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~ (Model.)

\
-
1

Fs
aa

'

o4

N\

Xq |7

o

a
a
4
..—.

&
g
N |
_ N . o
/ AANRRRRANY ALLLLILL L LA AL LA R AR SRR ANNY 'NUAAANNS //u
s ALLLLLLLLLLLALANSALAA RANRAARNN RS / S|

Patented Sept. 21,1880.

S LLLATALILILLLLLLEL ULV LLL SR LR AL LARAAR AR A RR AR AR RN

AT1LL1LILLLLRA LA LL LT L AL L L LA AL AL SRARAARRRRRARR RN SANNRARRA

~ No. 232,53T7.




10

20

25

FFECEO

JOHN H. MORTON, OF KEYPORT,

NEW JERSEY.

FURNACE FOR ROASTING ANDREDUCING ORES.

| SPECIFICATION forming pa,rt ef Letters Patent No. 232, 837, deted September 21, 1880.

| Appheatmn filed March 13, 1330.

(\Indel}

To.all whom it MY CONCErn :

Be it known that I, JOHNH “ORTOY et
Keypelt Monmouth (,ouuty in the State of

New Jelse y have invented certain new and
useful Implm ements relating to IFurnaces for
Desulph urizing and Reduunn Metalg, of Whldl'
the following is a, speuﬁeatlon | .
. My improvement is intended more partlcu--.
l.:uly for reducing ores and earths containin o
‘alnable metals com. |

I believe it may be used, |
however, with success in tr eating base memle |

gold, silver, and other 3
bme(l with sulphur.

as the Seveml sulphuarets of Iead and ores of
iron and copper. -

The following is a deser iption of what 1 (3011- |

sider the beet means of cmrvmn eut the 111

‘vention.

The accompanying dmwulﬂ f01 s a part of

this specification, and replesents a Vver tlcle'-
section through the apparatus. ;
- Referring to the drawing, A represents the
masonry of what may be an ordinary rever-
beratory furnace, and A’ the masonry of a stack,
At or near the top of the stack pro-

therefor.

vision is made for allowing the introduction of
finely-crushed ore thmunh a controlling-valve,

- D. Anyordinary uleaus(notrepresented) may
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~tory hearths.

be provided for elevating the material and sup-
plying it as required to the hopper E. The

stackis peculiarlyformed,having great breadth

and containing a series of melmed reverbera-

- clinations of the several hearths be sufficiently
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great to allow the material to fiow slowly down

toward the lower end of the hearth, where it |
~ descends to the next hearth.
- lower end of each hearth an opening is made
in the stack the full width of the hed.1th con-

Opposﬂ:e the

trolled by a door or damper.

The whole or any part of the &ppdl‘&tub may
be inclosed within a snitable roof. The fire-
doors, grate, &c., with other various doors and
apputrtenances, may be of the ordinary con-

- struection.

The gases after passing throu gh the inclined

| hearths OT passages are condueted downward
from the top of the stack A’y and after pass-

g a greater or less d1stance over a water-sur-
fftce, Whmh will absorb the dust and a portion

5o of the gases, they may rise again either by

Care must be taken that the in-

dinary device driven by an engine. (Not
represented.) The down passsage for the gases
1s indicated by I, and the water- surface by J.

The gases willultimately bedischarged through

a flue, P, which may be of any hewht 1eqmu,d

To opemte the device, the ettendaut opens
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and closes the valves U C?, &e., as he finds

by theory and practice shall be most expedi-
ent, according to the character of the ores or
mixtures of ores which are treated. |

The current of air drawn into the stack ln
suction at any one of the valves C/ C? by the
draft of the chimney strikes upon the upper
face of the rever beratory hearth opposite the

valve, whence it is deflected upwerd through

the 016

The hearths have upper and lower faces, d
d’, arranged 1n the form of a triangle, to pre-
veut the Toss of heat by keeping the ﬂ’mme COll-
stantly in direct contact with the descending
ore, and also to prevent the formation of ed
dies in the air-current, which would be formed
when straight inclined projecting
arranged 1n the stack; which have heretofore
been ueed | -

The theory is to supply the ores in a com-
minuted condition,adapted to be quickly acted

on, and to cause the granulated or fine par-

ticles to roll and othermse tumble, so as fo

be presented in a great variety of positions.

