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Lo tdiwhon it my coneern :

Be it known that L. Lewis (8 Rowavn, a
citizen of the United Ntates. residing in the
borongh ol Brookiyn, county of Wings, Siate
of New York, Lave invented cortain new and
wefnl nprovements in Apparatus for Sep
arating Ove by Flotation: and 1 do herehy
declare the following to be a full, elear, and
exact deseription of the invenfion, sucl s
will cuable others skilled fn the at to whieh
it appertains to nake and use the sanie,

My invention relates to cortain new and
wseful bnprovenents in separating by flo-
tation certain particles from a mixture con-
taintng them, as, Tor instance, the separation
of puarticles of sullids from the gangue with
which they are associuted,

The invention presents the characteristic
featuie of feeding the material to be Sep-
arated inte a hody of water snd into eon-
tuct with a rising body of nir or ke aori-
form fluid released below the surface of (he
water wid whicl, in rising, comes in imnie-
dinte contuct with the particles of the nis-
thire. wherenpon the particles ave dissconi-
nated and those which ave sabject to tlotn-
tion arve disentangled from the rest and
tinally rexch the sirface of the water, where
they e floated off to o suitable collocting
veceptwele forming uopart of the apparmntis,

I the accompanyving deawing, -

Fignre 1 vepresents a vertion! sectionn]
view of one form of apparatus adapted for
the practice of the invention:

Fre, 2 represents o section thereof taken
o the plane indieated by the line vv of
Fig. 1: ‘

CSivdnge letters of reference indicate siini-
far pavts throughout the several views,

Referving to the drawings-—A indicatos
a receptucle adapted to be supplied with o
comtinnons body of woter, o us to estabiish
a constant overflow over the partition .
which has twardly inelined wallg <o
present the general appearanee of the Fros-
tum of a cone. Fhe receptacle A v finther
provided with o condeal hotiom 5 feriinat
ing in o discharge opening o which i< nro-
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vided with a cui-off gate 7. Exterior to the
frastam or inclined partition  is a chamber
e which is provided at its bottom with a
number of dischurge openings for the dis-
charge of “middiings™ which, passing over
the upper rin of the frustam a sink to the
bottom of the chuniher o before reaching the
second overflow dstablished by the edge £ of
the receptacle A, this second overflow sery-
ing for the separation of the *leads” of the
flotation operation. The hewds are recerved
in the nuter chamber B enciveling the upper
edge of the recepticle A and may be re-
moved therefrom in any suitable wiy.  So
also, the “middting<” from the chamber e
are preferubly discharged into the annular
chamber € from which they may bhe removed
fronr time (o time op contimionsly as de-
sired. '

Within the reveptacle A and in the body
of the water contained therein is focated o
chamber I, adapted (o receive a body of
air, gas, or other gaseous or aeriform fluid
stipplied wnder pressure througl the conduit
7. The water is usually kept at o t=tupera-
titre of about 62 19 ahove the teimpernlure
of the externa] wir, and this may be effected
in any saitable nmnner and may be brought
about or wssisted by preheating the air or
gas ar by mingling stearn therewith. The
top of the clmber 1 constitutos a distpih
uter for the wir, gas, gasecus or aeidforn
floid, which, passing therethrough  enters
the hody of water in a finely divided condi.
tion, over the entipe upper suifuce of the top.
The top may conveniently consist, of o porons
tile & hiaving fer-communicating spaces, so
thit the air, gas gaseous or aeriform {hiid
say readily find its way Uhrongh these SN
and be discharged into the water above, snd
the spuces or pores of the (e will be fon
sndl oo permit the infiltration of water
fron: the receptacle A in any  disturbing
st mto the eliunber D,

Li i chueacteristic of my invention that
the meaterial to be separated or concontrated
shiall he subjected to the intimate action of
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given off from the top surface of the plate

“or tile A. This may conveniently be etfected
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by supplying the material by meuans of any
suitable conveyer, as, for instance, the feed
chute E to a tube ¢ extending downwardly
into the Dody of the water and terminating
in close proximity to the tile A.

To insure the breaking up or thorough
mixing of the material during its descent
through the tube £ the central shaft F which
is driven by the gears p and n through the
power shaft O, may be provided in addition
to the eross-head s with a series of paddles .
So also the {fube i may be provided with a
series of inwardly projecting radial baflles
ke, and, in some instances, it may be desirable
to ratate the tube. 7. For that purpose, it
may be provided with a gear I at its upper
end, resting upon ball-bearings m, as shown,
and driven from any suitable soumce of
power, as, for instance, from the gear =,
upon the power shaft e.

