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To all whom it may concern:
beitknownthatI, PATRICK I\IARLE‘E, a clti-
zen of the United States of Amerieca, residing
at Idaho City, in the county of Boisé and
State of Idaho, have invented certain new and

usefal Implovements in Ore-Roasting Fur-
naces, of which the following is a Speelﬁea,-

. -tion, 1efewnee being had thelem to the ac-

[O

companying drawings.

Theobjectof my mventmn is to provide ap-
paratus for treating refractory auriferous and
argentiferous ores, ‘such as are found to exist
Uenemlly in the western part of the United

states, whereby the gold and silver will be
'__ t,howunhly and cheaply separated from the

base metals by gradually-applied heat when
oold only is found in paying quantities and

o by such heat and the use of asmall quantity

~and carry my process into praetlcal .:Lpphcd-: |

of common salt when silver is found com-
bined with the gold-bearing ore in suffi-
cient quantity to warrant saving. I attain
this object by the means heremaftel set forth,

- tion by theuse of the mechanical device shown
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in the drawings, wherein—

- Figure 1 is a perspective view of my pri-
~ mary reducing-furnace.
- tudinal section of the same.

I‘]D‘ 2 1s a longi-

spective view of my secondary 1educmcr-rfu I-

nace, and Fig. 4 is a longitudinal section of

the same. |

Like letters refer to similar parts through-
out the several views. |

The reducing-furnaces consist of a series of

inclosed horizontal stationary beds or plat-
~ forms of suitable

dimensions, rising one
slightly above the other as they 1'ocede from
the fire-box, designated in the drawings a, 0,

¢ d, e, and f,, each furnace having a bifur-

40

cated flue ( ¢, the flue upon the primary re-
ducing-furnace having attached on its under
side be} ond the point of juncture of the legs

‘thereofaquicksilver-arrester 2,having means
~of relieving it of its accumulamon&, 1n valves

45

1 and k, which ser ves to arrest the escape of
quicksilver when partly-amalgamated ore is

being worked and -prevents ‘rhe salivation of |

oper ﬂtl‘VBS. T'he fire-box [ and ash-pit m are
of the usual construction, the fire-box com-

the fire-box.

I‘w 318 a per-

(No model,}

tionary beds or platforms. I‘eedmﬂ-fmmels
7 and n’ for the purpose of eha,rrmw the fur-
naces are located at the end 111091: remote from
For convenience in handling
the charge the horizontal stationary beds or
platforms should be ahout ew*ht feet mde an.l
ten feet long.

The top of the primary reducing-furnace
18 removable for the purpose of 1"efrulatmﬂ'
the heat, and may be constructed of sheet-
iron. For the purpose of further means of
regulating the heat I provide dampers p p in
each leg of the flues in both furnaces.

T'o famhtdte the manipulation of the ore on
, doors 7 are provided OPpOblte each

the beds
horizontal bed, and for the purpose of inspec-
tion and manipulation of the ore in the sec-

| ondary reducing-furnace I provide the peep-

hcle s in the end thereof.

Thebody of the furnaces may beconstructed
of briclt or other suitable materi al the beds
presenting smooth surfaces. - -

I have found the mechanical (1evice herein

described best adapted to carrying my pro-

cess 1nto effective operation.
In carrying out my process I take the ore,
either wet or dry, from the crusher and charge
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0

the horizontal bed « therewith, spreading the- .

partly-comminuted ore evenly over the suar-
face of the bed to a depth of about six inches.
I subject the charge to a moderate heat for
about two hours, the heat passing over the
ore from the fire-box.
the heat be evenly distributed throughoutthe

fire-boxes of both furnaces, and for that rea-

It is important that

son I prefm to employ wood as fuel, cut ap-

proximately in lengths equal to the depth of

the fire-box. Durin gthe time the ore remains

on bed « I stir it twice. At the expiration of
two hours I move the clhiarge on horizontal
bed « to horizontal bed 0, next the fire-box,

where I again spread it evenly and subject 11:
to the action of the fire for aboutl the same .

period and in the same manner as in hori-
zontal bed a, stirring two or three times. On
removal of charge from horizontal bed ¢ I
recharge that bed, asin the first instance, with

ore from the crusher and proceed therewith

as before. It isimportant to maintain a suf-

95

' :50 munma’unw directly with the horizontal sta- | ficiently low degree of heat in the primary oo



- hours,

furnace to prevent the ore therein from flux-
ing, that being the tendency of sulphurets
under a high degree -of temperature, espe-

‘cially if the heat be quickly applied; but by

heating the ore gradually that difficalty is

obviated. At the expiration of about two
as heretofore set forth, I draw the

| Ghart‘fe from horizontal bar b through opening

10

t prepmed for that purpose, and while the
ore is hot I transfer it to horizontal bed ¢ 1n

 the secondary reducing-furnacs through the

20

- three times.

