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UNITED STATES PATENT OFFICE.

WILLIAM NEWTON BEST, OF NEW YORK, N. Y.

CUPROLA-FURNACE:

1,061,158.

" Application filed September 12, 1911.

To all awhom it mey concern:

Be it known that T, WiLriam NEwTON
Best, a citizen of the United States, and 2
resident of the eity of New York, boxough
of Brooklyn, connty of Iings, and State
of New York, have invented certain new
and useful Improvemvnts in Cupola-Fur-
naces, of which the following is a full, clear,
and exact description. .

This invention relates to certain 1mprove-
ments in cupola furnaces, 2nd the object of
the invention is to so construct the furnace
that crude oil or any other liquid hydro-
carbon can be used as the fuel instead of
coal or coke as is employed in ordinary
practice.

In the common type of cupola furnace, the |

bedy of the furnace is charged by first
placing a quantity of wood in the bottom
aud then pllmo upon- it alternate layers of
fuel and metal, the former being: ordmanly
coal or coke and the latter being pig iron
ov scrap iron. The fire is then Kindled in
the wood at the bottom and an air blast from
a_positive blower is used to supply the oxy-
gen necessary for the combustion of the
entire fuel wmss. As the metal melts, it
passes through the fuel and of course ab-
serbs nminehof the sulfur contained in the
fuel, which is detrimental to-the metal.

In my improved construction, I form the
cupola in combination with a bath furndce
and deliver the flame and the necessary air
acrass the bath furpace and up through the
cupola This pcmuts of the thmmwh mix-
ing of the metal after it flows from the
cupola into the hath fuinace. aud, as no coal
or coke is used. difficulties drlsm(r from the
presence of “sulfur therein are ent,lrely
avoided.

‘The invention involves the ar:angement
and combination of paris hereinafter de-
seribed in detuil and particularly poi‘nted
aut in the clatin.

Reference is to be had to the accompany-
ing drawings which form a part of this
spuxhc.nhun and jn which similar reference
characters indicate corresponding parts in
the different views.

Tigure 1 1s a <Central vertical section
through a furnace constmcted in accordance
with my invention; Fig. 2 is a top plan

view, one-half bemg sho“n in sectlon on
the line 22 of Fig. 1; and Tig. 3'is a
transverse section on the lme 3—3 of Iy

In my improved construction, there 1s a

Specificaticn ¢f Letters Patent.

Senal No 648, 958.

main stack or cupola 10 of any suitable con
striction and adapted to be charged at the

upper end through any form of charging-
-doors or other apparatus not shown.

The
cupola at its lower end rests upon a base,
within which is formed a bath furnace 11.
The cupola is lined with fire brick or -other
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suitable refractory material, as are also the

side and top walls of the batli furnace.  The
bottom -of the latter is preferably provided
with a
cupola stands at one end of the bath fur-

nace and has a restricted opening through’

which 1t may communicate ‘with- the bath
furnace. “The cupola has a floor 13:prefer-
ably of magnesite brick, the floor. sloping

downwardly to the opening 14, constxtutmg_

the outlet of the furnace. ~ .

The bottom of thé bath furnace is prefer-
ably curved and at one side is a mpplnﬂr
spout 15, through” which the metal may be
drawn oﬁ' to a <mt‘tble Tadle ‘or other de-
vice. - Opposite to the tapping spout is a
doorway- 16 normally. closed by. a door 17,
with a refractory lining and a cast iron
frame. At the end of the bath furnace op-
‘posite to the ;upola is a combustion chamber
18 above the normal level of molten metal
in the bat!;furnace. This combustlon cham-.
ber is subst‘mtmlly triangular in- hor17ont‘11
cross section, its base bemg of the full width:

s

layer of furnice sand 12. The -
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of the bath furnace closely adjacent the\

door 17 and the tapping spout 15, and its

‘apex being at a shght]y higher elevation

and constituting the inlet 19. “At this inlet
there is placed a burner 20 plcferably con-
structed as disclosed in my prior Patent No.
752,195 granted I‘cbluarv 16, 1904. This
burner serves to spray a fan- shaped sheet of

liquid fuel downwardly through the gom-.

bustion chamber, so that the flame ;fiwill'
strike the metal in the bath furnace upon
its upper surface and adjacent the outlet.

