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ALFRED GEORGE WELLS, OF LONDON, ENGLAND.

'FURNACE FOR TREATING ORES.

SPECIFICATION forming part of Letters Patent No. 625,9 12, dated May 30, 1899,
- ‘Application filed June 28,1898, Serial No. 684,669, (Nomodel) '

To all whom it may cohcermn:

Beitknown thatl, ALFRED GEORGE WELLS,
engineer, a subject of the Queen of Great
Britainand Ireland, residingat London, En g-
land, have invented certain new and useful

Improvements in F'urnaces for the Treatment |

of Ores,(for which I have filed an application

ber 7,1897,) of which the following is a speci-
fication. _ SR S
This invention relates to improvements in
apparatus for roasting and reducing oresin a
closed or air-tight chamber, and has reference

both to an improved arrangement and con-

struction of furnace and flues for heating the

chamber externally and to an improved ar-

rangement and construction of the chamber

within which the ore is roasted by the heat

~imparted by the furnace and flues and is
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simultaneously reduced by the hot gases em-
ployed for such purpose, the improvements’
relating to the furnace being designed to ef-
fect a better heating of the reducing-chamber
with a more economical consumption of fuel
and those relating to the reducing-chamber

being designed to enable the pulverized ore

chamber, but will, nevertheless, pass into and

out thereof and will not be continuously sub-
‘Ject to the action of the ore-reducing gases.

- traversing the chamber and which will con-

35

sequently avoid the serious disadvantages in-

cidental to the present means of manipulat-
ing the ore while under treatment in such ap-
paratus, which means are either occasionally

~Introduced by hand through side openings

40

into the chamber, the disadvantage of which
“isthatairobtains access tothe chamber,which

18 not desired, or are arranged within the
chamber and continuously operate therein

‘and are continuously subject to the action of

the ore-reducing agent within the chamber,
the disadvantage of whichis that they are so
quickly destroyed as to necessitate such fre-
quent interruption of working and expense
of renewal asto render the treatment of ores

. 1n such apparatus impracticable and com-

50

mercially unsuceessful.

The reducing-gas employed may, for ex-
ample, be produced by passing superhe,ated_

| steam either through spongyiron ore or over

1

Tor British Patent No. 28,894, dated Decem- |

Incandescent limestone heated in a chamber
from which atmospheric air is excluded, or
may consist of superheated steam saturated

with alkaline vapor or gas; but other reduc-

Ing gases may be employed, as best suitable

to the nature of the ore under treatment.

On the accompanying drawings, Fignres 1
and 1 represent a broken longitudinal section

~of the improved apparatus. Fig. 2 represents

‘atransverse section through A B, Fig.1. Fig.
3 represents a top plan of the ore-outlet end;

and Fig. 4 represents a sectional plan of the

ore-inlet end through C D, Fig. 1.

~-In carrying out the invention,the reducing-
chamber ¢ is built above the heating-flues b,
‘through which the furnace-gases circulate
irom a fire-chamber 0’ to a chimney %, and
‘the heating-flues are above the air-heating
-flues ¢, through which atmospheric air trav-

-erses from an inlet at the end of the ‘appa-

‘ratus farthest from the fire-chamber and in
‘doing so is gradually heated up by the down-
‘wardly-radiating heat of the superposed heat-
Ing-flues until it emerges in a highly-heated
‘condition into the fire-chamber, and so tends
to be traversed therethrough by means which | |
will be in continuous operation within the |

to economize the consumption of fuel.
The air-heating flues are constructed with

‘a transverse inlet-duct ¢, from which branch
~a series of longitudinal ducts ¢?, which extend

under the heating-flues until they emerge into

‘a transverse duet ¢® at the fire-chamber end

of the apparatus, and which by one or more

‘descending ducts ¢* leads the hot air into the

fire-chamber b', below the grate-bars #®. The
inlet ¢’ is provided with an adjustabledoor ¢
to regulate the supply of air to the furnace.

Theheating-flues are constructed with a Zig-

i |

zag flue 0% which leads from the fire-cham-
ber &' to and fro across the apparatus be-
tween the subposed air-heating flues and the
superposed reducing-chamber, the transverse

flues communicating at their alternate ends

with each other, so as to make a continuous

flue, which at the farther end of the appa~

ratus emerges into the chimney 4%, by which

‘the furnace-gases are carried off. The trans-
verse flues b6* are provided with end doors b -
| to facilitate their cleaning. The fire-cham-

|

ber is also provided with an air-tight door b7
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otherwise than through the air-heating flues | fine spray of water from a pipe f* to cool the

excepting when desired.

