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The operation of this embodiment of my 
invention will be readily apparent:-The re 
tort 3 is filled with wood, peat, coal or other 
suitable material and then externally heated 
whereupon the gas generated passes from 
the retort 3 through the conduit 4 and is dis 
charged into the shell 13 which has been previously charged with ore through the 
manhole 20. If it is desired to have internal 
combustion in the shell 13, the handle 10 is 
actuated whereupon the ports 7 and 9 will 
register with each other and air or oxygen 
may pass into the furnace and provide for 
the combustion therein. 
The pulley 25 is driven by any suitable 

| required is not over 3,260° F. means thus causing the shaft 23 to rotate 
and owing to the provision of the gears 27 
on said shaft and the gears 26 carried by the 
shell 13, said shaft may be rotated as de 
sired so that the gas will come into intimate 
contact with all of the Ore. The gauze or 
fine wire 19 in the conduit 15 will prevent 
any combustion between the gases contained 
in the shell 13 and the gases contained in the 
gas receiver 17. 

In the embodiment seen in Fig. 5, I have 
shown a slightly modified construction in 
which the shell 13 is stationary. In this 
embodiment 31 designates a gas generating 
retort which is connected by means of a 
valve conduit 32 with the ore roasting fur 
nace retort, 33 which is surrounded by a 
suitable casing or shell 34 and adapted to be 
heated by any suitable source of heat. The 
shell or roasting furnace 33 is connected by 
means of a conduit 35 with a gas receiver or 
container 36, 37 designates gauze or fine 
wire inserted in the conduit 35 in a similar 
manner to that already described in con 
nection with Fig. 1, said gauze serving the 
same purpose of preventing any combustion 
between the gases in the furnace and gas re 
ceiver. 38 designates a charging device 
having a hopper 39 which is closed by means 
of a cover 40 hinged thereto at 41. 42 
designates an apertured lug carried by the 
cover 40 and through which passes a pin or 
bolt 43 pivotally secured to the hopper 39 
and provided with a nut 44 between which 
and the apertured lug 42 is interposed a 
Spring 45. 46 designates a valve adapted 
to engage a seat 47 and control a passage 48 
which communicates with the hopper 39 and 
the interior of the ore heating retort 33. 
49 designates a valve stem which has pivoted 
thereto at 50 a lever 51 fulcrumed at 52 and 
provided with a weight 53. In this con 
struction the ore is removed from the fur 
nace 1 through a gate or door 54 carried by 
the furnace wall 34 so that communication 
may be had with the interior of the ore fur 
nace retort 33. 
The ore is heated to a low red heat at 

temperatures varying from 800° to 1,200 
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ous and leadily amenable to a gas treatment, 
and if said gas carries a percentage of hydro 
gen it will reduce the metals contained 
therein to elementary condition, carrying 
off sulfur or volatile ingredients initially 
combined in the ore. Ordinary roasting re 
quires combustion and admission of oxygen 
which converts the metallic particles into 
Oxids. Under my system of reducing, the 
gas carries an excess of hydrogen which 
prevents formation of oxids, and reduces 
the ore to elementary condition. Actual 
tests have shov'n that great heat is not re 
quired to accomplish this result, tests hav 
ing been made at 600°F. and the naximum 

The gas 
after being passed through the ore can be 
used as fuel. 

it will be apparent to those skilled in this 
art that the ore roasting furnace shown in 
Fig. 1 is supported by the roller's 22 so that 
the conduit 15 may readily turn within the 
conduit 16 projecting therefrom and in con 
nection with the gas receiver or container 17 
and that the friction between the shell or fur 
nace 13 and the head 6 is reduced to a mini 
munn since it is only essential to have at 
these points a gas tight union. It is to be 
understood that any desired form or type of 
packing material may be employed to render 
these parts gas or fluid tight. ? 
The furnace may be operated with or with 

out the admission of atmospheric air and 
owing to the controlling mechanism therefor 
the amount of air passing into the furnace 
may be accurately controlled at all times. 

It will now be apparent from the foregoing 
that I have produced a novel and useful con 
struction of an ore reducing furnace embody 
ing the features of advantage enumerated 
as desirable in the statement of invention 
and the above description and while I have 
in the present instance shown and described 
those embodiments thereof which have been 
found in practice to give satisfactory and 
reliable results, it is to be understood that 
they are susceptible of modification, in vari 
ous particulars without departing from the 
spirit and scope of the invention or sacrificing 
any of its advantages. 
Having thus described my invention, what 

I claim as new and desire to secure by Let 
ters Patent, is:- 

1. In a furnace for calcining ores having a 
chamber for heating the ore, a gas holder, 
and means connected there with for admit 
ting the gas thereto without danger of com 
bustion in said holder. 

2. In a furnace for calcining ores having a 
chamber therein for heating the ore, an ex 
ternally heated retort for producing the gas, 
a valve for admitting air into said furnace, a 
holder for receiving the gas, and means be 
tween the furnace and holder for the preven 

65 F. In this condition the ore becomes por- tion of combustion. 
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3. In a furnace for calcining ores, a rota 
table chamber in which the ore is adapted to 
be heated, means for rotating said chamber, 
an externally heated retort for producing 
gas, a gas holder for receiving the gas and 
means between the chamber and holder for 
preventing combustion in the latter. 

4. In a device of the character described, 
an ore furnace, rotatably mounted, means for 
rotating said furnace, a gas generator, a con 
duit connecting said generator and said full 
nace, means for admitting air into said con 
duit, a gas holder connected with said fur 
nace, and means four preventing combustion, 
in said gas holder. 

5. In a device of the character described, 
a furnace casing, rings carried thereby, Sup 
porting rollers, co-acting with said rings, 
gears carried by said casing driving means for 
said gears, a gas generator operatively con 
nected with said casing, a gas holder con 
nected with said casing and means between 
the casing and gas holder for the prevention 
of combustion in the latter. 

8 

6. In a device of the character described, 
a furnace casing, rings carried thereby, Sup 
porting rollers, co-acting with said lings, 
geal's carried by said casing, driving means 
for said gears, a gas generator operatively 
connected with said casing, a gas holder con 
nected with said casing, said casing having a 
stationary head, a discharge pipe connecting 
with the fu nace through said head, and 
means for admitting air to the gas entering 
said furnace casing. 

7. In a device of the character described, 
a furnace casing having a stationary head, a 
discharge conduit carried by said head, Sup 
orting roller's for said casing, gears carried 
y said casing, driving means for said gears, 

a gas generator communicating with said 
casing through said head, and adjustable 
means for admitting air to said furnace 
casing. 

GEORGE REDERICK REN) AL, 
Witnesses: 

HERBERT FAIRBANKS, 
C. D. MCWAY. 
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