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Be it known that I, ALLex R. PAR'I;RIDGE,
oltlzen of the Umted States, residing at San

Francisco, in the county of San I Freoolsoo end* |

State of California, have mvented certain iew
and useful Improvements in Processes of
Smelting Ores, of which the followlng 1S a
SpBlelCdtl(}n .

My invention relates to. the treetment of

ores by smelting to obtain precious or valu--|
. able metals, such as gold, bllVBI'a meroury 3

copper, and lead.
- One part of my Process relates to the oper-

ation of smelting, and consists in producing
a vacuum in the smelter for establishing and

maintaining - & more ‘effective and umform

draft, for producing and maintaining a hotter |

smeltmo' zone, and ‘ror &CCOIHD]IShlI}G‘ these ob-

jects at a ma,terml reduction of operating ex-

pense; bub the vacuvm method of producing

~ the draft in the smelter also bears a definite
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40
~open at the bottom.
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and important relation to the second part of

my- process; bv which gases or fumes. contain-
ing or carrying valuable’ miaterial ‘are con-
densed or precipitated, and thus saved.-
The apparatus which I prefer to ernploy for

carrying-out my process. is illustrated in the
accompanying drawing in & single sectional
view.
apparatus, as my process can be carried out
by other apparatus dlﬁ’e],f tly constr uoted
but of course EIIIIJO(]VIIIG' ﬁl{n ‘teatmee essen-
tial to the proper carrying out of my process.

~In the drawing, A represents o stack sup-
ported in any suitable way, as by the angle-
brackets « and beams b, the latter forming

part of some suitable eupportmﬂ etruotme
The stack may be constructed of iron and wa-
ter-jacketed, as shown, oi built of brick or
masonry, as may be pr eteued Itis entirely

B represents the char crmﬁ*-door at the top
C represents a separate hea1 th, which I pre-

fer tomake por Leble by mountmg 1t upon car-
This hearth torms amovable
Dbottont-for the -open-stack, and it is also ad-

rymmwheele C.

justable vertically, so as to increase or dimin-

ish the distance of 1ts upper: edge from the |
bottom of the ?'rle]te_r..

I do not limit mysolf rhowovel to such.-

nozzle.

1t is provided mth a

| '. elag-epout d and wn‘,h adraw-oﬁ spout e, adapt-
ed to be closed, but to be tapped when the
mafte,. bulhon, or other material is to be re- .

moved. The verticaladjustment of the he‘u'th

can be eooomphbhed inmany different ways. 1.
‘have shown the. whole hearth bodily movable
-'by means of screws_f, bearing on the tracks g.
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Between the hearth and open - -bottomed

stack 4 contmuous draft-space thus exists,

controlleble as to size and adapted to.admit a

flow of air aniformly throughout its extent.

T attach great-importance to this’ manner of
admitting a continuous and und1V1ded volume
of air to- the smelter instead of using blast; or-

6o

foromcr means and twyers,- Whloh supply the .

air in eeparated jets. -
When the furnace is charcred w1th ore and

{ fuel or with ore alone, whl(,h from its nature
forms a fuel, and oombustlon 1s taking plaoe, |
& NArrow smeltlnﬂ' zone is established, as in-

dicated roughly by dotted lines, a few inches
above the open bottom, and the air entering

only a uniform flow.

duction in expense.-

,umtormly and unbr okenlv and without pre- . .
vious heating is immediately exposed-to, lshe
‘intense radiated heat from the zone before
reaching tho latter, and this. radiation takes
.plece umtormly throughoit tlie extent of the
air flow, since there are no-cross-currents, but
~ Thus w1thowt previous
heatig and without expensive mechanical
- forcing devices 1 ‘produce a hotter and more
'-‘eﬁ'eotwe smelting zone at a oonmdemb]e re-"
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- The necessary draft is produced in my proc-

ess by exheust or suction operating to pro-
duce a vacuum in the stack, and I do this by

means of-a. Steem—lnjeotor operetmw in con-

| nection with an outlet from: the stack for prod-
“ucts of eombuetlon

Near the upper end of
the structureis the escape-pipe D, which com-

| municates with a flue K, which may extend
i vertically or at ‘any: a,no‘le provided that it
‘extends acrossthe end-of the pipe D.
‘the flue K and nearits end its inner diameter is
reduced by a pluﬂ' o, which forms an injector-
A pipe Fenters steam-tight through
the closed ‘end of flue E, through Whl“‘h steem -,

