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To all whom it may concern:

Be 1t known that I, Frep N. CLINE, a citi-
zen of the United States, residing at Chicago,
in the county of Cook and State of Illinois,
have invented new and useful Improvements
in Cupolas, of which the following is a specifi-

cation, reference being had to the accompany- |

ing drawings, forming a part thereof.

This invention is designed to constitute an
Improvement in a cupola for melting metal,
with the special purpose of adapting the fur-
nace to continuous operation by means of a
crucible in which the molten metal flows and
wherein it is kept heated and from which it is
drawn for use, while fresh metal can be added
to the melting-chamber as frequently as re-
quired to maintain the supply.

The invention consists of the features of
construction of the device set out in the
claims. '

In the drawings, Figure 1 is a vertical sec-
tion radial with respect to both the chambers
at theline 1 1on Fig.2. Fig. 2is a horizontal
section at the line 2 2 on Fig. 1. Fig. 3is a
horizontal section at the line 3 3 on Fig. 1.
Fig. 4 is a detail section at the line 4 4 on I 1g.
3. Fig. 5isa horizontal section at theline 5 5
on Hig. 1.

My improved cupola comprises two cham-

bers A and C, in the first of which the metal
13 melted and from which it flows through a

throat (shown at E) into a crucible B, mount-
ed 1n the second chamber C, where it is ex-

posed to even more intense heat than that
which was adequate to melt it in the cham-
ber A and from which it is withdrawn for cast-
ing through the spout D, leading from the
bottom of the crucible B out across the flame-
space through the outer wall of the chamber
C. The melting-chamber A and the cham-
ber C, within which the crucible B is mounted,
are parts of a unitaryrigid structure, the melt-
ing-chamber having fire-brick lining and such
lining continuing through the throat B, which
leads to the chamber C and on in the latter,
which is completely lined in the same man-
ner, but with this difference: The metal to be
melted is deposited in the melting-chamber
A, and the melting is effected, as more par-
ticularly hereinafter described, by the flame
driven or drawn directly through the metal
itself at the bottom part of that chamber ; but
the throat E, through which the metal when
melted flows out of the chamber A, is con-
structed so as to lead the metal not onto the
fire-brick lining of the chamber C, but into the

crucible B, which is mounted within the cham-
ber C and spaced off from the fire-brick lining
of the latter, the intervening space being a
passage for the flame by which the crucible
and the molten metal therein are kept at
proper temperature.

In detail the structure comprises an outer
metal casing which consists of cast-iron bot-
tom plate or plates 1 for the melting-cham-
ber and a cast-iron base 2 for the chamber C,
the remainder of the casing of both chamber
being preferably boiler-iron, consisting of the
upper casing 3 of the chamber C and the up-
per casing 4 of the chamber A, these two up-
per casings both being cylindrical and joined
together where they are tangent to each
other for a few inches at the upper end of the
casing 3 and lower end of the casing 4, as rep-
resented at 5 5, Fig. 2, for it will be seen from
the drawings that the chamber A is elevated
relatively to the chamber C, so that the two
cylindrical forms overlap each other for only
sufiicient distance to afford the opportunity
for the throat K, which connects them. The
chamber A is supported by a pillar 6 and the
chamber C by a plurality of shorter standards
7 77,uponwhich, respectively, the bottoms of
the chambers rest. The chamber A is closed
at the top by the slightly-convex cap or dome
of which the metal casing 8 is formed for close
junction with the cylindrical body portion of
the chamber and is adapted to be lined with
1re clay or brick, as more particularly herein-
after described, and it has also a central open-
ing closed by a removable door or cover 9,
stmilarly adapted to receive and be protected

by afire-clay lining. The chamber C is simi-

larly closed at the top by a slightly-convex
dome or cap 10, having fire clay or briek Jin-
ing and provided with proper lugs or flanges
13 for joining it to the outer side of the casing
4 of the chamber A. |

