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Lfo wll whony it aiy coneern.-

Be it known that we, Hexry Livivastoxe
SULMAN and oo wazu IS hnmmm:wm
Proarn, subjects of the King of K netand, re-
siding at London, Lnuhlnd have invented
certain new and useful hnplov sments in oy
Relating to Ore Concentration, of which the
f}llownm 1S & specification.

1he present invention relates o the concen-
H”lti()]l of ores by separation of the metallit-
erous constituents and graphite, carbon, sul-
fur, and the like from the ganeue by means

ol oils, grease, tar, or a

ny stimilar substance
whmh has a preferential aflinity for metallif-
CI'ONS nmttm' over g zmgr le.

______ ¢ utilize the
pnww whmh 1S po%(?%%ed lw {111119 or bubbles
of alr or other eas of atf aching themselves to
solid particles mm%um by oil or the lile.

Aceording to one method of carr ying out
our invention suitably-crushed ore is suspend-
ed in water. To this suspension 2 propor-
tion of oil, 01@ 186, or tar (hereinafter re-
ferred to as “"oil”) is added and duly mixed
with the mass by an y suitable means in quan-
tity insufficient to raise the oiled mineral by
virtue of the flotation power of the oil .;ﬂone
A suitable gas is now generated in or intro-
7 Lhe mxture, such as air, carbonic-
acid gas, sulfurcted hvdrocen. or the like.
Hor n{}‘“{ﬂl}l])h bicarbonates or carbonates,
cither m]ul}]{* or insoluble in water (pwfuw

ably the latter) or easily-decomposable sul-

[1(1% and the like may be used with acid solu-
’ti(}]’] In such cases, if desired, the addition
of acid may be made to the mixture after the
addition of the gas-producing reagent. In
the case of %(J]i.l'ilf)]‘i‘%‘ containing free alkali the
addition of acid sufficient to nentr alize this
must be made before the gas is produced.
It desirable, gaseous bubbles may be pro-
(hwml by electrolytic methods or by means of
vartous other known reaetions.

According to another method of carr ving
out this :'imf*(mti(n the oil is not added alone:
but the "['n"i]p 18 submitted to the action of a

current of air or other gas bubb I{w the alr or

mhm oas being first mll]mm V ch.fuﬂﬂd e1ther

apor of a volatile oil, such as pe-

wibh the v

| troleum of low boiling -point, or with the
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spray ol any other suitable volatile or non-
volatile or fixed oil or the like. The oil may
be sprayed or reduced to a state of such fine
division that minute globules of the same can
remain temporarily suspended in an air or
other gas current by the use of any suitable
Spraying or atomizing device and the air-cur-
rent introduced into the ore- pulp Dre u“Llle
at the bottom, by means of a pipe or pipes
provided with suitable perforations or by
other suitable contrivance. The minute ol
globules or the condensed vapors or volatile
oils attach themselves to the metalliferous par-
ticles in preference to the o oangue.

The oiled met talliferous particles resnlting
from either of the processes above deseribed
have the power of attaching to themselves
with a greater compat ative strength than the
gangue particles the films or bubbles of A8
which exist in the mass and are thus raised
to the surface of the liquor by gassous flota-
They can then be iemomd by skim-
ming or other suitable means. The gangue
part :]b]{‘b unwebted by oil or grease are not
floated up with ‘Lho otled mineral particles,
anc thus in the main remain at the bottom of
the vessel containing the mixture. The oil
can then be rem V{""{{ from the oiled mineral
by any suitable known Means.