Within

90."
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from any suitable bo;_ler 1S supphed and in- |
jected through the plug and past the outlet,



.-__-'-'_boyohd which it expands to the size of the
Aflue K, making . practically a piston of steam.
" beyond the outlet and causing an extraordi-

nary draft. No steam-injector whose jet en-
ters beyond the ontlet from the furnace can

wduce a draft approaching in cnergy that
lemhzed from this injector, which enters at.

one side of the outlet, dischar ges past it, and

. expands ‘beyond it to form a steam- plston

1o, Further, the steam leaving the flue enters the

.enlarged stack, in which it is freed to quch an

. extent as to prevent any back pressure.
injector tends to produceé a vacuum in. the |
-stack, which of CQUI'Se causes a strong inflow
~of air from below in the manner already de-
‘scribed. I may mention here that air under |
. -pwqqme may be used as an injector for creat-
" ing a vacuuin in the stack and producing the

The

- dlatt and although in such case I %hould be

‘20
should still obtain an economlca,l advantage |
- over the use of such devieesfor producing the
ThlS |
~will be understood. by reference to the previ-

put to the expense of air-forcing devices I

draft by direet pressure from below.

Ous de%nptlon of -the character of -thé draft

| ~in my smelter, which cannet be produced by [
“direct pre%me, but can. be pmduced by any
“effective mmns for ca:usmg a vacuum 1n the

stack.

30.
~ .to be preferred, . partly on account of its econ-.
~.omy, but prmmpally because it has an im-

portant bearing upon. the remainder of the'
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The use of stea,m however, as an mjector 1S

process. W hen the composition of the ore is

such that it carries metals capable of being

“volatilized wholly or partly, so as to escape

40"

from .the stack as fumes, or when valuable

~ dust is carried out of the qtacl{ fumes or dust,
- - écombine .with the steam in the external flue
By llberatmg.
*the steam in a suitable. chambér it is permit-

and arc carr ied along with it.

ted to cool naturally and condense the fumes

-and to. pre(upltate the Valuable dust Whlch

" 757,220

has been m&de hem ier by qaturatmn, while

the worthless material escapes.
ing, (x shows an enlargement of the flue E,

In the draw- 4-5

which' enters the dust chamber H, in wluch |

the operation.just described takes place and

which is provided with a stack I, thmw:rh
which .the worthless materials escape

thus be seen that in the continuous process

-described 'obtain a twofold advantage bythe
“use of stearn at a single- pomt——-——ﬁrs.t in pro-

ducing an effective draft economically and. at

1t wﬂl 5¢-

the same -time accomplishing the saving of 55

whatever Valuable m&terlal escapes from the
smelter

X do not wish to be llmlted to.the exact man-; |

ner of injecting air or steam hereinbefore de-
seribed, and shown in the drawing. - Under

Letters Patent, is—

The herein- descrlbed method of smelting

ores consisting in admitting air freely at at-

6o
some, clrcumstances it would be feasible toin- -
{ jéct the fluid directly into the stack above the .
| 'ehartre where a_contracted diameter would be
prov;tded so: that the vacuum Would be pro-
|- duced below.

Having thus, full descrlbed my 1nvent10n, |
 what 1 clalm as new, and desn'e to obtam bV -_

790

mospheric pressure to the bottom of the smel-

“ter, and producmg a suction at the top of the
‘smelter by injeeting a jet of steam or air .
“through: a relatlvely narrow passage, causing -
| said steain or-air ta pass transversely an out-

75

let from-the upper end of the smelter and to

beyond sald outlet, Substantially as described.
In tesblmony whereof I have affixed my sig-

nature, in-presence of two wmnesses, this 19th
] day of March 1900.- -

ALLEN R PARTRIDGE
Wltnesses.
"F. W. PaGE, .
L. W. Skery.

then expand. to fill a relatively. wider passage
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