‘I'he current of hot pr oduete of combustion con-
taining sulphurous g

of the flue by a f1eeh current of air; causing
an immediate combustion of all the sulphu-

rous vapors, thereby generatinganintenseheat.

Ifurther effects of buch air-currents are to de-
flect the current of flame downward upon the

floor of the opposite hearth and to aid in the

oxldation of the ores. In other words, after

‘the ore has passed its controlling-valve D and

entered the series of reverberatory hearths it
is-subjected to a- desulphurumg and oxidiz-
ing current of ascending flame. - It is exposed
to thlb current on a succession of highly-heated
inclined surfaces, and under coudltlone of agi-
tation of tumblmo which is highly fdvomble

and the oxidation of the metal.
By effecting the desulphurization and the

oxidation in combmmtwn with the reverbera-

thelr own levity or mded by a fan or othel or- | 1301y furnace a*, below, I greatly economize the
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heat and reduce the labor. No fuel is required
on the inclined hearths «’ a?, &e., only the
gases which are relatively waste from the re-
verberatory furnace a*. The high tempera-
ture attained by the c¢re in the process of roast-
ing is not diffused and lost, but is made a pre-
paratory heating,
by the more intense heating in the chamber M.

M 1s a chamber lying below the hearth of

‘thereverberatory furnace a*, and communicat-

1ng therewith by a narrow but sufficient pas-
sage to allow all the material which comes
down through the tortuons desulphurizing-
passages to DLe discharged into the chqmber
M at a high temperature.

The objeet of the chamber M and its connec-
tions is to deoxidize or chloridize the ores.

For the purpose of deoxidizing I provide a
liberal supply of water-gas, produced either
by carrying steam through a mass of red-hot
charcoal or coke or coal.
at & high temperature through the passages
m around the base of the chamber M.

‘The water-gas or hydrogen is presented at
a high temperature to the ore in the absence
of oxygen, except such oxygen as may be con-
tained in the ore. The effect is to very thor-
oughly exhaust the previously finely - broken
and desulphurized ore of its oxygen. The
greater part of the oxygen is removed in the
upper part of the chamber M, where, by its

union with the hydrogen, it still further inten- |

sities the heat. Whatever oXygen may remain

in- the ore meets in its descent a current of
carbonic oxide or hydrogen under the most
tavorable conditions for union with the hy-
drogen or carbonic oxide.

In the operation care must be taken to ﬂ*uard
b, and all the passages to

the bottom opening,

to be immediately succeeded

This gas is supplied:

| ]

ores, and purifying them from

the cha,mber M against the access of air. To
avoid this the deoxidized material may be dis-
charged into any suitable car or water-tank.

I propose in some cases to introduce chlorine
gas. Chblorine presented under these condi-
tions, will, I believe, be peculiarly useful in
chloridizing ores of silver and perhaps other
sulphur, phos-
phoms,arsemc and otherimpurities.
earth coutwmmg silver and gold may be simply
desulphurized and passed down into the lower
chamber, where a strecam of chlorine gas 1s
allowed to act upon the ores as long as may
be found necessary. The ores are then passed
out 1n separate charges. ~

I am aware that a series of reverberatory
hearths formming a tortuous passage for ore,
terminating at its lower end in a
passage leadin g to a cupola below, connected
near its lower end with a fire-box, has-hereto-
fore been employed, and I therefore lay no
claim, broadly, to such invention.

1 clmm as my Invention—

The series of inclined reverbemtory hearths
«’ a?, forming a tortuous flue, in combination
with the adjustable air-valves C/ C?, reverbe-
ratory furnace a*, with its fire-box a, and the
deoxidizing - chamber M, below said reverbe-
ratory furnace, with throat opening into the
hearth thereof, and provided with gas blast-
pipes m, as herein specified.

In te&tunouy whereof I have hereunto se
my name in presence of two subseribing wit-

nesses.
* JOHN H. MORTON.

Witnesses:
THOMAS D. STETSON,
H. A. JOANSTONE.

Oresor

reverberatory.
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