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UNITED STATES
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FFICE" ..

STORY B. LADD, OF WASHINGTON, DISTRICT OF COLUMBIA, ASSIGNOR OF

- ONE-HALF TO GEORGE B. CHITTENDEN, OF SAME PLACE.

APPARATUS FOR LEACHING ORES.

SPECIFICATION formirg part of Letters Pa.tel_lt No. 567,144, dated September 8, 1896.
Application filed February 21, 1896. -Serial No, 580,191, (No medel.)

To all whom it may concerm:
BeitknownthatI, STORY B. LADD, a citizen
of the United States, residing at Washington,
in the Distriet of Columbia, have invented
certain new and useful Improvements in Ap-
paratus for the Leaching of Ores; and I do
hereby declare the following to be a full, clear,
and exact description of the invention, such
as will enable others skilled in the art to
which it appertains tomake and use the same,
reference being had to the accompanying

drawings, and to letters of reference marked

thereon, which form a part of this specifica-

- {1on.

. The object of the present invention is to

.provide an economical and practical appara-

~ tus for the lixiviation of ores, and particu-
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larly applicable to cases where a large mass
of material has to undergo treatment—as, for
example, in the lixiviation of low-grade gold
ores by the cyanid process—and where the
expense of handling material becomes an im-

portant factor with respect to the commercial

working of the process. The invention ap-
plies, generically, to the lixiviation of commi-
nuted or pulverized material of any charac-
ter, but it is especially designed for the lix-
iviation of ores by the cyanid process and
will be described with respect thereto. In
the treatment of ore-pulp or slimes by the cy-
anid and other like processes a large amount

of material, often of a low grade, has to be

subjected to the action of an aqueous solution
of a cyanid or other solvent, or to the suc-
cessive action of a series of solutions. The
common course of procedure in working the
cyanid process on a large scale is to run the
ore-pulp into large vats and then to cause the
proper solutions for leaching out the precious
metals to percolate therethrough; for exam-
ple, first an alkaline solution, when the ore
is acid, then a strong solution, then a weaker
solution, and finally water to wash the pulp.
The vatis then emptied and refilled with fresh
ore-pulp; also, the solvent process 18 some-
times worked by agitating the pulp and leach-
ing solution in pans or vessels. DBoth systems

require considerable labor and are intermit- |
tent. a

Another object of the present invention 18
to provide means to make the extraction
process continuous, so that the ore-pulp shall

values from the ore.
constructing a leaching-tank in the form of a

| progressively and continuously be associated

with the solutions or the washings which may
be necessary for thoroughly exhausting the
This I accomplish by

long trough, which may be divided by one or
more fixed or removable bridges into so many
trough-sections as are required for the several
solutions or washings when one leaching is
not sufficient; or by providing a series of
tanks or troughs operatively arranged with
respect to each other, employingin connection
therewith a conveyer for the ore-pulp adapted
to continuously feed the pulp with a steady
movement through the several solutions in
an uninterrupted flow through the apparatus
to the point of discharge without any inter-
mediate stoppage or handling of the same

‘whereby the lixiviation of the ore is affected.

For the purpose of rendering the operation
continuous provision is made for a constant
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drawing off of the charged solution or solu-

tions from the leaching-troughs and an in-
flow of fresh solution thereto. In the case
of the first cyanid solution theinflow is pref-
erably at the ore-entrance end of the trough
or trough-section and the current is with the
ore, thus catching the fine float gold carried
by the fresh pulp; but in the subsequent
troughs or trough-sections, and also in the
first, if preferred, the inflow of the solution

(or washing-water) is preferably made at the -

ore-exit end and the outflow of the solution
is at the opposite end where fresh ore or pulp
is entering the trough or trough -section.
Thus, in this latter case, the flow of the solu-
tion is opposite to that of the ore. The fresh
cyanid solution first acts upon pulp which 1s
largely leached out, and as the solution be-

comes more and more charged with the gold

or precious metals it meets pulp that is pro-
aressively richer in the metals, and the con-
ditions are therefore favorable for eiffecting
a complete extraction of the precious metals
by the solvent. As a preferred form of.con-
veyer, slowly - moving blades transverse to
the trough or tank are used. These blades
extend acrossthe tank with justenoughroom
at the sides for clearance, and they reach
from above the surface of the solution down
to and into the ore-pulp on the bottom of the
tank with openings or notches in or along the
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lower part of the blades for the underflow of
the solution. These blades divide the trough
or tank into a number of communicating di-
visions and form what may be called *‘trav-
eling partitions,” moving slowly through the
trough from end to end thereof. The lower

