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To all whom it may concern:

Be it known that I, Joax B. Rossman, a
citizen of the United States, residing at St.
Paul, in the county of Ramsey and State of
Minnesota, have invented certain new and
useful Improvements in Processes of Treat-
ing Gold; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable oth-
ers skilled in the art to which it appertains

to make and use the same.
My invention relates to an tmproved proc-

ess 1n which the particles of gold in aurifer-

ous ores are so freed that they may be
brought into amalgamating contact with
mercury, and 1t consists in the novel features
hereinafter described and claimed.

My invention is designed for use with
auriferous ores in which the separate oold
particles occur enveloped by a refractory
coating which prevents amalgamating con-
tact of the gold with mercury. Such coat-
Ing may consist of an envelop of silicates, or
of sulfur, arsenic, antimony, tellurium, or
other elements, or their compounds, which
of the gold
with mercury. Greases and oils may also be
present inclosing the gold particles. And
my method differs from prior processes in
that 1t employs suitable chemical agents for
weakenng or destroying the union between
the gold particles and their enveloping coat-
ings sufliciently to permit the separation of
such coatings by attrition; thus leaving the
gold particles in a clean or free condition
suitable for amalgamation, the mechanical
action serving at the same time to effect the

amalgamation, while the chemicals tend to

prevent flouring of the mercury during the
operation.

In the accompanying drawings, rorming a
part of this application, and in which simi-
lar reference symbols indicate corresponding
parts in the several views, there is illustrated
one form of apparatus for carrying out my
mvention, and in these drawings:

Figure 1 is a detail central vertical sec-
tional view of a concentrator and scourer ;
F1g. 2 is a sectional view on the line 2—2 of
I'1g. 1; Fig. 3 is an elevation of the concen-
trator and scourer; Fig. 4 is a detail sec-
tional view, showing the gates for drawing
off the tailings; Fig. 5 is a detail view, show-
INg a reversing mechanism; and Fig. 6 is a
detail sectional view of a sluice-box.

Referring to the drawings, A indicates a

concentrator and scourer provided with an
inclined bottom @, which is formed with s
sluice-box 0°. A vertical series of gates D is
provided in the wall of the concentrator for
drawing off the tailings. A plurality of rub-
bers B, closely fitting
centrator, are provided with upwardly-ex-
tending rods C, which constitute beaters to
disintegrate the clayey ores. The rubbers B
are provided with projections 0%, extending

the bottom of the con-
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downward into the sluice-box 6%, and a cen-

tral plug 07 carries projections
downward into a depression 5* in the center
ot the concentrator bottom; this depression
being provided with a removable plece b to

b* extending

70

permit discharge of the concentrates. The

rubbers are secured

by means of a sleeve 52 and collar bo. This
shatt carries a beveled gear B arranged to
mesh with a beveled pinton ¢2. Mounted on
the shaft d* of the beveled pinion are two
loose pulleys 5, d7 and a fast-pulley d°,
which are adapted to receive a straight and a
cross belt, whereby the rotation of the bev-

eled pinion can be reversed by shifting the
belts in the usual way.

I have illustrated a belt-shifter I Pro-
vided with the two belt-guides f, 2, which
are carried, respectively, by the pivoted arms
Py 1% A lever T, pivotally supported at
/™% 1s provided with projections /7 and f¢,
which operate in cam-slots 17 15, formed,
respectively, in the pivoted arms 7% 1t The
lever I carries a projection 1°, which is ar-
ranged to be engaged by the arms G secured
to the shaft 2. '

T'he shaft 0 is provided with a plurality
of such arms G secured thereto, any one of
which is arranged to engage the projection
7> and rock the lever T on its pivot f1°,
Assuming that the shaft is rotating in one
direction, actuated by the straight belt, as
an arm (i strikes the projection 77, the lever
F* 1s moved, thus shifting the belt guides,
whereby the straight belt is moved off the
fast-pulley ¢° and the cross belt moved on,
to rotate the parts in the opposite direction.
As soon as such reverse motion is set up, an-
other arm G strikes the projection 7 from
the opposite side, and the reverse action
from that just described takes place.

