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UNITED STATES

_ PATENT

JAMES B. LAUGHLIN, OF PITTSBURG, PENNSYLVANIA.

APPARATUS FOR CASTING METAL.

AF X LWIQATION forming pa,ft of Letters Pa‘ten‘b No. 584,691, d&ted June 15, 189%.
Application filed Apul 24, 1897, Serial No. 633,726, (Nn model.)

To all whom it may concer:

‘Beit known that I, JAMES B. LAUGHLIN, of
Pittsburg, in the county of Allegheny and

State of Pennsylvania, have invented a cer-

tain new and useful Impmvement in Appa-
ratus for Casting Metal, of which improve-

“ment the followmﬂ‘ is a %peclﬁcatwn

My invention 1elates tothe casting of metal
trom blast or cupola furnaces or from a res-
ervolr supplied therefrom into a connected

series of traveling molds, within which the

metal 1s solidified during the traverse of the
series and carried to a Smtable point of dis-
charge, at Whmh it is delivered in the desired

%011(1 for m, the emptied molds thence return-
[ing to the pomt of supply and being succes-
_swely refilled with molten metal, whlch 1S
similarly solidified,conveyed,and dlsehm ged.

Such operation and apparatus by which Tt is
practiced have long been known in the art,
and the object of my invention is to enable

the advantages of casting metal in this man-
ner to be more fully attamed than under the

-~ applications of the system heretofore prac-
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ticed or proposed by further economizing la-

borintheoperation, increasing the dur a,blllty
of the molds, and pr omdmn‘ an apparatus
which shall be specially and desu ably adapted

~to use 1n the production of . pw-u on upon an

extensive scale.

T'o this end my invention, generally stated |

consists in a novel apparatx1s for smppljymo

‘molten metal to a connected series of travel-

ing molds, solidifying the metalin and by the
traverse of the series to a point of discharge,
passing the molds, while traversing towmrd

the point of supp]}, after the dischar ge of

the solidified metal, through a bath of 11qu1d

- refractory material, removing the surplus re-
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fractory material from the molds and return-
ing the molds so coated with 1efra,ct0ry ma-

terial to the point of supply; alsoin the com-

bination of a molten-metal-supply spout, a

~connected series of traveling molds, a mold-
coating tank ELdJELCGIlt to the pomt of dis-

charge of the series of molds, means for trav-

ersing the molds through Sald tank duri ing

the passage toward the supply - spout, &nd

means for removing surplus coating material

from the molds; also in the combination of a

molten-metal-supply spout, a connected series

of traveling molds, and means for promoting

| as the

the detachment and deliver v of the CELSL metal
from the molds.

The improvement elfumed Is hereinafter
fully set forth. | -

In the practice of my invention I provide
a series of metal-molds which are of form and
dimensions proper for the formation of the

castings desired and are coupled one to the

other, so as to form an endless chain, which

in the manufacture of pig-iron should be of

considerable length, as, say, one hundred feet
or thereabout. The molds are provided with
wheels or rollers upon their ends, which trav-
erse upon longitudinal ways or mﬂq and en-

gage with the feeth of palrs of carrying-wheels

dt lhe extremities of the endless chain of
molds. Lonmtud nal. movement is imparted
to the molds, 130 effect thelir continnous trav-

erse, at a deter mined and comparativelyslow
_speed, past a superposed spout or channel

for the supply of molten metal, located ad-
jacent to one end of the chain, by power ap-
plied to rotate either pairof carrying-wheels
or a special pair of toothed driving-wheels
which engage successively the rollers of the
molds. The supply-spout is located in suit-
able position to receive the molten metal,
elther directly from a blast or other furnace
or from a portable reservoir or car supplied
from said furnace, and the molten metal is

delivered successively to the molds by the
‘In the traverse

spout as they pass below if.
of the molds from the supply-spout to the

farthermost pairof carrying-wheels the metal -

supplied to the molds becomessolidified there-
in, the operation being promoted by the ap-
plication of jets of water after solidification
has commenced, and the metal is discharged
in solid form by the action of gravity at the
farther or outer end of the chain of molds,
from which the molds return to and past the

supply-spout to similarly receive and deliver

new charges of metal.

In order to counteract the tendency of the
solidified metal to adhere to the molds and
permit its free delivery therefrom to be ef-
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fected by the action of gravity as the molds

successively pass below the axis of the carry-
ing-wheels at the discharge end of the appa-
ratux mechanism is pwﬂded by which a

blow is struck upon the metal in each mold
same approaches its position of dis-
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charge, thereby detaching the pig or other
eastmﬂ* and allowing it £0 drop out of the
mold.

