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Jo all whom 6 may concern:
Beit known that we, WILLIAM I'. DURFEE,
of Bridgeport, in the county of Fairfield and
State of Counecticut, and THOMAS KGLESTON,
5 of the city,county,and State of New York, both
citizens of the United States, have invented
certain new and useful Improvements in Ap-
paratus for Casting Ingots of Metal; and we do
hereby declare the following to be a full, clear,
1o and exact description of the invention, such as
will enable others skilled in the art to which

it appertains to make and use the same.
Our invention has for its object to produce
mechanical means for rapidly casting and cool-
15 ing ingots of copper or other metal which shall
be easy to manage, not liable to get out of re-
Dair, and which shall materially diminish the
manuaal labor required in handling the metal.
‘With these ends in view we have devised the
20 novel mechanism, which we will now proceed
to desecribe, and then point out in the claims.
In the accompanying drawings, forming
part of this specification, Figure 1 is a verti-
cal section of the hydraulic erane, the cooling-
25 tank, the receiving-box, and the hydraulie 1ift

therefor, and also showing the ingot-molds |

with their carriers, and the mechanism for
manipulating the same in side elevation, the
polygonal wheel and beam shown at the right

~ 30 in Fig. 2 being removed, also the housing for

the worm and gear. Fig. 21is an end eleva-
‘tion of the left-hand earrier-wheels in Fig. 1,
showing one of the mold-carriers.at the top,
the beams and operating - wheel being in sec-
35 tion,the end of a dounble link appearing in ele-
vation, and the worm being indicated in dotted
lines, but the rollers and the supports there-
for not being shown. ¥ig. 3 isa vertical cross-
section on the line # # in-Tig. 1, showing the
4o receiving-box and mold-carriers in elevation,
and also showing in eross-section a portion of
a reverberatory furnace and of the casting ap-
paratus which forms the subject of our Patent
No. 287,646, dated Oectober 30, 1883. Trig. 4
45 is a detail cross-section of the cramne-arm on
theliney i in Fig. 1, showing the rollers which
support the endless double chain that carries
the ingot-molds in elevation. Fig. 5 is a de-
tail perspective illustrating the construction
50-of the endless chain, the mold- carriers and
weightsbeing removed. Tig. 6isa detail per-

spective of one of the mold - carriers, with a
mold in place. Tig. 7 is a vertical cross-sec-
tion of the casting which carries the rollers
that invert the mold-carriers, a portion of 55
which areshown in elevation, alsoa mold-car-
rier and weight in their inverted position, the
shape of the roller stud or pin being shownin
dotted lines; and Fig. 8 is a vertical section

of a tank and receiving-box, in which the re- 6o
ceiving-box is raised by means of ahydraulic
lift at each end of the tank.

Similar letters indicate like parts in all the
figures.

A represents the mast of a hydraulic crane, 65
and B the cylinder therefor, which is shown
as sunk in the ground.

C is the erane-arm, which we preferably
make of two channel or other beams, €', bolt-
ed together at their extremities through dis- 70
tance-pieces, (not shown,) or secured together
in any snitable manner, and bolted rigidly to
the mast. v

D is a supporting-rod extending from the
arm to the top of the mast, and E represents 75 .
a furnace.

The furnace forms no part of our present
invention, which may or may not be used in
connection with the apparatus which forms the
subject of our former patent, referred to above. 8o
So far as our present invention is concerned,
the melting of the cruade metal and the deliv-
ery of the molten metal to the ingot-molds may

be accomplished in any preferred manner,

I I' represent the molds, which are ar- 8;
ranged in groups, preferably of three, each
group being carried by a cast-iron plate or
carrier, . = The molds are provided with
dovetails I, which engage in corresponding
grooves, G/, in the carriers, thus providing go
a firm but detachable connection for the
molds.

H H are strong cylindrical pins which pass
through each of the carriers just below the
center of the middle ingot. The ends of these
pins pass through holes in the centers of the
links of a double endless chain, I, said chain
being composed of alternate single and double
bars I' I* of flat wrought-iron. The single
bars are provided with re-enforcement I°® at .ico

‘their centers, in order to give equal strength

at the bearing-points with the double links.




