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UNITED STATES

PATENT OFFICE.

LEWIS E. PORTER, OF LOS ANGELES,

CALIFORNIA, ASSIGNOR TO THE POR-

TER GOLD AND -SILVER EXTRACTION COMPANY, OF CALIFORNIA.

APPARATUS FOR EXTRAGTING PRECIOUS METALS FROM ORES.

-k

SPECIFIC&TION forming part of Letters Patent No. 617 12, dated J' anuary 10,1899,
Appllmtmn filed August 18 1396, Serial No 603 129, (Vo mudel ) |

To all whom it may concern:
Beit known that I, 1.

zen of the United States residing at Los An-
ogeles, in the county of L0S Angeles and State

5 of California, have invented new and useful

Improvements in Apparatus for Extracting |
Precious Metals ffom Ores, of which the fol-

lowing is a speecification.
My invention relates particularly to those

10 apparatus in which the precious metals are

dissolved from ores by meansof chemical so-

Jutions and electrical action.

One object of my invention is to provide
means for expeditiously and conveniently
treating large quantities of ore with a slight
expenditure of labor, material, and electrical
energy and to extract from the ore a high
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percentage of 1he precious metals carried

thereby.

provide means whereby the pulp may be elec-
trically treated while undergoing chemical
action without polarizing the eleetrodes
Another object of my invention ‘is to pro-
vide means for preventing the escape of the
cases produced during the process of treat-

ment and to so conduct the treatment that

such gases will produce a pressure and by
agitation will be brought into intimate con-
tact and admixture with every particle of the
ore being treated, the generation of such gases
and the hbemtlon of the precious metals* from
the ore being produced and assisted by the
passage of a current of electricity through the
pulp during the chemical treatment. .

Another ob;ject of my invention 1is to pro-
vide improved means whereby the agitator
serves as a filter for extracting from the slimes
practically all of the precious-metal solu-
tions after the chemical &Ctl()ﬂ has been com-
pleted

Incidentally my 1mproved filter may be
utilized in separating any 11qu1d from solid
matter. -

My invention comprises the various fea-
tures of construction and combinations of
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_parts hereinafter fully set forth and claimed.

The accompanying drawings 1llustrate
means whereby my invention may be. prac-

- 50 ticed.
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I‘wme 1 is a vertical longitudinal m1d-secn |

WIS K. PORTER a clti-

“the sha,ft

One especial ObJth of my invention is to
‘the pulp during agitation.

filter. FKig. 2is a plan view of a plant where-

| tlon _Of my-improved combined agitator and

by my invention may be practiced. Fig.31s

an enlarged fragmental seetlon of the casing

“and ﬁlter
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In the drawings, A represents a shaft which

is ;]011rna,led in smtable journal-bearings B B’
and is provided with a longitudinal bore a,
which, as shown, extends from end to end of
Upon this shaft I mount a series
of anodes C, which areelectrically connected
with the shaft. Alternating between these
anodes I arrange a seriesof cathodes C’,which
are insulated from the shaft in the ordinary

manner.

The cathodes which 1 have em-
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ployed in practice are of sheet metal, and I -

have found it advisable to cover them with
canvas ¢ or other porous fibrous material in
order to prevent the metal deposited there-
upon from being scoured off by the action ot
The anodes are
preferably insoluble, and in practice I have
used carbon anodes with great success.

Into one end of the bore ¢ of the shaft I

drive a metal plug D, and between the plug

and the shaft I arran n*e a collar of insulating
material d, so that the plug is insulated from

the shaft.

and leads from thence partmlly through the
bore of the shaft. Wires f lead out through
openings ¢’ through the shaft and are elec-
trically conneeted with the cathodes, so that
by means of the commutator-brush d' elec-

trical connection is made with the dynamo
The anodes C being electrically con- -
nected with the shaft A, “when the commu-

-D”
tator-brush d’’ rests upon the shaft and the

dynamo D" is operated the anodes are elec-

trized. Secured upon this shaft A and sur-

rounding the anodes and cathodes I provide.
& combmed agitator-barrel and filter G. This
consists of an outer imperforate casing G,

made of any suitable metal or matena,l a,nd
a lining H, of suitable filtering materml in-
Irodueed inside of the casing and a,lra,nﬂ‘ed
to leave a space H' between the filter and the
bamrel through which the filtered liquid may
flow to the outlets J J'. In practice I find it
convenient and effective to introduce first a
screen /i, made of coarse wire, preferably one-

. . .
O e,

Secured to the end of the plugis
‘an electrical conductor F, which is insulated
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- be so0 effective 1n practical operation.