edges of these blades are preferably fash-

loned with rake-teeth, and they open up and
rake along the layer of ore-pulp on the hot-
tom of the tank and effect a slow and pro-
gressive movement of the mass with a con-
stant plowing therethrough and exposure of
fresh portions thereof to the action of the so-
lution, while the solution in the tank as the
series of blades move forward has to flow
back through the notches or openings in the
bottom of the traveling blades from each of
these divisions formed by the blades, re-
spectively, into the adjacent rear division,
and thus there is secured a constant and
steady underflow of the solution in close
proximity to the agitated pulp. This flow of
the solution is in addition to and distinet
from the flow due to the constant addition of
fresh solvent at one end of the trough and
the drawing off of the charged solution at the
other end thereof; but it will be seen that the
underfiow thus effected prevents a mere sur-
face flow of the solution from one end of the
trough to the other. On the contrary, as
the flow from the respective divisions of the
trough 1s from the bottom and under each
traveling partition or blade the overflow or
discharge from the trough at the end is nec-
essarily of the charged portion of the solu-
tion. It will be seen that this method of
leaching ores places the ore and the solvent
under perfect control, which is a very great
advantage with respect to the economical
leaching of ores. There is an agitation and
constant shifting of the pulp in the solution
which very much accelerates the action of
the solvent and shortens the time required
therefor, and the speed of the conveyer can
be regulated so that the pulp will not remain
in the tank or tanks any longer than is nec-
essary and yet long enough for the extrac-
tion of all value therefrom. On the other
hand, the flow of the solvent through a tank
can be gaged so that it will issue from the
tank fully charged or charged to the degree
most profitable under all the conditions of
the case.

The invention will be fully deseribed, and
the novel feature thereof, hoth of a generic
and a specific character, set out in the claims.

In the accompanying drawings, Figure 1 is
a sectional longitudinal view of an apparatus
embodying the present invention. Fig, 2 is
a plan view on a reduced scale. Fig. 3 is a

detail cross-section of the trough, showing a
chain conveyer therein.

A indicates a settling-tank for the ore-pulp
or slimes, from the bottom of which tank the
pulp may be elevated by a conveyer I3 and
fed into the head of the leaching-trough or
the first section thereof, C.

It is immaterial

" be uniform.

| how the ore-pulp or other material to be lix-

iviated is fed to the leaching-trough, whether
by automatic feeders or otherwise, though
preferably some device that will give a regi-
lar and uniform supply of material to the
head of the trough is employed, in order that
the flow of the same through the trough may
In the present case the appara-
tus 1s shown as adapted for the treatment of
an ore that 1s not acid, there being used two
cyanid solutions of different strengths, and
a final washing calling for the treatment of
the ore in three trough-sections. The.three
trough-sections—for the strong eyanid solu-
tion, the weak eyanid solution, and the wash-
Ing—are indicated, respectively, by O, C', and
C*. If the ore requires the action first of an
alkaline solution, it will be understood that
the first section of the trough is to be sup-
plied with an alkaline solution, and following
1t the necessary trough-sections for the sue-
ceeding steps. On the other hand, if the ore
treatment requires but a single lixiviating
bath and a washing, then there will need to
be but two troughs or frough-sections, and
the washing operation may be very brief or
omitted entirely when not essential to the
working of the material.

