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IMPROVED FURNACE FOR ROASTING AND CHLORIDIZING ORES

=l

The Schedule referred to in these Lietters Patent and making part of the same.

To all whom it may concern :

Be it known that I, HeENRY TINDALL, of Chicago,
Cook county, State ef Illinois, have mvented a new

and improved Furnace for Desulphurlzmg Metallic

Ores, * tailings” for furnaces, and other similar pur-
poses and I hereby declare the following to be a full,
clear, and exact description thereof, which will enable
these skilled in the art to make end use the same,
reference being had to the accompanying dra,mnge
making a part of this speelﬁeetmn, in which—

Figure 1 is a perspective view of my mpreved fur-
nace, showing also the car for removing the ores when
they are delivered from the furnace; .

Figure 2 is a longitudinal section on line % z of fig. 1;

Figure 3 1s a VertLeel traneverse section on line ¥ y, -

and
Figure 4 is a vertical transverse section on line z 2.
Oerresmndmg letters refer to eerreSpondmg parts
in the several figures.
. This invention relates to furnaces for roasting ores
Lontemmg the precious metals, and it consists in a
furnace in which the process of desulphurizing and
chioridizing such ores is simultaneously carried on,
and in the construction, combination, and arr angement
of the parts thereof, as will be hereinafter described.
A is a furnace, which is provided with a grate in the
usual manner, and which may be of brick alone, or
- any refractory ‘material. It is erected upon a suitable
foundation, .and consists of two parallel vertical walls,
B, which terminate in an arch at the top, the end en—
elosmg walls being of the same material as the sides.
This  mason-work also surmounts and encloses the

remaining portion of the furnace, as will be more fully '-

described hereafter.

B are the vertical walls above referred to.

C O are partition-walls, running parallel'to the sule
walls, and which divide the passage for the products
of combustion into three, more or less, distinet flues.
From the front-to the reer of the ﬁlrn&ee, they may
be ‘of brick, stone, or iron, or they may be partly of
Asonry and partly of 11*011, and they also serve .as
supports for the sole or heerth upon which the ores
rest while being roasetd.

D D! D*are the flues or passages from the furnace to
~the rear.end of the hearth, through which the heated

products of combustion, ensmg from the fuel on the

grate, pass, for the purpose of heating the lower por-
tion of the ores on the hearth, to the depression in
their upper surface, as shown at G @G, fig. 4, from

where they unite. in a short vertical ﬂue and aseend\

to the chamber or flue E, where they are further
utilized, in heating the upper surface of the ore, and
from which they escape to the atmosphere threugh
the pipe H, as seen in fig. 2.

- Eisa flue or channel, which is formed of a flat sheet

the furnace.

“proper height.
able dimensions, which is inserted into the upper por-

+— -

arched plate of similar material, and is to be of any size

required to meet the views of the constructor. _
“The plate b, composing the bottom of this chamber,

may rest upon projections formed in the side walls of"
Tts Jower surface is exposed to the action

of the escaping gases, while its upper surface is covered
with a plate or plates, or slab of soapstone, which serve

" the purpose of preventing injury to the metal, conse-
~ quent upon the presence of the sulphur which is found

in the ore. The metal arch comprising the roof of this
chamber is protected from the action of the sulphur by

| means of the blocks of soapstone, or it may be fire-

~brick, for a distance vertically of, say, six inches, or as
far up upon its sides as it is mtended to heve the

charge of ore to be roasted extend ; and, should it be

“found necessary, the whole 1nterler surface of ther

chamber may be thus preteeted
G- G are the depressions in the partlmen-walls ebove-

referred. to.

H is the pipe through whleh the preduets of com-
bustion pass, together with any vapor that may arise
from the ores, after such vapor has passed through
an atmosphere -or stratum - of ehlerme gas, as m]l be

‘Thereinafter described.

~ Tis'a pipe or tube, through Whleh the ore is to be

fed to the desulphurizing or roasting-chamber, from

any suitable receptacle therefer to be located at a
It consists of a bex or tube of suit-

tion or roof of the roasting-chamber, and is provided

| with a valve or grate for regulating the passage of the

ore to said chamber.
- d d are apertures formed in the end of the roasting-

chamber, for the purpose of inserting & rod or shovel,

4| for agitating the ores while the operation of desulphur—-

izing and chloridizing them is being performed. These
apertures are to be closed with doors or plates of metal,
of any suitable construction.

K is a furnace, which is constructed of mesonry simi-
lar to the one eheedy described,; and may be arranged
with reference thereto, as shown in fig. 1, fig. 3, and fig.

4 of the drawings. Tt is provided with a grete L, fig.

3, and with suitable doors, for the insertion of fiuel and
the removal of the ashes. This furnace is divided into
two compartments (an upper and a lower one) by means
of a plate, N, of metal, or it may be of soapstone, or
any suitable metemeL the lower partition forming the
furnace in which the fuel is burned, and the upper, the
furnace or chamber in which the chlorine gas 1s gene-
rated for use, as will be more fully described. Theupper
portion or chamber of this furnace is provided with a
door, O, which covers an aperture through which may
be mserted a metallie eup or basin, ¢, of sufficient capac-
ity to receive the gas-generating vessel M. This cup
rests upon the plate composing the bottom of the cham-

or plate of any suitable metaJ which is covered mth an ! ber, end may be filled or pa,rme]ly filled with water, for




the purpose Of fermmg 2 bath in which the vessel M,
- with its contents, is to be placed, for the purpose of

being heated, so as to convert the contents of said ves-r.

sel mm gas.
M is a vessel, of lead. or glass ‘the c&p&clty of which
will be deter mmed by the amount of gas which it is

desirable to generate in a given time. Said vessel is.

placed within the cup or basin ¢, and is provided with
an aperture in its top, head, or upper surface, for the
insertion of the materials from which the ga-s is gene-~
rated, which aperture is provided with a stopper, which
screws tightly therein, so as to prevent the possibility
of leakage. 1t is also provided with a pipe, which is
‘gecured to its upper surtace, and which communicates
directly with the ore-chamber in the first-mentioned
furnace, and is for the purpose of conducting the gas
generated in said vessel to said Gll:tmber when 13116
a,ppfuatu& is in operation.

