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UNITED STATES

Patented December 1, 19083,

PatenT OFFICE.

WILLIAM . ADAMS, JR., OF LOS ANGELES, CALIFORNIA, ASSIGNOR OF
ONE-THIRD TO OMAR 1I. HUBBARD, OF LOS ANGELES, CALIFORNIA.

APPARATUS FOR TREATING ORES.

 SPECIFICATION fc;rming part of Letters ?atenﬁ No. 745,472, dated December 1, 1908,
Application filed October 7,1902. Serial No, 126,344, (No model) :

To all whom it may concern:

Be it known that I, WiLLiam H. ADAMS,
Jr., a citizen of the United Stafes, residing
at Los Angeles, in the county of Los Angeles
and State of California, have invented a new
and useful Apparatus for Treating Ores, of
which the following is a specification.

Objects of this invention are as follows,
viz: to provide for a thorough mixing, agita-
tion, and commingling of the liquid pulp and
chemical solution and to maintain the same
at all times and to provide for precipitation
of values by electricity and for ready clean-
ing up. Provision. is made for saving the
free gold,and further provision ismade where-
by the precipitation-box can be cleaned up
without stopping the operation of the appa-
ratus. ' ' -

Another object is to so construct the appa-
ratus as to accomplish the perfect and con-
stant agitation of the lignid material with
the least expense of power and without any.
appliance in the tank which will at any time
be an obstruction in the way of the liguid or
of the workmen.

Another objeet is to provide an apparatus
for carrying on the cyaniding or other chem-
ical processes in which a pump is used for

-producing circulation and in whieh it is not. |
around the tank 1 and respectively connect-

ntecessary to prime or charge the pump be-
fore starting the process into operation.

Another object: is to make provision for
keeping the coarse-ore values in constantsus-
pension and continunal motion and to pass
only the fine material through the pump,
thereby avoiding wear on the pump.

I also make provision for supplying excess
of oxygen to the lighter and finer constitu-
ents of the charge and for then foreing the
said lighter and finexr material into the lower
portion of the charge, where the oxygenized

solution may act. on the coarser material, and.

to continue the circulation of the lighter ma-

-~ terial from one reservoir into and through

45

50

another reservoir, and so on.

Provision is alsc made for reversing the
current of circulation and agitation and also
for circulating different portions of the con-
tents of the main reservoir from right to lef

and from left to right at the same time.

I also make provision for directing the

coarser material downward and outward to
that portion of the agitation-tank where the
highly-oxygenized solution is forced in.

The accompanying drawings illustrate the
invention.. -

Figure I is a vertical section of apparatus
adapted for carryingout my invention. Fig.
II is a plan section on line ITII, Fig. I. Fig.
II1 is an enlarged detail illustrating the con-
struetion of the free-gold saving and remov-
ing appliances. Fig. IV is a transverse sec-
tion of the precipitation - box, showing the
eleetrical connections thereof.

1 is the main reservoir or agitation-tank,
in which the charge of pulverized ore and
cyanid potassium or other chemical solutions
are placed.

‘2 is a pipe leading from the upper end of -
. the main reservoir to a second reservoir,

which may be a- precipitation-box 3, from
the bottom of which a pipe 4 opens downward
to supply a centrifugal pump 5, which is con-
nected to diseharge into the agitation-tank 1.
The connection from the centrifugal pump
may be through one or more pipes, as 6, 7,
and 8, whieh are independently controlled
by valves 9, 10, and 11. The agitation-tank

‘or reservoir 1 is desirably cylindrieal.

.12,°18, and 14 are main pipes extending

ed with the pipes 6, 7, and 8, which lead from
the centrifugal pump. 15, 16, and 17 desig-
nate nozzles connected with said pipes 6, 7,

and 8 and arranged to discharge at intervals

tangentially inside the agitation-tank. Hach
pipe is desirably furnished with a number of
nozzles, so that the liquid thrown by the cen-

