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SPECIFICATION
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To all whom it may conceriv:

Be it known that I, WILLIAM FREDERICK
HANNES, a citizen of the United States, resid-
ing at Deming, in the county of Luna and

5 Territory of New Mexico, have invented cer-
tain new and useful Improvements in Metal-
largical Furnaces; and I do hereby declare
the following to be a full, clear, and exact
description of the invention, such as will en-

ro able others skilled in the art to whieh it ap-
pertains to make and use the same. '

This invention has for its object certain im-
provements in metallurgical furnaces where-
by the operation of smelting is simplified to

15 a great extent, resulting in a consequent re-
duction of time and labor ordinarily consumed
in reducing ores.

1t is also the object of my said invention to
increase the efficiency and capacity of such

20 furnaces. : : :

It is the general practice in reducing ores
to give to the ore a preliminary roasting be-
fore reduction in the blast-farnace, such op-
eration heing generally conducted in a re-

25 verberatory or other specially-provided fur-
nace. Such a procedure not only necessitates
additional time and expense in the reduction
of metal, but results in considerable loss due
to causes such as the escape of unconsumed

30 combustible gases, heat radiation, and other
canses invariably arising from complex an
long-drawn-out processes. _ .

- These and other disadvantages and objec-
tionable features it is the object of this in-

35 vention to eliminate, and in order that the
same may be more fully understood refer-
ence will be had to the accompanying draw-
ings,illustrating a furnace embodying mysaid
improvements.

In the views, Figure 1 is a sectional eleva-
tion of a furnace embodying my said improve-
ments. Fig.2 is a transverse sectional view
of the same upon the line 2 2, Fig. 1. Fig.3
is a similar view taken upon the line 3 3, Fig.
45 1, and Fig. 4is a plan view of the furnace.

Although a rectangular, octagonal, or other
desired cross-section may be adopted for the
furnace, a cireular eross-section is the pre-
ferred form,such a furnace being illustrated

so in the drawings.. In this furnace, as illus-

40

trated, A represents abase, preferably of some
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suitable refractory material,as cupola-blocks,
fire-clay brick, or thelike. Thisbottom may -
be so construeted as to allow the same to be
lowered in discharging the furnace and when 53
in position constitutes the lower portion of
the furnace-hearth. Resting upon this-base
A is the vertical shaft B, constituting the
furnace-body. This furnace may be con-
strueted of the usual materials,suchasalining 6o
of fire-brick or other refractory material 59,
inclosed within a boiler-iron casing or shell
v/, and, if desired, a water-jacket may be ap-
plied to the bosh of the furnace; but instead
of construeting this farnace in accordance 65
with the dimensions and proportions gener-
ally adopted an essential departure is made,
the purpose of which will hereinafter more
fully appear. At the lower portion of this
shaftare provided the usual radially-disposed 7o
reducing-twyers CC, and directly above these
reduneing-twyers at a predetermined height
are the similarly-disposed oxidizing-twyers C'
(', the inner walls of the furnaee between
these reducing and oxidizing twyers being of g5
uniform diameter and cross-section. Begin- -
ning at the oxidizing-twyers, however, the
diameter of the furnace rapidly increasesuntil
the top of the furnace is reached, giving a
hopper shape to the furnace from the oxidiz- 8o
ing-twyers to the top of the furnace.

Resting upon the top of the furnace-wall
are suitable supports D, supporting the lower
onds of the arched beams E. The upper ends

~of these beams E converge toward the cen- 85

ter of the furnace and support the top plate

F. Attached to this plate F is a eylindrical
chute @, provided with lugs g. Between
these lugs g and the centers of the beams E
are interposed braces H. The cylindrical go
chute G is provided with a sliding gate I, op-
erated by the lever J, pivoted to one of the
beams E orany other stationary part of the
furnace. Immediately beneath this cylin-
drical chute G is a hollow casing K; having g5
a cross-section at its upper end eqgual to the
cross-seetion of the chute G, but gradually
inereasing in cross-sectional area as the bot-
tom thereof is approached. This casing ex-
tends from the bottom of the ehute G down 1oc

to a point slightly below the oxidizing-twyers

C, a suitable socket or union L being inter-
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posed between the:upper end of the casing
K and the bottom of the ehute G. Suitable
means may be employed for removably sup-
porting this casing against the cylinder G, a
plurality of threaded rods being illustrated
for this purpose interposed between the cas-
ing K and the top plate F. This casing K
may be lined with a suitable refractory ma-
terial or may be provided with a water-jacket
%, as shown in the drawings.

In practice it has been found desirable to
proportion the opening in the discharge end.
of the casing K relatively to the-cross-sec-
tional area of the annular space between the
outside of the casing K and the inner wall of
furnace, thereby regulating the supply of
fuel and ore tothe furnace in predetermined
quantities. Thus in a furnace having a di-
ameter of six feet at the point ¢ the lower
end of the casing K at the point b is spaced
at a distance of fifteen inches from the wall
of the furnace and the opening at the point
¢ has a diameter of thirty-four inches.