The carriers are adapted to turn freely on
pins H.,

K K are heavy balance-weights cast upon or
secured to the under side of the carriers, the
functions of which will be more fully herein-
after explained. The links of the double
chain are coupled together, and the parallel-

. ism of the two chains preserved by pins H',
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which pass through sleeves H? then through
enlargements at the ends of the links, thus
constituting the double chain. The ends of
pins H and H’ project slightly beyond the
outer sides of the links, and are held by key-
pins H? as shown in Ifig. 5. This figure
clearly illustrates the construction and ar-

‘rangement of the links of the chain and pins

H and H', pins H being shown without the
carriers and weights. The position of the car-
riers and weights relatively to the ¢hain and
beams of the crane-arm is shown in. Figs. 2
and 4. '

L L (see Figs. 1 and 4) represent two series
of rollers journaled upon pins I/, projecting
from castings 17 which are secured to the
beams of the crane-arm. The chain restsup-
onthese rollersand alsoupon polygonal wheels
M and M’, the shafts M* of which turn in bear-
ings N*in brackets N N’, which are rigidly
bolted tothe beams which constitute the crane-
arm. Weordinarily use buttwo pairs of polyg-
onal wheels, one of which, M M, I place at
the inner end, and the other, M’ M', at the
outer end, of the crane-arm, the chain between
the two pairs of wheels resting on and being
supported by the rollers L, as already de-
scribed. The chain, each corresponding pair
of links of which supports a mold-carrier, is
of sufficient length to form a loop reaching
from tlie polygonal wheels some distance down
into the cooling-tank Q, as clearly shown in
Fig. 1. The lower portion of this loop is in-

closed and steadied by an inverting device,-

P, (see I'igs. 3 and 7,) which may be adjusted
vertically and held in any desired position by
the adjustable brace and suspension rods P/,
whose lower ends are secured to theinverting
device P, and whose upper ends are fastened
to the sockets P?, through which the shafts of
wheels M M’ pass, and to a distance-piece cast-
ing, P?, midway between the two pairs of
polygonal wheels.

P* P* represent a series of rollers, which re-
volve on pins P? projecting from the inner
sides of inverting device P. (See Figs. 3
and 7.) These rollers engage and act upon
the under side of the carriers G as they are
carried around to the left by the double chain,
as indicated in Fig. 1, and which will be more

. fully explained hereinafter.
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Q is a water-tight cooling tank or cistern,
preferably made of wrought-iron, the lower
portion being made slightly flaring, and the
entire tank embedded in concrete, as shown ab
Q. This tank is kept filled with water to the
level indicated at Q in the drawings. The
water is renewed from time to time as it be-
comes heated, or a steady flow of water may
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i be maintained through the tank in order to

keep the water therein at a uniform low tem-
perature. Within the tank and near the bot-
tom thereof, and consequently below the wa-
ter-line, is placed a receiving-box, R, which
is also made of wrought-iron, and has one of
its sides, R’, hinged at the bottom in such a
manner that it can be let down to a hori-
zontal position in order to permit easy ac-
cess to the contents of the box when in its ele-
vated position. This box rests upon and
is rigidly secured to the top of a hydraulic
lifting-ram, S. This ram works in a cylinder,
&, for which an excavation is made below the
bottom of thetank. We haveshown aram of
the telescopic variety, but the particular style
of ram used is not of the essence of our inven-
tion. The telescopic variety will be found
best adapted for this use when from the na-

‘ture of the ground deep excavations are im-

practicable or inconvenient. When this ap-
paratus is used in eonnection with a furnace
having two or more discharge-nozzles, as in-
dicated at I in Fig. 1, it will be apparent that
the distance between the centers of the molds
in each group should be the same as the dis-
tance between the nozzles.

-In describing the operation, suppose thata
group of molds—that is to say, one of the car-
rier-plates and the molds carried thereby—is
in proper position relatively to the nozzles,or,
if no nozzles are used, in proper position for
filling the molds with molten metal in any.
suitable manner, the first molds to be filled
are preferably those farthest out upon the
crane-arm,being the group which at that time
is supported by wheels M’ M/, as shown at the
right in Fig. 1. Having filled the first group
of molds with molten metal,an attendant causes
motion to be imparted to the double chain
and the parts carried thereby. The motion,
which is toward the left in Fig. 1, or toward
the inner end of the crane-arm, is continned
until another group of molds is in position for
filling with molten metal. Wehaveshownasa
means of imparting this motion to the double
chain a rotary water-pressure engine, T, which
is placed at the inner end of the crane-arm.
‘Water-pressure is communicated to this en-
gine by means of a flexible hose (not shown)
of sufficient length to permit of the necessary
vertical and rotary motion of the crane to the
arm of which the engine is securely bolted.

T' is the shaft of the engine,to which rotary
movement is imparted when the engine is run-
ning.  This shaft carries a worm, T which
meshes with a gear, M?, rigidly secured to the
shaft of the polygonal wheels M M at the in-
ner end of the crane-arm.