D is an endless-chain conveyer traversing
the entire length of the trough C ! (? and
passing around the drums D' D® This con-
veyer 1s driven by power applied to the drum
D* and the motion is very slow, the travel of
the conveyer being gaged with respect to the
length of the trough and the time required
for the pulp to remain in the solutions. A
cenveyer 1s preferably employed which parts
and breaks up the pulp and stirs it and pre-
vents it from packing, as well as moves it for-
ward, in order that the action of the solvent
on the pulp may be thorough and effective,
and to this end conveyer-blades d with a rake
edge are employed, the notches or spaces '
of the rake edge extending up into the blade
above the normal level of the pulp mass ¢ on
the bottom of the trough, but preferably not
up to the surface of the leaching solution e’
T'he raking-blades should be sef so that the
teeth of one blade will register with the open
spaces of the preceding blade. The action of
these raking-blades on the pulp is to open up
and disintegrate it, so that the solvent will
have access to all parts of the mass, and at
the same time to feed the pulp mass slowly
forward. Moreover, if the pulp accumulates
at any point in the trough and heaps up above
the teeth of the blades, the impervious upper
portion of the blade sweeps the pulp along
and levelsit off. The movement of the blades
through the leaching solution, said blades ex-
tending across the trough from side to side,
causes currents of the solution through the
rake-teeth openings in close proximity to the
agitated pulp, thereby materially assisting
the leaching action of the solvent on the pulp.

If If, Fig. 3, are the endless chains of the
conveyer, and f f supporting-rollers for the
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conveyer-blades running on the sides of the

trough.
Between the adjacent trough-sections there

are bridges G G/, over which the pulp travels

out of one trough and into the next. "T'hus

at the end of the first trough-section C, the

floor of the trough rises on a gentle inciine g
high enough to clear the surface of the leach-
ing selutlon, and also to allow a short drain-
age slope ebove the same,and then it descends
on an incline ¢’ into the next trough-section
C'. The conveyer, by proper ﬂuldeweys H
for the same, follows the slopes of the bridge
and causes the pulp to travel up out of one
trough and over into the next without any in-
telruptlon in its progress. 'lThis forward
movement of the pulp is, however, very slow
and gradual. The operation of the bridge G’

18 the same, and likewise that of the ﬁnal i

slope G* at the end of the trough, except that
here the pulp finally leaves the trough and

may be discharged into a dump-car or dis-
posed of by conveyers or otherwise. In IKig.
1 portions of the trough are indicated as
broken away on eec,eunt of the great length
of the same. A pipe d delwers the stmnw

- cyanid solution info the head of the trough-
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section C, and at the tail end of the same |

there is an overflow S’ for the charged solu-
tion. In the case of the frough-section C',
as before indicated, thereispreferably a sup-
ply-pipe S* for the fresh cyanid solution at
the tail end of the section and an overflow S°
near the head of the same for the solution
charged with the precious metals. In the
case of the washing-section C?, W is the waste-
supply pipe, and W' the dlSGhELI‘”'e therefrom.

As the leaching operation is continuous,
and does not require attention when the op-
eration is once properlyadjusted with respect
to the speed of the conveyer and the flow of the
leaching solutions, the trough may be closed
in, if desn’ed to prevent the escape of the
NOXious hydroeyeme -acid gas or the decom-
position of the leaching solutlon by atmos-
pheric causes.

The foregoing is given as an embodiment
of the invention in its preferred form, but 1t
will be understood that the details can be

changed without departing from the inven-

tion in its generic aspects, as, for example,

it will be seen thatthe specific conveyer here-
~ in described, though in itself possessing 1m-
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portant features and preferred on account ot
the control it gives over the flow of the solu-

fion, may be modified and some othertype of |
conveyer used without departing from thein- |

vention with respect to its other features.

What I claim as my invention 1s—

1. The combination, in a leaching appa-
ratus, of two or more troughs or trough-sec-
tions,with a conveyer adapted tofeed the pulp
in a continuous flow successively through the
same, each of said troughs having an inde-
pendent fluid-supply pipe for the inflow of a

solution "independent of and different from | means for

-
i,
-
. -
by

| that of the others, and a discharge for the

charged solution f1 om each of the t1 oughs.

2. The combination with a leaching ﬂ‘-tl ough
having parallel sides and means for ma,mtmn-
ing a solutlon at the desired level therein, of
a subetentlelly horizontal series of blades sus-
pended within and extending nearly across
the trough and so arranged that each blade
in the solutlon will extend from the surface
of the solution in the trough nearly to the
bottom of the layer of solutlon and means for
effecting a longitudinal movement between
the blades and “the trou oh, whereby there 1s
secured a progressive feed of ore- -pulp through
the trough, and a scouring action of the eolu-
tion on the ore- -pulp due to the underflow of
the solution beneath the several blades, as set
forth.

