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7o oll whom it may concern:

Be it known that I, Warter A. Scorr, a
citizen of the United States, residing at
Chicago, in the county of Cook and State of
Illinols, have invented certain new and use-
ful Improvements in Ore- Concentration
Processes, of which the following is a speci-
fication.

My invention is an improved flotation
process. In the flotation process as previ-
ously practised, as is well known, certain re-
agents or modifying agents generally termed
oils, although many of such substances are
not oils, are added to a freely flowing ore
pulp whereupon the introduction of air or
some other gas into the pulp gives rise to the

- formation of bubbles which collect the de-
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sired mineral, generally metalliferous sul-
fids, and reject the gangue. The modifying
agents used for this purpse comprise a
great variety of oils, animal, vegetable and
mineral oils, coal and wood tar and deriva-
tives thereof, various alcohols, hydroxyl
compounds and other substances, all of
which I refer to herein, for the sake of
brevity, as oils. Air, of course, is the most
available gas and the one generally used, but
in referring to air herein I include all gases
which have a similar action.

Heretofore the air necessary in the opera-
tion of the process has been introduced into
the ore pulp either by mechanical agitation
which has the effect of beating in the air
from the atmosphere, or by introducing air
into the pulp through a porous medium
forming part of the vessel in which the pulp
is contained. Detailed explanation of the
flotation process as heretofore practised is
unnecessary in view of the fact that the proc-
ess is widely known and described in many
patents and publications, among them Pat-
ent No. 1,022,085 granted to J. M. Hyde
April 2, 1912, Patent No. 1,104,755 granted
to J. M. Callow July 29, 1914, and Patent
No. 1,125,897 granted to J. M. Callow Janu-
ary 19, 1915,

In the operation described in the Hyde

atent above referred to the air is beaten
into the pulp by mechanical agitation, and
in the operation described in the Callow pat-
ents above referred to the air is introduced
under slight pressure through a porous me-
dium, the pressure being just sufficient to
over-balance the hydrostatic head of the
pulp and to overcome the resistance of the
porous medium. In the mechanical agita-

tion method of introducing air the mechani-
cal agitation imparted to the pulp for that
purpose is sufficient to thoroughly dissemi-
nate the oil through the pulp, such distribu-
tion of the oil being necessary in order that
1t may accomplish its function. In the
method of introducing air through a porous
medium it is necessary that independent
means for mixing the oil be adopted and
such independent means have heretofore
taken the form of mechanical agitation suffi-
clent to disseminate the oil, but not for the
purpose of introducing air into the pulp and
not having that effect to any appreciable or
useful extent, reliance being placed for the
introduction of air upon foreing it through
the porous medium after the mechanical
mixing of the oil with the pulp.

I have ascertained that the oil performs
its principal, if not its only, function in the
film surrounding the air bubbles and my in-
vention consists in introducing the oil in
such manner that it is supplied directly to
the bubble films without the necessity of
disseminating the oil through the entire
body of ore pulp. My invention consists in
using a volatile oil, impregnating the air
with the gasified volatile oil, and introduc-
ing the gaseous mixture of air and oil into
the pulp whereupon sufficientpf the oil col-
lects in the bubble films to effect the desired
function. When operating according to my
invention the necessity of mechanical agita-
tion for the purpose of mixing the oil with
the entire body of ore pulp is dispensed
with and the amount of oil necessary for the
purpose is greatly diminished in quantity by

‘reason of the fact that the oil is applied di-

rectly to the bubble films where it is needed,
without the necessity of distributing the oil
throughout the body of the ore pulp in order
to accomplish -that purpose.

The drawing for%ing part of this appli-
cation is a diagrammatic representation of
means of applying my invention, and is a
cross-sectional view  of an apparatus de-
signed for applying my invention by intro-
ducing the gaseous mixture of air and oil
through a porous medium into the pulp.

In'the figure A represents a containing ves-
sel for the pulp, the same being provided
with launders B into which the mineral
bearing bubbles overflow. C represents the
pulp contained in the vessel A and D the
column of mineral bearing bubbles repre-
sented as filling the upper part of the ves-
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cel A and overflowing into wue aunders B.
T is a porous medium spaced some distance
above the bottom of the vessed A, this
porous medium being composed of several
layers of canvas or other fabric or of some
other porous medium such as unglazed por-
celain, or other substance. Between the poy-
ous,medium E and the bottom of the ves-
cel A there is an air space I into which air
under pressure is introduced through the
pipe G. The air pressure in the space Fis
sufficient to support the head of pulp in the
vessel A and to force the air through the
pores of the medium E. H is a vessel con-
taining some volatile oil and I represents a
steam coil for heating the same, if necessary.

In operation the air supplied through the
inlet pipe G becomes impregnated with
gasified modifying agent which vaporizes
Trom the vessel H and the mixture of air
and gasified oil penetrates the permeable
medium E and rises as bubbles through the
pulp C. The effect of this is to form the
bubble column D above the pulp, the bub-
bles forming the bubble column having col-
lected the metalliferous mineral during their
passage through the pulp and subsequently
being overflowed with the mineral into the
launders B. The bubbles collected in the
launders B may be broken down by any
suitable means, as by a spray of water and
the precipitated mineral collected as con-
centrate. The concentrate so collected may,
as customary, be retreated to further purify
it, if necessary.

