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To all whom it may concern: 
Be it known that I, HENRY P. HoLLAND, of 

San Francisco, county of San Francisco, and 
State of California, have invented a certain 

5 new and useful Improvement in Ore-Roasting 
Furnaces-viz, an upright blasting ore-roast 
ing furnace-of which the following is a speci 
fication. 
My invention relates to improvements in 

Io blasting ore-roasting furnaces, the same be 
ing constructed in an upright position, having 
the fuel-charger of said furnace introduced 
through an opening in the top so constructed 
that it may be tightly closed by a stopper or 

15 plug fitting into said aperture, said furnace 
being provided with a pipe entering the fire 
box at the top for feeding oil as fuel to the 
furnace-fires, having also an ore-feeder at one 
side of the fuel-charger through which the ore 

2O is fed into the upper end of a worm-shaped 
roaster constructed from the top to the bottom 
of the furnace, circling around the wall of the 
fire-box on its outside, having hot air and 
flame-tuyeres entering it from said fire-box, 

25 slanting downward into the same, through 
which flues and through one entering the 
mouth of the worm hot compressed air and 
flame are forced into the worm for roasting 
and carrying the ore in suspension through 

3o the same to an ore-receiver connected with 
said furnace, the fine particles of ore being 
lifted and carried by the whirling force of the 
compressed air. The fumes and smoke are 
conducted from the receiver into a water-tank, 

35 from whence they escape as gas through an air 
escape pipe into the open air. Compressed air 
is conducted by a pipe leading from an air-re 
ceiver and air-compressor to the top of the fur 
nace, where it enters the air-chamber, which 

4o is the space formed between the wall of the 
furnace and the wall of the fire-box and ex 
tending under the bottom of the fire-box, where 
are located the tuyere-holes opening into said 
fire-box, and through which the compressed 

45 air in the chamberis forced into and upon the 
fire for the purpose of intensifying the flame, 
and also for forcing hot compressed air and 
flame through the air and flame tuyeres into 
the worm for roasting and conveying the ore 

5o in suspension through the worm into the re 
ceiver. The ore from the ore-feeder is con 
ducted into the upper end of the worm by 

means of a revolving screw-shaped regulator 
operated by controlling the supply of ore in 
its passage to the mouth of the worm. 
The object of my invention is to provide an 

upright ore-roasting furnace by means of 
which ore may be speedily moved and roasted 
While in suspension, being operated by means 
of compressed air. A great heat is produced 
by the tuyeres in the bottom of the fire-box, 
and as the hot compressed air and flame are 
forced through the flues into the worm the ore 
is roasted in a few seconds while being carried 
in suspension through it to the receiver. I 
attain these objects by the mechanism illus 
trated by the following drawings. 

Figure 1 is an elevation of the ore-furnace, 
showing its connection with the ore-receiver 
and water-tank; Fig. 2, a section through the 
ore-furnace, showing the threaded worm 
around the fire-box, air- chamber between 
walls and under the fire-box, also the fuel 
charger, ore-feeder, and air-tuyeres; Fig. 3, 
a horizontal section through the ore-furnace, 
showing the air-chamber between walls, the 
tuyeres, and mouth of worm, the ore-feeder, 
the threaded worm, the tuyere-flues entering 
the worm, and the tuyeres in the floor of the 
fire-box; Fig. 4, a section of the threaded worm, 
showing the tuyere-flues. 
A represents the furnace; B, the brick 