D

fourth of an inch in diameter. Upon this
sereen I introduce a second screen ', which is
of finer mesh than the other. Upon this finer
sereen I place any suitable filtering material
I\''—such as woolen blanket, burlap, or asbes-
tos filtering-cloth—asmay be found suitableor
desirable. L pon-thisfiltering material I place
a fine-mesh screen 7/’ to hold the iltering
material in place, and upon the inside of this
fine screen I arrange another screen /", of
coarse wire, to receive the wear of the mate-
rial being agitated. I have found this to be
pr actwally the most efficient and satisfactor Y
manner in which the filtering-lining can be
arranged within the barrel. 1t is absolutely
essentlal that the filtering-lining be supported
a sufficient distance f10m the walls of the
barrel to allow the filtered liquor ready es-
cape between thefiltering-liningand the walls
of the barrel tothe discharge-opening. When
the barrel with its contained load of pulp is
revolved at a high rate of speed, an enormous
pressure is thus brought to bear against the
filtering-lining, and were 1t not firmly sup-
ported it would be forced so tightly against
the walls of the barrel as to prevent the es-
cape of any liquor whatever through the filter.
The same end might be secured by roughen-
ingtheinnerface of the barrel; butthis would
be more expensive, and I do not believe would
The
electrodes, especially the anodes, are attached
to the shaft so that they revolve with the bar-

- rel, and while the pulp 1s being agitated the
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barrel is being revolved at a slow rate .of
speed, the pulp not revolving with the same
speed as the barrel, and therefore the pulp
scours against the elechodes keepmn' them
from polarizing.

At each end of the barrel an iron ring I is
arranged to clamp the screen and the filter-
ing material tightly against the wall of the
barrel, so as to prevent any of the pulp from
galning access to the space ' between the
barrel and the filtering material without first
passing through the filter. Near the mid-
length of the drum I provide an opening ¢,
which is closed by means of a removable plug
g', which is similar to an ordinary hand-hole
plug for boilers, but is convex upon its inner
face, so that when the pulp is being filtered
the liquid will readily flow off of the plug to
the filter. A ring II" is arranged surround-

‘ing the opening through the screens, and in

order topreventthe unfiltered pulpfrom flow-
ing from such opening into the space H’ the
ring 18 tightly bolted to the walls of the casing
in order to firmly clamp the filtering material
to the casing. I providetwo dischar ge-open-
ings J and J’, which open through the walls
of the casing ‘into the space II' between the
filtering material and the walls of the barrel—
that is to say, the coarse screen /i holds the
iclient distance away

filtering material a suff
from the walls of the barrel to leave enough
space to allow the liguid to flow readily from
all portions of the barrel toward the dis- |

' charge-openings.

L ._.’
]J
-
L4 *

the circuit.
constantly subjected to the scouring action of

617,512

These discharge-openings
J J" are closed by means of removable plugs
A suitable housing O is arranged to re-
ceive the liquor discharged from the openings
J J" and to conduct it to a suitable receptacle
(not shown) arranged to receive it.

K represents the line-shaft, upon which are

mounted two driving-pulleys & and %'. The
larger pulley & is of a diameter equal to the
diameter of the barrel G. Upon the shaft A
I secure a driven pulley A’, which is of the
same diameter as the pulley £.” Thus when
the drum is to be rotated slowly the belt L
is arranged upon the pulley A" and the drum
(3, as indicated in dotted lines in Ifig. 2, and
when greater speed is required the Dbelt is
shifted to the pulleys A" and /2. At the end
of the shaft opposite the plug D, I arrange a
water and steam tight packing M, so that by
means of the water and steam pipes m m/
water or steam may be supplied to the bore
a of the shaft and discharged into the barrel
through openings a'.
- In practical operation the pulp or material
to be treated is saturated with a suitable so-
lation and placed in the barrel by removing
the plug ¢' and introducing the material
through the opening g¢.

The chemical solution which I employ in
treating all ordinary ores consists of about the
following proportions: water; common salt,
enough to give suitable conductivity, ordina-
rily from one-quarter to three per cent.; cya-
nid of potassium, one-quarter of one percent.,