Theaction of the hot metal upon the molds,
1f unopposed, effects their rapid deterioration
and destruction, and to counteract this in-
jurious tendency, as well as to prevent the
adhesion of the molten metal to the molds,
the molds are coated with a suitable clay-
wash or other liquid refractory material by
immersing them successively in a bath of
such material during their traverse toward
the supply-spout and as soon as pracbicable
after the discharge of the castings. The re-
fractory material is kept at a high tempera-
ture by steam heating-pipes or other suitable
means and 1s also preferably mechanically
agitated, so as to prevent the subsidence of
c5011(:1 m%tter

The immersion of the molds in the bath may |

be effected by providing a sufficient amount
of slack on the lower side of the endless chain
of molds to allow the molds to drop below the
surface of the refractory material in the vat
or tank, but the molds are preferably carried
cdown to the requisite level by means of toothed
guide-wheels journaled above and below the
lower side of the endless chain of molds and
engaging the rollers of the molds. After the
molds pass out of the refractory coating ma-
terial in the vat or tank the surplus coating
material is removed, preferablv by a blast of
steam or air, and the coated moldsare, in their
further traverse, dried and presented to the
supply-spout in proper condition for receiv-
ing new charges of molten metal therefrom.

In the accompanying drawings, Figure 1 is
a diagrammatic side view of an apparatus for
casting metal, illustrating an application of
my invention; Kig. 2, a vertical longitudinal
section, on an en]m'ﬂ'ed scale, 13111*0110*11 a Por-
tion of the same at a,nd near 1ts (118(3}1&]‘“6 end;
Ifig. 3, a plan or top view of the coatmfr tank
...fmd acdjacent members, the molds being re-
moved; and Ifig. 4, a transverse section at the
line « « of Kig. 3.

In the practice of my invention I provide a
connected series of molds 1, each of shape and
dimensions proper to form a p1g or other de-
sired casting and having wheels or rollers 2
journaled on its ends, the molds being linked
or coupled one to anothel s0 as to for' m an
endless chain, which p%sses around pairs of
toothed guide- Wheels 3 and 4, journaled in
bearmws adjacent to the receiving and deliv-
ery ends of the chain, 1*espeetwely, and en-
oaging the end rollers 9 of the molds. The

rollers traverse and are supported intermedi-

ately of the gunide-wheels upon upper and
lower pairs of mlls or ways d and 6, supported
upon posts or standards 15, the lower rails 6

terminating at a sufficient distance from the
discharge ordelivery end of the chain of molds
to permit of the same being carried down into
a coating vat or tank 7, to be presently de-
scribed. A supply spout or channel 8 is 1o-

cated above the chain of molds adjacent to

-solidification of the metal being
by the application of jets of water from over-
“head sprinkler-pipes 10.
-molds is e

“belt conveyer
ported to a desired location of storage or ship-

the receiving end thereof and projects over
the molds in position to successively deliver

{ charges of molten metal to the several molds

as they pass beneath it in the longitudinal
traverse of the chain. The supply-spout 8
may elther be supplied with molten metal di-
rectly from a blast or other furnace or receive
the same from a portable reservoir or car 9
by which the metal is transported from the
furnace or furnaces, the latter being the pref-
erable mode of supply, as it enables the cast-
ing apparatus to be located in any desired
relation to the furnace as well as to serve for
casting metal from one or more of a plurality
of furnaees -

The connected series or chain of molds
should be of sufficient length—as, say, one

“hundred feet, or thereabout, between the axes
of the guide-wheels at its ends, in blast-fur-

nace practice—to allow the molten metal to
solidify by exposure to the atmosphere in the

~comparatively slow longitudinal traverse of

the molds from the supply-spout to the dis-
charge or delivery end of the apparatus, the
accelerated

The traverse of the
‘ected by the rotation at proper
and determined speed, by a steam-engine or
other suitable motor, of either of the toothed

guide-wheels 3 and 4, in this instance the.
‘shaft 11 of the guide-wheel 4 being the driv-
-1ng-shatt to which rotative power is applied.
T'he detailed features of construction -and
~connection of the molds are not claimed as of

my present invention, and being in and of
themselves well known in the art need not be
herein at length set forth.

1'he solidified metal drops from the molds

by the action of gravity as they successively

pass below the axis of the guide-wheels 4 at

the discharge end of the apparatus, and the

castings may be received upon an endless-
2, by which they are trans-

ment, or they may drop into cars running
upon a track extending transversely to the
apparatus adjacent to its discharge end. In
order to promote and insure the unobstructed
delivery of the cast metal from the molds by
counteracting its tendency to adhere thereto,
mechanism is provided for rapping or strik-
1ng the metal in each mold shortly before the
mold arrives at the point of discharge. In
the instance shown the operation is effected
by a hammer 13, fixed upon and weighting
the lower end of an arm 14, which is pwoied
at 1ts upper end to the Supportmn -posts at the
discharge end of the apparatus. The arm 14
18 coupled by a link 16 to the upper end of a
vibratable arm 17, the lower end of which is
pivoted toa bracket on one of the supporting-
posts 15. A wheel 18, having teeth of ratchet
form, issecured upon the shaft 11 of the guide-
wheels 4 at the discharge end of the machme
the teeth of said wheel suecesswely engaging
a cam projection 20 on the arm 17 and thereby
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- ally and in proper relation to the progressive
movement of the molds around the guide-
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‘Vibi‘atil]ﬂ“ sald arm and the connected ham- |
Assaid arms