M* (see Fig. 2)is an oil-well which incloses
the lower portion of gear M°,

M? is a cock for draining off surplus oil; M%)
a housing for gear M?; N°, a housing for the
worm, and N*are oil-cups, all of ordinary con-
struction. It will be observed that the two
pairs of polygonal wheels are identical in con-
struetion, but that the pair M’ has no motion,
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.clearly shown in Fig. 2.
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except as itmoves withthe chain, Theplanes |
which constitute the periphery of these wheels
are of sufficient length to support the mold-
carriers, and the wheels are placed at such
distance apart that the periphery of each car-
ries one side of the endless double chain, the
weights K haunging between the wheels, as

In placidg this apparatus in position for
use the parts are so adjusted that the crane-
armis horizontal, and the uppermost planein
each of the polygonal wheels is parallel there-
with when a group of molds is being filled.
As each group of molds is filled the wheels M
M are turned toward the left by means of en-
giné T until the next plane is brought into a
horizontal position. Thismovement of wheels
M M carries the double chain and wheels M’
M along also, thus bringing another group of
molds up into position ready for filling. The
movement of wheels M M is repeated as often
as a group of molds is filled, thus giving the
fluid metal ample time to solidify on the out-
side before the molds and their contents are
immersed in the water in - the cooling-tank,
where the solidification of the ingots i com-
pleted. As the links of the chain pass over
thetop of wheels M M the mold-carriers, with-
out regard to whether the molds are filled or
not, turn.on pins H just sufficiently to keep
them.in a horizontal position. This turning
of the carriers upon the pins is caused by the
weights K K upon the under side of the mold-
carriers. 'Theé horizontal position of the ear-
riers and ingof-molds is preserved as they
pass down into the cooling-tank and some dis-
tance below the water-line until the underside
of each carrier in regular rotation comes in
contact with rollers P* upon the inverting de-
vice P, which act as the chain is moved for-
ward to turn the ecarriers and the ingot-molds
thereon bottom upward, as clearly shown in
Fig. 1. The position of rollers ! relatively
to the double chain,mold-carriers, and weights
is clearly shown in Fig. 7.. The rollers are
journaled upon enlargements P7 of studs or
pins P°.  These enlargements vest in corre-
sponding sockets in the inverting device, the
shoulders of the enlargements being drawn
against corresponding shoulders in. the in-
verting device when nuls P*are tightened up.
The rollers are held -upon the studs or pins
I by means of heads P°upon theirinner ends,
which rest in countersinks in the inner faces
of the rollers, (see -dotted lines in.TFig. 7;) so
that the inner ends of the studs are fiush with
the surface of the rollers. The enlargements
Pfare slightly longerthan the combined depth
of the socket and width of the rollers, so that.
when the nut istightened up and the enldarge-
ment drawn against the shoulder in the in-
verting device it will be impossible to eramp
the rollers. By'the time the ecarriers have:
reached ‘the position shown in Figs. 1 and 7
the ingots will have become sufficiently solidi-
fied, so that they will drop out of the molds
or be discharged: into the receiving-box R.

In order to prevent the carriers from mak- -

ing a complete revolution when acted upon
by rollers P*, we provide them with projecting
horns &, (see Figs. 1and 6,) which, when the
carriers areinverted, come in contact with the
coupling-pins H’ of the endless double chain.
(See Figs. 1 and 5.) The carriers are held in
this position—s. e., with the horns G? in ‘con-
tact with the coupling - pins—by.rollers P*,
beneath which the carriers pass, until they
have passed from under the inverting device
P, and have commeneced their upward move-
ment, at which moment weights K K again
act to preventthem from turning, the arrange-
ment being such that the center of gravity of
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the combined weight and carrier will be to

the left of pin H. This position of the car-
riers relatively to the double chain is preserved
until they again pass over wheels M M and
begin their descent into the receiving-tank.