3. Inaleachingapparatus,atroughdivided

by one or more br1dﬂ*es into seetwns each sec-

tion having an 111depe11dent fluid- suppl v plpe
and adapted to hold a solvent or fluid inde-
pendent of and different from that of the
other trough-sections, together with a pulp-
conveyer ddepted to feed the pulp through
the several sections of the trough and over
the intervening bridges thereof in a continu-
ous flow.

4, In a leaching apparatus, a series of
troughs or tlounh-sectlons, each having an
in dependent supply-plpe for asolventor Auid
different from that of the others, in combina-
tion with a common pulp-conveyer adapted
to agitate the pulp in the several troughs or
trou ﬂ‘h-seetlons and feed the same In a con-
tmuous flow out of and into the several
troughs or trough-sections and sueeesswely
throun'h the same.

5. Tna leaching apparatus,atrough divided
by one or more bmdﬂ'ee into a series of trough-
sections with mdependent uid-supply pipes

| for the several sections, in combination with

an endless-chain conveyerhaving bladestrav-
eling in said trough and adapted to agitate

| the pulp therein end feed the same in a con-

tinuous flow through the several sections of
the trough and over the intervening bridges.

6. Inaleaching apparatus,atroughdivided
by one or more bridges having inclined ap-
proaches into a series of trough-sections, in

combination with an endless-chain conveyer

having blades traveling in said trough, and
adapted to agitate the pulp therein and feed
the same in a continuous flow through the
several sections of the trough and over the
intervening bridges.

7. Inaleachingapparatus,atrough divided
by one or more bridges having inclined ap-
proaches into a series of trough-sections, in
combination with an endless conveyer having
rake-blades traveling in said trough through
the several sections of the same and over the
intervening bridges.

8. The combination with a leaching-trough
having an end discharge for the eolutlon and
emta,mmn' the solution in the
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trough at a normal Ievel, of an endless con-

veyer adapted to move the pulp along the
bottom of the trough, said conveyer hﬁwnw
rake-edged blades with the upper portion of
the b]ades impervious and adapted to extend
above the normal level of the surface of a
leaching solution in the trough.

9. The compbination with a leaehmo trough
having parallel sides and means for mntam-
Ing a 80111131011 at the desired level therein, of
a substantially horizontal series of blades sus-
pended within and extending nearly across
the trough, said Dblades hm'lnﬂ a series of
openings or ‘notches along the bottom of each
blade, with the blades so arranged that each
blade in the solution will extend from the
surface of the solution in the trough nearly
to the bottom of the layer of solutmn and
means for effecting a longitudinal movement
between the blades and the trough, whereby

through the trough, and a scouring action of
the solution on the ore-pulp due o the un-
derfiow of the solution beneath the Dblades,
as set forth.

10. The combination with aleaching-trough
formed of a series of sections each adapted
to hold an independent body of liquid, of the
conveyerand the agitating-blades having pas-
sage-ways tor the 1111(161 ﬂow of the 11(1111{:1 and
&dapted to feed the pulp from one section to
another, throughout the trough, as set forth.
11. In a leaching apparatus, a trough hav-

there is secured a progressive feed of ore-pulp

i o - 567,144

| ing one or more bridges dividing it into a se-

ries of sections, said bridges hawn an in-
clined appr oach adapted to serve as a drain-
age-floor for the pulp, combined with an end-

to agitate the pulp z—md feed the same through
the sectlona in one direction, and over L]le
bridge or bridges, and leave an opening
throurrh the notches above the pulp-bed for
the underﬂow of fluid in the opposite direc-
tion, as set forth.

12. The combination in a leaching appara-
tus, of a settling-tank, a conveyer for sedi-
11’1{3111;&1‘37 matter fl‘OHl Jhe bottom of said tank
to the head of a leaching-trough, said trough
having an endless conveyer extendmn Lhe
lennth of the same.and adapted to feed pulp
ther ethrough in a steady flow, bridges divid-
g the trough into a series of sectlons, sup-
ply--pitpes for leaching solution leading into
one or more of the first sections of the Lrounh
at one end thereof with an overflow- dlselmrne
at the opposite end of each of the same, and
a water-pipe leading to the last section of the
trough with an overﬂow-discharge from the
same opposite to the point of entrance.

In testimony whereof I affix my swnatum
in presence of two witnesses.

STORY B. LADD.

Witnesses:
S. G. ITOPKINS,
GLEO. M. WHITNEY,
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