N is the plate which separates the fuel—burnmg par—
tion of the furnace from the he&tmg or gas-generating
chamber. -

O-is the door covering the passage, through which
the vessel M and cup e may be inserted and removed.

This farnace is provided with doors for the insertion
of fuel and the removal of a,sh%, in the usual or any
convenient manner. |

- P 1is a trough or chute, which is wtmchf.,d to the rear
' and of the 1021&131]1g—(3h‘b111b61 and is for the purpose of
conveying the contents of such chamber to car R, which
conveys the same to the amalgamators, or to :me other

desired location.. This chute passes through the rear

wall of the furnace, and across the vertical ue at the
rear end of the mastmg-ehmnber, and is firmly secured.
‘to the rear end of .the chamber E, so that as soon as
the charge of ore is ready for dehvery, the shovel or
- seraper may be inserted through the door O, and such
contents rea,dﬂy removed through the same chute into
the car.

It will be observed that the bottom plate, b, of the

chamber E has an inclination downwards, from 1133 front
to its rear end, which form of constluctlon is designed
to facilitate the removal of the ores from said chamber.

R is a car, which is so arranged upon suitable rails,

‘that it will pass- directly under the spout or chute P,
and so that the contents of the furnace will be chs-
charged directly into said car, and the car then be run to
any desired point, and its contents at once discharged ;

or they may be allowed to remain thereln until they[

have become cooled. |

1t is apparent that any desired number of roasting-
furnaces- may be arranged contiguous to each other,
“and that the gas-generating furnace, with its vessels
may be of such dimensions as to supply the reqmsme
‘amount of gas for such furnaces, the only change in
such a case necessary being to plomde several pipes
in connection with the gas-r emrt for carr yulg the gas
1o the several furnaces. |

The operation of my improved furnace is as follows :

The furnace having been constructed as above de-
scribed, the ore to be treated is passed through the
chute I and is evenly dlstllbllted over the sole ov
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{-hearth. When the fire is }nndled in the furnace A,

and as the heated gases pass to the rear, they im-
pinge against the bottom plate of the sole thus im-

parting a. portion of their heat to the lower perbmn of

the ore. They then pass up through the vertical flue
at the rear of the chamber K, and irito the space in said
chamber above such -ore, and to the outlet H, in the

front end or top of said ch&mber thus impar tmg the
‘remaining portion of the heat, or a lasrge part thereof, to

the upper surface of the ore upon the hearth.. Simul-

ta,neously with the kindling of the fire in the furnace
A, 4 fire is lighted in furnace L, in order that so scon
as the ore commences to be heaued in A, a stream of

chlorine gas, generated from the muriatic acid and man-
ganese, or other suitable materials contained in the ves-

-sel M, shall commence passing into the space in the
ehmmbel H, thus enveloping the upper surface and fill-

ing the mterstlces, bétween the parts or particles of the
ore upon the hearth. It being a well-known fact that

chlorine gas is heavier than the products of combustion .

which arise from burning fuel, or the vapors which arise

| from the ore while being roasted or treated in the fur-

nace, it follows, as a consequence, that the gas will re-
m‘un in mtmmte contact with the ore upon the hearth,

while the vapors from such ore, and gases from the fuel -
will be compelled to rise thmugh a much heavier and

more. dense medium, and it is believed that, as a con-
sequence, a very large portion, if not all, of the particles
of metal which usually pass off witl the vapor or fumes
of the metal, will be arrested by the enveloping or in-

tervening strata of gas, and.be retained and mmg]ed -

with the ore in the form of ehlorides.
Having thus described my invention,

What I claim, and desu'e to secure by Letters Pat- -
ent, is—
1. A furnace f01 tre.:btmg ores, in which the opera-

tion of desulphurizing and chloridizing or chlorinating
such ores is performed sunulmnenusly with the roast-
ing of the same, substantially in the manner described.

2. The @h%mber E of the furnace, as composed of a

met&l bottom, with metal sides anti roof, said bottom.

and sides bemg protected from the action of the sul-
phur, substantially as shown and desecribed.

3. The combination of the chamber E and the gas-

gener &tlng appar a,tus, subst&ntla lly as shown and de-
scribed.
4. The combmatlon of the ore-supplying conduit and
th_e chamber H, substantially as shown and deseribed.
5. The arr angement of the sole or hearth with refer-

ence to the chute P substantially as shown mld de-

scribed. -

6. The armngement of the walls or partitions 0 O
by which they are made to support the sole or hearth
substantially as shown and described. -

7. The arrangement of the car R, with reference to
the chute P and clmmber K, subst&ntmlly as ‘shown

and described.
HENRY TIN DALL.
Witnesses: - |
ALBT B. ’WHITE
W. H. NoBLES.
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