At the bottom of the shaft F is provided
a cross-head ¥ carrying a series of blades 4,
whose function i1s to gradually move out-
wardly those particles of the material which
tend to remain upon the top surface of the
tile 2 and to discharge the same off at the
edge of the tile and mto the body of waier
so that they will fall down into the hopper

_bottom, thas leaving the tile A constantly in

condition” for active service over its entire
upper surface. .

From the foregoing description, the mode
of operation of the invention will be ap-
pavent; the material to be treated is first
reduced to the appropriate degree of fine-
ness familiar to flotation processes and is
then mixed, as usual, with the customary
flotation emulsion of water, and sulfuric
acid and oil, or the like, It is then fed into
the tube ¢ and, in a disintegrated condition,
is discharged from the lower end of the
tube 7, its down-flow being assisted, when
the paddles » ave nsed, by the configuration
of said paddles which, as i a pug-mill, tend
to force the material downwardly.

Upon its discharge from the lower end
of the tube { it emerges into the main body
portion of the water and immediately meets
the uprising -air or gas bubbles from the
tile &, These air or gas bubbles attach them-
selves to the floatable pavticles and in-
crease their buoyaney, at the same time dis-
sentinating them ountwardly snd upwardly
in the body of water, and affording oppor-
tunity for the non-floatable particles to be-
come disseminated and to dvop through the
water into the hopper bottom below. ~Dur-
ing this operation, thesrevolving blades ¢
of the head s exercise their function of keep-
ing the upper surface of the tile clear and
uniforly active in the distvibution of the
air or gas bubbles.
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The inward inclination of the walls of
the conieal frustum « tends to vetard the up-
ward mevewent of the particles, and, to a
certain extent, opposes a barrier thereto, so
that full opportunity is afforded for the
particles constituting the tallings, to sink
sack through the body of water into the
hopper bottom 4. The floatable particles
rise over the upper edge of the frustum o,
and, as they proceed toward fhe overflow
afforded by the upper edge of the recepta-

‘cle A, the middlings drop to the bottom ot

the chamber . The heads, ax, for mstance,
the zine blende, or similur material to be
separated as heads are received in the cham-
ber B. The heads, and the middimgs, are
recovered separately, and the tailings may
be removed, from thne to thue or continu-
oisly, as desived, from the hopper bottom b,

It will, of course, be understood that the
supply of water to the receptacte A 15 con-
stantly maintained during the operation so
as to obtain the desived overflow. and that
the supply of air or gas to the chamber D
is likewise uppropriate to constantly renew
and maintain the discharge of air hubbles
from the tile.

What I claim is:

1. Flotation appuraius comprising a re-
ceptacle for water, a feed tube provided
with pressure mechanism for forcing below
the surface of the water and into the main
body thereof finely divided ore wixed with
flotation emulsion, a porous. member below
the discharge opening of the tube, means
for forcing a multitude of air or gas bubbles
through the porous member, and a barrier
consisting of a lollow frustmin of a cone
interposed in the upward rise of the parti-
cles raised by the bubbles; substantiaily as
deseribed.

2. Flotation apparatus comprising the
combination of a receptacle for water, a
feed tube for diseharging below the surface
of the water and into the main body thereot
finely divided ore mixed with flotation
emulsion, a pressure chamber having a po-
vous wall, said chamber being mounted
within the receptacle below the lower dis-
charge end of the tube and above the bot-
tom of the receptacle and having its upper
surface below and in the path of discharge
of the tube, and meius for forcing a multi-
tude of air or gas bubbles through the po-
rous tile; substantially as described.

3. Flotation apparatus comprising the
combination of a receptacle for water, a
feed tube for discharging below the surface
of the water and into the main body thereof
finely divided ore mixed with flotation emul-
ston, a porous member mounted within the
recepiacle below the lower discharge end of
the tube, a pressure chamber of which said
wmember forms the™ upper wall mounted
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within the receptacle, said chamber bein
spaeced from the walls thereof to permit
gangue to pass downwardly in the recepta-
cle around the chamber, and a discharge
gate at the lower end of the receptacle; sub-
stantially as described.

4. Flotation apparatus comprising the
combination of a receptacle for water, a feed

tube for discharging below the surface of

the water and into the main body thereof
finely divided ore mixed with flotation emul-
sion, a porous member mounted within the
receptacle below the lower discharge end of
the tube and with its upper suiface substan-
tially transverse to the ‘axis of the tube, a
shaft passing through the ‘tube, u scraper
for the surface of said member mounted on
the shaft, and means for rotating the shaft;
substantially us described.

5. Flotation apparatus comprising the
¢ombination of a receptacle for water, a
feed tube for discharging below the surface
of the water and into the main body thereof
finely divided ore ixed with flotation
emulsion, a porous member mounted within
the receptacle below the lower discharge
end of the tube with its upper surface sub-
stantially transverse to the axis of the tube,
a shaft extending within the tube, blades
on the shaft, and means for rotating the
shaft; substantially as described.

