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To all whom it may concern.:
Be it known that I, Oscar A. Erwis, a citizen of the

-United States, residing at San Fr ancisco, in the county

of San Fr ancisco and State of California, hfwe imvented

certain new and useful Impmvements in Apparatus

for Extracting Mmemls from Ores; and I do hereby
declare the follmwng to be a full, clear, and exact de-

- scription of the invention, such as WIH enable others
skilled in the art to Whl(,h 1t appertains to mﬂ,ke and

use the same.

The present invention relates to apparatus for ex-
uactlng minerals from ores, and more particularly to
an improved appar atus embodylng means Ior utilizing
an electro-chemical pmcess of extracting gold and silver
from ores. | |

In an application ﬁled by me on June 16 1902, Serial
No. 111,812, for an apparatus f01 extracting minerals

- from orves, I lmve ustrated an apparatus to be used in
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" means whereby the leaching hopper may be dispensed
with and the ore taken directly from the mushels the
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carrying out a similar process, and the present 111‘\7611-
“tion relates to improvements thereon. -

In the application referred to above, the apparatus
is designed to receive a mixture of crushed ore and
chemical solution, the mixture ‘or pulp flowing thr ough

the action of gravity through-the pr empﬂatmm e box and
into the tailing tank. In this apparatus it is necessary

to have a receiving hopper of some
mixing takes place and in which the ore is partially
leached before it is passed into the precipitating box.
The process 1s, therefore, not an entirely continuous

.one since the mixture must be allowed to stand for

some time in Lhe hopper in order that the leaching
may be effected. B
- The object of the plesem invention is to provide

process being thereby made continuous.

A further object of the present invention i is to pr ovide
‘means for thoroughly aerating the mixture of ore and

chemical solution previous to its entrance into the pre-
cipitating box. | |

A further object consists in providing means for
br eakmg up the slimes and preventing them from set-
tling, thereby permitting thorough aeration.

A further object of the present invention consists in
an improved tailing tank into which the exhausted ore
and chemical solution flows aftel lewmg the  precipi-
tating box. |

Further objects of the p1 esent 1111»"8111;1011 will appear
1n connection with the followmg descuptlon and mode
of operation thereof. |

To the above ends the plesent mventmn eons:tsts of

" the devices and combinations of devices which will be
- hereinafter described and pﬁ,ltlculmly p(}mted out in

the clzuma

-top plan view of one of the precipitating boxes.

kind in which the |

- 'The present invention is illustrated in the accom-
panying drawings, in which —

Figure 1 shows in side elevation and partial sectlon
the preferred form of the apparatus; Fig. 2 shows a top
plan view of the apparatus. Ifig. 3 is a transverse ver-
tical section showing a receiving hoppel and its iImme-
diately adjacent parts. TFig. 4 is an end elevation
showing the tilting tailing tanks.
g,
0 18 a longitudinal sectional view of said pr ecipitating
box. Fig. 7 is a transverse sectional view of said pre-
mpltating box.
in section, showing the construction of the 1‘L1111del con-
necting the hopper with the precipitating box.

Similar letters of reference will be employed through-
out the spemﬁcatlon and drawings to designate corre-
sponding parts. |

In the drawings, A represents a receiving hopper; B

represents the vat in which the chemical solution is .

prepared and retained. b indicates a pump of any pre-

ferred form which is used to force the chemical solution.
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Fig. & 1s a broken
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Fig. 8 is a perspective view, partly
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through the pipe 5 and into the hopper A. Theseele- -

ments may be of the same construction as in my pre-
vious application, the hopper being shown instead of

a crushing mill, for the reason that in reworking old

tailings a h{}ppel of some sort should be used to facili-

tate the mixing, though not for the purpose of lemhmg
to.any extent.

In WOII{IIlg ore 011011:1%11}?, the hopper 1s dispensed
with, since the apparatus may be connected dir ectly to
the crushing mill, the plpe b!'1in this case extending to
the mill and dischar ging the chemical solution upon
the ore as it is being crushed. |

One or more tzmks or vats C are locmted at a consider-
able distance from the hopper or mill for the purpose of
receiving the mixture of exhausted ore and chemical
solution from a launder D and precipitating box E and
filtering the chemical solution from the ore. From the
tanks or vats C, the ore is dlsclmrﬂ ed on a dump or
refuse heap. .