work; C, the worm, threaded, through which 
the ore is conveyed and roasted while in sus 
pension; D, iron casing about the ore-fur 
nace; a, ore-feeder; b, revolving screw regu 
lating ore-feed; c, ore-aperture of worm; d, 
fuel-charger; e, stopper or plug, closing fuel 
charger; f, lift or handle to stopper; g, pipe 
conducting compressed air to air-chamberbe 
tween the walls of the furnace; h, pipe con 
ducting hot compressed air into the upper end 
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of the worm; i, worm-discharge; k, air-cham 
ber in furnace-walls; l, door at bottom of the 
furnace; H, ore-receiver; I, water-tank; m, 
discharge-pipe carrying ore, when roasted, 
from the worm into the receiver; n, ore-dis 
charge door from the receiver; 0, gas-escape 
pipe; p, pipe connecting ore-receiver with Wa 
ter-tank, conveying smoke and gas fumes into 
water-tank; r, faucet for drawing off water 
from the tank; S S S, fire and flame flues 
through which flame and hot air are forced 
into the worm; it, tuyeres in the floor of the 
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furnace, through which compressed air is 
forced into the fire; it, pipe for feeding oil 
when used for fuel upon the fire; T., fire-box 
of the furnace. 
What I claim as my invention, and desire 

to secure by Letters Patent of the United 
States, is 

1. An upright blasting ore roasting furnace 
consisting of the fire box L., the fuel charger 
d. and u, the latter for feeding oil as fuel to 
the fire box, the stopper or plug e. for closing 
the mouth of the charger, (having lift or han 
dle f) the worm C, in which the ore is roasted 
while being carried in suspension through it 
by means of compressed hot air and flame 
forced therein; the ore aperture c., the ore 
feeder a., the revolving screw b., regulating 
the ore feed as it passes from the feeder to the 
ore aperture of the worm, the pipeg. conduct 
ing compressed air to the air chamber k. be 
tween the walls and extending under the fur 
nace from whence the air is forced through 
the tuyeres in the bottom of fire box; the 
pipe h. conducting hot compressed air to the 
ore aperture of the Worm c, for carrying the 
ore in suspension and forcing it through the 
worm to the receiver, the flues S. s.s. through 
which hot compressed air and flame are forced 
into the sides of the worm for conveying and 
roasting the ore in suspension in its passage 
to the receiver, the worm discharge i, the 
pipe m., conveying the roasted ore from the 
worm discharge into the receiver, the ore re 
ceiver H., the door in... through which the 
roasted ore may be discharged from the re 
ceiver, the pipe p. connecting the ore receiver 
with water tank conveying the smoke and the 
fumes coming from the furnace fires and the 
roasting ore, into the water tank, the water 
tank I. by means of which the furnace gases 
are washed or purified, the gas escape pipe o., 
conveying the gases from the water tank into 
the open air; and the tuyerest. i. in the floor 
of the fire box, Substantially as herein de 
scribed and set forth. 

2. In an upright blasting roasting furnace, 
the combination of the Worm, C; the ore aper 
ture of said worm, c, the fire and flame flues, 
Sss, entering the lower portions of the worm, 
for conveying into it flame and compressed hot 
air, for moving and roasting the ore which is 
carried in suspension by the compressed hot 
air; the ore feeder, Cl, for conveying ore to the 
ore aperture of the worm c, the revolving 
screw, b, for regulating the ore feed in its pas 
sage from the ore feeder to the ore aperture of 
the Worm; and the oil feeding fuel pipe, u, for 
carrying oil to the fire-box; with the pipe,g, for 
conveying compressed air to the air chamber 
about the fire box; the tuyeres, it, in the bot 
tom of the firebox through which compressed 
air is forced into the fire box; the firebox, L; 
the fuel charger, d, in the top of the furnace; 
the plug or stopper, e, for fuel charger, d, 
having handle,f the pipe, h, for conveying hot 
compressed air into the mouth of the worm; 
the air chamber, k, arranged between the walls 
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of the furnace and under the fire box; the 
pipe, m, at the end of the worm for deliver 
ing the roasted ore into the receiver; the re 
ceiver, H, into which the roasted ore is dis 
charged as it comes from the worm; the dis 
charge, n, in the ore receiver; the connecting 
pipe, p, for conveying the fumes and smoke 
into the water tank for purifying the same; 
the water tank, I; and the gas escape, O, in 

75 

said tank for conducting the gases therefrom, 
substantially as herein described and set 
forth. 

