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To atll whem it may concerm: | ﬁed and pass off from the tank thlourrh o8-
Be it known that I, HIENRY P. HOLLAND, of | cape-pipes therein. The fire-boxes are sur-
san Francisco, county of dan Francisco, and rounded by a double wall, and underneath 33

State of California, have invented a certain | them, providing an mr-chamber into which

- 5 new and useful JImprovement in Furnaces for | the airis forced by the air-eempr%gsor through

- Roasting Ores—viz., a blowpi peroasting-fur- | air-receiver D and pipescaa «. The double
nace-—of which the fo’[lewmn* is a speelﬁca-_ kettle is for the purpose of checking the ore

~ tion. in its passage to the receiver, that it may be fo
My invention relates to lmpmvements in | subjected to greater heaf, and is constructed
1o furnaces for roasting ores, the same being | with the division-wall, as seen, for a partial
- operated by compressed air blown thmu_ﬂ'h detention of the ore for that purpose. The
pipes into the furnace-fires to intensify the | receiver ¥ issimply the receptacle for the ore
heat, and also for moving the ore in suspen- | when it arrives therein fully roasted. The 63
- sion by means of compressed air forced into | ore is fed into the end of the worm at the
15 the worm, raising the fine particles of ore by | front and upper end of the furnace through
the force of the compressed air and more or | the feed-hopper, being regulated by a revolv-
less separating them and carrying them in | ing screw-shaped carrier operated by beit
suspension, passing the ore through a worm eonneeted with shafting. 70
construction extending from the ore-feeder| The object of my invention is to provide
20 through the furnace to a doubie kettle there- | an ore-roasting furnace that will roast ore ;
in, said worm being so constructed in the in- | rapidly, sub] eetmﬁ' it to intense heat, by
side of the furnace that it may be completely | means of the air-compressor, air-receiver, and
enveloped in flame, having a small flue en- l the blowpipes, by which the fuxnaﬁe*ﬁxes are 7z
tering the bottom p‘Lrt of eaeh coil, into which | intensified to a fierce heat for a rapid roast-
25 the compressed air and flame ﬁlhnﬂ* the fur- | ing of the ore, providing, also, for the speedy

- nace is forced Dby the air-compressor or | moving and handling of the ore by com-
blower from outside, and by which means pressed air., I attain these objects by the
the ore in the worm 1is subjected to the in- mechamsm illustrated by the following draw- 8o

-~ tense heat of the flame, both from within and | ings:
30 without the worm, and is carried forward by Figme_l is a perspective view of the roast-

- the force of the alr from the flues through | ing-furnace, showing the ore-feeder, the fire-
the worm into the dounble kettle at the end boxes, the ore-receiver, the water-tank, the
of it, where it is subjected still further to the | air-compressor, the air-receiver, and the air- 8j

o mtensest heat, and from there it is forced | pipes connecting it with the four fire-boxes.

35 and carried forward into the receiver at the | Fig. 2 is a section through one of the fire-
‘far end of the furnace, being thoroughly ! boxes and the worm, showing the air-spaces

roasted from 1ts passage thmugh the worm | in the hollow walls and nunder the bottom of
and the double kettle. The worm through | the fire-boxes, the supports of the worm, and go
which the ore is carried by compressed airis | also the blow pipe-passages in the same. I'ig.

40 constructed partly in coilsand straight parts, | 3 is a horizontal section through one of the

- for this reason: The coils of the worm pre- | four fire - boxes, showing the double walls,
vent a too rapid passage of the ore through 1 the supports of the inner wall, the air-spaces

it, 80 as to give more time for roasting. The | between the walls, and the eompiessed alr g5
3tr31Wht pmts of the constructions are pro- | passages in the bottom of the fire-boxes. Fig.
45 mded so as to givethe ore a chance to getan | 4 is a perspective view of the roasting-furnace
impetus to a,ld in ecarrying it forward throuwh. with the top and part of the fmnt wall
the next coils. The ore is carried in suspen- | broken away, showing whole length of the
sion by the force of the compressed air, as | worm, the ore-feeder by means of which the 100
sand 18 carried in the airin a sandstorm. It | ore enters the worm, the blowpipe-passages
- zo is caught up and carried with great force by | in the same, the double kettle, the ore-re-
the wind force. T'he smoke and gases as they | celver, into which the worm dischar ges the
passinto the water-tank are washed or puri- | ore, and the water-tank,into whmh the smoke




&)

- -cape into ‘the air.
through the fourth ﬁle box ‘containing the
-doublekettle showing the division wall.
(i1sasection ef the worm,showingits eenstmc-
~tion andthe passages thloufrh which the com-

T'ig. 6 18 a eross- -section

R preseed air and flames enter the worm.

