as the cylinder, being arranged to be pro-
jected, and the internal part, commonly
known as the plunger, being relatively fixed.

The advantages of ourinvention will be
appreciated by those skilled in-the art. By
suspending the down-holding cylinder below
the lifting-cylinder, or making it separate
therefrom and above the position of the moid,
we are enabled to make the down-holding
cylinder of large area and to obtain there-
from great power, and the apparatus is other-
wise improved and its efficiency increased.

The provision of the upper cylinder with
a counterbalancing device, as desceribed, is of
great advantage, since it resultsin saving of
water and increased economy in operation of
the apparatus. The location of the two eyl-
inders 5 and 10 in substantially the same
vertical line, and suspending the lower cyl-
inder from the plunger (moving part) of the
upper cylinder is of importance, beeause all
the strains exerted on theapparatus are thus
rendered direct, and itiis enabled to act much
more effectively and with less danger of
breaking or becoming disordered than if the
cylinders were in different vertical lines.

These features of construction, though de-
sirable and claimed by us specifically herein,
are not essential to our invention as defined
in the broader claims, within the scope of
which many modifications in form, construe-
tion and arrangement may be made. The
counterbalancing eylinder may be made sep-
arate from the lifting cylinder.

We claim— .

1. In ingot-extracting apparatus, the com-
bination of an upright mold-lifting eylinder
and plunger, and a second cylinder situate
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below the mold-lifting cylinder, and substan-
tially in the same vertical line therewith, said
second cylinder being adapted to be lifted by
the mold-lifting cylinder and having a plun-
ger adapted to engage the ingot in a mold
suspended beneath both cylinders; substan-

~ tially as described.
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2. In ingot-extracting apparatus, the com-
bination of atrolley carrying an upright mold-
lifting cylinder and plunger, and a second
lower cylinder suspended below the plunger
of the first and adapted to be lifted thereby,
said second cylinder having a plungeradapted
to engagetheingot in the mold; substantially
as described.

3. In ingot-extracting apparatus, the eom-
bination of an upright mold-lifting cylinder
and plunger, and a second lower cylinder of
larger area suspended below the plunger of
the firstand adapted to belifted thereby, said
second cylinder having a plunger adapted to
engage the ingot in the mold; substantially
as described. ,

4. In ingot-extracting apparatus, the com-
bination of an upright mold-lifting eylinder

and plunger, provided with mold-suspending |

devices, a second lower cylinder connected
therewith and having a plunger adapted to
engage an ingot in a mold, and a counterbal-
ancing cylinder connected to and movable

‘with the mold-suspending devices substan-
tially as described.

5. In ingot-extracting apparatus, an over-
head mold-lifting eylinder, a hollow counter-
balaneing plunger 6, having means for sus- 35
pending a mold therefrom, a second auxiliary
plunger within the hollow plunger, and water
inlets leading into the eylinder and into tha
hollow plunger respectively; substantially as
deseribed. 40

6. In ingot-extracting apparatus, an over-
head mold-lifting eylinder, a hollow counter-
balancing plunger 6, having means for sus-
pending a mold therefrom, a second auxiliary
plunger within the hollow plunger, and water 45
inlets leading into the eylinder and into the
hollow plunger respectively, in combination
with a second lower cylinder, carried by the
plunger 6; substantially as described.

In testimony whereof we have hereunto set 50
our hands.

HENRY AIKEN.
FREDERICK W. WOOD.

Witnesses as to I. Aiken.
W. B. CORWIN,
‘H. M. CORWIN.
Witnesses as to F. W. Wood:
THOS. KELL BRADFORD,
SAamL. D. BRADFORD.