The -flame supplied, as hereinafter de-
scribed, for heating the crucible in the cham-
ber C and for melting the metal in the cham-
ber A obtains exit through an uptake-flue I,
leading from the bottom of the chamber A,
sald flue being constructed similarly to said
chamber A comprising an outer metal cas-
ing 14, suitably joined to the metal casing 4
of the chamber A and having fire brick or
clay lining similar to that of the chamber A,
as more particularly hereinafter described.
This uptake-flue is provided with a remov-
able cap or cover 15, constructed similarly to

| the cap or cover of the chamber A—a. e.,

6o

7¢

75

8o

QO

95

100

10§

11¢C



O

I5

=0

_30

35

4C

45

50

55

6o

65

r

adapted to have fire brick or clay lining. All
the caps or domes of the chambers and up-
take—ﬁjue are provided with means for han-
dling them at the center,such as the terret-
rings 16 16 16, to which are attached the lift-
ing-cables 17 17 17, which extend up over
suitable guide-pulleys 18 18 18 and thence
over other guides 19 19 19, as the situation
may make necessary, so as to be operated by
a downpull at the lower ends of the chains,
which extend in convenient reach of the op-
erator, whose position may be governed by
circumstances, and the position to which
these chains are shown extending in the draw-
ings is not intended to be indicative of any
preferential position.

The chamber A, uptake-flue ‘F, and the
chamber C have their continuous fire-brick
lining, which may be provided and construct-
ed in any manner found convenient, and the
particular form of the several parts of such
lining, as indicated in the drawings, 1s not 1n-
tended to be indicative of any preferential

structure or arrangement; but in whatever

manner the lining-bricks are formed or adapt-
ed to fit their places and retain each other n
place they are to be matched so as to make
the lining continuous throughout the three
parts of the structure mentioned—to wit, the
two chambers A and C and the uptake-flue—
so that the outer metal casing is protected at
all points from direct contact with the flame.
The numeral 20 indicates this fire-brick lining
at all points in the structure, particular parts
thereof being indicated by an exponential let-
ter appended to said numeral 20. IFor ex-
ample, it being necessary to provide a door 21,
through which the chamber A may be charged
with the metal to be melted, proper opening
being made through the outer metal casing 4
and through the fire brick lining, a fire-brick
thimble 20* is extended through such open-
ing to meet the fire-brick or clay lining 20” of
the door 21. In order that the fire-brick lin-
ing of the domes and covers may be securely
retained therein, these domes and covers are
formed in respect to the metal portion with
inwardly-projecting converging flanges 82, 9%,

102, and 152, respectively. Inrespect to the

smaller of these closures 9 and 15, named
“‘covers” rather than domes, the lining 1s
preferably made of fire-clay molded 1n place.
In respect to the caps or domes 8 and 10 the

lining is represented as made of separate

brick assembled together, and it will be un-

derstood that they are arranged to suitably
interlock and retain each other with the as-
sistance of the converging flanges mentioned
in & manner familiar to those acquainted with
the art. The crucible B is spaced from the

firé-brick lining of the chamber C by means of

projections on a suflicient number of the
bricks forming the lining of the chamber C.
Preferably for reasons hereinafter more fully
explained the flame passage or throat to be

}
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[ left between the crucible and the fire-brick

lining of the chamber C is wider, affording
oreater capacity for passage of flame at the
side of the crucible opposite the throat D)
and diminishes from that side around in both
directions to the side at which the throat 1s
located, there being, of course, no passage at
that side, because the throat is constructed

with the lining-brick 20¢ projecting over the

upper edge of the crucible, so as to direct the
discharge into the latter and not inside the
space between said crucible and the fire-brick
lining of the chamber C, and the crucible,
therefore, at that side may be set abutting di-
rectly on the inner surface of the fire-brick
lining of the chamber C. The crucible 1s nec-
essarily provided with a notch at the side at
which the throat thus intrudes into 1t, the
lining-bricks 20° 20¢ at the two sides of the
throat, as well as the brick 20° at the bottom,
projecting over the edge of the crucible—. e.,
over the edge of the notch through which the
throatway enters the crucible. The upper
side of the throat is preferably lined by a sin-
ole piece of fire-brick 20¢, so as to avold any
possibility of crevice at that upper side lead-
ing through to the metal casing, the single
piece 209 extending so as to lap the fire-brick
Ening of both the chamber A and the cham-
er C. 3 | |

