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* Letters Patent No. 94,911, dated September 14, 1869,
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IMPROVED FURNACE FOR REDUCI

NG GOLD, SILVER,
‘TORY ORES:

COPPER, AND OTHER REFRAC-

ﬁm—m-ﬁ—-_—.__ |

-

. To .a,_?l whom it may cbnmriz,’: o . |
- Be-it known that I, WILLiaAM QuUANN, of Philadel-
phia, State of Pennsylvania, have invented an Improved
MeKing and Smelting-Furnace; and I do hereby de-

scription of the same. -

clare the following to be a full; clear, and exact de-

My invention consists of a furnace for reducing gold,

. sitver, copper, and other refiactory ores, the construc-
. tion and operation of which- will be fully described

‘hereafter.

4

~ and use my invention, I will now proceed to describe
its construction and operation, reference being had to

specification, and in  which—

Figure 1, drawing No. 1, is'a vertical sectional view

of my improved melting and smelting-furnace

- Figure 2, a sestional view of the same on.the._line
1-2, fig. 15 o R o

. Figure 3, drawing No. 2, a section on the line 3-4,
Cfig.2yand - S
- Figure 4, a transverse section on the line 5-6, fig. 1.
- Similar letters refer to similar parts -throughout the
~ several views. - 7 e |

A repregents the foundation or body of tl‘i_e furnace;

- @, the inclined bed;
b, the basin; .
¢, the bridge;
d, the roof;
B, the fire-place;
‘¢ the grate; g
- Jand £, two openings at one side of the furnace,

"

the fire-place and ash-pit; and

covered by suitable doors, and communicating with

¢, an opening, also furnished with a suitable door,

- and through whicl: fuel is introduced to the fire-place B.
The opening ¢ does not communicate directly with

the fire-place, but with a chamber, g, above the latter,

in which, at a point direetly in front of the said open-
ing, 1s a partition or guard, ¢? for a purpose described
- hereatter. T .
R isablast-pipe, which passes through the front wall
- of the furnace, and terminates beneath the grate e ; and
I is an opening above the grate, through whicl

- suitable tools can-be introduced for the purpose of ley-

~ elling the coals, &e. | -
The tapping-hole 4, and lole 7, through which the
~slag or scoria is withdrawn from the furnace, are sit-

- uated at points opposite to each other, and communi-

cate with the basin b. "(See figs. 1 and 4.)

It will be observed on reference to fig. 1, that the

roof d of the furnace, is inclined downward toward its
- rear end, so that at the point z there shall be but a

narrow space betweeti -the said roof and the inelined

- bed.a, and at this point z, the horizontal portion of the

e e e b x

~ In-order to enable others skilled in the art.to make

fig. 1.
“the accompanying drawing, which forms a part of this | K

- The -schédﬁla referred to in these Letters Patent and making part of the same.

furnace communicates with the lower end of a cupols,

1:C, which I prefer to make of the peculiar form shown

in figs. 1 and 2, for a purpose described hereafter.

- Two or more blast-pipes s, project, into the cupola,
“af points near the lower end of"the same, as seen in

figs. 1 and 2. . | |
The furnace is provided with two charging-holes, 5

and 7, the former of which is situated near the top of

the cupola, while the latter communicates with the

‘horizontal portion of the furnace at a point beneath
“the said cupola, and each charging-hole should be fur-

nished with a detachable door or cover, as shown in
The heated products of combustion are not permitted
to pass directly from the cupola to the chimney, but

‘are conducted from the upper contracted end of the
| same Into a horizontal oven, I' (figs. 2 and 3,) from

whieh they pass downward, through passages &k and %,
into a vessel, G, partly filled with salt and water, be-
ing thence conducted to a chimney, H, at the top of
which should be arranged a suitable draught-regulator.

Access is obtained to the interior of the oven K, by

-means of two doors m and w/, and when the said oven

Is not in use, it may be-cut off from the cupola by a
slide; p, fig. 2, in such a manner as to eause all the -
products of combustion to descend through the passage
k, in their cowrse to the chimney, |
The above furnace is intended principally for the
economical reduction of the ores of gold, silver, copper,
&c., the preparation and smelting of which, as hitherto
conducted, has been both tedious and expensive.
The. method of operation is as follows: |
- T'he furnace is first thoroughly heated by means of
a fire kindled on the grate ¢, and intensified by the
blagt from the pipe I, this usnally requiring about ten
hours. The blast is then shut off, and the cap of the
charging-hole j” opened, a quantity of ore, previously:
roasted in the oven If, or elsewhere, being introdoced
through this opening, until the entire lower portion of
the furpace with the exception of the Lasin b is filled.
The charging-hole j is then opened, and fuel, mingled

‘with the proper flux, is passed through the same info

the cupola, until the latter is filled to about the height:
indicated by the red line y, fig. 1, after which a quan-
tity of roasted ore, also introduced through the hole 7,
1s piled upon the fuel to about the height shown by
the line z, both charging-holes being then closed, and -
the blast from the pipes i and s forced intothe fiirnace.

