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_ it mai concern:

Beit known that I, Jourx C. HARDIE, & citi-
., : T .* - q* ’
son of the United States. residing at Helena,

in the county of Lewis and Clark and State

of Montana, have invented new and useful
miprovenents I a Method for Smelting
Ores, of which the following 1s aspecification.

This invention relates to & method for

smelting-ores.

10

The invention aims to smelt ores through

the medipun of heat derived from a blast of

carbon-dioxid with the addition of steanysup-
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50 ‘The generator 4 1s provided with a orated
ror the fuel and an otitlet 6 Tor the gas which |

“the temperature 13

plied to a furnace containing the n:aterial to
be operated wpon so as Lo obtaln an 1n-
creased temperature over that now generally
employed for smelting, thereby facilitating
the smelting operation.

" In the methodof smeltingores HOW 1N gell-
eral use, the ores are smelted through the ac-
tion of carbon monoxid gases
what retard the smelting operation, owimg to
the temperature thereof, i this particular:
that when such gases are employved to sinelt
the ores properly, it requires. considerable
time, whereas by the employment of & blast
of carbon-dioxid gas with the addition of
stean as bhe medium for
vastly inereased, thereby
shortenine the duration of the smelting op-

oration as compared with the tinie necessary

when carbon monoxid gases are employed.
1u describing the method detatl, refer-
once s had to the aceompany ing drawlngs
which show one form of an apparatus Dy
which the method can be carried out, .and
said npparatus is shown in longitudinal see-
fion. . |
“Referring to the drawing by reference
characters, 1 denotes a smelting furnace pro-
vided with the twyers 2.
ors can be employed, us desired.  Comnuni-
cating with the twyer ot fwvers 2 is a blast
bipe or pipes - which is.or are in COMUNIC-
fion with a gas generator - of any suitablc
construction.  The Hipe or pipes o cabl he
dispensed with and the venerator or retort
placed in close proxiniity to the furnace so
that the outlet 0 will open directly into the
twyer or twyers. - o

- the gellﬁl'a—mr 4 at
- below the grate 9,13

which some-

“top of the ;3;011(*1‘11‘[01‘4

the heat agency,

- carbon dioxid gas, the

One or more twy--

" furnace and the sn_lppl}'ing

has been generated. Communicating with
a blow-pipe 7 having a
regulating valve 8 and which communicates
with-a union 9
10 communicating with 2 fan or blower 11.

having a regulating valve 13 and whielr com-
municates with the unton fh.
one blast-pipe is employed, o corresponding
number of blow-pipes 7 and P2 are used. A\
steam supply communicates with the blow-
pipe 12.- o o

The manner in which the method of
smelting according to this invention, 1s car-
ried out, is as follows: The ore being placed
‘0 the furnace 1, above the twyers thereof

“and the fuel in the generator -+ ionited, alr 13

ra:-;:;ed through the bed ot incandescent fuel
v means ol the blow- pipe 7 and which gives
ol carbon monoxid gas which ascends to the
. and there, is admixed
with a blast of atmospheric air with the ad-
Jition of steam through the medium of the
pipe 12 and which admixes with the carbon
monoxid gas
chamber and forms carbon dioxid

oas, and,

- owing to theaction of the blast through the
pipe 12, the hon dioxid gas is supplied to

the blast-pipe -or.pipes o and through toe
fwyver. or twyers 2 1mto
owing to the great heat civen off from the
ore in the furnace is

ho valves 8 and 13 enable
(e regulation of the hlast, as well as enable

the regulation of the formation of the carbon

rapidly smelted.

- nonoxid and the carbon dioxid gases.

The essential fenture of the invention. 18
he formation of carbon dioxid gas in the
manner set forth, exterior to the smelting

Jioxid gas in the forni ot a blast with the ad-
Jition of steam to the smelting furnace, sald
ous being the heat agency, thereby quickly
i conveniently redueing the ores contained
in the smelting turnace. |

What [ elaimis: | _

A =tep in the reduction of » mass of ore 1n
1 chiamber which consists in causing a direct
Llast of atmospherie air containing steant to

tlached to an air-supply pipe

[t more than

of said carbon

(he Bottom thereof and

89

fixtending in the top of the furnace to &

“point near the outlet 6, 1= 2 Hlow-pipe~12 -
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at the top of thoe genernting |
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the furnace. 1 and
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citor direetjy 31‘*&) a gas f:-'merd,uufr ehunmer |

s to direet to the ope & carbon dioxid a3

In teatlmo*w whereof | Ly ve here
hmne {{Tom the mlmnnw 11 the

UNTO o
by hand in presence of two sul

——rie. e aam

SCrthing wi-
UPPEr por- ; H"“n“::{b
"1on of said generating chamber of the blast | | I(}II\ COTAR <
5 with a carbon monoxy o gas formed by pass- Yitnesses:
Ing a blast of fluid mmainmg air through an - N L. Bogax
incandescent body of fuel.. | G. M. Boxp.
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