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(No model.)

To all whom it may concermn.:
Be it known that I, CHARLES JAMES FAU-
VEL, assayer and mining engineer, of 15

~Ge0rge Street, Mansion House, in the c¢ity of

London, Enwland have invented an Improved
I‘uma.ce for the Treatment of Refractory
Ores; and I do hereby declare the following

~to be a full, clear, and exact deserq tlon OE

the same.

This invention relates to the treatment of
refractory ores containing precious and other
metals, and it consists essentmlly of an im-
proved furnace whereby the operation of oxi.

dizing the impurities associated withor form-

ing part of the ore may be effected by a cur-
rent of hot air entirely outof contact with the
furnace gases so that the ore will not be ex-
posed to the chemical action of the said gases
or be contaminated by the formation of any

carbonaceous deposit therefrom, but, after
undergoing the process of O.X.IdIZIIlg‘, will be
delivered in what is technically known as a

“sweet ”” condition. To accomplish this oxi-
dizementandsweeteningitisessentialthatthe
current of air which is to effect the oxidation
should not be robbed of its oxygen to support
the combustion of the fire and accordingly
the oxidizing eurrentisseparately heated and
the passages are so arranged that neitherthe
ore nor the oxidizing eurrent can at any time
come in contact with the products of combus-
tion of the fuel, while the flues for the latter
are so mranﬂed as to mmsuretheutilization in
a rational manner and to the ntmost posmble
extent of the available heat.

The furnace is also applicable for chloridiz-
ing the silver contained in the ore for which

purpose 1t 1s only necessary to add the requi-

~ site amount of chlormatmg medium to the

40

45

't1011 of the entire fmnace

ore. |
This 1mpmved oxidizing and ore “sv. eeten—
ing”” furnace is 1llustra,ted in the accompany-
'nﬂ* drawings, formming part of this specifica-
tlon and . w111 be described with refel ence
thereto

Flﬂ'ure 1 1s a longitudinal sectional eleva—

cal section on line z—x Fig. 1. Fig. 3 1s a

central detaill section looking in the reverse

so direction to Fig. 1.

Fig. 2 18 a verti--

It comprises a fireplace A of suitable con-
struction, an air-heating chamber B, an oxi-
dizing tower C, settling chambers D, K, E/, E*,
and a chlmney F, mth jhelr various ﬂues,

chutes and other adjuncts constructed and

arranged for effecting the oxidizingoperation
as -hereiu_after described with reference to the

55

drawings in which the feathered arrows in-

.dicate the course followed by the produects of

combustion while the featherless arrows in-
dicate the course of the oxidizing current.

6>

~ The fireplace A is so constructed as to burn

any fuel, air holes being provided in the side

walls to admit air and insure perfect combus- '

tion. It is preferably built in. duplicate to
oive a greater command of heat at btartlnw or

Whenever required.

The oxidizing tower C in which- the oxida- |

‘tion of the sulphldes &e., 1s accomplished is

a rectangular brick structure about forty feet

high, ﬁtted internally with a series of inclined

fireclay slabs G each slab extending the full
width of the oxidizing chamber and project-
ing alternately from “the opposite walls by
whlch they are supported as shown in Fig. 1
so that the pulverized ore supplied at the tOp

of the tower must slide down these slabs in

succession, the slabs being SO ar ra,nﬂ'ed with

70

75

regard to eaeh other that the ore mll be de-

hvemd by each slab on to the highest part of
the next below and soon from one to another

8o

thronghout the whole series so that the whole

superficial area of the slabs is utilized as heat-
ing surface for the ore which is finally re-
cewed in the first settling chamber D at the
bottom of the tower. Itis beneath the in-
clined slab d forming one side of thissettling

chamber that the greatest heat is developed |

this being the point at which the gases from

‘the furnace enter the flues H, H’ of the oxi-
These flues 0 extend beneath
each of the inclined slabs G and communi-
 cate with vertical flues H’ in the end walls of

dizing tower.

the tower which are so interrupted by cross-

partitions A’ that the furnace gases will be

caused to follow a zig-zag course.such as in-

dicated by the feathered arrows so as to pass

through all the flues H in succession from the
lowest upward, the highest flue H finally lead-

ing into the upper end of a central downecast

e ——mar
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flue K leading into a cross-flue L situated be- | series of settling and condensing chambers E

neath the other inclined slab d’ of the settling
chamber D and communicating by a side pas-
sage at the opposite end with a flue M leading
direct to the chimney . None of these flues
has any connection with the interior of the
oxidizing tower so that the furnace gases can-
not ecome in contact with the ore or the oxi-
dizing current, while the course of the fur-
nace gases as well as that of the oxidizing
current being upward, and inverse to that of
the falling ore, the latter is subjected to a
or aduallv increasing temperature, the maxi-
mum degree of hea,t being attained at the
conzlpletlon of the operation. Inthis way the

heat is developed and utilized i1n the most

rational manner for progressively effecting
and finally completing the oxidation of the
ore. Each flue His inclosed at the underside
by a fireclay slab 2 which is also available as

which, in aseending through the oxidizing
tower, strikes against these underside slabs
and takes up beat therefrom.