Jelow the burner is a large air inlet. pipe
21, delivering air under pressure into the
combustion. chamber below the burner, to
supply the necessary air-for carrying on the
complete combustion of the liquid fuel
The air or steam delivered through the
burner serves primarily to atomize and dis-
tribute the fuel thxoughout the combustion
cliamber, while the pipe 21 serves for the
Jelivery of (lie a1 supporting the combus-
tion. A second air pipe 22 may be em-
ployed, if desired, and delivered directly in
the rear of the burner. This is used oply to
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_the cupola” an

increase the velocity of the flame through
the charge in the cupola.

" In charging my improved furnace, a few
pieces of wood are placed in position across

“the bottom of the cupola, so as to protect the

refractory material in the neck of the fur-
‘nace and to complete the bottom of the cu-
pola. This wood may be iInserted in any
suitable manner, but for convenicnce an
opening 23 may be employed in the side of
this may later be bricked
wp. The cupola is then filled with iron, no
coke being used. The burner 20 is started
and while the furnace is being brought to
the desired heat, the bottom of the furnace

‘" is. being prepared to- receive the molten

metal, by being heated to a degree which

~will not chill the metal but which will, on

* the other hand, increase its .temperaturc.

20

) The flame ‘passes from the combustion cham-
ber through the bath furnace to the opening

* 14 and thence upwardly through the cupola.

25

“The' iron melts and begins to run -down

through the-opening 14 and collect in the
bath furnace. If it is desiréd to simply
run cast iron, the metal can-pass directly

" into a Iadle without filling the bath furnace.
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If denseiron is to be made,:the pig and the

" steé! which is added thereto can flaw into.

the-bath furnace until two or-three. tons of
it has accumulated, and the mass can be
thoroughly mixed by poling in the usual
manner. : . . '
. The burner is of such character that it
delivers a fan-shaped flame of substantially

.the same shape as. the combustion chamber

and the walls of :the bath furnace opposite

“ to the combustion chamber converge toward

10

the opening 14-so that the flame 1s brought
together and -delivered with - full effect
through the opening 14 into the lower per-
tion of the charge. Either compressed air
or steam can be nsed in the burner to atom-

* ize the fuel, and the burner may be regu-
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lated to produce the!oxidizing or reducing
flame and to produce any destred degree of

~ heat.  As an added feature, I provide raeans

whereby turnings or borings from castings

1,061,168 .

may be charged in the bath furnace so as to
eliminate the oxidation of the small parti-.

cles of metal. TFor this purpose I have illus-
trate¢ four tubes or conduits, (24) leading

50

from the upper surface of the bath furnace -

to outlets beneath the normal level of the
metél in the bath furnace. Through these
tubes or conduils,-the borings or turnings

-may be delivered directly into_the inolten

metal and united with the latter without lia-
bility of oxidation.

By having the bath as above described,.

the metal may be run directly into the ladles
or fizy be held and steel added to the bath.
Manganese cr other materials may also be
added to the bath and stirred into the mix-
ture. In this manner, various kinds of
metals may be made from one charge. The
oxygen unites with the fuel in the combus-
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tion chamber hefore it reaches the bath of

the furnace. This prevents the oxidation
of the nietal; whereas in the ordinary cu-
pola, there is a very considerable oxidation.
- Having thus described my invention what
I claim as new and desire to secure by Let-

‘{ers Patent is:

In comnbination, a capola ‘furnace having
a substmjtially closed thamber in open com-
muanication therewith and into which the
molten metal may flow, a combustion cham-
ber at the end of said metal-receiving chaw-
Ler cpposite to said cupola and flaring: in-
wardly and downwardly to substantially the
full width of said first-mentioned chamber
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and to the upper surface of the normal -

mietal level in the lagler, means at the outer
end or apex of said combustion chamber for
spraying the liquid fuel into said combus-
tion chmnber, and a separate conduit deliv-
ering combustion - supporting air to said

“chamber below said spraying means. - -

In testimony wherceof-T have signed my
name to this specification in the presence of
two subscribing witnesses.

{ = WILLIAM NEWTON BlsT.

“WitnesSes:

Euweaxor T, Mixogus,
C. W. IFarrnank.
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