.trifngal pump_5 will be forced at a number

of points tangentially into the agitation-tank
and will produce a rotation of the contents
thereof. Said nozzles may be turned in dif-
ferent directions. In ordinary practice.the
lower nozzles 15 will all point in one direc-

tion, so that when the valve 9 is open and

valves 10 and 11 are closed the liquid will be
discharged through said nozzles 15 and the
liquid at the bottom of the agiation-tank will
be caused to rotate in one direction. The

pozzles 16 may be turned in the direction op-
posite $0 the nozzles 15, and if both valves 9
and 10 are open while the valve 11 is closed
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the lower strata of liquid in the tank will be
rotated in one direction, while the strata im-
mediately above will be rotated in the other
direetion. If the uppernozzles 17 are turned
in the direction corresponding to that of the
nozzles 15 and the three valves 9,10, and 11
are left open at the same time, then the liquid
at the top and bottom will be whirled in one
direction, while the intermediate body of lig-
uid will be rotated in another direction, thus
produeing a more thorough agitation and
stirring up. By first opening the valves for
supplying only those nozzles which point in
one direction, and thereby setting up a rota-
tion of the charge in one direction and then
closing said valves and opening valves for
supplying nozzles which point in a reverse
direction, a thorough breaking up of the
charge may be effected at any time desired.

18is a conical bottom in the agitation-tank.
This desirably terminates in an apex 19 at
the axis of the tank 1.

201is a riffled gutter around the base of the
cone 18 to receive the coarse gold which may
settle to the bottom of the tank.

21 designates riffle-plates, which may be of
cast-iron or other suitable material, fitted
around the base of the cone 18 and furnished
with transverse slots 22 and cross-bars 23 and
adapted to be readily removed.

24 designates amalgamating-plates fitted
upon the conical surface of the floor or bot-
tom 18,

The precipitation-box may be of any de-
sired construction and preferably has a slop-
ing floor 25, leading to the pipe 4.

26 is a removable frame fitted in the pre-
cipitation-box and provided with anodes 27
and cathodes 28 to effect the precipitation
and collection of the metals. Thesame have
faces which desirably extend transversely of
the vertical, so as to facilitate the collection
of the metal with as low amperage as possi-
ble. Said frame 26 is removable, so that the
anodes and cathodes may be removed for
cleaning without disturbing the operation of
the apparatus.
the cathodes may be removed and replaced
with others, whereupon the frame may be re-
turned for further treatment of the flowing
contents of the precipitation-box. Conneec-
tion is made to these anodes and cathodes
by wires or conduectors 84 and 35, which are
protected with insulating-coverings 36, so as
to effectually insulate said wires when they
pass through the liquid as far as the points
where they connect with the respective an-
odes and cathodes, Wires 34, connected to
the positive side of the cireuit, are connected
to the respective anodes 27, and wires 35,
leading from the negative side of the circuit,
are connected to the respective cathodes 28,
alternating with the anodes. Connectors 37
may be used to connect the wires 34 35 with
the cireunit-wires 38 39, and any suitable elec-
tric generator (not shown) may be connected
in said circuit to supply electric energy.

When the frame is removed, |

Said precipitation-box serves as a reservoir
for the reception of the liquid from the top
of the agitation-tank.

The pipe 2, which connects the agitation
tank or reservoirlwith the precipitation-box
and pump -reservoir 3, is desirably located
slightly below the charge-level of the agita-
tion-tank, sothat the liquid flows gently from
the agitation-tank and only the lighter gravi-
ties and the finer material aredrawninto the
precipitation-box and pump-reservoir 3. By
the arrangement shown the pump is not re-
quired to lift any load, but is under gravity-
pressare and is always charged for use, and
the only work required of it is to keep the lig-
uid in ecirculation and to force the same
through the nozzles which may be open with
sufficient veloecity to set up and maintain the
desired agitation and circulation within the
tank 1. -The pump and thenumber and size
of the nozzles will be proportioned relative to
the size of the agitation-tank 1 and the grav-

ity of the charge to be treated.