mer-arm 14: 1n avertical plane.
are swung to the right by the action of a tooth

of the Wheel 18 Lhe hammer 135 is broughtinto

position to deliver a blow upon the casmnﬁ

of the next approaching mold, which blow is

struck by the gravity of the hammer upon
the release of the cam projection 20 from con-
tact with the tooth. It will be seen that the
action of the hammer is effected automatic-

wheels 4, so as to insure the delivery of each

is presented to it.

1 do not desire to limit myself Lo the spe-

OIﬁG detaching mechanism herein set forth; as

it will be 01)1« lous that modifications thereof
will readily suggest themselves to a mechanic
skilled in the ar‘t without departure from my-

invention, the leading and essential feature
of which in this pm*twnlm consists of a strik-
ing mechanism which is automatically oper-
ated coincidently with and proportionately

to the rotation of the guide or e carrying wheels.

at the discharge end ot the endless eh%m of
molds. | |

- In apparatus of the type to whic h my in-
vention relates the molds have heretofore

iquid refractory material, to prévent the
molten metal from adhennﬂ to them and to
increase their durability, elther by means of

I ]

brushes, by removing them fr om the carrier,

lowering them into a vat of clay-water, and
1*ep1fwmn* them 1n operative position, or by

- spraying or injecting the liquid material by
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-and e

material.

means of a pump. IEach of these expedients

is subject to greater or less objection, and un-

der my 1lwent1011 I effect a farther econo-
mization of time and labor and a thorough
‘ective application of the coating m&te-
rial to the interior surfaces of the molds by
immersing them, while in transit toward the
supply~spout and as early as practicable after
the delivery of the castings, in a vat or tank

of liquid refractory nnterml which 1s main-
tained at a comparatively high temperature

and removing the surplus 00&1:1110" material

by an air or steam blast as or shor {3 y after the.

molds emerge from the liquid. To this end
the chain of molds is made of such length
as will provide an amount of slack su |01(311t
to enable its lower side to dip.into and trav-
erse longitudinally below the level of the
liquid in a coating vat or tank 7, which is lo-
cated below and in 1111e with the endless chain

of molds, as closely as may be to the discharge

end of the apparatus, and is supplied. with
clay-water or other suitable liquid refractory
To e
the molds and prevent their contact with the
ends of the vat, the molds are caused to pass
under a pair of toothed guide-wheels 21, jour-
naled in bearings above the GOELllllﬂ-t&nk and
engaging the 1‘01161‘8 2 of the molds, and ‘Lo
pass :;Lbove pairs of toothed guide-wheels 22

been coated with clay-wash or other suitable

Tect the proper immersion of

23, journaled in bearings at the ends of the
coating-tank. The lower rails 6 , aupon which
the 1*011@1’*5 on the lower side of the endless
chain of molds traverse in the direction of
the pouring-spout, terminate,as before stated,

‘at a sufficient distance from the discharge

end of the apparatus to admit of the intro-

70

duction of the eoatmﬂ-mnk, and the rollers 75

of the molds pass to and traverse on said rails
after leaving the guide-wheels 23. |
The 11(1111(1 in the coating-tankis maintained

at as high a tempemture as 18 conveniently

_ 'pmetlcable by any suitable means for apply- 8o
blow falrly upon the metal in the mold which |

ing a heating mediuim, as, for example, coils or
return- bendg of steam he&tmﬂ—plpe 24, dis-
posed adjacent to the bottom of the tank, and
in order to prevent the subsidence or settling

ably kept in a state of agitation, for which

purpose shafts 25, carrying helical blades or

threads 26, may be journaled in bearingsnear
the bottom of the tank, said shafts carrying

~of the solid matter in the solution it is pr efer- 8 5

spur-gears 27; engaging a similar gear 28 on 9o .

a Shaft 29,
o0, which engages a similar gear 31 on a hori-
zontal shafb rotfmted by a belt 32 from tlle
shatt of the guide-wheels 25.

