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LEVI B. DARLING, OF PROVIDENCE, RIODE ISLAND.

MEANS FOR EXTRACTING PRECIOUS METALS FROM ORES.

SPECIFICATION forming part of Letters Patent No. 706,302, dated August 5,1902.

Application filed November 1, 1901, Serial No. 80,768.

(No model)

To all whom it mwy COTLCLTTL:
Beit knownthat I, LEVI B. DARLING, a citi-
zen of the United States of America, and a

resident of the cityand countyof Providence,

in the State of Rhode Island, have invented

certain new and -useful Improvements in

Means for Extracting Precious Metals from
Ores, of which the following is a specification.

My invention relates to improvements in
means for the extraction of gold and other

precious metals from pulverized or finely-di-

vided ores or materials; and 1t consists in the
novel construction and combination of the
several parts, as well as in the improved man-

ner of treating the ores while contained in the

plant or device embodying my invention, all
as will be more fully hereinafter set forth and
claimed.

The object I have 1n view is to provide im-
proved means for treating and agitating pul-
verized auriferous ores, whereby they may be
more thoroughly acted upon by a solution of
cyanid of potassium or other suitable chem-
ical solvent of the precious metals, so that
the oxygen of the atmosphere may ach or co-
operate with the solvent to hasten the metal-
dissolving process.

I am of course aware that means and proc-
esses for agitating pulverized ores, so as to
combine oxygen tfherewith, have been devised
prior to my invention. In one case, for ex-
ample, the pulp was fed into a deep tank
provided with mechanically-revolving arms

~adapted to agitate the material and expose it

to the atmosphere. An objection to that ar-

rangement was that it necessitated the use of
ogreat power to actuate the arms, since the |

volume of pulp in the tank would usually
weigh several tons. Moreover, if the mech-
anism should be suddenly stopped, owing to
hreakage or other accidental cause, the pulp
soon becomes ‘“set” or hardened, thus caus-
ing furtherdelayandrequiringamuch greater
degree of power to operate the arms. In an-
other case or device compressed air 18 forced
through the bottom of the tank by means of
pipes perforated with small holes, through
which the air is discharged, the air in sueh
case rising upwardly thloun‘h the pulp and
keeping the latter more or less agitated there-
by. An objection to thisisthat the air-holes
soon become clogged by the fine pulp, thereby
seriously impairing the efficiency of the de-
vice. Itistrue thatthe pipes may be cleaned

Fig. 3.)

| or blown out by the use of high - pressure

steam; but such operation causes trouble and

annoyance and consumes much time, thereby

correspondingly increasing the length of time
that otherwise would be normally required
to treat the pulp. |

As before stated, by meansof my invention
all delays are reduced to a minimum, while
at the same time the precious metals are dis-
solved out in a muech more expeditious and
thorough manner, owing to the fact that the
pulp is ' kept continuously agitated while be-
ing spread out over a large flat surface, thus

subjecting it to the atmospheric air, so as to .

absorb a greater amount of oxygen therefrom,
the operation being accomplished in much

less time and with less power than is usually

required in treating pulp of this character.
In the accompanying drawings, Figure 1 is
aplan view of a gold-extracting plant embody—
ing my impr ovemenb
nal sectlonal view taken on line 2 2 of Flﬂ' 1.
Fig. 3 is a transverse sectional view, enlarwed
taken on line 3 3 of Fig. 1, ShOWIHO‘ the chan-
nels and strainers or ﬁl_tels Fw 4 18 a sec-

tional view, enlarged, taken on line 4 4 of

Fig. 1; and Fig. 5 is a partial side elevation,
enlarged, showing portions of the mechanism
for actuating the pulp-agitating roll.