The rubbers B are of considerable welght
and can be adjusted relative to the concen.
trator bottom by means of a lever H, one
end of which engages a shoulder on the shaft

to an operating shaft 5
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b. To the other end of the lever H is at-
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tached a rope A, which is arranged to be
wound on a drum ¢ operated by a hand
wheel 1.

A supply tibe K is arranged concen-
trically with the shaft 0, and 1s provided

with a flaving top for the introduction of

the ore-charge.
In the operation of my process, the ore 1s

fivst thoroughly ground, and then the pulp

from the stamp-mill or pulverizer 1s fed to
the tube X and by it delivered to the top of
the 1ubbers. There being no current of
water at the center of the apparatus, the
heavier gold particles quickly settle to the
bottom. Since the oscillating motion of the
rubbers creates no current to carry the fine
oold, all of the precious metal on account of
its weight settles quickly to the bottom, there
to be amalgamated. The slime and hght
material, on the other hand, is kept 1n sus-
pension by the agitation of the water, there-
by being prevented from settling upon the
oold and interfering with amalgation.
Where the ore contains clayey matter,
which would prevent the gold from readily
settling to the bottom, the beaters, by pass-

~ing backward and forward through the pulp,
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offect a thorough disintegration of the
clayey material and allow the oold to settle
to the bottom.

When the machine has been run for such

time that there is danger of losing valuable

material through the gates D, the flow of
pulp will be switched off 1nto the next ap-
paratus; it being understood that a series of
these apparatus may be employed.

A suitable chemical solution for weaken-
ing or destroying the adhesive bond of union
existing between the gold particles and their
enveloping refractory coatings is then added
to the concentrates remaining in the concen-
trator, and the rubbers again started 1
operation. During this stage of my opera-
tion, the refractory coatings of the gold par-
ticles are sufficiently loosened by the chem-
ical solution to permit their separation by

the action of the rubbers, and the gold par-

ticles are thus left 1n a clean or free condi-

tion suitable for amalgamation.

1 have discovered two preferred solutions
which operate satisfactorily in weakening or
destroying the union between the oold par-
ticles and their enveloping refractory coat-
ings, and in my process I employ one of
these solutions, or the two in succession, de-
pending on the particular character of the
ore. The first of these solutions consists of
a mixture of a chemical containing cyanogen
with an alkali. As an example, I employ a
saturated solution of cyanid of potassium
and water and a saturated solution of caustic
soda and water in the proportions of one
pint of cyanid of potassium to six pints of
caustic soda: this mixture then being di-
luted with sixty gallons of water, either hot

or cold water being employed. In place of
the caustic soda, carbonate of soda, or any
of the alkalies, may be employed.

The second solution consists of some dilute
acid, as, for example, one pint ol sulfuric 7o
acid to sixty eallons of water. When the
ore contains zine, antimony, arsenic, and
tellurium, I may use, in connection with the
second solution, but not admixed therewith,

' 2 mixture of one pint of hydrochloric acid to 75
thirty gallons of water. This last solution
can be used in connection with the rubbing
process, or the pulp can remain in it a suit-
able time previous thereto. In any case, the -
pulp should be washed with pure water be- 80
tween the employment of the different solu-
tions. This washing is effected by stopping
the machine and allowing the pulp to settle.
The gate D immediately above the pulp 18 -
then opened, and the solution allowed to 85
escape, after which the gate 1s closed and
pure water is admitted. “The rubbers are
now rotated until the pulp is thoroughly
cleansed from the cyanid and alkali by the -
water. The pulp is again allowed to settle; 90
and the water 1s then drawn off through
oate D, the gate is closed, and fresh water
and the sulfuric acid solution is added.
After the refractory coatings have thus been
separated from the gold particles, these par- 95
ticles are left in a clean or free condition
suitable for amalgamation contact with the
mMercury.