‘After all the metal in the furnace has been

cast into ingots and deposited in that form in
the receiving-box R, an attendant swings the
arm of the crane away from the furnace until
it is clear of the nozzles or other filling appa-
ratus. Water under pressure is then admit-
ted to the cylinder B of the hydraulic crane,
causing the same te rise until the lowest por-
tion of the molds I' depending from the loop
of the endless double chain is lifted above the
level of the floor U. The water is then shut
off from cylinder B, and the crane is swung
around toward the front until it is in a po-
sition at right angles to that shown in Tig. 1,
after which water under pressure is admitted
to cylinder 8’ of the hydraulic lifting-ram S
to 1ift the receiving-box R and the ingots con-
tained therein to or slightly above the level
of the floor, the water in the box escaping
through holes in the bottom provided for that
purpose. Thehinged side R of the receiving-

‘box is then unfastened and turned down, and

the ingots may be removed, after which the
hinged side is again fastened up in any suit-
able manner, the box lowered to the bottom
of the tank, and the crane-arm lowered and
returned to the position shown in Fig. 1.
The apparatus is then ready for the casting of
another charge of metal. During the casting
of a charge, as thelevel of the molten metal

‘in the.furnace is lowered, it may become nec-

essary to slightly lower the arm of the crane,

in order to bring the ingot-molds into proper -

position for filling. This may readily ke ac-
complished by allowing the necessary amidunt

of water to escape from the cylinder B of the

hydraulic crane. - . _

As the details of the operation of the hy-
draulic crane and the bhydraulic lifting-ram
form no part of our present invention, wehave.
merely referred to them in a general way as
of ordinary construetion. ‘ :
- In the modification'in I7i gb w¢ have shown

a larger cooling-tank and receiving-box, and:
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have shown the box as arranged tobe lifted by

a ram, 3, at each end of the tank. instead of

‘one under the box at the ceniter thereof. The - -
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box rests upon curved cross-pieces R’ the
ends of which are secured to heavy beams R,
(one-only of which is shown,) extending
lengthwise of the tank and attached to baxs
TS, (see dotted lines,) which depend from the
cross-heads R® of the rams.

R’ represents heavy castings or brackets
which support the eylinders 8’ of the rams.
The operation is precisely the same as in the
other form, except that water must be let into
or taken from both cylinders simultaneously.

Having thus described our invention, we
claim—

1. Inanapparatus for casting ingots of metal,
a series of mold-carriers, in combination with
an endless double chainto which bhey are piv-
otally secured.

2. The mold-carriers and an endless double
chain to which they are secured, in combina-
tion with a crane-arm which carries the chain.

3. The crane-arm, the chain, and the mold-
carriers, in combination with mechanism for
moving the chain along the crane-arm.

4, In a casting apparatus, molds having
dovetails upon the bottom thereof, in combi-
nation with a series of mold-carriers having
grooves corresponding with the dovetails, and

.mechanism for imparting motion to the car-

riers.

5. The molds and mold-ecarriers and an
endless double chain which carries them, in
combination with a erane arm carrying a pair
of polygonal wheels whose axes are in a hori-
zontal plane, by which motion is imparted to
the chain.

6. The crane-arm having rollers L and |

wheels M and M/, in combination with the

~mold-carriers upon an endless chain, and

mechanism for imparting rotation to wheels
M M.
7. In a casting apparatus, the crane-arm

consmtmo of beams €' ', to which brackets -

N N’ are bolted, and the double chain and
mold-carriers, in combination witha shaft, M7,
polygonal wheels M, and gear M, carmed by
said shaft,and worm '1“" which meshes with the
wea,r.

The COlllbln‘ltIOIl of the crane-arm, .the
wheels M M/, the double chain, the mold.car-
riers, and means, as a water-pressure or other
engine upon the arm, and. connecting. mech-
anism, whereby the chain is ope1ated ,

9. ’l‘he crane-arm and the endless chain, and
means for supporting and moving the chain,
in combination with a cooling-tankinto’ wlneh
the loop of the chain depen(ls ‘

10.. The crane-arm and the endless chain
carrying the mold-carriers, and means for
moving the chain, in combination with anin-

vertm(r device held in'thetank by suspenslon- \

rods, under which the chain passes.

-11. The ecrane-arm having' rollers L and
wheels MM, and the chain andmold carriers,
in combination with inverting device P, held‘
inthe tank by suspension-rods P’ and prov1ded
with rollers P* overwhich the chain passes.

12. Ina casbin g apparatus, a'series of mold-

4 308,405

carriers pivoted to their support, and having
weights IC on their under sides at the center
thereof, and horns G* at one end, as described,
and for the purpose set forth.

. The mold-carriers having horns G*and
weights X on their under sides, in combina-
tion with pins H, which pass through the car-
riers, and pivot them to oppositelinks of the
double chain, and pins H', which couple the
links of chain and are engaged by the horns
on the carriers.

