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To all whonv it may conceri:
Beit known that I, BENJAMIN HALL, a citi-

zen of the United States residing at Nevada
City, county of Nevada., State 0f California,
have invented an Improvement in Roastmn'-,

furnaces; and I hereby declare the followmﬂ'
to be a full, elear, and exact description of the
same.

My invention relates to that type of roast-
ing-furnace known as an ‘‘automatic hearth
roasting - furnace,” in which the roasting-
chamber consists of a floor or hearth upon
which the ore is automatzcallv charged and
spread and wherein the ore is slowly stirred
or turned over during the process of roasting
or burning off the Sulfm and at the same
time carfled forward toward the discharge-
pit by means of rakes or rabbles which are
attached to earriages moved byendless chain
beltsor wireropes. As heretofore construct-
ed, these carriages, with the chain belts or
wire ropes, have been located and operated
within a supplemental chamber or chambers
contiguous to the main roasting-chamber or
hearth in order to protect them from the burn-
ingore,saidsupplemental chambersbeing con-
nected with the roasting-chamber by ineans
of an open slot or slotis throuﬂ*h which the rab-
ble or rake is connected with the driving-car-
riage. LThe objection to a furnace of this
construction is that the heat, dust, and acids
produced from sulfurous gases pass from the
main roasting - chamber or hearth through
the slot conneetmﬂ'wwh and into the supple-
mental chamber, thus submitting the chain
belts, wire ropes, or other connectlons and
the carriages to a corrosive action, which in
a short time destroys them.

The object of my invention is to overcome

this objectionable feature, and I accomplish
1t by entirely eliminating or doing away with
the supplemental chamber and dmvmn* the
rakes or rabbles by means of mechanism 1o-
cated outside of the furnace. At the same
time I prevent cold air from entering the fur-

nace and confining the heat, dust, and gases
inside the furnace dmmﬂ' the pProgress of the
roasting. This is e ected by mechanism

which Wlll be more fully explained by refer- |

ence to the accompanying drawings, forming

a part of thisspecification, and in which simi-
lar characters refer to similar parts in each

- drawing.

qul e 11is a side elevation of the furnace.
Fig, 9 1s a transverse sectional view on the
line x x of Fig. 1.

A is the floor or bearth of the furnace, upon
which the ore is spread and slowly stmect
during the roasting or burning off of the sul-
far.

b5 18 the arch or top of the furnace.

2 represents iron arch-plates attached to
the binder-supports 3, and from these plates
the shield 4 projects downward, dippinginto a
trough or water-jacket 5. The spaceinclosed
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betwe een these two parallel troughs upon each

side and between the floor A and arch B
forms the roasting-chamber.

6 is a bar ettendmﬂ* transversely across the
interior of the ehamber to which are attached
small shovel projeetions 7, and these consti-
tute the rakes or rabbles for stirring the ore.
The ends of the rake or rabble are bent into
U shape, as shown at 8, and the lower curva-
tures of these bent arms pass under theshield
4 and outside of the furnace and are attached
to carriages 9. These carriages are connected
to the endless chain belts 10, which receive
motion and are driven from the chain wheels
or pulleys 11, suitably journaled with rela-
tion to the furnace. To these pulleys power
1s applied by any suitable means through the
driving-shaft, as at 12. The backstays 3 ex-

“terior to the furnace not only serve to earry
the arch and the superstructure, but they

carry also the rollers 13, upon which the car-
riages 9 run.

The small rollers 14 are so located as to
carry and hold up the endless chain belts 10,
which are quite long and have a tendency to
sag.

15 18 the fire-box, throu oh which heat is sup-
plied to the fumace and 16 1s a pit or.recep-
tacle into which the roasted ore 1s automat-
lcally discharged by the rakes or rabbles.

17 is a flue connecting with the chimney,
through which the fumes and gases pass from
the roastmfr-ehamber to the open air.
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18 18 are two hinged doors that &ntometle- ing admission to the roasting-chamber and

ally open to allow the rakes or rabbles to en-

ter and to leave the furnace.

19 is a pipe by means of which a continu-
ous stream of cold water is introduced into
the trough or water-jacket 5, and 20 is an
overflow- -pipe, allowing the heated water to
escape from the twut‘rh or jacket, thus pro-
viding a continuous emeuletlen

91 is an incline upon which the ore to be
roasted is automatically fed by means of any
suitable feeder, and the ore is carried into
the furnace and spread upon the hearth by
the rakes or rabbles which engage it.

The operation of the furnace is as follows:
The trough or water-jacket 5 is filled with
water to the nroper depth to form a perfect
seal and closure of the channel between the
water ']ELCLGt and the outside of the furnace.
The fuel in the fire-box 15 is ignited, the fur-
ridce heated up, and power is am)hed to the
driving-shaft, thus setting in motion the
chain- Wheels 11, the endless chain belts 10,
the carriages 9, and the rakes or rabbles 6 7
Oré is fod upon the inecline 21 and 1is garried
into the roasting-chamber, spread upon the
hearth, sub,]eeted to the action of the heat
from the fire- box, and is gradually stirred and
carried forward by the action of the rakes or
rabblés, which make succéssive passages

through thie furhace and over the hearth un- -

til the ore is finally roasted, the sulfur being
driven off, after which the ore is discharged
into the plt 16, from which it may be re-
moved as desned

The special feature of this furnace is the
method employed to drive the rakes or rab-
bles by means of endless chain belts and
rabble-carriages loeated outside the furnace,
while st the saime time confining the heat,
dust, and furnace-gases entuely Wlthm the
10ast1nﬂ“ chamber and preventing the en-
trance of air.

