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This invention relates to metal extraction: by
processes such as, for example, the well known
cyanide process for obtaining gold, silver and
other valuable metals. .

One object of the invention is to improve the
means for obtaining the chemical action so that
the valuable content of the disintegrated. ore is
more quickly extracted. ‘

Another object is to more completely extract
the valuable content than can be accomplished
by present processes and apparatus. ’

Another object is to successfully extract the
valuable content in difficult-or rebellious ores such
as those containing manganese compounds. -

Other objects will appear in the following de-
scription, reference being had to the drawings in
which:

Fig. 1 is a partial section of the apparatus
taken on line 1 .. . 1 of Fig. 2. ) ’

Fig. 2 is a section taken on the line 2 ... 2
of Fig. 1, the power driving mechanism :being
omitted for clearness of illustration.

Fig. 3 is a development in diagrammatic form
showing the operation more clearly.

o PFig. 4 is a diagrammatic illustration of the
operating cycle.

Referring to Fig. 1, the tank | is adapted to
contain a mixture of disintegrated ore and cyan-
ide solution. It may be supported in any way
such as on beams 2 extending across between
foundations 2’. A pair of vertical angle irons
3 and 4 are welded or otherwise secured to the
tank at each side to support the upper driving
gears and shafts generally indicated at 6. The
. lower driving gears and shafts are generally in-
dicated at 7. The purpose of these two separate
drives will be later described.

At the bottom of the tank i is an agitating de-
vice 8 which by way of
as a circular disk of metal having projecting
vanes 9 to give an impeller action. This agitator
is fastened to a rotatable shaft {8 journalled in
bearings 11, 1{’. The upber bearing 1’
packing gland with a suitable screw plug 12 to
. make the bearing watertight. This agitator is

rotated by the gear mechanism 1 connected to
power drive 13. Alternatively the driving gears
may be located at the top of the tank with avoid-
-ance of the packing gland.

A defiector or scoop 14 is mounted in inclined
position on an arm i5 fastened to a tubular shaft
{6 extending over but out of contact with the
upper end of shaft 10. The tubular shaft {6 may
hive a sealing plug 18 so that air pressure sup-
plied to the upper part of the tube, as herein-
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open. at the bottom.

example we have shown

has a -

through pipe 36. . The height of

or when it is thrown -up ‘
agitator 8 as hereinafter described.- With -the
-shafts and gears generally indicated ab
‘ing, ‘say ‘in the ‘direction-indicated by ‘the arrow
‘A, the agitator. will be .rotated to the left as
yiewed: in:Fig. 1. The belt 31 will ‘then rotate

(CL. 210—153)
after more fully described, will

not pass down
through the tube and out of its lower end. Any
other arrangement may be used to accomplish
the same purpose. .

The tubular shaft ‘passes through one or more

bearing members §9 of ball bearing or any de-
sired type and is connected to the gear mecha-
nism-6 hereinbefore mentioned.. .‘The pipe con-
nection 20 leads into the upper part of the shaft
i6 and terminates in. an air nozzle 21 directed
upwards at an angle. Compressed air is ad-
mitted to the interior of rotatable pipe 16 by
pipes 22 and 23, the former being stationary
and the latter being rotatable .with shaft - 16.
Pipe 28 is threaded into a-plug 24 screwed into
the top of tube 16. A packing gland 25 sur-
rounds the adjoining ends of pipes 22 and 23
with packing 25" and compression nut 26 to pre-

vent escape of air at the joint. Any desired air

pressure may be used but we have found thirty

pounds or over more suitable for the purpose.
Above the rotatable deflector and air nozzle

are arranged a series of leaching chambers 21.
‘Wach chamber consists of a cone shaped housing
! The bottom is closed by a %),
filter medium 28 of canvas or other suitable ma~
‘terial. - The arrangement is preferably such that

this filter medium is-flat and horizontal. To
make the filter medium rigid a supporting grill

29 is secured to the open end of the housing and ‘o,

the filter medium is stretched. tightly across this

.grill.  Each housing has a suction pipe 30 lead-
ing fromits top to. a suction ring 31.
suction ring is_connected by a suction  pipe 32
to precipitation chamber 33 containing the usual .,
zine shavings or particles.

This

The general arrange-
ment is shown diagrammatically in Fig. 4. A
yacuum pump 34 is connected with the precipi-
tation chamber by pipe 35 so that a suitable

vacuum is maintained in the suction line and *
1eaching. chambers.