The reducing-chamber is built above the
heating-flues and may be made of any re-
quired height, width, and length and 1is so
adapted that the ore to be treated is auto-
matically supplied thereto at the cooler end
of the chamber and is automatically removed
therefrom at the hotter end by means respec-
tively serving when in operation to prevent
access of air to the chamber and such that

the ore is traversed along from end to end of |

the chamber by means which enter the cham-

ber at one end and emerge therefrom at the

other end and at each end dip into and pass
through a water-tank by which the chamber

end is closed air-tight (both ends of the cham- |

“ber being similarly kept air-tight) and the
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ore-traversing means after emerging from the
chamber are cooled before reéntering the
same. The chamber is also provided with
means by which the hot reducing-gases are
admitted thereinto at the ore-exit end and
are led therefrom at the ore-entry end either
to the chimney by which the furnace-gases
are led away or to any suitable condensing
apparatus,wherein such of the products elimi-

nated from the ore as are sufficiently valu-

~able may be recovered as by-products in any

30

sunitable manner.
The ore is automatically and intermittently
supplied to the chamber through hoppers d,

(into which it may be fed by a chute d**,)

each of which is fitted at its bottom with a
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hinged flap or door d', having an arm d¥,
which is connected to a spring d* or to a
weighted chain or thelike means,which serves
normally to keep the hopper-door closed, the
doors d' being automatically and intermit-
tently opened to discharge the contents of the
hoppers onto the hearth of the chamber at
any required intervals of time by traveling
trippers ¢, hereinafter further referred to,
which engage with the door-arms d* and by
overcoming the action of the springs d? open
the doors, which are again closed by the
springs when the trippers pass beyond their
range of action on the door-arms. |

The ore after having been traversed along
the chamber, as hereinafter described, falls
into a discharge-hopper, from which i1t 13 au-
tomatically discharged into trucks run there-
under without admitting air to the chamber.
T'o this end the hopper is made in upper and
lower parts f /', the bottoms of which are nor-
mally closed by hinged counterweighted doors
7?13, respectively, having extending arms f*,

- adapted to be alternately engaged at regular

6o
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intervals by a stud f°, projecting from a ro-
tating part /% so as to cause the upper hop-
per part to discharge the ore therein into the
lower hopper part while the cutlet of the lat-
ter is closed and the.lower hopper part to

outlet from the upper hopper part is closed.

hot ore which falls thereonto and prevent the
door from buckling.

The ore is traversed from end to end of the
reducing - chamber by chains e, fitted with
cross-bars €2, carrying adjustable rakes e,

- which are suspended just above the bed of

the chamber and serve to traverse the ore

‘under treatment from the inlet to the outlet

end thereof. The bars ¢* are supported at

I their ends by runners e*, guided in channels

a?, let into the side walls a® of the chamber,
and the intervening slack portions of the
chains e are supported by carrier-wheels a,
arranged in other channels ¢’ let into the
chamber-walls. |

The channels ¢? ¢® are supplied by suitable
inlets ¢ with running streams of water,which
out
end of the chamber, the water in the channels
serving to aid in keeping cool the runners and
carriers et a* and the parts they respectively
support while traversing the chamber.

At each end of the reducing-chamber i1s ar-
ranged a water-tank ¢, into which there dips
a hood a®, which incloses the open endsof the
chamber and of the channels a® ¢, so as to
seal the same from communication with the
outer air. The chains e as they enter the
chamberand emerge therefrom are guided by
carrier-wheels ¢”,inalinement with which and
with the chain-channels a’ and so mounted
as to partly rotate under water in the tanks
g are arranged other carrier-wheels g',which,
conjunctively with the wheels o', serve tode-
flect the portions of the chains respectively

leaving and reéntering the chamber and to
cause the same, together with the bars and

rakes they carry, to pass under water, as rep-

‘resented in Fig. 1, whereby they are cooled
‘and prevented from being so highly heated

while in the chamber as to be rendered sub-

ject to the destructive action of the reducing-
‘gases circulating therethrough. The cham-

ber-roof «® is provided with rails o’, which

serve to supportthe bars e*and chains ewhile

returning outside the chamber from the exit

end to the reéntering end thereof.