In carrying out my improvement I provide
aseries of substantially level floors a a, made,

Fig. 2 is a longitudi-
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preferably, of cement or artificial stone. The

floors are provided each with a series of lon-

say, about eight or nine inches
apart or as desired. The sides of the grooves
may be faced with strips f of wood. (See
The bottom of the grooves c-are
slightly inclined and terminate at their lower
ends in a larger groove d, extending trans-
versely of the ﬂoor or workmﬂ' smfa,ee Q,
tmmed a, “laundeI ” (See Iig. s ) Over the

of f&bll(‘, as duck or other suitable matemal

the same forming a filter or strainer s for the

dissolving solatlon the arrangement being
such that the llqmd passes thr ouc-‘h the ﬁlters
while excluding the ore and other material
comprising the pulp. I may or, in faet, T
prefer to place the top of the filter substan-
tiall
surface.

(See FKig. 3.)

in the dramnﬂ*s Fig. 1, I have represented
a series of four 1'eetmlgular-sh&ped floors a.

y flush or even or slightly below the floor’s

gitudinally-extending grooves or channels ¢
| ¢, spaced,
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- Fig. 1.

‘taining the strong solution.

These are bounded by circumscribing walls
b, having a height, say, of fen inches and

are covered with cement or other snitable ma-

terial, so as to prevent the absorption of the

solution containing the dissolved precious
metals. The said floor may be arranged so
as to form two double floors each ha,vmﬂ' a
transversedividingorbridge wallb’, as clearly
shown.

gitudinally-extending launder d', arranged
just exterior of the inner side walls b and
communicating with the sump-tank E, con-
Parallel with the
other or outer side wall is arranged another
launder d?, the same extending to and across
the lower end of the floor, but exterior of it,

and communicates with the sump-tank D

containing the weak solution. A valved con-

nection A is interposed between the ends of.

the launders d’ and the adjacent ends of the
corresponding cross-launders d. A similar
connection A’ is located between the ends of
the opposite launder d? and the other ends of
the said cross-launders, as clearly shown in
The valved connections pass through
the adjacent walls & and form water- tlﬂ"ht

Joints therewith. 'The bottom of each laun-

~der d’ is inclined so as to direct the flow of

30

the saturated solution toward the center, at
which point it isin open communication with
the sump-tank E, containing strong solution.
The other launders d? are each

- throughout their length and in open com-

35
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mumcatlon with the corresponding sump-
tank D, containing weak solution.

In a plantembodymﬂ' myimprovementand
adapted for the chemical extraction of the
precious metals from slime-pulp the ground
plan may be, say, one hundred and twenty-
eight feet by sixty feet and havingatone end

~ thereof the elevated tanks A B C for water,
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strong solution, and weak solution, respee-
tive]y, each tank being, say, fourteen feet
diameter by ten feet deep. At the opposite

end of the plant and located between the two

series of double floors a a are placed two
saunken sump-tanks D K for the weak and
strong solutions, respectively, each tank be-
ing twenty feet diameter by six feet deep.

There are also employed four slightly-ele-
vated ‘‘salt-leach” tanks F, (one for each

floor a,) each tank being, say, twelve feet di-
ameter by six feet deep and adapted to con-
tainsome fifteen tons of pulverized ore. The
said tanks F are charged with the pulverized

~ore and form reservoirs, from which the ore

is shoveled or dlscharﬂed onto the treating-
floors a.

the several floors, tanks, &ec., so as to form
duplex or double.plant or system, substan-
stantially asrepresented in Fig. 1 of the draw-
ings, the arrangement being such that while
the ore 18 being treated on the floors of one |
half of the plant the other half of the plant
- may be cleaned up, thus working the mech- !

(See also Fw 4.) “Each of the lower
floors (being the ones at the left) has a lon-

inclined |

I may state here that I prefer to arrange

iy
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anism, &c., alternately. By means of my in-
vention the charge of ore, spread evenlyover
one double floor, may be thorouwhly a,crlta,ted
and treated dmmﬂ' a continuous run, say, of
twelve hours, the other double floor mean-
while having the solution drawn therefrom
into the respective tanks, followed by remov-
ing the treated material or ore from the floor
onto the waste-dump and recharging with
fresh ore from the supply-tanks K, substan-
tially as before stated.