“and caustic soda, enoughtoneutralize the acid
One ton of the solution will

salts in the ore.
treat about threetonsof ore. Afterthechem-
ically-saturated oreis introduced into the bar-
rel the plug is replaced, care being taken that
the plugs 77 aretightly serewed home. Then
the belt Liis arranged upon the barrel, and the
small driving-pulley & and the line-shaft are
rotated by any suitable power to cause the
dram or barrel to slowly rotate, thus to agi-

tate the pulp. The dynamo D" is set in oper-
ation, and the electrical current generated

passes to the shaft A thr oun*h the medium of
the commutator-brush d", and the anodes C
are thus electrized. The electricity passes
from theanodes through theintervening pulp
to the cathodes C', and as the chemical action
proceeds a percentage of the precious metals
is deposited upon the cathodes, and the elec-
trical current returns through the electrical
connectionof the plug D and the commutator-
brush ' to the dynamo D", thus completing
By reason of the anodes being

the pulp undergoing agitation the bubbles of
oxygen gas which form thereupon are scoured
off and rise into the top of the barrel, which is
not entirely filled with pulp. Thechlorin gas
oenerated by the electrical action also rises to
the top of the barrel, and in a short time con-
siderable pressure 1s generated, sometimes
reaching thirty or forty pounds to the square
inch. Asthe agitation continues these gases
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~ are reabsorbed by the water, and every por-
tion and particle of the oreis subjected to their

10

20

This has heretofore been the principal diffi-
culty to be overcome 1n freating oreselectric-
ally and chemically.

617,512 I 3.

action. Since no gases can escape from the
barrel, the operationis economically conduct-
ed and is more rapid than is possible by any
other means. A percentage of the metal 18
deposited upon the cathodes C', and as fast as
it 1s deposited the cyanogen is released and
the solution legenemted thereby |
By employing the salt I make of the solu

tion a good conductor for electricity, enabling
me to use a current of low voltage and to pro-
duce a large quantity-of oxygen and chlorin
which 1s 1ibe1*a,ted at the anodes, and were it
not scoured off by the pulp would assume the

form of gaseous bubbles upon the anodes and

cause pa,ltml or total polarization thereof.

The salt when decom-

- posed by the electrical current forms chlorin

30

oas which, in combination with the oxygen
gas and the cyanid, forms a very powertul
solvent. The caustic soda 1s very cheap and
neutralizes the acid salts in the ores, leav-
ing the metals free to be acted upon by the
oxygen and chlorin gases and the cyanogen.
There are chemicals other than caustic soda
which will neutralize the acid salts; but they
are, so far as I am aware, either so expensive
as to be incapable of use in the treatment of
low-grade ores or do not perform the service

- required in as efficient a manner as does the
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caustic soda.

When the electrical current
is passed through the chemically-saturated
pulp, not only is oxygen and chlorin gas lib-
erated, as before explained, but the cyanid
is convelted into ecyanogen, one of the most
powerful solvents known, and this cyanogen
immediately dissolves as much metal as 1t
will combine with, passes to the cathodes,
where the metal depesws liberating the cy-
anogen,which again mixes with the pulp, dis-

solves more metal and deposits it, and again
regenerating the solution until all the metal

is dissolved and deposited. The chlorin and

oxygen gases confined under heavy pressure

produce a condition most favorable for the
dissolution and deposition of the metals by
the cyanogen, and the expense and time nec-

essary forthe treatment of the oreare reduced

to a minimum, thus enablingme to treat at a.
profit ores which cannot be sueeessf ul]y treat-

ed by any other known process.

I am aware that it has been proposed here-
tofore to use sodium chlorid and potassinm
cyanid in conjunction with an electrical cur-
rent. The effect of this i1s that when the
chemicals are mixed with the pulp if the ore

contains acid salts these salts attack the

- eyanid, converting it into hydroeyanic acid.

When theelectriccurrent isafterward passed
through the ore, caustic soda 1s produced;
but the cyanid which has not been attacked
by the acid salts is attacked by the hydro-
chloric acid and rendered inert and valueless
for dissolving the metal. DBy this process a

very large amount of ¢yanid is necessary to
dissolve a very small amount of metal, while

with my invention the acid salts are neutral-

1zed before the electri¢c current is passed

through the chemically-saturated pulp, and
‘the hydrochloric acid as fast as liberated 1s

neutralized by the presence of the caustic
soda present in the solution.

When the metalsare dissolved, the rotation
of the barrel is stopped and the belt is shifted

from the barrel to the smaller driven wheel.

A’ and the larger driving-wheel £ upon the
line-shaft IX. The plugs 7 7 are removed,
thus to leave the openings J J' unobstructed,
and the line-shaft is revolved to cause the
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barrel to rotate at a high rate of speed. The

centrifugal action causes the pulp to spread
itself about the interior of the drum and also
causes the precious liquors to. be driven out

through the filter and into the intervening

space I’ between the filter and the casing G,

from whence it escapes through the openings

J - J"and is caught by the housings O and
conducted. to the trongh O’, which leads it to
a suitable receptacle. (Not shown.) DBy re-
volving a barrel of four feet in diameter at a

speed of seven hundred revolutions per min- -

ute practically every particle of liquor can
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be extracted from the slimes, no matter how

talcy or clayey they may be. When the sup-

ply of liquor originally supplied to the pulp

becomes exhausted, then water is turned on
through the bore « of the shaft and the re-
maining liquor in the pulp is'thoroughly
washed therefrom W’hen the extraction is

completed, the plugs j /' may be replaced, wa-

ter introduced into the berrel to form the
pulp into slush, the plug g 'removed from the

opening ¢ and the pulp discharged from the
barrel, a new charge mtrodueed and the 0p-

era,tlon 18 repeated .

