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il

To all whom it may concern:

Beitknownthatl, JAMES HUGH ROSS a citi-
zen of the United States residing at Taeoma,_
in the county of Pierce and State of Washing-
ton,have invented a newand useful Smeltm O~
I‘urnace, of which the following 1s a spemﬁ-

cation.

My invention 1elates to a furnace adapted |
to the combined use of coal, coke, wood, or
other fuel with hydrocarbon gases produced
by hydrocarbon-burners.

One object of my invention is to make a
smelting-furnace of such form as to unite the
substances of the ordinary fuel while in com-
bustion with the substances of the hydrocar-
bon gases in such a manner that each will add
to and aid the other in combustion and pro-
duce a maximum degree of temperature with
a mimimum quantity of the combined fuel
substances.

Another object of my invention is to pro-
duce a furnace of such form as to combine an
oven for heating the ore, a matting hearth
or chamber, and an inclined runway to the
smelting-chamber below, in which the bulhon
18 ﬁnally separated from the slag.

The accompanying drawmﬂ's forming a
part of this specification; illustrate the S6V-

eral parts of my invention.

Figure 1 is a vertical section lenn'thmse
through. the furnace.
section on the broken line 2 2. Fig. 3 1s a
cross-section through the fuel-furnace at 5 o.
Fig. 4 is a partial top view of the front end
of the furnace. Fig. 5 is a front end eleva-
tion of the entire furn&ce and Fig. 6 is a per-
spective of the movable lead-well or smelting-
chamber.

My furnace is designed to be of a medium
size in order that it may be erected and used

"in remote mining distriets, though 1t is not

limited to any size or capacij:y. It is prefer-

 ably to be erected on a hillside that will some-

45

what conform to the base of the structure to
make its foundation. When built on level
around, the elevated parts of the furnace are
to rest on suitable supports.

The furnace comprises a roasting-hearth A,
a matting-hearth B, and chamber C, an in-

go clined runway D 1ead1nﬂ therefrom, at the

foot of which is the Emeltmo -chamber or lead-

Fig. 2 is a horlzontal

well E. The fire-box F is designed for the
use of coal, wood, or other fuel for producing
the requlred heat for smelting. -Above the

fire-box are combustion-flues f f, into each of 55

| which a hydrocarbon-burner G discharges a
flame which meets and unites with the ﬂames
from F at H and produces a very high heat

as they pass in combustion over the smeltmn'- _

chamber E, the inclined runway D, throun‘h
the mattmﬁ'-chambel C,thence over the roast-
ing-hearth A and ﬁna,lly the waste products
of combustwn pass out the smoke-stack XK.
The combustion-flues ff are separated by a
partition M, in which is built a tubular air-
hole L, which carries air from the outside and
dlscharwes it at H. The fresh oxygen thus
supplied helps produce complete combustion
at H and adds materially to the heat of the
flames.

The hydrocarbon-burners are to be of any

into a spray with steam under 1119‘11 pressure.
The steam for the burners is to be generated
with a boiler near the furnace and is to be
supphed to the burners through the pipe N.
This pipe, it will be observed, passes into and
around the fire-box If, and thus highly super-
heats the steam before it reaches the burners.
The oil used in the burnersissupplied through

The burners each discharge through
openings into the combustion- ﬂues as indi-
cated in the several figures. These openings
are sufficiently large %o allow enough air to
be drawn in for combustion.
steam and oil for the burners is regulated by
suitable valves on each pipe, as shown.

Having described the construction of my
furnace, 1t is to be operated as follows: A fire
is started in T and the furnace thoroughly
heated, the hydrocarbon-burners being used

mmultaneously The furnace 1s cha,rcred by
depositing ore through the feed-hopper P onto.

the hearth A. By means of a long tool in-
serted through the door R the ore is spread

evenly over. A until it becomes thoroughly

roasted, after which it is raked off into C,
where 113 rests until fused. The hearth B is
slightly inelined, thus allowing the mattorun

off as fast as. formed and on running down

D under the high heat of the flames 111130 K

the pipe O from a tank near by for that pur-.
pose.

The supply of .
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it readily smelts, after which 1t 1s drawn oif
and run into bullion. This operation may be
kept up continuously for any length of time.

The smelting-chamber E is provided with
suitable slag and tap holes for drawing off the
slag and bullion. This chamberis made mov-
able, being incased in an iron box that can
be slipped in and out like a drawer. This is
so designed that the chamber may be relined
at any time. Fig. 6 represents the chamber
removed. -

The construction of the furnace 1s similar
to that of other similar furnaces as far as gen-
eral details of construction are concerned,
thus rendering a minute description as to ma-
terials and detalls unnecessary.

It is to be observed that the furnace may
be constructed with any width desired and
that any number of hydrocarbon-burners and
combustion-chambers may be added to meet
the requirements of the width of furnace.

Nor am I limited to length of hearths or other |

parts in the furnace construction, but reserve
the right to so proportion them as to secure
the best practical results.

Having described my invention, what I
claim as new, and desire to secure by Lettms
Patent, 18—

1. In a smelting-furnace, the combination
with the roasting-hearth, matting-chamber,
runway and smelting-chamber, of a fire-box
communicating with a space over the smelt-
combustion-flues extending

over the fire-box and opening into a space at
H into which the flames pass from the fire-
box on their way to the space over the smelt-
ing-chamber, hydrocarbon-burners discharg-
ing into said combustion-flues, an oil-supply |

pipe to said burners, and a steam-supplying
pipe leading from the fire-box to said hydro-

carbon-burners, substantially as and for the
purposes described.

2. In a smelting-furnace, the combination
with the wastmn*-hemth matting-chamber,
runway and smeltingﬂchamber, of a ﬁre-box
communicating with a space over the smelt-
ing - chamber, combustion -flues extending

over the fire-box and opening into a space ab

H into which the flames from the fire-box pass
on their way to the space over the smelting-
chamber, a partition separatingsaid combus-
tion-flues from each other and formed with
an air-channel leading from outside of the
furnace tothe space at H, hydrocarbon-burn-
ers discharging into sald combustion-flues,
an 011—511pp1y pipe and a steam-supply pipe
leading to said burners, substantially as and
for the purposes desenbed |

3. In a smelting-furnace, the combination
with the roasting-hearth, matting-chamber,
runway, and fire- bm: in commumeatwn Wltll
the runway, of a smelting-chamber located at
the lower end of the runway between 1t and
the fire-box and beneath the channel or way
through which the fire-box and runway com-
municate, said smelting-chamber comprising
a removable box adapted to be moved into
and out of a portion of the furnace, substan-
tially as and for the purposes described.

In testimony whereof 1 aflix my signature
in the presence of two witnesses.

JAS. HUGII ROSS.

YWitnesses:
A. H. GARRETSON,
&. V. BULLARD.
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