3. In an upright blasting ore roasting fur 
nace, the combination of the pipe, g, for con 
ducting compressed air from the air com 
pressor to the air chamber; the air chamber, 
k, between the walls of the furnace about the 
firebox; the tuyeres, it, beneath the firebOX, 
through which compressed air from the air 
chamber is forced into the firebox; the fire 
box, L; the fuel charger, d, in the top of the 
furnace; and the oil feeding fuel pipe, at the 
plug or stopper, e, for fuel charger, d, having 
handle, f with the ore feeder, a, for convey 
ing ore to the ore aperture of the worm; the 
revolving screw, b, for regulating the ore feed 
in its passage from the ore feeder to the ore 
aperture of the worm; the worm, C, through 
which the ore is carried in suspension by the 
hot compressed air forced into it; the mouth 
of the worm, c, at the entrance to the Worm; 
the pipe, h, conducting hot compressed air 
into the mouth of the Worm; the fire and 
flame flues, S 3 s, entering the lower part of 
the worm for conveying into it flame and 
compressed hot air for moving and roasting 
the ore which is carried in suspension by the 
compressed air to the receiver; the Worm dis 
charge, if the pipe, m, conducting the roasted 
ore from the worm to the receiver; the ore 
receiver, H., for receiving the roasted ore; the 
discharge, in; the pipe, p, for conveying the 
fumes and smoke into the water tank for 
purifying the same; the water tank, I, and 
the gas escape, o, in said tank, for conducting 
the gases therefrom, -substantially as herein 
described and set forth. 

4. In an upright blasting ore roasting fur 
nace, the combination of the Worm, C, having 
ore aperture, c, the discharge, i, the pipe, 
m, for conducting the roasted ore from the 
worm to the receiver; the fuelcharger, d; the 
oil feeding fuel pipe, all the plug or stopper, 
e, for fuel charger, d, having handle, if the 
pipe, h, for conveying hot compressed air into 
the mouth of the worm, c the ore feeder, a 
and revolving screw, b, for conducting and 
regulating ore feed in its passage to the worm; 
the compressed air pipe, g, for conducting 
compressed air from the air compressor to air 
chamber; the tuyeres, ti, in the bottom of 
the fire box through which compressed air is 
forced into the fire box; the fire box, L; the 
air and flame flues, S S S, entering the lower 
portions of the worm for conveying into it 
flame and compressed hot air; the air cham 
ber, k, arranged between the walls of the fur. 
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nace and the fire-box ; the ore receiver, H; the 
discharge, in the pipe, p, for conveying the 
fumes and gases into the water tank; the 

O 

water tank, I, in which the gases and smoke 
are purified; and the gas escape, o, in said 
tank for conducting the gases therefrom 
substantially as herein described and set 
forth. 

5. In an upright blasting ore roasting fur 
nace, the combination of the firebox, L, hav 
ing fuel charger, d and the oil feeding fuel 
pipe, it the plug or stopper, ei having handle, 
f; with the compressed airpipe,g, for conduct 
ing compressed air from air compressor to 
the air chamber; the tuyeres, tit, in the bottom 
of the fire box through which compressed air 
is forced into the firebox; the air chamber, k, 
arranged between the Walls of the furnace 
and under the fire box; the air and flame 

flues, S S s, entering the lower portions of the 
Worm for conveying into it flame and com 
pressed hot air; the worm, C, through which 
the ore is carried in suspension by the hot 
compressed air forced into it; the discharge, 
is the pipe, m, at the end of the worm for deliv 
ering the roasted ore into the receiver; the ore 
receiver, H, into which the roasted ore is dis 
charged; the discharge, n, in the ore receiver; 
the pipe, p, for conveying the fumes and smoke 
into the water tank; the Water tank,I, and the 
gas escape, o, in said tank, for conducting the 
gases therefrom, -substantially as herein de 
scribed and set forth. 

HENRY P. HOLLAND. 
Witnesses: - s 

GEORGE SENN, 
M. D. HOWELL. 
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