It it be desired, a quantity of fresh vre can at the
same time be placed in the oven I, 1o undergo the
preliminary process of roasting, in which case the slide

p Is raised, &s shown-in fig, 2, in. order that the heated
.Z e 3 ; & ? .

gases, &c., may circulate through the said oven before.

descending toward the chimney: - |
~In consequence of the contracted-height of the rear




o hisaid cumla;

- end of the'lower portion of the: furnace, the heat from
-+ the fire-place B impinges direectly on: the ore contained

i on the inclined ‘bed a;, and:speedily reduces the same,

i a considerable portion of the metal being volatilized .
0 roand: passing upward  through  the cupola, while the
s molten metal and the slag or scoria flowinto the basin;

- and are withdrawn from the samne from ts.me ‘to tlme;
R tln(mgh the openings ¢ andé. = .
. Within thie eupola  the ore is not only sulgected to.

SN f'ethe direct: heat which is:cansed to pass through 1t:by:

' the  blast, but to currents of heated: air Wlnch are: |

o caused: tu react and: to circulate in 'the: cupola above: |
~:the ore, in consequence of the partial checking of the.
SRR @-idmuc‘rht by ‘the contraction of the upper: end of the
: ‘The condueting of the heated gases, &e.,
0 downward through the passages k'K, before permitting
i them to pass to ‘rhe. chitnney, also aids in this reaction:
7 and retention of the heat within the cupola, and at the
1 D same time prevents the heat fmm pa.ssuw oﬁ“ t{m sud-;
SRR édenhr from the oven . | SRR
o In conseqiuence of the! ﬁlﬁ&t lzem; to wluch the ores
S éam snb,]ected in the mpe]a, the greater portionof the
1 metal, as it is disengaged, becomes also volatilized, and

SEEENEL ?p’lSSES with: the othu mpors tmvfu d the 1)asmwes ki i
f=%;é;édn{lh,andtmh(r .

By means of 'the .._,alt fmd watel in tlie tdll!x G the

vapors are condensed before  reaching the: clnmney
o ocand all metallie: particles in the same dlbenmﬁed and
000 granulated, this metal, which ' is free from: sulphm and

2

1 other impurities, bemtuemoved fromthie tank atproper |
~ intervals.

- ‘When it becomes necessary to replenish the fire-
place: B with fuel; the blast kv is cut off and the ;d(ml?
.1 g opened, the flames first springing- backward: toward .

04,911

the latter, as usual, but being directed upward tothe 0 0o
“highest point of the chamber: ¢!, by the guard g,.and: .-
returning in the eourse: indicated: by the arrows, by .
reason of the dranght within the furnaece.: SEREEEE R
rangement, it will be evident, will permit the attend- . -
;anta to clowd“ approach the opemur; g, and: to feedthe . . .
furnace with fuel without inconvenience or LngEI from: .0

:sudden puffy of flame. . o
. Ieclaim as'my mventmn? a.nd desne {o seoure by Let-i SRR
;tmsPatent— R =
1. A furnace,: A l:aﬂnw 3 rmf d fu:ad bed a meh.ued; il
toward each other, substantmliy as descrlbed incom- . .
| ablmtlﬁn with a ﬁupom, O, of the form, or &ppmmm&t—; SN

ing to the form de.scnbed and illustr atLd

- 2. :The charging holes yand 7, arranged, mth re&peetg e
ét,g the capola € and fumace A subbtmtially in the; SRR TR

manner deseribed. - -
3. The: combmatwn, mth the fumace A aml cupola; SEEEEEREE R
;0 of an oven, I, substantially as herein set forth. . .. .
4, The. mmbmatmn and - arrangement of the mr-e SRR
nace A, cupola C, oven ¥, passages kand ¥ tank G .
[ and alumney H, wlu_,n the whole are arranged f'01 ,}Gmt EEEEEE R
:ope ration, substmtm]iy in the manner described. SEREEE RN
119, Thc, chamber g and guzu*d §%, arranged, . wz.tah re-
;%pect to the fire-place B, and doar g(}f a, imuacu, sub-
| gstanh{ﬂly as herein set: t@ 1% | T e
- In te%tlmt}ny wheaeﬂf I have svrned my mme to thr’; SRR R
:spemﬁ rtmn in, the prebence of two sub%cubmg Wits o
NESSes. - SRR

WILLIAM QUANN

XVltneqses = i
L H. H, BAILEY
. HARRY _&mm. .
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