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Unrrep STATES

VVILLIAM F DURI‘EE OF BRIDGEPORT CON NECTICUT AND THOMAS

EGLESTON

OF NEW YORK N. Y.

'. APPARATUS' F_O R CASTI N“G___ OO'PP'ER-'

| __ HPECIFICATION formmn- part of Letters Patent No 287, 646 dated Octobe1 30 1883
| | Appheatmn ﬁled January 1‘3 1883, S

(No medel )

" _—

To all whom it - ma J concern:
Be it known that we, WILLIAM F. DURI‘EE

~ of Bridgeport, in the eounty of Fairfield and

State of Oonneetlcut and THOMAS EGLESTON,
of the city, county, and State of New York:

-citizens of the United States, have jointly - in-

-~ vented new and useful Apparatus ‘and Ma-

10"

1

_tached to theside of the reverberatory furnace

20

20

- poses of our invention more clear, we will de-

15

- refined copper.
- melted and undergoes the process of refining

40

- wash of fire-clay.

15

chinery for Casting Copper and other Metals,

‘the construction and arrangement of parts, as

- Figure 1 is a front elevation of that part of

or melted.

part, I‘ of the reverberatory furnace, having
a sand bottom b, iron botbom plates P,

- binders &/, farnace- plates 7', and that part of
- our impr ov ed casting apparatus which is at- |
tached to the furnace extending to the right of |

section of Fig. 3 on line BEJ. |

“means of Wrought iron ladles more orless hem- |

“the corrosive action of the fluid metal by a thin
- The fluid metal is carried |

., the metal is carefully
therein.
- arrangement, located above the water-in a |

of which the followmg 18 ‘a specification.
Our invention relates to-a reverberatory fur-
nace for use in casting copper; and it consists in

hereinafter more fully described. . = |
our improved casting apparatus which is at-

in which the copper or other metal is. refined
Fig. 2is a vertical cross-section
of Fig. 1, (taken on line A B,) and - shows a |

the outside of the same. Fig. 3isan enlarged
view of that portion of our improved castmg-
apparatus which regulates the flow of the
metal from the receiving-chamber X, Fig. 2

to the ingot-molds m m m. Fig. 4 is cross—

Similar letters refer 130 like par ts in the Sev-
eral figures. |

In order to render the constructmn and pur-

seribe it as applied to the eastmg of ingots of
The crude or pig copper-is

in the chamber F, Fig. 2, of a reverberatory ’
furnace, and ordmarlly the. casting operation |
consists in baillitig out the reﬁned metal by

ispherical in shape, which are protected from |

in the ladles aforesaid to the inget-molds and

and quietly poured |
The ingot-molds are, in the ordinary

~ tank, “Wwhich Watel is censtantly supplied at |

in the body of the furnace.

One end of ‘the tank as it flows away ab the
other, thus keeping its temperature and level

P ATENT .  OF F ICE. |

50

_];)ract:lca'lljr uniform. The ingot-molds afore-

said are hung - in a hinged frame in such a -
‘manuner that when the ingot is Suﬂielently o
solid to admit of it they can be mverted, in

which position the ingot-mold  is nearly COV-
ered -with water, thus suddenly .cooling the

gulshed from the ordinary method just de-

| seribed, i8 as follows: The copperismelted and
refined in a furnace of practically the same in-

ternal construction as that used for the ordi-
‘nary method; but instead of bailing the metal

out of the fur nace with hand- 1adles which is
a tedious and laborious process, exposm g the

fluid metal for a considerable time to inj ury.
from oxidation, we proceed as follows, to wit:

“ingot, which then drops out of its mold into
the water of the tank, from which it is taken
by tongs and placed 111 a wheelbarrow f01 I'e-
-moval. | |

Now, out 1mprevement in castmg, as d1st111 |

65
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Assoonasthe copper isrefined the “tap -hole,”?

Fig. 2, is opened and so much of the metal in
the furnace as will is allowed to fiow through
the tap-hole into the receiving-chamber X,

where it finally comes to rest, with its surface
free fromslag, on a level with that of the metal

chamber X 18 made of wrought-iron, and is

firmly secured to the outside plates, Z of the
body-of the furnace and supported by the
‘brackets S S. The iron. body of the receiv-
“ing-chamber X i protected from the action
of the fluid metal by a layer of sand or loam

85

upon - its bottom and by fire-clay or brick

‘upon its sides; but its right-hand-inclined end
.(see Fig. 2) is elosed by asliding plate, O, of
“wrought-iron, which is protected on ifs inside

from the actwn of the metal by a thin layer
or wash of clay, quite similar to that hereto-

fore described as applied to the ladles used in

the ordinary method. of casting.
- The inclined plate O aforesaid is held ﬁrmly

against the edges of the bottom and side plates

This recelving- -

75

go- .