6. Tlotation apparatus comprising  the
combination of a receptacle for water, a
foed tube for discharging below the surface
of the water and into the main body
thercof finely dividad ore mixed with flota-
tion emulsion, a poreus ‘member mounted
within the réeeptacic helow the lower dis-
charge end of the tube with its upper sur-
face substantially transverse to the axis
of the tube, a shaft extending through the
tube. blades on fhie portion of the shaft
Iying wiihin the tube, a scruper for the
surface of said member mounted on the

shaft, and mcans for votating the shaft;

substantially as described.

7. Flotation appuaratus comprising  the
combination of a receptacle. for water, a
feed tube for discharging below the sur-
face of the water and. into the main body
thercof finely divided ore mixed with flota-
tion emulsion, a porous member mounted
within the receptacle below the lower dis-
charge end of the tube with its upper sur-
fuce substantially transverse to the axis of
the tube, and a plurality of baffles npon the
interior surface of the tube; substantially
as described. '

& Flotation apparatus. comprising the
ecombination of a receptacle for watef, &
feed tube. for discharging below the sur-
face of the water and into the main body
{hereof finely divided ore mixed with flota-
tion emulsion, a porous wenber mounted
within the veceptacle below the lower dis-

charge end of the tube with its upper sur-
face substantially transverse to the axis of
the tube, o shaft extending within the tube,
blades on the shaft, baffles on the interior of
the tube, and means for rotating the shaft;
substantinlly as desceribed.

9. Flotation apparatus comprising a re-
ceptacle for water, o« mixing and feeding
tube for discharging below the surface of
the water and into the main body thereof
finely divided ore mixed with flotation
cmulsion, a porous member below the dis-

charge opening of the tube, means for

forcing a multitude of air or gas bubbles
through the porous member, and a scraper
for keeping the outer surface of the porous
member in active condition; substantially
as described. '

10. Flotation apparatus comprising a re-
ceptacle for water, a feed tube for dis-
charging below the surface of the water and
into the main body thereof finely divided
ore mixed with flotation emulsion, a porous
meinber below the discharge opening of
the tube, means for forcing a multitude of
air or gas bubbles through the porous
member, and a scraper for keeping the outer
surface of the porous member in active
condition, said scriper consisting of a shaft
carrying a series of blades at its lower end
so arranged as to. force outwardly and oyer
the .edge of the porous member any mate-
rial finding lodgraent thereon; substantially
as described,

11. Flotation apparatus comprising a re-
ceptacle for water, a feed tube for discharg-
ing below the surface- of the water and

into the main body thereof finely divided-

ore mixed with flotation emulsion,.said tube
being provided on its inner wall with a
series of baffles, means for revolving the
tube, n porous member below the discharge
opening of the tube, and means for forcing
a multiticle of air or gas bubbles through
the porous member; substantially as fe
scribed.

12, Flotation apparatus comprising a re-
ceptacle for water, a feed tube for dis-
charging below the surface of the water and
into the main body thereof finely divided
ore mixed with flotation emulsion, said
tube being provided on'its inner wall with
a series of baffles, u rotary shaft having a
series of radial blades located within the
tube, means for rotating the tube and shaft
in opposite directions, a porous wmember
below the discharge opening of the tube,
and means for forcing a multitude of air
or gas bubbles through the porous member ;
substantially ‘as described.

13. Flotation apparatus comprising a re-
ceptacle for containing a body of water, a
feed tube for discharging below the sur-
face of the water and into the main body
thereof finely divided ore mixed with flota-
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tion emulsion, meuns for supplying a multi- In testimony whereof T affix my signa-
tude of disseminated air or gas bubbles to ture, in presence of two witnesses,
the water as it issues from the tube, an out-

lying frastam encompussing the tube, a LEWIS G. ROWAND.
5 middlings compartment outside of the frus- :

tum, ahd a heads compartment outside of Witnesses:

the middlings- compartiment; substantially C. B. Scurokoer,

as described. M. A. Brny



Correctigns in Letters Patent No. 1,312,754,

Iis hereby certified that in Letters Patent No. 1,312,754, granted August 12,
1919, upon the application of Lewis G. Rowand, of Brooklyn, New York, for an
improvement in “Apparatus for Separating Ore by Flotation,” errors appear in
the printed specification requiring correction as follows: Page 2, line 108, claim 2,
for the word ‘feed’’ read mizing end feeding; same page and claim, line 119, for
the word “tile’’ read wall; and that the said Letters Patent should be read with
thess correct;iom thegpin that the same may conform to the record of the case in
the Patent Office.
Signed end sealed this 30th day of September, A. D., 1919.
M. H. COULSTON,

Acting Commissioner of Palents.
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