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To all whom it may concerm:
Be it known that I, PAHILIP SOMERVILLE, a
citizen ofthe United States,residingat Bishop,

county of Inyo, State of California, have in- |

vented an Improvementin Apparatus for Ex-
tracting Metals; and I hereby declare the fol-

- lowing to be a full, clear, and exact descrip-
tion of the same. | .
My invention relates to an apparatus for

extracting metals from their ores and which
iscapable of being used for separating coarse
from fine material; and my invention consists
of the constructions and combinations of de-
vices, which I shall hereinafter fully deseribe
and claim.

Figure1isa side elevation of the appamtus
and partla,l section thereof.
tion on the line x x of Kig. 1.

The object of this invention is to separate
valuable heavy substances, whether metal or
other material, from worthless gangue or ma-
terial with which it may be mixed.

The apparatus is capable of use without

change 1n two or more ways—Ifirst, for the
leaching of ore containing valuable precious
metals, and, secondly, for the separation of
free gold or other valuable heavy material

be mixed. .

T will first describe the opemtlon of the ap-
paratus when employed for leaching.

A and B are two horizontal barrels or c¢ylin-
ders located one at a sufficient height above
another so that a discharge may take place
from one to another. They may be made

cylindrical, as here shown, or angular or po-

l} gonal the operation belnn‘ pra,(,tlcally the
same 1in either form of eonstruetlon These
barrels are supported upon journaled bear-
ing-rollers C and are provided with gears D,
which are engaged by a pinion E upon the
power -shaft F or equivalent mechanism,
through which power may be applied to slowly
rotate the barrels.” These barrels may be
made of any desired proportions. 1 have

found that about thirty inches in diameter
and of a length from thirty to fifty feet each,
naving spiral blades or flanges G extending
from one end to the other, will provide a suf-
ficient surface and a sufficiently-extended |

Fig. 2 1s a sec- |

trough or sluice for the proper treatment of
such solutlons as I desire to employ the ap-
paratus for.

The blades or flanges G may have any de-
sired piteh, and theyare continuous from end
to end of each barrel, extending from the
periphery toward the center, but leaving an
open space through the center for the free
admission of air, which 1s necessary in the
treatment of cyanid solutions.

The inlet end of each of the barrels is closed

by a diaphragm, with the exception of the

central opening, through which the material
may be delivered into the barrels.

If ore has been crushed or pulverized dry
or pulp which is in a dry condition is to be
treated, it may be delivered directly into the
uppermost barrel by any - suitable feeding
mechanism which will deliver it 160*1113,1'157
and gradually.

In eonJunetlon with the foregoing I employ
a means for delivering into the barrel with
the pulp a weak solution of cyanid of potas-
sium. In the present case 1 have shown a
pipe H with a suitable controlling-cock I,
by which the amount of the solutlon intro-

ducedisregulatedin p1 oportion to the amount

of ore.
Within the barrel and extending lonn'ltudl-

' nally between the flanges at intervals are low

ribs J, projecting 1'ad.ially inward from the
periphery of the barrel, and these serve to
lift the pulp as the barrel rotates, spilling it
over the rib and dropping it down to the bot-
tom, thus agitating the material continually
as it passes through the barrel. If the barrel
is of angular interior form, these ribs are
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less necessary than when it is eylindriecal, as.

the angles serve to a considerable extent to
produce the necessary agitation. The solu-
tion acts in its Well—known manner, but by

9o

means of the spiral sluice formed throu oh the

barrel it 1s passed over a great distance and
continually agitated during its passage until
all portions of the ore have been sufficiently
brought into confact with the solution. A#
the end of the barrel the material discharges,

95

and by means of an inclined dnectmﬂ'-chute ’

K it is returned into the end of the ne*{t bar-
rel below. |

100




IO

I5

20

30

35

40

.

55

60

65 thebarrelsisascreen G° whichliesinthe cen- |

o

618,822

L is another supply-pipe through which a | tral opening of the spiral and extends the eui-

stronger cyanid solution is discharged, so as
to mingle with the ore passing into the sec-
ond barrel I3, and the rotation of this barrel
cradually returns the mass to the opposite
end, where it is delivered into a chute M or a

settling-tank, where the liquor may be sepa-

rated from the solid material and prepared
for further treatment.