of the receiving-chamber X by the chains C g5

¢, (see Figs. 1 and 2 ,) attached to thestudst ¢
on the.cast. -iron flame £, (which supportsand

moves with the 11101111ed plate 0,) and to the
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______ I with metal the outflow will be rapid when the - .
'eountel -W elnhts, "\\ \ il '011 Lheu lonﬂer ends - zv-'ilwes V are olaened but if the plateOls only S

:f01 tlle sa,Le of c]ml ness thcv are omltted on i
S éthe 11n'ht h&nd 51(16 of the dum 1ng, I‘lﬂ* 1. ) -th_ey Wele full ~Thus by regulatingthe height:
. - T 3 iof t‘he noz'zles W by 1110171110* thephte 0 to

A ;bottom fmd S}des of the 1ecelvmn* C]]'LIllbel X l

oo is made tight ftSlefrfudsfm} lealk Ofﬂuldlﬂet‘ﬂ' ;
10 by dry S’md filling the groove ¢, IMig. 2,which | desued L
o extends across the bottom and up cach of the | The. muymﬁ' f1 ame f 0 1€
. sides (following the inclination of the plate O) racks j j by the bolts d" b’passuwthrouﬂ'hthen
- of the receiving-chamber X. The wrought- [ upperextremities, (see Figs. 1l and2 )and_then o
------- | lower ends are eoupled together and held in 80 SERREN
‘with thlee 1)10]ect111n hperl-nn - uolees or l gear mth the pinmns p 1} 'by means 0f the

- iron plate O 18 1)10v1(led alonﬂ' its upper edge

ment a,llcsws the carr an -f1 ame f tO 11 ave a cer-

tain freedom of movement relative to Lhemclxs
144, the better to allow the plate O toadaptit- -8 5. RS
| Se.lf to fmy shght “va,lmtmn of f()llll of bhe end- EEEEEE R

S I I :11011 secmed to 1t. by 11v.ets Tllese 11ozz:leS:L5
SN - are pmtected on- theu mslde f1 on the a,ctloné

?111@013 molds L, :m(l fo-l -the- pmpﬂse Of leﬂ*u 1
:]atmn* its flow or stopping it altogether the | IRRERE
~ outer extremity of each of the nozzles is. Ppro- | mdes of the 1ecew1ng chmnbm Ix- | By romt EEENE R
oo o svided with a valve, V, whieh has a plane sur- | mo -the-qha,ftH’ -tlle eallymg fmmef, w1th Lhe SR
oo face copposed. to the end of the nozzle and a | SERNEEE
. hemispherical projection on its reverse side. | UU U z—md I I are mmed or loweled too'ethel ] 9 5 RS
. y This: valve 1s looselysustained by.ascrew-bolt, | as desired. SR R SRS
oo ey In the cup-shaped lower extremity of the | The. 1.ecen 111@* chmnbel - }L z:‘md the met'ﬂ S
R %fu-ms- ; (sma I‘iﬂ*s 3 ‘md 4,) Said arms -being |

:::f:s:a;::aggg;:.:;-;55;138111)1)0113{3(‘.1111 befumg's ddof the hamef)f
25 through:the medium ot the springsyyy, which
‘encirele the shatt H, and are fastened toit and

to the upper side of the lever-sockets of the
arms Q, which sockets carry hand-levers U U
U, Figs. 3 and 4. These hand-levers enable
us to oive each of the arms Q a partial motion
of 10131‘51011 about but independent of the shaft
H aforesaid, thus permitting any one of the
valves V to be opened-or closed independent
of the others, (see IFig. 4, in which the valve V
beyond the plane of section is shown open,)
and at the same fime allows all of the valves
V to be actuated simultancously by means of
the hand-levers 11, secured to the right-hand
end of the shaft H, Ifigs. 3 and 4, and also ad-
mits of any one or all of the valves V yielding

slightly to-any obstruction that comesbetween

thie valve and the end of the nozzles. The
plate O is loosely attached to its supporting
and carrying frame f in such way that it is
free to expand in-all directions (as its tem-
peratare rises) without constraint, and when-
ever its supporting and carrying frame f is
moved up or down the plate Q accompanies
the movement. The upward and downward
- movement of the carrying-{rame f andits plate
O i1s intended to 1efrulftte the rapidity of the
flow of melted metal thr ough the nozzles n n»n
when the valves V are 0pened Thus 1t will
readily be seen that 1f the nozzles n # # areso
placed relative to the surface of the fluid metal
in the receiving-chamber X that they are filled

wI ounht -iron lmed -W1L11 a l"‘LVGl of ﬁle chy 100 =
or leam
on its top, and during the operation of cast-- SRR

This hood has a short chimney, ¢

ing the draft of the Teverberator y furnace is
SO l*egulated and the amount of airsupplied to
it 50 ad) usted that there will bewithin it what
is known as a ‘‘reducing’’ or ‘“‘neutral’’ at-
mosphere, Whlc]l will have free access throu oh
an 0pen1nn* in the side of the furnace abmfe
the top-hole to the interior of the hood 7/,
and thus prevent the oxidation of the metal
in the furnace and receiving-chamber X, any
outward pressure of the reducing atl]lOSp]lGle
finding free vent through the short chimney
¢ af(}resaid. |

The hood %' can be readily removed as oc-
casion requires by a crane or other mechan-
ism, lifting it by the handles I/ I/, Fig. 1, at-
tached to its sides for that purpose.