I have shown two filtering or tailing tanks C and a
swinging chute E; for connecting the precipitating
box K with either tank. This is the preferred arrange-

~ment, since 1t enables the apparatus to be continuously |

operated, giving, however, sufficient time for properly
filtering the chemical solution from the exhausted ore.
A single tailing tank or more than two may be employed;
thig dependmg largely upon the quantity and charac-

necessity for the expeditious handling thereof.

One of the principal features of the present inven-
tion lies in the chute or launder D, down which the
pulp or mixture of crushed ore and -chemiea,l solution

flows before it passes into the precipitating box.
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“ter of the materials operated upon and the desire or
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2.

The launder compnses preferably an inclined open
trough which may, in some cases, be several hundred
feet long; the trough having cleats or riffles ¢* and d°
arranged transversely of its bottom. The cleats d* may
extend entirely across the trough, while the cleats d°
are preferably quite short; the object of these cleats
being to break the continuity of the str eam of ore and
liquid, agitating it violently and causing it to splash,
presenting thereby a large surface composed of finely
divided particles upon which the air may ireely act.
This also prevents the formation of large masses of
slimy matter,- since the constant agitation disinte-
grates any mass of considerable size upon 1ts forma-
tiom.

As is the case in my previous application, it 1s not
my intention that the minerals should be dissolved to
any extent, but enough only to clean and partially iree
them. A very weak cyanid solution may, there-
fore, be employed in this process, the thorough aerat-
ing causing it to act with great vigor for a short time.
In fact, it has been found that the cleansing of the
pmtlcles of gold and silver and the partial freeing
thereof is more completely effected during the pas-
sage of the pulp down the launder than during hours
of leaching in a hopper or tank.

From the launder D the pulp passes into the precipi-
tating box E, this box being similar 1n all respects to
that dlsclosed in my application previously referred
to, and consists of an elongated trough having inclined
ends e and side walls ¢!, A bottom plate ¢* of copper
is provided, this plate having upwardly plo]ectmg
webs ¢5.  Alternating with these webs ¢® are plates ¢*
extending downwardly and -closely adjacent to the
metallic bottom, but not touching it. These inter-
calated plates (see Figs. 6 and 7) are connected to the
opposite poles of an electric battery or generator P,
whereby, as the pulp flows through the box, the elec-
tricity flows through the pulp, separating the mineral
from the ore and depositing it on the cathode plates.

Irrom the precipitating box the chemical solution
and solid matter is discharged into the tanks or vats G,
in which the liquid is separated from the solid, the
liquid being returned to the tank B, and the solid mat-
ter being discharged upon the dump, as has been here-
inbefore described. |

For the purpose of separating the chemical solution
from the solid matter, the tank G 1s provided with a

" sereen or reticulated bottom ¢ located at some distance

above the bottom of the tank, and supported upon
transverse wooden strips ¢3, leaving a space beneath
the reticulated bottom c2, into which the chemical solu-
tion is filtered and from which it flows, through suitable
valves or faucets ¢*, into the tank or vat B, to be agaln
pumped up through the pipe b' and discharged into
the receiving hopper A. Other gates or cocks ¢® may
be located near the tops of the tanks to take care of
any possible accumulation of liquid.

The perforated bottom of the tanks or vats C may
be of any material capable of separating the liquid
matter from the solid, such as canvas or wire netting.

The chute E! is pivoted at E? and is adapted to be
swung so as to lead into the one or the other of the
tailing tanks C, (see Fig. 2) so that the chemical solu-
tion may be thoroughly filtered from the exhausted
ore in. one tank, while the other is being charged.

865,027

The refuse may be removed from the tailing tanks
in any convenient or desired manner, but, as a means

for accomplishing this, T have illustrated these tanks

as being mounted on horizontal shaits C* supported
in suitable bearings on the standards C3. LEach shalt
is provided with a toothed segment C' which inter-
meshes with a pinion C? revolubly mounted on the
standards C3. Cranks C® are connected to the pinions
(3, whereby a tur nmg of the cranks tﬂt‘a the-tanks.