~ kettle and ore- reeewer* I I, inner wal] of the
farnaces; 722 11, air-spages under fire-boxes |
anfl befweeu the double walls of the fur-
naces; k%, supports under the worm; L1101, |
furnace- doors; m, division of double kettle,'_'-.
~ n, ore-feeder et the upper end of the furnace; |
- o,-serew-carrier regulating ore-feed as it 1s
. fed into the worm; P, dlSBhELI’“"e end of worni-
o Ing the worms; s s S'S’”blOWpipee' in the bot-.|

. tom of the fire-boxes through which the com-
p1eesed air is forced ILllldGl the fire after be-

A repleeente the four fire-boxes under the
. WOorms;
10

B, the ~worm construction through

which the ore. passes; C, alr-compressor; ‘D'f!
- .air-receiver into which the air is forced from
~ the air-compressor; kL, double kettle 1nto

- ~which the oreis dehveled from the end of
~'the worm; T, ore-receiver into which the ore
is dlscharﬂ*ed from the double kettle; G, a
7 water-tank into which the smoke and _f_u mes .
-+ of the furnace pass-through pipe d and es- |
' aaaa,

- air-pipes conveying compressed alr from the |

air-receiver into the air-space in the double
walls of the furnace and from. thele, after
- being heated, nnder the fire-boxes; b, air-
supply pipe conveying compressed  air from
the air-compressor to th
air and fire flues entering the bottom of the }

cape in gas through gas-eseape e,

e alr-receiver;

coils of the worm; f, pipe connecting double

into double ]«:ettle,. 7, stra mht. parts connect-

~ing heated between the double walls; {7,

40

45

55

0o

supports under fire-boxes and the inner Walls
of the furnaces; //, discharge of ore-receiver.

What I claim as my invention, and desire
to secure by Letters Patent of the United
States, 18—

1. An ore roasti ng y fUrnace couemtmn of the
ore feeder, n, for feedmﬂ' the ore 1nt0 the
worm; the serew, o, for 1*egulating the passage
of the ore from the feeder to the worm; the
worm I3, having straight lengths, 7, between
the sections of the worm and extending froin
the ore feeder to the double kettle through
which worm and straight lengths the ore is
carried from the ore feeder to the double ket-
tle by the force of the compressed air forced
info said worm; the double kettle, K K, hav-
ing division, m, into which the ore is deliv-
ered from the worm discharge, P?, and 1s sub-
jected therein to intense heat; the ore re-
ceiver, I, into which the roasted ore passes
from the double kettle through pipe, 7, the
ore discharge, P, and pipe, 7; the water tank,

- (&, into Whieh the smoke and gases pass and

are washed; the gas escape pipe, ¢, for con-
ducting off the gases from the water tank; the

. air and flame flues, ¢ ¢ ¢ ¢, entering the lower

part of the coils of the worm through which
compressed air and flame are forced for car-

‘Kig.

eecee |

1into the

546,450

‘888 s, under L,he

air from theair compressorto the air receiver;

‘and the air compressor, C; Subetantmllv ee
| het'em desecribed and set. ferth A .
2. In an oreroasting furnace, the cembme—;
I) having the straight

tion of the worm,

~and gases enter: and from which the gases es- | rying the particles of ore forward in suspen-
emn,end at the same time roasting them;the =
fire boxes, A; the inner walls of the furnace,
v h, fermmﬂ with the outer wall spaces fer R
eempreesed air; the air spaces, 774, under the -
“fire boxes and between the We,lls the sup-.
| ports, k%, under the worm, and ¢ 75 under the
fire boxes; the air passages,
fire boxes, through which cemrreesed air is
forced 111te the ﬁre boxes; the pipes, a a ¢ a,
1 conducting compressed air from the air re-
‘geiver to the furnace; the air receiver, D; the
“air supply pipe, 0, for convey ing eemp1eeeed:

70

S

lengths, 7, through Whleh the ore 18 emued-r

‘and mested the ﬁre and flame flues,ccce,
entering the lower parts of the coils of the .
worm through which compreseed air and
flame are foreed for carrying the. particles of

bo

oré forward in suspension, a,nd at the same

spaces, 1 2 1, under the fire boxes; the inner
walls of the furnace, i, i; the supperts} fo i,
under the worm, and ¢¢ underthe fire boxes,—
substantially as herein deseribed and set
forth.