As soon as the refined metal has (after the
opening of the tap-hole, as before described)
filled the receiving-chamber X, Fig. 2, thearm

ITO

115

120

| of the hydraulie erane is tur ned by an attend-

ant, by means of a suitable hand-lever, so asto
blmcr the ingot-molds, that are on the top of
suitable Supportmn* Wheels, under the nozzles 125
n nnof the plate O, and the attendant then -
adjusts the height of the erane by causing wa-

ter under pressure to flow into or out of the
crane-cylinder, according ‘as he wishes to raise
or lower the crane, the position of which being 130
properly determined, he will then adjust the
nozzles n n n to a proper relation with the sur-
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face of the metal in the 're_ceiving-chamber_ by
means of power acting through the pinions »”
~and racks j, before deseribed, all of which ad-

“Justments being made,asecond attendant opens |

5 the three valves V. V'V, Figs. 3 and 4, by means
of the levers LI, which act upon them through

the shaft Hand springsyy, &e., and the metal in |

“the receiving-chamber will at once commence
- to flow through the nozzles » # n into the in-
10
these moldsarefilled the second attendant will

close the valves V V'V bymeansof the levers |

1 L aforesaid; but in case any of the molds m
m m beneath. the nozzles n» n # have not re-
celved the proper amount of metal, when the

‘the valve or valves, which stops the flow of
metal to the filled mold or molds, and holds
‘the other valve or valves open (by means of
. 20
Y ¥, &c., permitting of the movement of the
valves in the way described) until all the

molds m m m in the group below the nozzles |

n nn have received the propersupply of metal.
This group of molds is thenremoved or moved

25 . _
-~ along by appropriate means, and the contents

thereof deposited in a suitable receptacle, ah- |
other group. of molds being substituted and

filled, as before, and so on until all the metal
n the furnace has been cast into ingots. The
operations just described are repeated as the

‘groups of molds are filled, and as they are |

moved along and caused to descend the sup-
porting-plates on which they rest are main-
tained in a horizontal position by appropriate
mechanism, thus giving the fluid metal time
to solidify on'its outside before the molds con-
taining it are immersed in a cooling-tank,
which completes’ the solidification of the in-
gots. R -
1twill beevident to any one acquainted with
the ordinary method of casting ingots of re-
fined copper that by our improvements we ef-
fect a large saving of time and manual labor,

35
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copper will be of better quality.

It will be understood that we do not h.é,rein'
claim the cooling-'-ta,nkor the lnold-cal*ryin_g -

got - molds m m m beneath them, and when

Tremaining molds arefilled,the attendant closes |

and that owing to the rapidity of the opera-
tion, as compared with ordinary practice, the |

plates and connecting mechanism, such being 50
reserved for a future application. -
Having thus described our improvements

and the method of their operation, what we
clalm, and desire to sécure by Letters Patent
of the United States, is— _ L
1. The combination,with a reverberatory fur-
nage-for melting and refining metals, of a re-
ceiving-chamber, X, provided with a sliding
plate, O, having at its upper end nozzles n #
n, substantially as and for the purpose ‘de-
scribed. o T ._
2. The fluid-metal-tight joint between the -

60

sliding plate O and inclined end of the receiv-
Ing-chamber X, consisting of dry sand con-

talned in a groove extending along the bottom
and up theside of sald receiving-chamber, and

lollowing the inclination of said plate, sub-
Sstantially as deseribed. a |
the levers U U T, the elasticity of thesprings |

3. T'he sliding plate O, provided with noz-.
zles n n, and supported loosely in a carrying-
frame, f, whereby it is enabled to expand or _-
contract as its temperature varies without
binding or in any way interfering with its
movements when in use, substantially as de- .
seribed. S - . - 715

4, The combination, with the receiving-

chamber X and frame f £, of the sliding plate
| O, held against the inclined end and sand-

groove of said receiving-chamber by thegrav-
ity of the weights W W, acting through the 8o o
levers [ " and chaing C C/, substantially asde-

- 5. The combination, with the plate 'O,; Jha,v_-

ing nozzles n n, of the valves V V, shaft H,
rarms Q Q, springs v v, and levers ITand U U,

substantially as described. - | |
6. The racks j j, secured at theirupperends

to the carrying - frame ff by pins, and pro-
vided with a coupling at their lower ends, the -

| two racks being acted upon by the pinions p” go

p” on the shaft H', all combined and
ing substantially as described.

. W. F. DURFEE.
-~ THOMAS EGLESTON, =
- Witnesses: - ' | |
- 0. N. WORTHEN,
A. W. Hurbp.

- operat-
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