In practical use where the gravity of the
material is light all three rows of nozzles 15,
16, and 17 may be operated at the sametime;
but when the gravities of the material con-
stituting the charge are heavy it may be de-
sirable to operate only one row of nozzles at
a time in order togive thedischarge from the
nozzles a greater velocity, and it may be de-
sirable from time to time to change from the
use of only one of the rows of nozzles to the
use of two or more rows, thus changing the
velocity of the current in the tank and caus-
ing the desired agitation, circulation, and
mixing. This is heightened by the use at
different times of nozzles pointing in differ-
ent directions. In case the charge has been
set to whirling in one direction at such a ve-
locity as to suspend or earry certain of the
materials in eddies then by changing from
the nozzles which had set up such rotation to
nozzles which point in another direction the
whole body of liquid is broken up aud the
currentchanged and theliquidisfully mixed.

It is evident from the foregoing that dif-
ferent lines of nozzles may be so arranged
that they may be operated in such a manner
as to thoroughly and completely agitate and
at the same time- continue in constant mo-
tion all of the particles of ore being treated,
so that the same may come into contact with
thesamestrength of chemical fluid, and there-
by the values may be dissolved in a short pe-
riod of time. When the charge within. the
tank is whirling, the centrifugal action eauses
the surface of the liquid to rise at the periph-
ery and lower at the center of thetank,and the
tendency of the coarser material is to settle to-
ward the center of the tank and onto the con-
ical bottom,where it passes down over the cone
and over the amalgamating-plates 24. As it
approaches the base of the cone it is brought
into the path of the more-rapidly cireulating
liquid, set in motion by the streams from the
nozzles, and is thereby forced into suspension
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and circulation and is carried upward and
again brought over to the center of the tank,
and so on during the continual operation of
the pump. Any heavy -free gold which es-
capes the amalgamating-plates may be caught

by the riffles in the gutter at the base of the
cone. The cone extends approximately to the

wall of the tank 1 in order to thus bring the
coarser and heavier materials to where they
will be acted upon by the newly-oxygenized
solution and also for the purpose of limiting
the body of the charge which is subjected to
the action of the streams from the nozzle.

29 is a draw-off valve for drawing off the
treated pulp and exhausted solution.

30 is a valve for drawing off the amalgam
from the bottom of the gutter.

The riffle-plates 21 are desirably east-iron

frames having transverse slots forming cross-

20

bars, which will serve as riffles.

In practical operation a charge of mercury
will be placed in the riffled gutter, then a
charge of pulverized ore may be placed in the

" agitation-tank 1,and then the requisite charge

25

30

35

40

45

50

55

of eyanid solution or other chemical solution
appropriate for treating the ore may be in-
troduced into the tank 1, filling the same to
above the mouth of the pipe 2, through which
the liquid will flow into the precipitation-box
and thence through the pump and into the
pipes of thesystem. Then the pump will be
put into operation, thus forcing the liguid
into the mass of pulverized ore, soon bringing
the same into suspension in the lignid and
mixing and agitating the entire charge. The
lighter and finer materials will be carried to
the top and by centrifugal force to the wall
of the tank, where the mouth of the pipe 2 is
located, and will flow into the precipitation-
box over the anodes and cathodes and thence

‘to the centrifugal pump,from which it will be

forced into the agitation-tank. The heavier
particles which settle at the axis of the tank.
pass down over the amalgamating-plates, and
thefree gold not caught by the said plates may
passintotheguttersandbecaught by theriffles
and mercury. Theoperationisthuseontinued
untilthe extraction of the values iscompleted.
This may take a greater or less period of time,
depending upon the character of the ores be-
ing treated. Withsome ores the values may

‘be extracted in four hours and with others

it may take six, eight, or ten hours freatment.
From time to time as the cathodes become
plated with the precious metals the precipi-
tation - frame 26 may be removed and the
plated cathodes removed and replaced with
new. This operation may not be required

- until a number of charges of ore have been

6o

. valve into a tank (not shown) and allowed to

Gs

worked. When the precious metals have
been extracted from the ore, the liguid solu-
tion and tailings are drawn off through the

settle, and then the clear solution- will be
drawn off and restandardized to be used over
again. The tailings will be disposed of and

the operation continued as before.” When-

3

ever the amalgamating-plates 24 have become
sufficiently plated, they may be cleaned or re-
moved when the charge has been drawn off,
and when the operator upon inspection of
the contents of the riffle-gutter finds that the
amalgam is ready for cleaning up he will 1ifs
the riffles out of the gutter, open the valve
30, and sweep the amalgam to the valve 30

-and allow it to be drawn off; after which the

riffles may be recharged and the plates re-
dressed and a new charge of ore and solation
placed in the apparatus and the operation
performed as before. .