It should be clearly understood that the
removal of the base coatings inclosing the 100
oold particles as they come from the stamp-
mill or pulverizer is effected by the mechan-
ical action of the rubbers. It is true that
the chemicals specified serve to loosen the
physical union between the envelops and the 105
oranules of precious metal, and that it would
be impossible for the rubbers to remove the
coatings satisfactorily without the aid of
these chemicals: and it is also true that the '-
chemicals specified, cyanid and an alkali, 110
seem to be the only ones capable of affecting
the base substances in this important man-
ners but the chemicals do not, as in former
processes, dissolve the coatings away from
around the gold. The removal of the coat- 115
ings is effected by the rubbers. Since the
ore is ground very fine before admission to
the concentrator, and since the rubbers are
very heavy and may be caused to bear with
their entire weight upon the bottom, it will 120
be readily understood that the grinding ac-
tion is very severe, and that 1t 1s unnecessary
to use chemicals of-a nature or amount calcu-
lated to dissolve the coatings. Experience
has proved that this modified mechanical 125
separation of the gold produces far more
perfect results with refractory ore than any
of the former processes that either dissolved
the gold out of the ore, or dissolved the 1m-
| purities away from the gold. A further 130
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consideration, and one of vital 1mportance in
treating rather low grade ores, is the matter
of economy. Since it is much cheaper to
rotate the rubbers than it is to supply chem-
1cals, and since my process requires but a
small amount of the latter, it is obvious that
a great saving must be effected.

The combined action of the cyanid and the
alkali operates, as stated, to loosen the union
between the coatings and the gold, as does
also the sulfuric acid, when it is necessary
to use the latter. In addition, the alkali acts
upon the greases and slimes that also en-
velop the gold. These impurities are very
tenacious and require one of the strong alka-
hies, sodium or potassium hydroxid or car-
bonate, to loosen them. And by the ferm
“alkali”, T wish to be understood as refer-
ring to these substances, not usig the term
loosely to include the alkaline earths, cal-
cium, ete. I find that the latter arve totally
incapable of effecting a satisfactory result.
tven with the alkalies proper, only a loosen-
mg of the greases is effected. Their removal
1s accomplished by the mechanical action.
Iixperience has taught that it is 1mpossible
to deal with the greases and slimes with
chemicals alone. The alkali has the further
function of protecting the cyanid from the
action of acids that may be present in the
ore. N
Having thus fully described my invention,
what I claim as new and desire fo secure by
Letters-Patent 1s: _

1. "The process of cleaning and separating
gold occurring in refractory ores in which
the gold particles are surrounded by phys-
1cal coatings of base substances and oTeases
and oils, which consists in loosening such
coatings and acting upon the greases and
oils by treating the ground ore with a solu-
tion of a cyanid and an alkali and synchron-
1cally therewith removing the coatings and

grease and amalgamating the cleaned gold
by subjecting the material to attrition be-
tween opposed surfaces exterior to the body
of ore in the presence of mercury, then wash-
g the cyanid and alkali from the pulp,
and finally further loosening the coatings
by treating the pulp with dilute sulfuric
acid and synchronically therewith complet-
ing the removal of the coatings and the
amalgamation of the cleaned gold by sub-
jecting the material to attvition between op-
posed surfaces exterior to the body of ore in
the presence of mercury.

2. The process of cleaning gold occurring
in refractory oresin which the gold particles
are surrounded by physical coatings of base
materials, which congists in treating the
ground ore with a solution of potassinm
cyanid and an alkali and synchronically
therewith subjecting the material to severe
attrition, then washing such solution from
the pulp, and finally synchronically subject-
ing the pulp to further attrition and the
action of an acid.

3. T'he process of cleaning gold OCCUrring
i refractory ores in which the gold particles
are surrounded by physical coatings of base
materials, which consists in treating the
ground ore with a solution of potassium
cyanid and an alkali and synchronically
therewith subjecting the material to severe
attrition, then washing such solution from

the pulp, and finally synchronically subject-

ing the pulp to further attrition and the ac-
tien of dilute sulfuric acid.

In testinony whereof, T affix my s1gna-
ture, 1n the presence of two subscribing wit-
nesses. |

JOHN B. ROSSMAN.

Witnhesses -
A. B. ArLen,
H. F. Barkurow.
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