Now, having described my 1uveut10n what
I claim as new, and desire to secure by Letters
Patent, is—
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1. The combination set forth of a casing |

provided with discharge-openings for ﬁltered

liquid and closed. by “removable closures !

filtering material within the eeeinm
a space between it and the casing

lining of
hfwmﬂ

115

means for introducing pulp into and I‘GIHOV- |

ing it from the filter-lined chamber; a hous-
ing surrounding the cylinder and erranﬂ'ed
to cateh the ﬁltered liquor discharged from
the openings when the casing is revolved;

and means for rotetmcr the casing at a hln'h .

rate of speed. |

9. The combination set forth of a rotatable
barrel; alining of filtering material arranged
in the barrel and to leave a space between

I20

125 .'

such lining and the walls of the barrel; an -

‘opening for intr oducing inside of the ﬁlter-
lining, metena,l to be treated, a closure for
a suitable opening leading

such opening
through the WELH of the barrel into the space
between the barrel and the filtering material;

130

a removable closure forsuchopening; a hous-

ing surrounding the ¢ylinder and arranged to
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cateh the filtered liquor discharged through
the opening when the casing is rotated; and

means for rotating the barrel at a high rate

of speed,

3. In combination, a shaft with a longi-
tudinal bore; a barrel mounted upon such
shaft; a cathode and an anode plate arranged
upon such shaft and insulated from each
other;an electrical conductor passing through
the bore of the shaft and connected with one
of the plates; means for supplying electricity
to the other plate; means for introducing ma-
terial to be treated into and removing 1t from
the barrel; and means for rotating the barrel.

4. In combination, a shaft provided with a
longitudinal bore and having one end closed
by means of a plug-insulated from the shatt;
a source of electricity connected with the
plug; a series of anodes mounted upon the
shaft and insulated therefrom; an electrical
connection between the plug and each of the
anodes; a series of cathodes mounted upon

and electrically connected with the shaft;

sultable means for supplying electricity to
the shaft and the cathodes; a barrel arranged
upon the shaft and inclosing the anodes and
cathodes; a lining of filtering material ar-
ranged inside the barrel; an opening for in-
troduecing inside of the filtering-lining the
material to be treated; discharge - openings
arranged to allow the discharge from the bar-
rel of the ligquid which passes through the fil-
ter; and means for rotating the barrel.

5. The combination setforth of ashaft pro-

vided with a longitudinal bore; a barrel ar-

ranged on the shaft; series of anode and cath-
ode disks arranged upon the shaft, the an-
odes being insulated therefrom; an insulated
electrical connection passing through the
bore of the shaft and arranged to electrize
the anodes; a source of electrical energy;

4 _ 617,512

' means for supplying electricity to the shaft

and the cathodes; suitable means for intro-

ducing steam or water into the bore, such

bore being provided with passages opening
through the shaft into the barrel; a lining of
filtering material arranged inside the barrel
with a space between it and the walls of the
barrel; an opening arranged to allow the ma-
terial to be treated to be introduced into and
removed from the barrel; openings arranged
to allow the filtered liquid toescape from the
barrel; and means for rotating the barrel.

6. An appliance for saving precious metals
comprising arotatable barrel havingarranged
therein and resting against the wall of the
barrel, a lining of filtering material, and pro-
vided in such wall with an outlet for filtered
liquor; a removable closure for the outlet;
cathode and anode plates arranged in the
barrel and adapted to pass a current of elec-
tricity through the material in the barrel;
and a housing surrounding the barrel to catch
the filtered liquor discharged from the outlet
when the barrel is rotated at a high rate ot
speed.

7. In an appliance forsaving precious.met-
als, the combination set forth of a rotatable
casing provided with a discharge-opening; a

removable closure for such opening; a lining
of coarse wire-netting arranged inside the

cylinder;aliningoffine wire-netting arranged
ingide the first lining; alayerof filtering ma-
terial arranged inside the fine netting; a fine
wire-netting arranged inside the filtering ma-
terial; alining of coarse wire-netting arranged
inside the fine netting; and means for rotat-
ing the barrel at a high rate of speed.
1. E. PORTER.
Witnesses:
ALFRED I. TOWXNSEND,
JAMES R. TOWNSEND.
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