The pulverized ore is supplied at the top of |

the oxidizing tower, by an automatic feeder
(preferably CODSIStlDﬂ‘ of a fluted cylinder

working in a hopper N) which distributes the
ore 1n the form of a thin stream extendmrrﬁ

across the whole width of the tower and fall&

upon the hot sloping surfaces G rolling down
them ina constant stream, the particles being |

raised to a state of incandescence by contact .

with the slabs.

During their passage down !

the inclined slabs, and in falling from one to

the next, the ore particles encounter an abun-

dant upwmd stream of hot air supplied from
the air heater 3. The air heater 1s situated

above the fire place A and is divided by baf-

fles b and provided with air inlets furnished
with dampers to regulate the air supply to
snit the ore under treatment. Theair having
been heated to the proper temperature passes

out of the heater through lateral and cross '

flues B’ B° B3 as lndmated by the featherless

arrows, into the upper partof the first settling .

chamber D and fows up through the oxidiz. |

ing tower meeting the mcandescent particles
of fmllmfr ore, checkmﬂ* their descent and scat-

tering them in such a way that no particle
t atoms of gold or other metal tobe locked up in

~can escape the complete oxidation and re-

ho

moval of its associated sulphur, arsenic, anti-
mony or tellurium compounds. Moreover, the

stream of heated air on entering the first set-
tling chamber D not only helps by its own

.temperature, and by perfecting the oxidation

at that point, to raise the temperature of the -
ore tothe highest degree just where the great-

est heating effect is needed but the air is in
the purest possible condition on meeting the
ore at the moment when it approaches the
completion of its oxidation, so that the culmi-

nating points of the heating and oxidation

coincide. The oxidizing current carries off
the fumes and passes off at the top of the

E’ E? wherein any solid particles that may be
carried off along with the oxidizing current
are caught and ‘wherein the :_-.ulphurous and
other fumes are condensed by contact with
the cooled surfaces.of metal tanks P, through
which a constant circulation of cold Wdter 1S
maintained, the air and vapors passing on
into the ehlmney I and being thus freed of
noxious properties, before bemﬂ' allowed to
escape.

Reverting now to the pr oduct of the oxidiz-
ing process, the oxidized and “sweetened”
ore is discharged from the settling chamber
D through a dISChELI"D‘B pipe Q (p rovided with
a leﬂ'ulatmﬂf‘ valve q) into a quick running
stream R Of cold water contained in atmun'h
into which the pipe Q dips whereby the pipe
is sealed against the admission of cold air.

It is necessary to keep the water in a turbu-

heating surface for the oxidizing ecurrent | lent state otherwise the bubbles of steam

may cause the particles to float on the sur-
face of the water, instead of being imme-

| diately immersed. The constant Ebﬂ'ltcltl()ll of

the water and the complete immersion of
the glowing particles may be conveniently
eﬂ’ected by the introduction in the pipe Q of
jets of cold water at S which meet the falling
stream of particles and increase the force

with which they desecend into the trough.

The sudden cooling of the glowing partlcle&,
of ore thereby _elfec,ted and the d_lsruptwe
effect produced by the flashin o of the water
into steam cause the breaking up of the par-
ticles and of any glaze-like eoatmn’ or adher-
ent oxides of the base metals, Whlch are car-
ried off by the running water, thus freeing
the noble metals of impurities which would
be detrimental to the subsequent amalgamat-
ing or other metal saving opemtmn The
pmtwles are transported by the running
stream to a series of settlers, amalg ramators
or other means of arresting and cﬂllectm o the
heavier and valuable metals contained in the
ore. As by this quenching operation the ore
is reduced to an almost impalpable powder
very fine crushing is not necessary and there-

| fore the output of the crushing mill can be

increased. Moreover, the partieles are 8o mi-
nute that there is' no longer any room for

them and the skin of oxide having been re-
moved, as above mentioned, the gold is clean
and in a condition speeml]y adapted for amal-
gamation.

The settling chambers E E” E? are provided
with discharge spouts e closed by valves, at
which the particles intercepted and the sul-
phurous and other vapors which have been
condensed may be periodically discharged
into trucks below. |

In order to insure a sufficient draft in the
chimney todraw theair through the air heater

‘and through the 0*{1d1x1nwt0wer and condens-

ing chambels, and llkemse to draw the fur-

tower into a downcast flue O leading to the ! nace gases through the ﬂuea above described,
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nected with each other in zig zag

493,076 "

special draft furnaces T would be provided,
communicating directly with the chimney,
and over them, air-heating chambers VY, con-
nected by a flue with chamber D, for the sup-
ply of hot air thereto, should the supply from
the air heater B before described be. insuffi-
cient. Retorts for the generation of oxygen
or chlorine gas, may be arranged in or above
the furnaces T for supplementing or replac-

ing as the case may be the oxygen of the hot-

air supply when required.