The cathodes may be of thin sheet-lead,

copper, or other material suitable for the pur-
pose, and the same when plated may be melted
into ingots ready for shipment to the smelter
or refinery. -
. By providing two reservoirs, a pump, and
connections for drawing liquid from one and
forcing it into the other of the reservoirs and
means for drawing liquid from the upper part
of said other reservoir to the one reservoir
the charge of pulp and solation may be si-
multaneously subject in one portion to agi-
tation and brought to approximate restat an-
other portion, so that the agitating action
and the precipitating action are proceeding
simultaneously in different portions of the
charge being treated.

The advantages of providing a reservoir in
which the charge is approximately quiet are
that the anodes and cathodes are not subject-
ed to the severs scouring action of the circu-
lating charge and coarse and heavy gravities,
and there is also provided a reservoir for oxy-
genizing thesolution and the lighter and finer
portions of the charge. ‘ f

The eonnection 2 between the npper por-
tions of the reservoirs is desirably of greater
capacity or cross-sectional area than the pipe
4 which supplies the pump, so that the pipe
2 acts practically as a reservoir for the liguid,
and the liquid flows gently by gravity from
the agitation-reservoir and is not.drawn
therefrom, and therefore only the lighter
gravities are drawn off, thus saying wear on
the pump and other parts of the system.

The reservoir may be of any desired form
and construction suitable for the work to
which the apparatus is to be put, and in
some cases it may be unnecessary or unde-
sirable to-make any provision for precipita-
tion in the apparatus. Insuch cases the con-
nections for supplying the pump from the up-
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per portion of the charge in the agitation- ~

tank may be constructed without any preeipi-
tation-box—as, for instance, the pipes 2 and
4 might be direetly connected or formed as a
single pipe. This is apparent and requires
no illustration further than that shown, in
which the preecipitation-box forms a part of
the connection between thé tank and pump.

The plates 24 -may be of any desired size
and may be arranged either close together or
with spaces between them. In thedrawings

‘they are shown arranged in contact continu-
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ously around the base of the cone; but it is
to be understood that where there is liability
of too much scouring action a less number of
plates will be employed with spaces between.

The precipitation-frame 26 may be formed
of grooved uprights 31 and slats 32. The
liquid will percolate down through the inter-
stices between the slats, the anodes and cath-
odes, and the wall of the box 3.

The collecting-faces of the cathodes should
be arranged as nearly in horizontal planes as
may be found advisable in practice. In the
drawings the plates are shown at as great a
slant as I deem ever advisable. The object
of arranging the plates transversely of a ver-
tical is to allow gravity to assist in the dep-
osition of the metal. By the arrangement
shown an electric current of low amperage
will cause a better precipitation and the metal

zo precipitated will set more firmly upon the
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plate than will be the case with a high am-
perage. In case any of the metal to be de-
posited is thrown off by reason of too high
amperage gravity will again bring it to rest.
I have found in actual practice, farthermore,
that when the plates are arranged approach-
ing the horizontal to a greater or less extent
the nearer they approach the horizontal the
more solid will be the character of the metal
deposited.

The nozzles 15 are arranged to discharge
into the tank exteriorly of the conical bottom
tangentially in an approximately horizontal
plane. The same is true of the nozzles 16
and also of the nozzles 17. By this arrange-
ment the material in the tank is kept fluid
without any tendency to drive the precious
metal away from the gutter 23. The nozzles
being arranged in series, as 15, 16, and 17,
at different levels, enables the operator at his
discretion to regulate the agitation or eireu-
lation to a nicety.

Having described my invention, what I
claim, and desire to secure by Letters Patent
of the United States, is—

1. The combination of & tank, a box, a pipe
at the top of the tank connecting the same
with the box, a pump connected with the box,
and nozzles connected with the pump and ar-
ranged to discharge liquid into the tank at
intervals tangentially in an approximately
horizontal plane.

2. A tank, a pump, means connecting the
pump with the tank to supply the pump with
liquid from the tank, and nozzles connected
with the pump and arranged at intervals to
discharge tangentially into ths tank in an ap-
proximately horizontal plane.