! &
I‘he shaft 29 carries a bevel-—wea,r

The surplus coating material is removed 05

from the molds as they successively emerge

steam or air supplied through a pipe 34, which
extends across the tank, near the end thereof
from which the molds passout,and is provided
with an opening or series of jets throughout
its length, so as to direct the blast upon the
entire len G‘Lh of the molds.

into the tank and the coated molds pass on-
ward to the supply-spout, being dried in tran-
sit by exposure to the atmosphere and to the
heat of the charged molds on the upper side
of the endless chain and in proper condition
to receive fresh charges of molten metal.

I claim as my mventlon and desu'e to secure
by Letters Patent—

1. In an apparatus for a%tinn metal, the

‘combination, substantially as set forth, u:)f a

molten-metal-supply spout, a connected series
of traveling molds, a mold-coating tank ad-

jacent to the polint of discharge of the series
of molds, meansforpassing the molds through

said t:;mk during their traverse toward the

supply-spout, and means for removing sur-

plus coating material from the molds.

2. In an appamtuq for casting metal, the
eombmatmn substantially as Set forth, of a
molten- metal-supply spout, a series of molds
connected to form an endless chain, toothed

T'he surplus lig-
uid whl(,h 1s removed by the blast falls back

from the liquid in the tank 7 by a blast _of

100
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gulde-wheels engaging the chain of molds

adjacent to the supply-spout and to a desired
point of discharge at the opposite extremity

of the chain, mechanism for traversing the
members of the chain of molds from the sup-
ply-spout to the point of discharge and thence

back to the supply-spout, a eoatmﬂ*-tank 1o-

cated below the chain of molds and adjacent to

‘the discharge extremity thereof, and toothed

I30
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supply-spout, and a pipe fordelivering

A | | | 584,691

guide-wheels engaging the chain of  molds
within and at opposite ends of the coating-

tank
In an .ﬂ,ppmams for ¢
eombmatlon, substantially as set forth, of a

~molten-metal-supply spout, a series of molds
connected to form an endless chain, toothed

gulde-wheels engaging the chain of molds ad-
jacent to the supply-spout and to a desired

point of discharge at the opposite extremity

of the chain, mechanism for traversing the
members of the chain of molds from the sup-

ply-spout to the point of discharge and thence

back to the supply-spout, & eoatmn-tank lo-

cated adjacent to the discharge eltremlty of
the chain of molds and -1‘*eeeivi-ng successively

the molds thereof during their traverse to the

of fluid under pressure to the molds after
their immersion in liquid refractory material
contained 1n the coating-tank. -

4. In an apparatus for casting metal, the
combination, substantially as Set forth, of a

molten-metal—'supply-S‘pout, a series of molds

25

30
- ply-spout to the point of discharge and thence
back to the supply-spout, a coating-tank lo-
cated adjacent to the discharge extremity of
the chain of molds and receiving successively
the molds thereof during their Ll averse to the.

iNe

connected to form an endless chain, toothed

ouide-wheels engaging the chain of molds

adjacent to the supply-spout and to a desired

point of discharge at the opposite extremity

of the chain, mechanism for traversing the

members of the chain of molds from the sup-

supply-spout, and means for applying o a heat-
ing medium to liquid refr actory material con-
mned in the coating-tank.

5. In an ::*bppsbmtus for casting metal, the
combination, substantially as set forth, of a

casting metal, the

supply - spout,

a blast

link coupling said arm to the hammer-

molten-metal-supply spout, a series of molds
connected to form an endless chain, toothed
guide- wheels engaging the chain of molds

adjacent to the supply-spout and to a desired -

point of discharge at the opposite extremity
of the chain, mechanism for traversing the

members of the chain of molds from the sup-
ply-spoutto the point of discharge and thence
back to the supply-spout, a coating-tank lo-

cated adjacent to the discharge extremity of

the chain of molds and receiving sucecessively

the molds thereof during their traverse to the
~and mechanism, actuated
through connection with the chain of molds,
for awltaim ¢ liquid refractory 111:511361’*1{11 con-
tained in the coalting-tank.

6. In an appamtus for casting metal, the
combination, substantially as set forth, of a

| molten-metal-supply spout, a series of molds

connected to form an endless chain, toothed
gulde-wheels engaging the chain of molds
adjacent to the supply-spout and to a desired
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point of discharge at the opposite extremity

of the chain, mechanism for iraversing the
members of the chain of molds from the sup-
ply-spout to the point of discharge and thence
back to the supply-spout, a 11&11’111‘16]1‘ ixed on
an arm which 1s journaled to vibrate in a ver-

tical plane adjacent to the molds in their pas- -
sage around the guide-wheel at the discharge
-e*z‘nremlty of the chain of molds, a ratchet-
wheel fixed on the shaft of said ﬂ"mde-wheel,'
a pivoted arm having a cam projection en-

gaging the teeth of the ratchet-wheel, and a
-aTm.

JAMES B. LAUGHLIN,
Witnesses:

WiLriam C. MORELAND, Jr.,
B. I¥. JONEs, Jr.
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