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To all whom it may concern: 
Beit known that I, JoHN C. GARVIN, of Den 

ver, in the county of Arapahoe and State of 
Colorado, have invented a new and Improved 
Apparatus for Reducing Gold and Silver Ores, 
of which the following is a full, clear, and ex 
act description. . . . . 
The object of the invention is to provide a 

new and improved apparatus for reducing 
gold and silver ores in a very simple, rapid 
and economical manner. 
The invention consists in certain parts and 

details, and combinations of the same, as 
will be hereinafter fully described and then 
pointed out in the claims. 

Reference is to be had to the accompanying 
drawings, forming part of this specification, 
in which similar letters of reference indicate 
corresponding parts in all the views. 

Figure 1 is a sectional side elevation of the 
improvement. Fig. 2 is a sectional plan view 
of the same on the line 22 of Fig. 1, and Fig 
3 is a similar view of the same on the line 
33 of Fig. 1. 
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The improved apparatus is provided with 
a stack A, built of suitable fire brick, and 
formed with an interior central shaft B, along 
side of which are arranged the ore drying 
chambers C and C', connected by upwardly 
slanting gas escape apertures D* with gas 
chambers DD’ arranged alongside the cham 
bers CC respectively, as will be readily un 
derstood by reference to Figs. 1 and 3. In 
the central shaft B are arranged on oppo 
site sides, the inclined shelves E, made of 
tile or other suitable material, and arranged 
in such a manner that one shelf discharges 
upon the next lower one, to cause the ore fed 
into the upper end of the said shaft to drop 
from one shelf to the other, so as to break 
the fall of the ore in its downward movement, 
and also to retard the downward movement of 
the ore. 
The chambers C and C are used for ore 

drying purposes, while the shaft B is used 
for the chloridizing and roasting, and the 
chambers DD’ are used for making sulphuric 
acid as hereinafter more fully described. 
The material is fed into the upper end of 

the upper ends of the chambers C and C re spectively. 
In the exterior stack A, and below the cen 

tral shaft B, is formed a roasting chamber 
A", preferably having an arched top under 
the drying chambers C and C, and in the 
chamber A' is arranged a hearth in the form 
of a cone F, centrally under the shaft B, and 
this cone F is set with its base centrally on 
and fastened to a disk G. mounted to revolve 
in the chamber A', as plainly shown in the 
drawings. The material flowing down over 
the shelves E, finally lands on the cone F, 
down the face of which it rolls upon the disk 
G, which latter is continually revolved to com 
pletely roast the material under treatment. 
Into this chamber A leads an opening A*, 
see Fig. 2) connected with the fire box Hin 
which fuel is burned to permit the heat gen 
erated to pass through the opening A into 
the chamber A, and to ascend through the 
central shaft B, so as to come in contact with 
the downwardly moving material. 
Upon the top of the disk G extend scrapers 

I, arranged near outlets A formed in the sides 
of the stack A, so that the disk in rotating 
carries the material to the said scrapers which 
causes the material to be pushed into the out 
lets A, to be finally discharged to the outside 
of the furnace. Both openings Aare adapted 
to be closed by suitable doors. A held on the 
outside of the stack A. 
The disk G is held on the upper end of a 

shaft G' mounted to turn in suitable bearings 
and carrying a bevel gear wheel G, in mesh 
with a bevel gear wheel Gsecured on a hori 
Zontally-extending shaft G' passing through 
the lower end of the stack A to the outside 
thereof, to connect by a pulley G and belt 
with suitable machinery for imparting a ro 
tary motion to the shaft G', so that the latter 
by the gear wheels Gand Grotates the shaft 
G' and consequently the disk G and cone F. 
At the lower ends of the chambers C, D and 