In the ecase in which oil-spray is used the
the mass of pulp may be
arted to secure the best results with spray
of olls of varying viscosity. Instead of sus-
pending the oil- apm V11 an alr-supply system
stita, I}Ir-dwwd atomizing- jets operated by

alr or a jet of steam and air may he intro-

dueed ]11("(‘3“‘5? into the pulp. The ouas used
may be other than air, such as carbonie acld,

wmve also
s mineral
orease, or

______ . Ty

steam, or 1"1]1&’11{1'1{% of these. We kb
found that a particle of met dllli(‘l{)l

1f coated W'IL] 14 minute film of oil,
the like then exposed to air will not
sink in water. It is thmvlmeumwwqqm 'V in
some Instances to employ gascons bhubbles to
cffeet flotation. TFor Dmmlp]e, according to
an alternative method for effecting the sepa-

ration of metalliferous matter from oaneue

the metalliferousore-pulpisint imately mixed
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in any suitable manner with a small propor-
tion of oil and then sprayed in as finely cli-
vided a state as necessary through air by
means of jets, revolving disks, or otherwise,
and the sprayed product is then allowed to
fall upon the surface of water. The gangue
particles wetted only with water at onee sink,
while the metalliferous particles coated with
a thin film of oil and after exposure to av
(loat on the surtace of the water and may be
removed by sikimming or other suitable means.
Before bringing the pulp into the necessary
contact with air it will be obvious that the
hulk of the water may first he removed by
subsidenee or any other suitable means.

In the accompanying drawings, IFigure 1 18
a dinoram in longitudinal section of an appa-
ratus suitable for carrying out this process.
Fie. 2 is a diagram in perspective, partly n
section, of another form of auitable appara-
tus: and Fie. 3 is a diagram In perspective,
partly in section, of an alternative form of
apparatus.

Referrine to Fie. 1, A is a tank for pulp,
which delivers through a pipe A’ to a concen-
trating -tank B, the bottom of which slopes
downward from the inlet.  The tank B 1s pro-
vided at the hottom with a coiled pipe B, suit-
ably perforated, sup ported in bearings B and
arranced to be rotated by means of a spur-
wheel B or the like.  Air is forced into this

nipe B’ through a pipe G, and oil 1s simulta-

neously introduced into the pipe C from a
carhureter or the like €. At the end of the
tank B farthest from the pulp-inlet a launder
B is placed to receive the discharge of float-

ing material, and an outlet-tap B’ is provided

at the lowest point of the tank.

Referring to Fie. 2, D is a tank m which
pulp and oil are mixed, and the mixture passes
throueh an outlet - tap 1" to an cjector I,
through which air under pressure 1s passed by
the pipe B'.  The spray of pulp, oil, and air
falls into a tank T, filled with water and con-
sisting of a series of communicating pointed

hoxes, which inerease in depth from the inlet |

793,808

Cond. A launder F is provided at the outlet

ond of the tank, and outlet-taps I are placed
at the lowest points of the boxes.

Retferrine to Fig. 3, G is a tank In which
pulp and oil are mixed. H is a circular disk
attached to a vertical spindle I, supported
in bearines I* and arranged to be rotated
throueh a driving-pulley H*or the like. Sur-
rounding the spindle 1s a cyvlindrieal collar J,
connected with the tank G by a pipe J', s0
that the pulp and oil are fed through the col-
lar to the rotating disk.
disk is a series of annnlar pointed troughs I\,
communicatine with one another and increas-
ino in depth toward the outside and flled
with water. A launder XK' is provided at the
periphery of the outside tro ach to receive the
discharged floating material, and outlet-taps
K* are placed at the lowest points of the
troughs.

This process has been described as applied
to ore concentration by oil; but 1t 1s to be un-
dorstood that it is equally applicable to con-
centration by the use of any other substance
which has an afiinity for metalliterous matter.

We claim— -

1. The herein-described process ot concen-
tratine ores which consist 1n bringing the pulp
‘to intimate contact with “"oil” in the form
of spray and with a gas and thereafter sepa-
ratine the metalliferous constituents from the
oangue.

9 The herein-deseribed process of concen-
trating ores whichconsistsin bringing the pulp
‘1to intimate contact with ““oil” disseminat-
ing the mixture through air and thereafter
separating the metalliferous constituents from
the gangue 1 water. |

In testimony whereof we have signed oun
names to this specification in the presence ot
two subseribing witnesses.

HENRY LIVINGSTONE SULMAN,
HOGT TITZALIS KIRKPATRICK-PICARD.

Witnesses:

Craope C. R. McKevzi,
WALTER J. DKERTEN.
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