The operation. of our im-
provement may now be described. i

The tank is charged with pulp or mixture con-
sisting of disintegrated ore and cyanide solution,
the tank should be such that it will 1ot reach
the filter mediums either when- it is” quiescent
into -a vortex by the

the gears and shaft arrangement. generally in-
dicated at € in the direction indicated by the

1,-rotat- -
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‘ties of the particles.

2
arrow B. This rotates the deflector or scoop (4
to the right as viewed in Fig. 1. The rotation
of the agitator draws the mixture downward at
the center and throws it out against the sides
of the tank where it flows upwards and then
downwards towards the center again. The agi-
tator also gives the mixture a rotary motion to
the left. The agitator thus maintains the mix-
ture in a vortex.

As the deflector or scoop revolves to the right
with its lower edge immersed in the mixture the
combined action of the rotating vortex and the
reversely rotating scoop forces a stream of mix-
ture upwards along the scoop and into contact
with each of the filter mediums in ‘succession.
The vacuum draws the cyanide-metal solution
through the filier medium as soon as the mixture
strikes the filter cloth and causes .a thin filter
cake 31’ fo adhere thereto. The thickness of the
adhering cake is exaggerated in Fig. 3 for
Purposes of illustration. -As the agitator .sweeps
around and the scoopforces the mixture into en-
‘gagement with the filter mediums in rapid suc-
cession the vacuum draws out the_sclution con-
tained in the thin layers of adhering filter cake

‘which thus become substantially dry but which

istill have adhering layers of pregnant solution
particularly on the bottom sides of -the ore par-
ticles and in-the minute crevices .and irregulari-
The -moving, upwardly di-
rected air jet 21 sweeps along -behind the scoop
under the substantially dry filter cake and the
air pressure greatly aids the vacuum in stripping
the filter cake of itslast vestige of adhering film
of pregnant solution which by its position cannot
be sucked out by the vacuum. We have found
this final stripping action of the air jet very im-
portant and that it adds greatly to the efficiency
and speed of the operation. Each time the scoop
throws the mixture against the filter a thin film
adheres until a certain thickness is reached when
gravity and the force of the air jet dislodge, as at
‘C of Fig. 3,-a part, or all, of the adhering -cake.
By the combined action of gravity and the air
jet this adhering layer is lmited to a definite
thickness which is always sufficiently thin to per-
mit the vacuum to function with full efficiency.
As the operation continues the -agitator stirs up
the mixture and -new portions are repeatedly
brought into intermittent engagement with the
filter mediums in succession.. The combined ac-~
tion of the vacuum and air jet is such that after
a relatively short run the valuable content is al-
most entirely removed and the worthless sludge
can then be discharged, for example, through
pipe 38. ‘The tank is then recharged and the op-
eration repeated.

Fresh barren cyanide solution is admitted frem
tank 39 as fast as the pregnant solution is with-
drawn through the leachers. The barren solu-
tion after leaving precipitation chamber 83 is led
into storage tank 40 where it is pumped back into
tank 38 by a suitable pump 4. :

In practice this system of extraction hag prov-
en to be remarkably efficient in recovery of gold
and silver from their ores both as to percentage
of recovery and time involved. The extraction is
exceptionally complete and the time invelved is
remarkably-short. ‘We have been able to get 95%
of the gold in a three hour run and practically
all of it in fifteen hours. We have -also found
that gold and silver can be readily extracted from
ores containing manganese compounds” which
heretofore ‘could not be satisfactorily worked by
the cyanide process. .

2,228,164

We have shown a particular form of agitator
and one scoop and air jet but this is by way of
example only. The mixture may be agitated in
any way and there may be any desired number of
5c00ps and air jets. Also, various ways may be 5
used to intermittently raise the mixture against
the filters. These and various other changes may
be made without departing from the spirit of the
invention.

Having described our invention, what we claim
is:

1. In ore extraction apparatus, a tank adapted
to contain a mixture of disintegrated ore and an
-extraction solution, s leaching chamber in the
tank positioned normally above the level of the
solution therein, a suction bipe connected to the
leaching chamber, a filtering medium in the bot-
.tom . of -the leaching chamber, means for agitat-
ing the mixture beneath and out of contact with
the filtering medium, and means to intermittent-
1y bring the'mixture and the under surface-of said
filter into and out of contact with each.other,

2. In ore extraction apparatus, a tank adapted
to contain a mixture of disintegrated .ore and an
extraction solution, a leaching chamber in the
tank positioned hormally above the leve] .of the
mixture therein, a -suction pipe connected to the
leaching chamber, a filtering medium 'in the bot-
tom of the leaching chamber, an .agitator for
stirring the mixture beneath and ‘out.of contact
with the filtering ‘medium, means to intermit-
$ently bring ‘the mixture and the under surface
of said filtering .medium into and .out of contact
with each other, and means for directing air
under pressure against filter .cake adhering to
the under surface of the filter.