The crucible is preferably made oI a suc-

cession of rings lodged one upon the other,

the bottom section B’ being hemispherical,

open upwardly, and having a central opening

Bt® in the bottom for a purpose hereinafter

explained and from one side at the bottom 2
spout-opening B!, which leads through a

suitable exteriorly-projecting boss 0, and at

this side the chamber C is shightly flattened,
so that the fire-brick lining following the flat-
tening abuts directly against the end of the
boss bt and being apertured at this point con-
stitutes a continuation of the discharge-pas-
sage, which is further continued in the spout-
piece D, which is constructed so as to be
bolted to the outer metal casing of the cham-
ber and adapted to receive the fire-clay lining
D’, which continues the clay-lined discharge-
passage. _
presents no peculiarities of form; but the up-
per ring B?, being coextensive vertically with
the depth of the notch through which the
throatway mentioned leads into the crucible,
is interrupted at the side toward the throat I
and there abuts at the outer surface directly
upon the fire-clay lining of the chamber C,
which is suitably formed at that point for that
purpose. In order that the crucible made 11
sections or rings in this manner may be se-
curely braced and spaced within the chamber
C, the projections are formed so as to abut

against the crucible at and lapping the junc-

tion planes of the successive rings B" B? B?,
as clearly seen in Kig. 1.
I prefer to heat this device by flame fur-

The next ring B? of the crucible
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nished from oil-burners or vapor-burners; and
for that purpose the base of the chamber C
has the radially-projecting bays G G G (G,
through which the burners H H H H dis
charge flame into the cavity of the base which
1S continuous with the Interspace between
the fire-brick lining of said chamber C and
the crucible, and each leadsto the space above
the crucible and thence through the throat E
into the bottom of the chamber A, so that the
flame-jets discharged from all the burners
1mpinging against the bottom of the crucible
are merged mnto a continuous sheet of flame
which envelops the crucible and emerges over
and around its upper margin, and being pro-
jected across the top becomes a concentrated
blast drawn or driven through the throat E
above the sheet of molten metal, which after
the melting has commenced is discharged
contimuously over the lip-piece or lining-brick
20° and thus renders the metal fluid at the
instant of its discharge into the crucible. |
LThe upper edge of the crucible has at a
switable number of pomnts—two, as illus-
trated—notches for the lodgment of slag dis-
charge, thimbles 20 20!, which extend aCTOSS
the flame-interspace between the crucible and
fire-brick lining and through the latter and

- Yhe outer casing, both of which are apertured
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for that, purpose, and it will be understood
that the 1olten metal will be maintained in

the crucible at such level that the slag may
be withdrawn from the surface through these
slag-ducts. In order that the operator may
at all times observe the condition of the metsl
m the crucible and regulate the burners a.c.
cordingly, observation-holes 25 25 95 are

provided through the upper part of the cham-
ber C above the level of the crucible.

For emptying the crucible the central ap-

erture B’ in the bottom of the hems spherical
section B isprovided, as stated, and the same
1s closed by clay-lined doors 26 26 , hinged out
at the sides and adapted to be switably en-
gaged attheirproximate edges, said doors be-
ing held closed during the use of the crucible
by a removable prop or post 27, having a
suttably-flanged upper end to lap the abut-
ting edges of the doors.