While I have shown certain specific means
for effecting the mixture of ore with gasified
oil, it will be obvious that my invention is
not restricted to the specific means shown,
nor is my invention restricted to the use of
any particular volatile oil. A variety of
suitable substances are volatile and many
others such as coal tar, and the coal tar
products contain volatile constituents.

What I claim is:

1. An ore concentration process compris-
ing the operations of vaporizing a modify-
ing agent and forming a mixture thereof
with air, introducing said mixture through
a fine texture porous medium into an ore
pulp and forming bubbles to which certain
mineral particles in the ore adhere as said
bubbles rise through the pulp, causing said
mineral-bearing bubbles to form a column
of bubbles above the pulp and separating the
mineral carried by the bubbles in the upper
part of the bubble column from the re-
mainder of the ore.

9. An ore concentration process compris-
ing the operations of vaporizing a modify-
ing agent and forming a mixture thereof
with air free from modifying agent in the
liquid state, introducing said mixture into
an ore pulp in the form of bubbles to which
certain mineral particles in the ore adhere
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as said bubbles rise through the pulp, caus:
ing sald mineral-bearing bubbles to form a
column of bubbles above the pulp and sepa-
rating the mineral carried by the bubbles
in the upper part of the bubble colomn from
the remainder of the ore.

3. An ore concentration process compris-
ing the operations of vaporizing a modify-
ing agent and forming a mixture thereof
with air free from modifying agent in the
liquid state, introducing said mixture
through a porous medium into an ore pulp
and forming bubbles to which certain min-
eral particles in the ore adhere as said bub-
bles rise through the pulp, causing said
mineral-bearing bubbles to form a column
of bubbles above the pulp and separating
the mineral carried by the bubbles in the
upper part of the bubble column from the
remainder of the ore. .

4. An ore concentration process compris-
ing the operations of vaporizing a modify-
ing agent and forming a liquid free mixture
thereof with air, introducing said mixture
into an ore pulp under pressure not substan-
tially greater than that necessary to sustain
the hydrostatic head of the pulp, thus forr-
ing bubbles which are impelled upwardly
through the pulp by their buoyancy only
and to which certain mineral particles in
the ore adhere, causing said mineral-bearing
bubbles to form a column of bubbles above
the pulp, and separating the mineral car-
ried by the bubbles in the upper part of the
bubble column from the remainder of the
ore,

5. An ore concentration process compris-
ing the operations of vaporizing a modify-
ing agent and forming a mixzture thereof
with air, introducing said mixture through
a fine texture porous medium into an ore
pulp under pressure not substantially
greater than that necessary to sustain the
hydrostatic head of the pulp and to over-
come the resistance of the porous medium to
the passage of the gaseous mixture, thus
forming bubbles which are impelled up-
wardly through the pulp by their buoyancy
only and to which certain mineral particles
in the ore adhere, causing said mineral-
bearing bubbles to form a column of bubbles
above the pulp, and separating the mineral
carried by the bubbles in the upper part of
the bubble column from the remainder of
the ore.

6. An ore concentration process compris-
ing the operations of exposing a body of
liquid modifying agent having a relatively
large exposed surface to a current of air
thereby vaporizing part of said agent, in-
troducing the mixture of air and vaporized
modifying agent so formed free from any
of such agent in liquid form into an ore

_pulp in the form of bubbles to which cer-

tain mineral particles in the ore adhere as
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said bubbles rise through the pulp, causing
said mineral-bearing bubbles to form =
column of bubbles above the pulp and sepa-
rating the mineral carried by the bubbles in
the upper part of the bubble column from
the remainder of the ore.

7. An ore concentration process COmpris-
ing the operations of exposing a relatively
large surface of a liquid modifying agent
containing a volatile constituent to a current
of air thereby vaporizing part of said agent,
introducing the mixture of air and vaporized
modifying agent so formed free from any
of such agent in liquid form into an ore
pulp in the form of bubbles to which cer-
tain mineral particles in the ore adhere as
said bubbles rise through the pulp, causing
sald mineral bearing bubbles to form a
column of bubbles above the pulp and sepa-
rating the mineral carried by the bubbles in
the upper part of the bubble column from
the remainder of the ore.

8. An ore concentrution process compris-
ing the operations of exposing a relatively
large surface of heated liquid modifying
agent to a current of air thereby vaporizing
part of said agent, introducing the mixture
of air and vaporized modifying agent so
formed free from any of such agent in

liquid form into an ore pulp in the form of
bubbles to which certain mineral particles
in the ore adhere as said bubbles rise
through the pulp, causing said mineral bear-
ing bubbles to form a column of bubbles
above the pulp and separating the mineral
carried by the bubbles in the upper part of
the bubble column from the remainder of
the ore,

9. An ore concentration process compris-
ing the operations of exposing a body of
heated liquid modifying agent having a
relatively large exposed surface containing

@ volatile constituent to a current of air

thereby vaporizing part of said agent, in-
troducing the mixture of air and vaporized
modifying agent so formed free from any
of such agent in liquid form into an ore
pulp in the form of bubbles to which certain
mineral particles in the ore adhere as said
bubbles rise through the pulp, causing said
mineral bearing bubbles to form a column of
bubbles above the pulp and separating the
mineral carried by the bubbles in the upper
part of the bubble column from the re-
mainder of the ore.

In testimony whereof, I have subseribed

my name,
WALTER A, SCOTT.
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