The operation of the furnace is as follows:
The furnace above the oxidizing-twyers C' C'

being supplied with ore from a chute or other-

suitable source of supply and fuel supplied
from any well-known means to the casing K
through the chute G, controlled by the gate
I, the furnace may be started in the usual
manner., As the ore is fed to the furnace
around the walls of the furnace and the fuel
is fed separately through the casing K the
ore and fuel will not meet until they reach a
pointslightly below the oxidizing-twyers C' C'.
After passing this point the ore will descend
in an annular film or layer against the wall
of the furnace, while the fuel will occupy the
center thereof. Asthe fuel is thus separated
from the walls of the furnace by the interpo-
sition of the ore, protection will be afforded
the furnace-walls against burning, and at
the same time rapid radiation of heat is pre-
vented, materially increasing the efficiency
of the furnace. As the ore passes the dis-
charge end of the casing K the same is
brought into contact with the incandescent
fuel within the zone of the reducing-twyers,
when reduction immediately begins. -
In ores containing sulfur the temperature
of combustion of the sulfur is 3,575° Fahren-
heit, and as the temperature of combustion
of carbon is4,877° (thirteen hundred degrees
greater) the sulfur will be liberated and
burned from the partially-roasted ore in the
upper portion of the furnace, the tempera-
ture of the ore increasing as it descendsinto
the furnace until the partially-smelted ore is
brought to the zone of fuel combustion, when
the reduction is completed. This roastingor
oxidizing action upon the ore is produced in
the following manner: The gases, in combina-
tion with carbon monoxid liberated from the
partially-consumed fuel, wili pass around the
bottom of the fuel-casing X; but instead of
passing off from the furnace as waste gases
oxygen is supplied to said gases from the oxi-

oxidation of the ore.
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dizing-twyers ¢’ (', causing a combustion of
said gases to result. These heated gases in
passing through the ore being fed to the fur-
nace above the oxidizing-twyers produce an
Thus it will be seen
that while the smelting is progressing at the
lower portion of the furnace the gases evolved
therefrom are utilized in producing an oxi-
dizing action upon the ore preliminary to the
smelting-action, combining in one furnace op-
erations hitherto constituting two separate
and entirely distinet operations.

In forming the upper portion of the furnace
with a gradually-widening diameter the pas-
sage of the heated gases through the ore is
delayed, thereby aliowing the maximum
amount of heat to be given the ore before the
escape of the gases. Any suitable means
may be employed, such as a bell and hop-
per, for feeding the fuel to the chute G, and
normally the gate I will be closed to prevent
the passage of the heated gases through the
fuel in being fed to the furnace.

The operation of the furnace is continunous,
ore being charged at intervals and in prede-
termined quantities in proportion to the fuel,
such proportion being determined by the
quality of ore under treatment, the smelting-
twyers operating continuously with the oxi-
dizing-twyers. :

While I have shown my invention in but
one embodiment, it will of course be under-
stood that I do not so limit myself, as many
changes and modifications might suggest
themselves to those skilled in the art, which
changes and modifications could be made
without departing from the spirit of mysaid
invention.

Having thus fully desceribed my invention,
what I claim as new, and desire to secure by
Letters Patent of the United States, is—

1. Inametallurgical furnace, alowercham-
ber having twyersat the lower portion, an up-
per chamber merging into thelower chamber
and decreasing in area from the upper end,
twyers located at said merging portion for
supplying an oxidizing-blast, a fuel-casing lo-
cated in the furnace with its discharge end
located slightly below the zone of the oxidiz-
ing-twyers, substantially as described.

2. Inametallurgicalfurnace, alower cham-
ber having twyersat the lower portion, an up-
per chamber merging into the lower chamber
and decreasing in area from the upper end,
twyers located at said merging portion for
supplying an oxidizing-blast, a fuel-casing of
increasing area from its upper end located in
the chamber with its lower end slightly be-
low the zone of the said oxidizing-twyers, sub-
stantially as described.

3. Inametallurgical furnace, alowercham-
ber having twyers at the lower portion, an up-
per chamber merging into the lower chamber
and decreasing in area from the upper end,

. twyers located at said merging portion for

supplying an oxidizing-blast, a fuel-casing lo-
cated in the furnace with its discharge end
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located slightly below the zone of the oxidiz-
ing-twyers, and means for removably sup-
porting the fuel-casing in the furnace, sub-
stantially as desecribed. v

4. Inametallurgicalfurnace, alowercham-
berhaving twyers at the lower portion, an up-
per chamber merging into the lower chamber
and decreasing in area from the upper end,
twyers loeated at said merging portion for
supplying an oxidizing-blast, a fuel-easing lo-
cated in the furnace with its discharge end
located slightly below the zone of the oxidiz-
ing-twyers, a collar secured to the upper part
of the easing, and aseries of beamsconverging
from the top of the upper casing to said col-
lar and thereby supporting the casing, sub-
stantially as deseribed.

5. Inametallurgicalfurnace, alowercham-

3

ber having twyers-at the lower portion, an up-
per chamber merging into the lower chamber
and decreasing in area from the upper end,

supplying an oxidizing-blast, a collar, a series
of beams converging from the top of the fur-
nace and secured to said collar, a eylinder de-

20

‘twyers located at said merging portion for

25

pending from said collar and having a flange

on its lower end, and a fuel-casing having a
flange on its upper end and thereby movably
attached to said flange on the .cylinder, sub-
stantially as deseribed.
In testimony whereof I affix my signature
in the presence of twosubseribing witnesses.
WILLIAM FREDERICK HAXNNES.

Witnesses:
MARIE BECKENSTEIN,
WiLLiAM B. Roppa.
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