_30

ortwice.

funnel or chute »n’ of that furnace, IF1g. 4,
spreading the ore evenly over the surface ot
the bed, as in the primary furnace. 'I'he ore
is here subjected to a much higher degree of
heat than in the primary reducing-furnace.
It should occupy this bed about two hours,
during which time it should be stirred once
At the expiration of the time speci-
fied the ore on bed cshould be moved to bed
, where it is subj ected to the same treatment
and permitted to remain for the same period
as-on bede. Itisthen removed to horizontal
bed e, which it should occupy about two
hours, during which time it should be stirred

four or five times.
charge of ore receives substantially the same
treatment on each successive stationary hori-

-~ zontal bed, except that on the two beds last
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occupied e and f the process of stirring
is more frequent than uapon the preceding
beds. Asthe fire-box isapproached, the heat
becomes more intense. As each bed 18 re-
lieved of its charge by transfer toward the
fire-box orits removal from the furnace, the

bed so relieved is occupiled by the charge im- |

mediately following, the bed a being success-
ively charged when relieved by ore from the
crusher, as above stated.

naces the charge undergoes a gradual in-
crease of heat from the time 1t enters on sta-
tionary horizontal bed ¢ until the highest
degree of heat is reached on stationary hori-
zontal bed 1. A high degree of heat should
be maintained at statwna,ry horizontal bed f
in the secondary furnace—say about 400"

| Then it should be removed to
bed 7, which it should also occupy about two
hours, during which time it should be stirred

It will be noticed that the |

- It will be thusseen
that it requires about twelve hours for a sin-.
ole charge to pass over all the beds and that .
the heat being uniform in the respective fur-.

| Fehrenheib.

:
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over each stationary horizontal bed and been
subjected to heat as described and remained
the required two hours on bedf"I"--dr aw the

charge through opening w, Fig. 3, and allow

it to eeel When cool, it 1s prepared to be
subjected to eoneentratmn by being passed
through any approved dry concentrator.

It ellver i1s combined with gold in the ore
in sufficient quantity to ,]ustlty saving the

silver, I use from oue to five per cent. of colmn-
mon salt to convert the silver present into a
chloride, mixing the salt with the ore on In-
troduemw the ore into the primary reducing-
furnace, but not otherwise varying the pro-
cess herein described.

I am well aware that salt has been used be-
fore to assist in reducing refractory metals
contained in gold and silver bearing ores; but
by my process I am enabled to whelly dis-
pense with salt or any other chemical In
working ores bearing gold only in paying
qua,ntltles, and in sﬂvel -bearing ores com-
bined with gold, where 1t is c1e51mble to save

the silver, I use but a small quantlty of ecﬂt
as heretofore stated.

In the drawings but two beds are shown in
the primary furnace and four beds in the sec-
ondary furnace. More beds may be used 1n
carrying out my process; but the time con-
sumed on each bed should be reduced 1n pro-
portion to the increased number of beds em-

ployed.

Havinge thus described my mventlen what
I claim, and desire to secure by Letters Pat-
ent, 1Is—
" In a furnace havi ing a fire-grate with re-
movable top and stepped hea,rthc: anr outlet-
flue having two branches lemlmﬂ from the
furnace- ehambel at the end rewmote from the
grate to a common conduit, valves arranged
on each branch of the ﬂue and a mercury-
arresting pan arranged 1n the wall of the con-
cduit near the braneh of the flunes, having a
valve and draw-off pipe, as and for the pur-
poses described.

After the chavge has passed
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In testimony whereof I Ebfﬁ‘i my signature in

presence of two witnesses.
PATRICK MARLEY.

YWitnhesses:
JOS. VOSHAY,
JAMES V. WHITE,
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