The trippers ¢', by which the hopper-doors
d’ are opened, are carried by the chain-bars

¢e? at any desired intervals apart to regulate
the supply of ore as may be required.

The side walls of the chamber are formed
at snitable intervals with inspection-open-
ings % closed by air-tight doors a''.

The reducing-gases are caused to enter the

‘chamber, at the ore-outlet end thereof, 1n a

highly-heated condition by pipes or ducts 7,
leading from any convenient heating orsuper-
heating apparatus wherein they are or may

“be generated or heated toany desired degree,

and after coursing. through the reducing-

~chamber in a direction opposite to the travel -
discharge its contents into the truck while the |

of the ore under treatment they pass away
from the chamber by outlets /', which may

The hopper-door /2 may be played on by a i either lead to the chimney 6°, as represented,

low at each end into a water-tank g at the
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or may lead toany smtable apparatus where- |
in they may be condensed and any contained

- valuable matters recovered, as aforesaid.

IO
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What I claim as my mventlon and desire
to secure by Letters Patent, is—

1. In apparatus for roastmﬂ* ores, in com-
bination, a closed roastlnn*-chambel wherein
the ores are roasted and reduced a fire-cham-

ber, means for supplying 1eduem g-gases to.

sald closed chamber and le&dmﬂ' them there-
trom, the roasting-chamber hea,lbh the trans-
versely-ar1 an ﬂ*ed zigzag heating-flues below

the bottom of the elosed roasting - chamber

serving to lead the furnace-gases from the
fire- chambel to and fro unde1 the roasting-
chamber hearth, and air-heating flues below
said heating- flues serving to lead atm ospheric
alr from an 1111@13 at the 000161 end of the appa-
ratusto the fire-chamber wher ebyitis heated,
the fire-chamber being ar mnﬂ‘ed adjacent to

‘the ore-outlet end of the appmatm as set

forth.

2. Inapparatus for 10dst,1n goresin a closed
or air-t

ber Whe]i ein the ores are roasted and redueed

a hopper with a flap-bottom for supplying the'-

ore to be treated to the chamber, a ho pper with

superposed flap-bottoms for removing the

treated ore and preventing access of air to the
chamber, meansfor supplying reducing-gases

to the cha,mbel and leading them therefrom |
~awater-tank at each end of the chamber, and

a hood at each such end dipping into the Wil-

- ter-tank and serving to seal and close the

35

chamber end, and means for traversing the

~ore from end to end of the chamber adapted

to emerge from and to reénter the chamber

throuwh said water-tanks and to be cooled

tight chamber, in eombmatmn acham-

thereby befole reéntering the chamber, and
to actuate both the ore- mlet and the ore-out-

let hopper ﬂaps, at 1’*e0'ular mtewals as set
forth.,

40_.

3. In appal atus for roastmﬂ* oresin a e]losed |

or air-tight chamber, the eomblnatlon of a
chamber wherem the ores are roasted and re-

duced, means for admitting ore to the cham-
ber, an exit for treated ore, a gas-inlet and a
'-ﬂ'a% outlet communicating w1th the chamber,

11qu1d seals at opposite ends of the chamber,
and suitably-driven means passing throuo‘h
the liquid seals for moving ore lon n'ltudmally
of the chamber. .

4. Inapparatus forr O&Stln“‘ ores in a closed

or air-tight chamber, the combination of a
‘chamber wherein the ores are roasted and re-
duced, means for admitting ore to the cham-
ber, an exit for treated ore, a gas-inlet and a
ﬂ‘as--011tlet communicating w1th the chamber,

:amks g, g at opposite ends of the (,ha,mber
and adapted to hold liquid, means for closing

the ends of the chamber emept through liquid

in said tanks, wheels ¢', ¢', axles therefm

Sald wheels e*s:tendlnﬂ' into the tanks bralow
the liguid-level employed ‘oherem endless
chains passing around wheels ¢/, one side of
the endless chains passing through the cham-
ber, the other side of the chain passing out-
side of the chamber, and means moved bysaid
chains for moving.ore lon w1tudmally throun*h

the chamber.

Signed at London England, thlb SOth day
of Apu] 1398.
| ALFRED (-}EORGE WELLS
Wltneqses
CHARLES AUBREY DAY,
ALFRED CHARLES DAY.
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