In the drawings I have represented the roll-
ing or ore-agibating mechanism R as consist-
ing of a suitable roll m, extending trans-
versely of the floor ¢, and means for slowly
propelling the roll to and fro along the floor.
The roll is secured to ashaft n, the latter be-
ing above and extending beyond the side

walls b and adapted to revolve in suitable

75
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bearings secured to the two endless side

chains or driving counnections p p. These
Jlatter are mounted on suitable sprocket-
wheels secured to the two end shafts » 7/, re-
volving in bearings located at the upper and
lower ends, respectively, of each floor. An
end of one shaft-—say the upper one r»—is ex-
tended and carries a worm-gear ¢, meshing
into and actuated bv-a worm ¢’ of the short
driving - shaft 4. On the latter shaft are

‘mounted two loose clateh-pulleys w w/,

adapted to berevolved in opposite directions

by open and crossed driving-belts in a well-

known manner. A sliding clutch memberis

mounted on and revolves the pulley-shaft-—

that is, when the shipper-arm 4/, connected
with the cluteh, is swung to the left the cluteh
engages the cor respondmﬂ' pulley w?, thereby
causing the shaft to revolve in one direction.

- By moving the shipper to the right the clutch

is withdrawn from pulleyw’ and engages pul-
ley w, thus adapting the shaft to be revolved
in the opposite direction. It is obvious that
the driving mechanism just described is
adapted to propel the chains p simultaneously
and 1n unison in either direction, thereby
correspondingly actuating the roller m and
agitating the pulp or material beneath it.
The action of the roll serves not only to stir
up or agitate the pulp, so that it becomes
thoroughly aerated or exposed to the atmos-
phere, but it at the same time foreces some of
the metal-charged solvent or solution down-
wardly through the screens s and into the
channels or ducts ¢, communicating with the

end launder d.

In order to automatically reverse the di-
rection of the traveling chains p when the
roll arrives at the end of the floor or at any
other predeterminded point as desired, the
chain contiguous to the clutch mechanism
may be provided with two dogs v v, arranged
or disposed with respect to the roll so that
at or about the instant the latter arrives at
the end of the floor-or run the corresponding
dog will engage the shipper-arm ¢ and swing
1t to the opposite extreme, thus clutching the
shaft . to the other dmvm -pulley, and since
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the latter pulley revolves in a reverse direc-
tion to that of its fellow pulley 1t iollows
that the chain’s movement will be correspond-
ingly changed thus propelling the roll back
agaln, the operation being continued as long
as desired. By placing the shipper in the
central or vertical position the cluteh will be

inactive or disengaged from both pulleys, the

roll then being rendered inoperative.

The manner of extracting the precious
metals from ores by means of my invention
18 substantially as follows: The auriferous
chloridized ore in a finely-divided state is
first delivered intc the leach-tanks or salt-
leach tanks ¥. After the ore is thoroughly
leached 1t is discharged therefrom onto one
of the empty double treating-floors ¢ a and

leveled off, the quentlty of metel ial forming |

a charge bemﬂ' sufficient to make a leyel

say, th1 ee mehes deep. 'T'his 1s followed by
covering the surface of the said material with
a 8trong solution drawn from tank I3 until the

liquid attains amean depth of about one inch. |

The solution contained in said tank B carries
the proper amount of cyanid of potassinm or
other sultable chemical dissolving agent for
the precious metals. After the solvent-sup-
ply to the floor has been cut off the said roll-
ing mechanism kK 18 set in motion, whereby
the heavy rolls m are drawn back and forth

alternately and longitudinally of the floors,

the action of the rolls being to thoroughly
agitate the material thereunder so that all
the ore is brought into intimate centect with
the solantion fmd with the atmospheric air,
while at the same time some of the solution
1s forced through the screens or strainers s
into the grooves ¢ beneath. Thisrolling op-