3. A tank, a precipitation-box, means con-
necting said tank with said box to supply lig-
uid thereto, a pump arranged to draw liquid
from the box,nozzles connected with the pump
to discharge said liquid tangentially into the
tank, and removable precipitating devices in
the precipitation-box, said devices having col-
lecting - faces extending transversely of the
vertical,

745,472

4. A tank, a precipitation-box, a pipe con-
necting the tank with the precipitation-box,
a pump connected with the precipitation-box,
nozzles connected with the pump for discharg-
ingliquid tangentially into the tank, a remov-
able frame in the precipitation-box, and re-
movable plates in said frame extending trans-
versely of a vertical.

5. A tank, a pump, means eonnecting the
tank with the pump to supply liquid thereto
from the tank, nozzles connected with the
pump and arranged to disecharge into the tank,
some of said nozzles being pointed in one di-
rection around the tank, and other of said noz-
zles pointed in the opposite direction around
the tank.

6. A tank provided with a conical floor, and
a gutter around the base of the cone, plates
in said gutter, and means for drawing liquid
from the top of the tank and returning it to
the bottom of the tank.

7. A tank having a conical bottom which
slopes upwardly and inwardly,amalgamating-
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plates on said bottom exteriorly of the cone -

and between the cone and the walls of the

tank, and means for drawing liquid from the’

upper portion of the tank and discharging
it into the lower portion of the tank.

8. A tank having a conical bottom, and
around and exteriorly to the base of the cone,
a series of riffles, and means for drawing
liquid from the tauk and discharging it tan-
gentially into the tank.

9. The combination with a tank of a pre-
cipitation-box, a removable frame in the box,
means in the box for precipitating the values
from ore-pulp, means for conducting liquid
from the tank to the box and means for re-
turning the liquid to the tank at different
levels. '

10. A tank, a pump, means connecting the
upper portion of the tank with the pump,
nozzles arranged in a plurality of rows, the
nozzles of one row pointing in one direction
in the tank, and the nozzles of another row
pointing in another direction in said tank.

11. Apparatus for treating ore comprising
a cireular reservoir having a coniecal bottom
and a gutter around the cone; removable
riffles in the gutter and means located just
above the riffles for producing a circulation
of liquid around the base of the cone.

12. A tank; nozzles arranged to discharge
tangentially in one direction in the tank;
nozzles arranged to discharge tangentially in
an opposite direction in the tank; means for
drawing liquid from the tank and foreing it
into the tank through said nozzles; means
for controlling the supply of the nozzles of
one direction, and means for eontrolling the
supply of the nozzles of the other direction.

13. A tank; nozzles for discharging liquid

-tangentially in one direction in the tank;

nozzles above the level of the first-named
nozzles for discharging liquid tangentially in
an opposite direction in the tank; other noz-
zles above the level of the last-mentioned
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nozzles for discharging liquid tangentially in
the tank in a direction opposite that of the
last-mentioned nozzles; means for drawing
liquid from the tank and forcing the same
through said nozzles; and means for control-
ling the nozzles of said different levels inde-
pendently of each other.

- 14. A tankhavinga conical bottom; means
around the cone for collecting metals; noz-
zles for discharging liquid tangentially in one
direction in the tank; nozzles above the level
of the first-named nozzles for discharging
liquid tangentially in an opposite direction
in the tank; other nozzles above the level of
the last-mentioned nozzles for discharging
lignid tangentially in the tank in a direction
opposite that of the last-mentioned nozzles;

means for drawing liquid from the tank and
foreing the same through said nozzles; and
means for controlling the nozzles of the dif-
ferent levels independently of each other.
15. A tank having a conieal bottom; means

around the cone for collecting metals, and"

means for circulating liquid in different di-
rections in the tank. : _ .

In testimony whereof 1 have signed my
name to this specification, in the presence of

two subscribing witnesses, at Los Angeles, in.

the county of Los Angeles and State of Cali-
fornia, this 2d day of October, 1902.
W. H. ADAMS, JR.
© Witnesses: ‘
© James R, TOWNSEND,
Omar H. HUBBARD.
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