In case of any accident causing the break-
ing of the crucible the molten metal there-
in flowing into the interspace or flame-cay-
ity of the chamber ¢ and sobdifying there-
in would render the whole device useless,
since the metal could not be dislodged with-
out completely destroying the chamber. To
prevent this result, the bottom of the cham-
ber is apertured through both the brick hning
and metal casing at a sufficient number of
places 28 28 28 to permit the metal to escape
quickly and before there is any opportunity
for it to become solidified. If fhese aper-
tures afford too free an air-supply by being at
all times open, they may be closed to any de-
sirable degree or completely, if necessary, by

-

“ing into the lower

| combustible disks 29 29, covering them at

the lower ends—i. ¢., the under side of the
bottom. These disks may be of pasteboard
or wood and may be retained in any tempo-
rary way and may be perforated to afford a
partial supply of air, if found desirable. As
soon as the molten metal touches them they
will burn away and leave free path for the es-
cape of the metal.

I claim—

1. A cupola-furnace comprising a metal-
melting chamber having a gas-discharge pas-
sage leading from the bottom thereof; a cru-
cible for the molten metal lower than the
melting-chamber and adapted to receive
molten metal by gravity from the bottom of
the melting - chamber; a chamber within
which the crucible is contained and of which
the interspace about the crucible constitutes
the fire-chamber, the sole flame - discharge
from said fire-chamber leading into the bot-

tom part of the melting-chamber laterally

with respect thereto, and the sole metal-dis-
chargefrom the melting-chamber leading into
the crucible through the same lateral bottom
passage. , _
2. A cupola-furnace comprising a metal-
melting chamber having a gas-discharge pas-
sage; a ~rucible for the molten metal lower
than the melting-chamber: a second cham-

ber within which the crucible is contained,

and the interspace of which about the cruci-
ble constitutes the fire - chamber, the sole

flame-discharge from said fire-chamber lead-
part of the crucible later-
ally with respect thereto, the sole metal-dis-
charge from the melting-chamber leading
into the crucible through the same lateral
bottom discharge-passage, the melting-cham-
ber having a fire-clay ining which continues
into and through said passage and over the
upper edge of the crucible for conducting the
molten metal into the crucible.

3. A cupola-furnace comprising a metal-
melting chamber having & gas-discharge pas-
sage; a crucible for the molten metal lower
than the melting-chamber; a chamber with-

in which the crucible is contained whose cav-

1ty 1s continuous with that of the melting~

chamber, the crucible-wall at the side toward
the melting-chamber having the upper edge
recessed, the throat or passage between the
two chambers having a fire-brick [ining which
extends into such recess making junction
with the lower and two side walls of the re-
cess tor conduecting molten metal from the
melting - chamber into the crucible, and
means for directing flame into the interspace
of the second chamber around the crucible
for discharge over the upper edge of the eru-
cible and through said throat into the melt-
ing-chamber.

- 4. A cupola-furnace comprising a metal-
melting chamber having a gas-discharge pas-
sage leading from the bottom at one side and
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thence upward; a crucible for the molten
metal lower than the melting-chamber; a
second chamber within which the crucible 18
contained and whose cavity is continuous
with that of the melting-chamber, such cav-

" ity comprising a restricted throat or passage

10

between the two chambers, said throat or
passage leading off from the melting-cham-

‘ber at a point in the periphery of the bottom

thereof opposite that at which the gas-pas-
sage opens from said chamber and means for
directing flame into the interspace of the sec-
ond chamber around the crucible for dis-
chavge thereabove through said throat and
across the lower part of the melting-chamber
to the gas-discharge passage.

5. A cupola-furnace comprising a metal-
melting chamber; a crucible 1nto which said

melting - chamber discharges the molten

814,769

metal; a chamber in which the crucible 1s
contained having an interspace for flame
around the crucible and means for directing
Aame thereinto for heating the same; a throat
or passage leading from the melting-chamber
for conducting the metal therefrom into the

crucible, said throat or passage having tree
communication over the top of the crucible

with the said flame-interspace, and a gas-dis-
charge flue leading from the lower part of the
melting-chamber. - -

In testimony whereof I have hereunto set
my hand,in the presence of two witnesses, at

Chicago, Illinois, this 18th day of October,
1904. o
FRED N. CLINE.

In presence of—
IFreEp G. I'ISCHER,
J. S. ABBOTT.
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