“eration is continued uninterruptedly, say,

40
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for twelve hours, at the end of which time it
will be found that practically all the precious
metals previously contained in the ore in a
free state have been dissolved out and com-

bined with the solution then lying in the

grooves ¢ and launders d. The two valved

connections /2 are next opened, thus permit- |
ting the charged or strong solution to flow

freely from the said groovesand laundersinto
the sump-tank K. From the latter the solu-
tion ispumped into the storage-tank B. The
two valves i are next closed and weak solu-
tion from tank C admitted to the material

lying on the two treating-floors, followed by

rerolling the pulp a short time, the result be-
ing to thoroughly wash out any solution re-
maining therein. After completing the roll-
ing operation the valves i’ are opened, and
the solution thus washed from the pulp flows

from the end launders d into the outer laun- |

der ¢*in opencommunication with the sump-
tank D, and from the latter the weak solution
1S pumped into the elevated tank C. The
residue or washed pulp is now removed from
the treating-floors, thus practically complet-
1ng the operation, the entire time consumed
being, say, twenty-four hours for one charge.

During this time the other pair of treating- :

=

floors a ¢ has been suitably charged with ore
and solvent, the combination or pulp being
kept contmuously agitated by means of the
corresponding rolhnfrdevwe all substantially
as hereinbefore descubed

After a sufficient quantity of the satirated
or strong solution has been collected in the
tank B 1t_1e drawn off and treated in the usual
manner to separate the metals therefroimn.

I do not claim, broadly, a3 myInvention the
use of etmospherlc air as an oxidizing agent
for dissolving gold contfained in ehme -pulp
carrying pulvemzed auriferous ore, nor do 1
claim, broadly, means for agitating the pulp
whereby the air, in con;]unctlon with the sol-
vent, operates to hesten the gold-dissolving
process.

I claim as my mvenmon and desire to se-
cure by United States Letters Patent—

1. In agold-extracting plant provided with
a substantially flat treating-floor ¢, of non-
absorbentmaterial, aseriesof longitudinally-
extending channels ¢ formed therein, a trans-
verse groove or end launder din direct com-
mumcetwn with said channels, fixed screens

75
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or strainers covering the top of said channels

and launder, side leunders or ducts, and

valved connections interposed between and
uniting the said end and side 1eunders, sub-
stanmelly as described.

2. In a gold-extracting plant, the combina-
tion with the treating-floor ¢ having screen-
covered grooves c and end launder d, of a
meehameelly-%ctueted rolling device a,depted
to be continuously pr opelled forth and back

95

100

longitudinally of the floor, substantially as

hereinbefore described and for the purpose
set forth.

3. In a gold-extracting plent the combina-
tion of the grooved treating-floor ¢, adapted
to receive thereon e'comparetively thin layer
of finely-divided ore and treating solution

I constituting the pulp, a mechanically-actu-

ated rolling device arranged to be continu-
ously propelled forth and back to agitate the
sald pulp or material lying on the floor, suit-
able launders or ducts communicating with
the grooved portion of the floor, and sump-
tanks into which the metal- eha,rﬂ'ed solution
1sdischarged from the launders, eubstantlelly
as deserlbed

4. In a gold-extracting plant, two laterally-
sepamted double ﬂoors a, ¢, provided with
suitable grooves and leunders, rolling or agi-

| tating mechanism adapted to be propelled

forth and back longitudinally of the floors,
snmp-tanks into which the metal-carrying so-
Jution is discharged, and suitably-arranged
water, leach and solution tenks substantially
as descﬂbed

Signed at Providence, Rhode Islend this
31st day of October, 1901.

LEVI B. DARLINGJ

Witnesses:
xEO0. H. REMINGTON,
JOHN W. WEEKS.
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