14. The polygonal wheels -M, upon ‘which

the double chain rests, in combmamon with a-

series of molcl-earriers pivoted to the chain,
and balanice-weights upon the under side of
the carriers, which hang between the wheels
and act to hold the mold-earriersin a horizon-
tal position as they descend into the cooling-
tank. )

15. In'a casting apparatus, a double endless
chain, in combination with a series of mold-
carriers pivoted thereto, and balance-weights
upon the carriers, which hold.then: in a hori-
zontal position when they are not otherwise
acted upon.

16. The endless double chain and the mold-
carriers pivoted thereto, in combination with
mechanism for moving the chain, and mech-
anism for inverting the ingot- molds at-a cer-
tain regular time. .

17. The crane-arm, the double cham and
the- inold-carriers, 1n combination Wlth in-
verting device P, ];aving rollers %, which act
to invert the mold-carriers as they come in
contact therewith, and upon which the bot-

-toms of the carriers bear as they pass under

the mvertlnd device.

. The endless double chain, the mold.car-
rlels pivoted thereto, and. lnvmo' weights
upon their under sule and horns at one end,
in combination with rollersupon inverting de-
viee P,which invert the carriers, and pins H',
which are engaged by the horns to plevenb
the revolution of the carriers.

"19. The combination, with the mwot molds
and carriers therefor, pivoted in an endless
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double chain, of a coolin0 -tank in which the -

loop of the cham depeuds mechanism for in-
verting the carriers and molds, and a box for
receiving the ingots.

20, The combmatlou, with the ‘nozzles of a

furnace, of molds carried by an endless chain,
“which depends in a cooling:-tank, mechanism

for imparting. motion to the-chain, mechan-
ism for inverting the molds, and a receiving-
box into which the ingots are discharged. -
21.- The combination, with-the endless dou-
ble chain and the mold-carriers pivoted there-
to, of a hydraulic crane, upon the arm of
which the double chain is earried, whereby
the chain and mold-carriers may be raised or

115

120

lowered or swung into or -out of posmon abg

any time.

carries an endless double chain to which a se-
ries of mold:-carriers is pivoted, in combina-

~tion with a cooling-tank, and a receiving-box .

130
227 A hydraulie crane. the arm. of whlch R
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within the tank, into which the ingots are dls
charged.

23. A hydraulic crane the arm of which
carries an endless double chain, a series of
ingot-mold carriers pivoted to said chain, and
mechamsm upon the arm for 1mpa1tlng mo-

- tion to the chain, in combination with a cool-
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ing-tank and mechanism therein for discharg-
ing the ingots into a receiving-box within the
tank.

2t. The crane, the endless double chain,
and ingot-molds carried thereby, and mech-
anism for inverting the mold-carriers, in com-
bination with a receiving-box attached to a
hydraulie lifting-ram, whereby the receiving-
box may be lifted to the level of the floor
when its contents are to be removed.

25. The endless double chain and mold-
carriers pivoted thereto, and mechanism for
inverting- the mold-carriers, in combination
with a receiving-box having ahinged side, and
a hydraulic lifting-ram for raising the sanie.

26. The hydraulic crane whose arm carries
the polygonal wheels M M, gear-wheel M?
upon one of the shafts, and the rollers I, in
combination with the water-pressure engine
T, whose shaft is provided with a worm en-
gaging said gear-wheel, substantially as de-
seribed. _

27. Ina casting apparatus, the endless dou-

. ble chain I, formed of alternate links of single

and double bars of metal coupled together by

o

ping I, which pass through sleeves H? in
combination with the mold-carriers, the crane-
arm, and wheels M M’, whose axes are in a
horizontal plane on said arm.

28. In a casting apparatus, the mold-car-
riers which turn upon pins H, and are pro-
vided with weights K, grooves for the ingot-
molds, and horns G? in combination with the
endless double chain by which the pins are
carried.

29. In a casting apparatus, the inverting
device P, which bestrides the loop of the dou-
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ble chain, and is suspended from the shaft of 45

wheels M M/, and from a distance-piece, P,
midway between the wheels, by adjustablesus-
pension-rods P, and is provided with rollers
P, which invert the car riers and ingot-molds
Cfmled thereby.

30. The cooling-tank, in combination with
the receiving-box having a hinged side, and
a hydraulie lifting-ram, as described, and for
the purpose set forth.

Intestimony whereof we affix our mgmtul eS 55

in presence of two witnesses.
WILLIAM F. DURFER.
THOMAS EGLESTON.
‘Witnesses:
A. M. WOOSTER,
‘Wh. A. JONES.
‘Witnesses as to Thos. Egleston:
JAMES QUINLAN,
Jos. M. SIMONSON.