3. In ore extraction apparatus, a tank adapted
to contain a mixture of disintegrated ore and.an
extraction solution, g leaching .chamber in the
tank positioned normally above the level of the
mixture therein, a suction pipe connected to the
leaching chamber, 2 filtering medium-in the bot-
tom.of the leaching chamber, means for.agitating
and moving the mixture beneath and out of con-
tact with the filtering medium, and means to
intermittently razise the mixture against the
under surface of said filter,

4. In ore extraction apparatus, 4 tank adapted
to contain a mixture of disintegrated ore andi an
extraction solution, a plurality of leaching cham-
‘eers in the tark positioned normally :above the
level of the mixture therein, a suction pipe con-
nected to the leaching chambers, a filtering
medium in the botioms of the leaching chambers,
an agitator for moving the mixture beneath .and
out eof contact with the filtering mediums, a de-
flector for intermittently raising the mixture
against the under surfaces of said filters, and
means for directing air under pressure.-against
the filter cake adhering to the under surfaces of
the filters.

8. In ore extraction apparatus, a tank adapted
to contain a mixture of disintegrated ore and an
extraction solution, a plurality of leaching cham-
bers in the tank positioned normally above the
level of the mixture therein, a suetion pipe con-
nected to the leaching chambers, g filtering
medium in the bottoms .of the leaching .chambers,
an agitator for moving the mixture in one direc-
tion beneath and out of contact with the filter-
ing mediums, -a deflector adapted. to ‘move in the
‘opposite direction for intermittently raising the
‘mixture against the under surfaces of said filters,
and an air duct behind the deflector and moving
in uniscn therewith, for directing air against the 75
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filter cake adhering to the under surface of the
filter. ) : i

6. In ore extraction apparatus, a tank adapted
to contain a mixture of disintegrated ore and an
extraction solution, a plurality of leaching cham-
bers in the tank positioned normally above the
mixture therein, filtering mediums on the under
sides of said leaching chambers, suction pipes
connected to the leaching chambers for with-
drawal of solution therefrom, an agitator in the
tank below the leaching chambers, an inclined
scoop above the agitator having its lower edge
adapted to be in the mixture and its upper edge
under and adjacent the filtering mediums, and
means for rotating the agitator in one direction
and the scoop in the opposite direction for
raising the mixture against a filtering medium
when the scoop passes thereunder.

7. In ore extraction apparatus, a tank adapted
to contain a mixture of disintegrated ore and an
extraction solution, a plurality of leaching cham-
pers in the tank positioned normally above the
mixture therein, filtering mediums on the under
sides of said leaching chambers, suction pipes
connected to the leaching chambers for with-
drawal of solution therefrom, an agitator in the
tank below the leaching chambers, an inclined
scoop between the agitator and the leaching
chambers having its lower edge adapted to be in
the mixture, and means for rotating the agitator
in one direction and the scoop in the opposite di-
rection for raising the mixture against a filtering
medium when the scoop passes thereunder.

8. In ore extraction apparatus, a tank adapted
to contain a mixture of disintegrated ore and an
extraction solution, a plurality of leaching cham-~
bers in the tank positioned. normally above the
mixture therein, filtering mediums on the under
sides of said leaching chambers, suction pipes
connected to the leaching chambers for with-
drawal of solution therefrom, an agitator in the
tank below the leaching chambers, an inclined
scoop above the agitator having its lower edge
adapted to be in the mixture and its upper edge
under and adjacent the filter mediums, means for
rotating the agitator in one direction and the
scoop in the opposite direction for moving the
mixture up the scoop against a filtering medium
when passing thereunder, and an air nozzle trail-
ing the scoop in the fixed relation thereto for
directing air against filter cakes adhering to the
under surface of the filter mediums.