C'D' are arranged metallic bottoms or chutes 
J J' respectively, inclined downwardly and 
outwardly and passing through outlet open 
ings A and A in the sides of the exterior 
stack A, the said outlets being adapted to be 

the shaft B, through a door B' arranged in closed by suitable doors A and A respect 
the top, and similar doors C° and C lead to lively which when opened, permit the dried 
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material to slide over the bottoms J J to the 
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outside of the stack A. 
The upper ends of the shaft B and cham 

bers C C and D D' discharge in a horizon 
tally extending flue Kleading to the chimney 
K', and in the bottom of the said flue Knear 
the stack A, is arranged a V-shaped dust 
chamber K, in which can settle heavy parti 
cles carried upward by the rising gases escap 
ing through the flue and chimney K'. A door 
K8 in this V-shaped dust chamber permits of 
removing the accumulated particles from time 
to time. A deflecting plate K is also arranged 
in the flue over the dust chamber to deflect 
heavy particles carried by the gases. into the 
dust chamber. 
The operation is as follows: The ore is fed 

from the crusher into the chambers C and 
C, where it is both dried and heated, and 
where it can be partially desulphurized, thus 
reducing the cost of pulverizing, the heat mak 
ing the ore more friable. This is done in the 
furnace by the waste heat without any addi 
tional cost. The ore is then pulverized by a 
suitable machine and Screened to the proper 
fineness, and then mixed with chloride of so 
dium or salt. The mixed ore is then elevated 
to the top of the furnace, where it is fed into the 
hot vertical shaft B, and passes down over the 
shelves E upon the cone shaped hearth, where 
it is kept until it is desulphurized, chloridized 
and roasted, after which it can be leached 
out by any or all of the solvents, such as hot 
solution of salt, hypo-sulphite of soda, chlo 
rine Water or chlorine gas. Any or all of 
these solvents may be used for the purpose, 
together with electricity to insure proper de 
composition of the salts and for the genera 
tion of chlorine; also for precipitating the 
metals. The gold and silver may also be ob 
tained separate and pure, likewise copper in 
case any is contained in the ore, or both the 
gold and silver can be amalgamated by quick 
silver if there is much coarse gold in the ore. 

It will be seen that the gases arising in the 
chambers C C can readily escape through 
the slanting apertures D into the gas cham 
bers D D, from which the gases may be car 
ried off for making sulphuric acid, in case 
heavy sulphide ores are under treatment in 
the furnace. The apertures are made slant 
ing upward to prevent choking up by the ore 
passing down the chambers C C. 
Having thus described my invention, I 

539,769 

claim as new and desire to secure by Letters 
Patent 

1. An ore furnace comprising the imperfo 
rate stack having the alternately arranged in 
clined deflectors discharging zigzag one upon 
the other, a circular roasting chamber at the 
lower end of the stack, a fire box having an 
opening discharging into said chamber and 
an outlet leading through the wall of the 
chamber, a rotary circular horizontal hearth 
within said chamber, an imperforate cone 
upon said hearth with its apex in line with 
the center of the shaft and its base of less di 
ameter than the said hearth, a deflector to re 
move the roasted material from the marginal 
portion of the hearth and direct it into said 
outlet, and a horizontal flue into which the 
upper end of the shaft opens and provided 
with a feed opening directly over the upper 
end of the shaft, substantially as described. 

2. An ore treating furnace comprising a 
shaft imperforate throughout and provided 
with a hearth at its bottom, vertical drying 
chambers at opposite sides of and independ 
ent of said shaft, vertical gas chambers along 
side the drying chambers and communicating 
there with through series of inclined openings, 
a horizontal flue into which the upper ends 
of the shaft and drying and gas chambers 
open, feed openings in the top of the flue over 
the shaft and drying chambers and outlet or 
discharge openings into which the lower ends 
of said drying and gas chambers open sub 
stantially as described. 

3. An ore furnace comprising the stack. A 
having a central vertical shaft B provided 
with deflectors E. E., the enlarged roasting 
chamber A at the bottom of the shaft, a fire 
box having an opening A* leading into the 
roasting chamber, a rotary hearth forming 
the bottom of the roasting chamber, vertical 
drying chambers alongside the shaft and in 
dependent thereof, gas chambers along side 
of and communicating with the drying chain 
bers, outlets J, J' at the bottoms of the dry 
ing and gas chambers, a horizontal flue into 
which the upper ends of the shaft and dry 
ing and gas chambers open and feed open 
ings in the top of the flue over the shaft and 
drying chambers, substantially as described. 

JOHN C. GARVN. 
Witnesses: 

A. S. CARR, 
J. LANSING. 
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