When the refuse in a tank has been sufficiently
strained or filtered, the corresponding crank is turned,
tilting the tank and discharging the contents thereof.
As shown, the rear ends of the tanks are made inclined
as at Cl, to facilitate the discharge.

The manner of using my improved apparatus is as
follows:—If tailings are being reworked, & small hopper
may be employed, the ore being_dumped into said
hopper. The pump b is then set in operation, caus-
ing a discharge of the chemical solution upon the ore,
the mixture so formed flowing freely down the launder
D and being thoroughly aerated during such passage.
From the launder the mixture flows through the pre-

01p1tqt111ﬂ' box over the plates ¢® and-under the plates

the minerals being extracted from the ores, and
deposﬂ:ed on the metallic bottom and plates ¢®. The
chute E! is placed so as to connect the precipitating
box with one of the tailing tanks, the exhausted mix-
ture flowing from the precipitating box through this
chute into this tailing tank. After a suflicient quan-
tity of the mixture has been deposited within one tail-
ing tank, the chute E' may be shifted so as to dis-
charge into the other of said tanks, the exhausted ore
and chemical solution being separated from each other
in one tank while the other is being filled. When the
exhausted ore in either tank becomes sufliciently dry,
the tank is dumped, discharging such ore upon the
refuse heap. The chemical solution is returned to the
tank B through the cocks ¢! and ¢*, and from this tank
it is again taken by the pump and discharged upon the
ore in the hopper or in the mill.

It will now be seen that I have provided apparatus
in which an electro-chemical process may be camied
on continuously, and one in which the slimes are pre-
vented from settling, carrying with them the minerals
and preventing thereby the efficient working of the
process.

While I have described the construction of the
launder specifically, yet it is of course understood that
the present invention is not limited to such details,
since it contemplates any apparatus which will act or
operate upon a mixture of ore and chemical solution,
breaking up the mass, or causing it to be broken up,
in such a manner as to present to the action of the air
large areas composed of finely divided particles.

Having described my invention, I claim as new and
desire to protect by Letters Patent of the United States:

1. An apparatus for separating minerals from ores, hav-
ing in combination; a long, ineclined, open chute or launder,
provided with riffles, and a precipitating box located ad-
jacent the lower end thereof, whereby a mixture of ore and
chemical solution will flow by gravity down the launder
and through the precipitating box together with means
for passing an electric current through said precipitating
box, substantially as described.

2. An apparatus for separating minerals from ores hav-
ing in combination, a launder comprising a shallow sta-
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tionary open chute alranﬂ*ed on .an incline and provided
with a series of long and short cleats across the bottom

thereof whereby a stream of crushed ore and chemical so-

_lutlou will flow down the launder automatically and will

be violently agitated, a precipitating box connected with
the lower end of the launder, and means for passing an
electric current though sald plemplmtmb box, substan-
tially as described.

3. An apparatus for separating minerals from ores, hav-

10 ing in combination, an inclined chute, an inclined precipi-

19

tating Dbox . connected therewith, a plurality of filtering
tanks and means for connecting the precipitating Dbox
with any one of the filtering tanks, substantmliy as de-
scribed. -

4. An apparatus for separating minemls frnm ores, com-
prising the hopper A, the open launder D provided with

the riilles ¢2 and &3,

3

the rifiles @2 and d3, the precipitating box T and the tank
o1 vat C the precipitating box being shorter than the open
launder, substantially as desecribed.

o. In an apparatus for separating minerals from ores,
comprising a hopper A, the open launder D, provided with
the precipitating box If, the tanks or
vats C arranged side Dy side and the chute I8’ pivotally
supported beneath the precipitating box and arranged to
be shifted laterally to discharge into either of the vats C,
substantially as described.

In testimony whereof I af
of two witnesses.

in presence

X my signature,

OSCAR A. ELLIS.

Witnesses ;
AUGUusTA W. DUISENBERG,
Murs. E. 'D. DoyLB.
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