By referring to the drawing of cross-sec-
tion of the fumaee as shown in Fig. 2 it will
be elear]y seen that a perfect seal is main-
tained at all times during the passage of the

'mkes or rabbles thwUD‘h the furnace by

nieans of the fluid Wlthm the troughor jacket
and the downwardly-pro] écting shleld which
leaves a sufficient space beneath it throuﬂ'h
which the U-shaped arm 8 of the rabbles
pass while being immersed in and surrounded
by the fluid. By this method the endless
chdain belts and carriages are entirely re-
moved from the corrosive action of the heat,
dust, and acids produced from sulfurous or
ether fumes, and I thus effect a great saving
in these parts, which will if ploperly COTl-
structed last 111deﬁmte1} withQut renéwal.
The novelty in my invention which I de-
sire to ¢laim, broadly, is the method of driv-
inyg the rakes or rabbles from the outside of
the furnace, where the parts will be entirely

free from the corrosive action of the burning | whereby they arve

o

el

eenﬁnmﬂ' the heat, dust, and gases within the
furnace b) means of a seal Whlle the stirring
of the ore is effected by the passage of the
rabbles over the floor or hearth during the op-
eration of roasting.

Having thus deeembed my mventmn what
Iclaim asnew, and desire to secure by Letters
Patent, 1s—

1. A hearth roasting-furnace, rakes or rab-
bles operating thelem driving mechanism lo-
cated outside the fmnace walle, and con-
nected with the rakes or rabbles, and means
inclosing the connections and forming a mo-
bile seal in the side walls of the furnace
whereby the heat and gases are confined
within, and cold air prevented fromn enteéring

the furnace, daring the passage of the mkes |

or rabbles throuﬂh the ore and over the
hearth of said fm nace..
9. In combination W1Lh a1 ore- 1*oastmfr fur-

nace having openmﬁ's in its side walls, 1a1s.es

orrabbles Wlth insaid furnace,adriving mecéh-

anism exterior to the furneee walls fmd ¢on-
riecting through the opemn os with the rakes
or 1&bb1ee, and means forniing a hquld seal
for said openings whereby the lieat, dust and
oases, are confined within the reaetmﬂ‘ cham-
ber, while pérmitting the rakes or mbbles to
be operated through said openiiigs.

3. In an ore-ro aetmn‘ furnace, a chaimber
having stirrers or scrapers adepted to move
over the floor of the furnace, tracks parallel
mth and exterior to the furnace, trucks or caf-
riages mounted and movable uponsaid tracks,
arms connecting the exterior trucks with the
interior stirrers, troughs or channels between
the trucks and ‘furnace- -chamber containing

a siibstance which will form a seal, and plates
centrally disposed with 1*eference to the
troughs and dipping into the contained si1b-
stance, the arms coniiecting the carriage with
the stirrers being bent so as to dip mto the

substance in the troughs, whereby a eeal is

effected.

4. In an ore-furnace, an oré-chamber hav-
ing stirrers or scrapers by which the ore is
stu-red and advanced, troughs or channels
formed exterior to the furnaee with depend-
ing plates-extending centrally into said chaii-
nels, a substance placed within said channéls
to cover the depending plate and form a seal
therewith, tracks exterior to the furnace, car-
riages adapted to travel upon said traeks and
arms having ons end connected with the car-
riage and the other with the stirrers or serap-
ers, said arms being bent so astodip into the

pendln plates.

5. A horizontal ore-furnace having travel-
ing stirrers or scrapers movable throun'h said
furnaee, carriages exterior to the furnace,
means for operating the carriages, connec-
tions between said carriageés and the stirrers
moved in unison, and

sulfur, and preventing the cold air from gain- | troughs in the side walls of the furnace and
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containing a sealing substance to prevent the
ingress or egress of hot or cold air or vapor,
the connections between the carriages and
the stirrers being bent to pass through the
sealing material in the channels.

6. Aroastingordesulfurizing furnace, hav-
ing a trough in its side walls provided with
sealing material, a seraper or stirrer adapted
to move over the furnace-hearth, an arm ex-
tendingfromsaid scraperand passing through
the sealing material, and driving means ex-

terior to the furnace connected to the arm for |

moving the scraper over the hearth, substan-
tially as set forth.

7. A roasting-furnace having rakesor rab-
bles movable over the furnace-fioor, carrying
devices exterior to the furnace, connections
between said devices and the rakes, and
troughs in the side walils of the furnace and
containing a mobile substance forming a con-
tinuous seal through which the connecting-
arms move, and depending plates, the lower
edges of which dip into the sealing substance
above the line of travel of the arms.

8. In combination with an ore-roasting fur-
nace having openings in its side walls, rakes

¢y

or rabbles within said furnace, a driving
mechanism exterior to the furnace-walls and
connecting through the openings with the
rakes or rabbles, means forming a liquid seal
for said openings, whereby the heat, dust and
gases, are confined within the roasting-cham-
ber, while permitting the rakes or rabbles to
beoperated throughsaid openings, and means
by which the sealing liquid is removed and
circulated.

9. A horizontal fuarnace having upper and
lower portions of the side walls made rigid,
an intermediate portion extending from end
foend and including means forming a mobile
seal, whereby the sides of the furnace are

contlnuously closed, rakes or rabbles within

the furnace-chamber, and driving means ex-
terior of the furnace and connecting with the
rakes or rabbles through said intermediate
portion. |

In witness whereof T have hereunto set my
hand.

BENJAMIN HALL.

Witnesses:
S. H. NOURSE,
- CHAS. K. TOWNSEND.
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