3. In an ore roasting furnace, the combina-
tion of the worm, B, having straight parts, »;
and the air and flame flues, ¢ ¢ ¢; the dis-
charge, P; the double kettle, E i, into which
the ore 1s dleehﬁrﬂ‘ed from the worm and sub-
jected to intense heet the ore feeder, n,; the
serew, 0, for refrula,tmn the passage ot the
ore from the ore feeder to the worm; the re-
ceiver, If, for receiving the roasted ere from
the deuble kettle; the ore discharge, P, and

‘pipe, f; the air compressor, C; the supply

pipe, b, the air recelver, D; the alr passages,
S S 8, under the fire boe:ee throuwh which the
compressed air 1s forced info the fire boxes;
the fire box, A; the inner wall /v i the air
spaces, 7 1, under the fireboxes and between
the walls of the furnace; the supports & £,

under the worm, and ¢ 7 under the fire boxes;

with the water tank, (z; and gas escape pipe,

e,—substantially as herein described and set
forth.

4, In an ore reaetmn fumaee, the combina-
tion of the passages, s s

s, in the botfom of

time roasting them; theore feed, n; the serew,

0, Tor 1*errulatmw the passage ef the ore from
- the ore feeder to the worm; the double kettle, -

E B, at the end of the worm-: for subjecting
the ore to greater heat, having division, m; -
‘the ore receiver, I, into which the re.:teted ore

is discharged frem the double kettle; thecon- .
necting plpe,f the water tank, G, in which
the Smeke and gases are w lehed the oas es-
‘cape pipe, p; Wlth the air compressor,. C; the
| air supply pipe, b, the air receiver, D; the air- -
conductors, a ¢ a @ for conveying. eompz essed
air to the furnace; the air passages,s s 8,
through which the eempreesed 1T 18 feieea::
ire boxes; the fireboxes, A the air .
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546,450 ' : 3

the double kettle; the water fank, G; the gas
escape pipe, ¢, for conducting off the gases
from the water tank; the kettle connection, 33
/, the division,m, in the double kettlefor the

the fire Doxes through which compressed air
is forced therein; the inner wall 22 / the air
spaces, ? ¢ under said fire boxes and between
the inner and outer walls of the furnace; the

“f 1

10

20

supports, & &, under the worm and ¢ ¢ under
the fire boxes the air pipes,a @ a, conveying
compressed a_,ir from the air compressor tothe
furnace; the air receiver, D;
pipe, b, conveying compressed air from the
air compressor to the air receiver; with the
compressed air and flame, ¢ ¢ ¢, entmmﬂ'_ the
lower part of the coils of the worm, through
which compressed air and flame are forced
into the worm, roasting the ore and moving
the particles of ore in suspension through the
worm; the worm, B, through which the ore is
conveyed by compressed air, and at the same
time roasted therein; the ore feeder, n; and

the serew, o, for conveying and regulating
| der the worm, and ¢ ¢ under the fire boxes;
P?; the double kettle K E, into which the ore :
18 discharged from the worm; the receiver, I,

the orebeing fed into the worm; the discharge,

-~ into which the ore is discharged from the

30

double kettle; the connection f, the water
tank, 3, and the gas escape, ¢, for conducting
off the gases from the tank, substantially as
herein described and set forth.

5. In an ore roasting furnace, the combina-
tion of the double kettle, K KE,through which

the ore 18 carried by compressed air as if 18 |

discharged from the worm: with the ore re-

celiver, I, for receiving the roasted ore from i

the air supply |

air spaces, the inner w

purpose of 1etardmw and retaining the orein
its passage to the receiver in intense heat;

the ore feeder, n, and serew regulator, o, fcrr

conveying the ore feed to the worm, and regu-
lating the same in its passage theletoj the
worm, I3, through which 1he ore is conveyved

[ In complessed air and roasted; the air and

flame flues, ¢ ¢ ¢, entering the lower part of
the coils of the worm through which com-
pressed alr and flame are forced for moving

the particles of air forward in suspension,

and at the same time roasting the ore; the
wall v /2 1, ﬂﬁdel the
fire boxes, and between the walls of fhe fur-
nace; the fire boxes, A; the supports, k% un-

the air 'pipes, a aa a, conducting the com-
pressed air from the receiver to the furnace;
the air receiver, D; the air supply pipe 0,
conveying compressed air from the air com-
pressor to the receiver; and the air com-
pressor, CU,—substantially as herein deseribed

{ and set forth.

HENRY P, DOLLAND.

Witnesses:
HUBERT BANKART,
BENJAMIN A. DARNEY.
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