9. In ore extraction apparatus, a tank adapted
to contain a mixture of disintegrated ore and an
extraction solution, a leaching chamber in the
tank positioned normally above the level of the
solution therein, a suction pipe connected to the
leaching chamber, a filtering medium in the bot-
tom of the leaching chamber, and means fo in-
termittently bring the mixture and the under
surface of said filter into and out of contact with
each other.

10. In ore extraction apparatus, a tank adapted
to contain a mixture of disintegrated ore and an
extraction solution, a plurality of leaching cham-
pbers in the tank positioned normally above the
level of the mixture therein, & suction pipe con-
nected to the Jeaching chambers, filtering
mediums in the bottoms of the leaching cham-
pers, a deflector adapted to rotate within the
tank and below the leaching chambers for inter-
mittently raising the mixture against the under
surfaces of said filters, and an air duct behind
the deflector and moving in unison therewith for
directing air against the filter cake adhering to
the under surface of the filter, ’

3

- 11. In ore extraction apparatus, a tank adapted
to contain a mixture of disintegrated ore and an
extraction solution, a leaching chamber having
an’ horizontally positioned filter in the bhottom
thereof, means to draw pregnant solution up-
wardly through the filter and out of the cham-
per, and an:independent continuously operating
fluid jet adapted to direct fluid under pressure
intermittently against ore particles adhering to
the lower surface of the filter.

12. In ore extraction apparatus, a tank adapted
to contain a mixture of disintegrated ore and an
extraction solution, a leaching chamber in the
tank positioned normally above the level of the
mixture therein, a suction pipe connected to the
leaching chamber, a filtering medium in the bot-
tom of the leaching chamber, means to inter-
mittently bring the mixture and the under sur-
face of said filtering medium into and out of con-
tact with each other, and means for intermittent-
1y directing a jet of fluid against the under sur-
face of the filter.

13. In ore extraction apparatus, a tank adapted
to contain a mixture of disintegrated ore and an
extraction solution, a leaching chamber in the
tank positioned normally above the level of the
mixture therein, a suction pipe connected to the
leaching chamber, an horizontal filtering medium
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in the bottom of the leaching chamber, a deflector .

adapted to rotate within the tank and below the
leaching chamber for intermittently raising-the
mixture against the under surface of said filter,
and a fluid duct behind the deflector and moving
in unison therewith for directing fluid against
the under surface of the filter.

14. In ore extraction apparatus, a tank adapted
to contain a mixture of disintegrated ore and an
extraction solution, a plurality of leaching cham-
bers in the tank positioned normally above the
level of the mixture therein, a suction pipe con-
nected to the leaching chambers, a filtering
medium in the bottoms of the leaching chambers,
an agitator for moving the mixture beneath and
out of contact with the filtering mediums, a de-
flector for intermittently raising the mixture
against the under surfaces of said filters, and
means for intermittently directing fluid under
pressure against the under surfaces of the filters.
"~ 15. In ore extraction apparatus, a tank adapted
to contain a mixture of disintegrated ore and an
extraction solution, a leaching chamber closed at
the top and having an horizontal filter in the bot-
tom thereof, a suction pipe connected to the
leaching chamber to draw pregnant solution up-
wardly through the filter and out of the chamber,
and meansg for removing filter cake from the
lower surface of said filter while pregnant solu-
tion is being drawn through the filter comprising
2 duct for directing fluid under pressure inter-
mittently against the lower surface of said filter.

16. In ore extraction apparatus, a tank adapted
to contain a mixture of disintegrated ore and an
extraction solution, a leaching chamber closed at
the top and having an horizontal filter in the bot-
tom thereof, a suction pipe connected to the
leaching chamber to draw pregnant solution up-
wardly through the filter and out of the chamber,
and means for removing filter cake from the
lower surface of said filter while pregnant solu-
tion is being drawn through the filter comprising
a duct for directing fluid under pressure inter-
mittently against the lower surface of said filter,
said duct being located outside of said leaching
chamber.

17, In ore extraction apparatus, a tank adapted
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to contain a mixture of disintegrated ore and an
extraction solution, a plurality of leaching cham-
bers, each chamber being closed af the top and
having an horizontally positioned filter in the
bottom thereof, a suction pipe connected to the
leaching chambers to draw pbregnant solution up-
wardly through the filters and out of the cham-
bers, and means for removing filter cake from the

lower surfaces of said filters while pregnant solu-
tion is being drawn through the filters compris-
ing a moving duect for directing fluid under pres-
sure successively against the under surface of
each filter,

ARTHUR, J, ELIAN,
CHARLES F. PARRAGA.