When the ore is crushed wet or the pulpis
in a wet condition, it is delivered through a
slunice O directly into the tank P, which in
the present case 1s shown made in an essen-
tially triangular form, and the water is in-

troduced intothe tank with the ore discharged

into it from the battery or other source, the
ore settling to the Dbotiom of the tank and
the water and lighter material eventually dis-
charging over the outer end at p.

(Q-is a chain having fixed upon it the car-
rying-buckets R, which are adapted to-collect
the ore from the bottom of the tank P and
11ft 1t up to a point where it is discharged into

the uppermost barrel A. These buckets may

be of any suitable description, which will al-
low the water to drain out of the ore, so that
when 1t is delivered into the barrel there will
not be too great a quantity of water.

In the present case I have shown the chain
(Q as passing around direction sprockets or
pulleys 5, and the buckets R are suspended
from the chain by arms or links r, between
which the buckets are pivoted and turnable.

The front ends of the buckets have an es-
sentially flat bottom, while the rear ends are
curved into an arc of a circle, as shown, the
top being, as hereshown, essentially straight.

The lower angle of the tank adjacent to the
barrel 1s curved, so that when the buckets
are moved by the chain they pass throngh the
curvature of the tank and fill themselves with
the material which is being deposited therein.
The buckets following the curvature of the
tank P will assume the various positions as
shown in the drawings, the bottom moving up
against the inclined and approximately ver-
tical side of the tank until the bucket passes
above the upper edge of the tank, when the
welght outside of the pivot-points will cause
it to tilt automatically and discharge intothe
barrel, or it may be tilted by contact with a
stationary lug or projection. The bucket
then passes over the upper sprocket and byits
weight hangs in a vertical position until it
reaches the inclined bottom of the tank, when
1t 'will assume a position with its bottom rest-
ing upon the bottom of the tanlk,passingin this
manner over the tank-bottom and becoming
filled with the deposit, thence passing up the
vertical side again, as previously described.
In this manner the water is mostly drained
out of theore, and it is properly prepared for
introduction into the barrel.

Fixed within the center of one or both of

tire length of the barrel. The essential pur-
pose of this sereen is to separate coarse mate-
rial from the fine, so that the cyanid solution
will act more evenly upon pulp of the same
degree of fineness and free gold may be sep-
arated from sand or earth with which it is
mixed. The inlet end of the sereen is proxi-
mateto the discharge end of the chute which
deliversthe material tothe barrel,and the said
material falls upon the screen, the fine ma-
terial passing through its meshes and the
coarse material being held in the screen and
discharged at the opposite end in any well-
known manner. 'The part which falls upon
the bottom of the barrel will there encounter
a body of mercury, which 1s placed within
the barrel and will be constantly agitated 1in
contact with it until all the gold has been
amalgamated and taken up. In this case the
discharge end of the barrel has an annular
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rim or flange ¢ extending inwardly from the -

periphery of sufficient height to prevent the
mercury from passing out, but allowing the
dirt to discharge over the upper edge of this
flange.

Althoughl have described the apparatus as

‘being especially used for the separation of

valuable precious metals from the gangue, it
may be also employed for the separation or
washing of any material which is heavier than
the waste which is mixed with it.

Having thus described my invention, what
Iclaimasnew, and desire to secure by Letters
Patent, 18-

1. An apparatus for extracting metals, in-
cluding a frame or support, a rotatable barrel
mounted therein and having a spiral flange
fixed to its interior and extending from one
end to the other, a screen extending longi-
tudinally through the flange, an inlet at one
end of the barrel and an outlet at the oppo-
site end thereof, and devices at sald inlet end
for feeding material and fluid matter to the
barrel. . |

2. An apparatus for extracting metals con-
sisting of parallel barrels having annular
disks closing one end with central inlet-open-
ings forthe material, a framework and roller
support for said barrels, means whereby the

barrels are rotated in opposite directions, spi-

ral flanges fixed to the interior of the barrels
for advancing the material therethrough, de-
vices for feeding material and fluid matter to
the uppermost barrel, means for separating
the coarse from the fine material and deliv-

ering them separately, and means for trans-

ferring material from the discharge end of one
barrel into the inlet end of the barrel below.

In witness whereof I have hereunto set my
hand. | | |
PHILIP SOMERVILLE.
Witnesses: |

THOMAS E. LLEECE,
WILFRED W ATTERSON,
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