- Having now particularly described and as-

certained the nature of the said invention and
is to be performed,
I declare that what I claim is—- =

1. In a furnace for the treatment of refrac-

tory ores, an oxidizing tower or shaft having
a series of inclined shelves projecting within
theshaftalternately from oppositesidesthere-
of, in combination with horizontal {ransverse
flues formed beneath such shelves and con-
order by
vertical end flues, the lower end of the series
being connected with afurnace ad jacent to the
tower so as to receive the furnace gases there-
from, whereby the shelves will be heated by
the furnace gases passing through the said
horizontal flues, substantially as Specified.

2. In a furnace for the treatment of refrac-

‘tory ores, an oxidizing tower or shaft having

a series of inclined shelves projecting within

theshaftalternately from opposite sidesthere-
of, in combination with horizontal transverse

flues formed beneath such shelves and con-
nected with each other in zig zag order by
vertical end flues, the lower end of the series

being connected with a furnace adjacent tothe

tower, so as to receive the furnace gases there-
from and at top to a down flue- leading be-
neath the settling chamber at the foot of the

tower and thence to the chimney, substan-

tially as specified.
g. In a furnace for the treatment of refrac-

tory ores, an oxidizing tower orshaft provided.

with a series of inclined shelves projecting
within the shaft alternately from opposite
sides thereof and with transverse flues formed

beneath said shelves connected together in

zig zag order by end flues and connected with
a furnace so as to receive the furnace gases
therefrom, in combination with an air heater
situated above but having no communication
with the furnaceand connected with the lower

end of the shaft or tower so as to supply a-

current of heated air thereto which flowing
upward through the shaft or tower meeéts the
stream of falling ore passing overthe shelves,
as described. | -

4. In a furnace for the treatment of refrac-
toryores, an oxidizing tower orshaft provided

with alternating inclined shelves having flues-

beneath them connected together in zig Zag
order and connected with a furnace so as to
recelve the furnace gases therefrom, an air

heater above the furnace connected with and t

as specified.

~

for supplying hot air to the interior of the N

tower and a hopper shaped settling chamber

at the foot of the tower for receiving the par-.
ticles of ore after being subjected to the oxi-

dizing action of the air current, theinclined

1 sides of the said settling chamber having

70 -

transverse flues beneath them through which =~

the furnace gases pass on their way to and
from the shelf flues of the tower, substan-

tially as specified. .

9. In a furnace for the'treatment of refrac-
tory ores, comprising an oxidizing tower or
shaft having a series of internally-project-

ing alternating inclined shelves heated by

flues beneath coupled in zig zag order and

connected with a furnace as described, and

an air heater for supplying an upwardly flow-
ing current of hot air to the intérior of the

tower or shaft, the combination with the re-

celving and settling hopper at the foot of the
tower, of a vertical spout -arranged to be

sealed by dipping into running water and con-

taining perforated jet pipes at which jets of
cold water are projected across said spout

S0 as to meet and quench the freely-falling
ot ore particles, substantially as speci- -

stream
fied. R |
6. In a furnace for the treatment of refrac-

75

80

90

tory ores, comprising an oxidizing tower or

‘shaft having a series of internally-projecting

alternating inclined shelves heated by flues
beneath coupled in zig zag order and con-

nected with a furnace as desecribed, the in-

terior of the tower or shaft being connected
at bottom with an air heater as described, for-
supplying an upwardly flowing current of

hot air through said tower, the combination

bers for intercepting particles carried over by
the air current, the chambers being connected
on the one hand with the upper end of the

tower or shaft by a down flue and on the other

hand with the chimney, as desecribed. -

7. In a furnace for the treatment of refrac-
tory ores comprising an oxidizing tower or
shaft having a series of internally-projecting

[oC

‘with said tower, of a series of settling cham-

[05

I10

alternating inclined shelves heated by flues

beneath connected in zig zag order and con-
nected with a furnace as described, the in-
terior of the tower or shaft being connected

‘at bottom with an air heater, as described for
supplying an upwardly flowing eurrent of hot

II5

alr through said tower, the combination with

sald tower, of a series of settling and con-
' densing chambers for intercepting the parti-

I2¢ -

cles carried over by the air current, said cham-

bers being connected on the one hand with a

down flue leading from the top of the tower

or shaft and on theother hand with the chim-
‘ney, and containing hanging water bridges or
tanks through which cold water may circulate
for providing cold surfaces within the cham-

té5“' |

bers for condensing the fumes, substantially

8. A furnace fo.r

the treating of refractory

130
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ores, comprising a tower having internally- | current and fumes so as to avoid loss of heat,

projecting alternating inclined shelves with substantially as specified.
flues beneath them connected together in zig Dated this Sth day of April, 1302.

zag order and connected with a furnace as . ' J
¢ described, and having a down flue for the | CHARLES JAMES FAUVEL.
" furnace gases connected with the uppermost Witnesses:

shelf flue and a down flue for the oxidizing WM. CLARK,
current and fumes, the down flue for the fur- | Patent Agent, 93 Chancery Lane, London.
nace gases being situated between the oxidiz- T. W. KENNARD,

ro ing shaft and the down flue for the oxidizing | 55 Chancery Lane, London, Clerk.
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