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7 fill if h (, , it n. 4, (, 'i' 
Be it know that . Ewis (r. Row AN1), a 

citizen the infect States, '('sitting iii the 
for ugly if 3rooklyn, county of Rings. State 
of New York, lay in eitei s'ertain few lili 
useful II vects in \rt is fir Sel) 
a rating ( )re by Flitat it in ; all to tierely 
declare the following to be a fill, clear, and 
exact is sition of the invention, slit is 
will eull other's skillet in the lit to whi'l 
it eita is ti lake 3. It list he sail it. 
My is ention relates to certain new atti 

useful it prove tents in separating by flo 
tat it ('etail arties from a mixture c in 
taining the ill. as, instit '', the sei): "ation 
of artities it siliids from illi' galgue with 
which they are assi xiatel. 
The invention presents the characteristic 

feat lie of feeling the laterial to be set 
arrate into a hotly of water and into co 
tact with a rising it is if air ()' like : i: - 
frna ilii releasei below the surface (; line 
water ; ; } which, in rising, coines in ine 
(liate ('ot: ct with this particles of the lix 
tire, wheret on the i, ticles are tisselli 
late and those whiti are subject to fit: 
tion are is eitaged for the 'est all 
i; its re: 'h the surface of the w:iter, where 
they are it a ted if t is a suitable ('flecting 
let if i li f iting : }; it i? tie : it "it is. 

I in a 't' it i: sing ii'awing. -- 
Firi', 1 reires its a verti' setitial 

view if inc form of apa'at-lis a tilted fir 
the ractice of the i v (inition: 

Fig. 2 reresents a section there of taken 
on the lane indicate y the line 2-2 of Fig. 1: 
Similar letters of reference indicate sini 

lar parts throught it the several views. 
Referring to the drawings.--A initiatt's 

a recetacle ::ite to be sit lie with it 
contini is sixty of water, so as to estallish 
: constant yet flew \'er the pit 'tiitii) if, 
which is inwarily it: 'lined wils - it's 
resent the general tippearan's' of ill frus 

tat if a 'ne. "Ehe "it'elia 'le A is finitier 
rivile with a jail it it tertilitat 

ingr in is: Ige illiig with is “(i. 

vided with a cut-off gated. Exterior to the 
frilstum or inclined partition a is a chamber 
e which is rovided at its bottom with a 
Illinier of is large (penings for the dis 
charge of "tiitlings which, passing over 
the tipper rii of the frustim a sink to the 
bottom of the ch: tuber e before reaching the 
Second overflow established by the edge f of 
tilt" receptacle A, this second overflyw serv 
ing for the sei: ration of the “leads of the 
flotiation elition. The heads are received 
in the liter claimier 3 encircling the upper 
elge of the receptacle A anal lay be re 
novel the refront in any suitabie way. So 
als), the 'in it its fron the chamber e 
are 1'('featly discharged into the annular 
challer ( ' ' ' in which they may be removed 
from time () title or continously as de 
sire (i. 
Within the res' tacle A and in the body 

of the water coin failed the rein is it cate a 
chairier I), at latt's to receive a body of 
aii', gas, r tie gaseo is or aeri for in fluid 
stilit init' i' i'essure through the 'on it, 
ti. iiie wait '' is is tally kept at a trie':- 
tire of al-oi it tit} ., a love the temperature 
of the exterial tir, and this may be effected 
in any stait alie inner ant lay be la rought 
ah) it r assist ('i is 'ei eating the air (' 
f:as i v in 11 it is stea in there will. The 

if the ri; lie is constitutes a distril 
it i for the sit", gas, gase is ae; if in 
ilitici, which, assing there through enters 
tle, holy of water in a finely livide 'onti. 
tion, over the etire liter si' face of the ty. 
The in: y ('in v i yiently consist of a pris 
lite has it g in '-' in it ificating sacres, so 
that the ilir, gas. gaseous or aeriforn fail 
lay readily find its wily ill's gh these sa '.'s 
all he discharget into the wat' above, inct 
yet the spaces (; litres if the tile wilt it 
-n: t ( rein it the infiltration f w; if I' 
i is ; the receptacle A in any clist rising 
; ; ; ; ; ; it. It is air . 

It is lit racteristic of my invention that 
flies its i; } to be se: rated or concentrated 
shall lie - lie?' fed to the intimate action of 
the risii; ; ii' i' gas publies as they are 
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given off from the top surface of the plate 
or tile h. This may conveniently be effected 
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by supplying the material by means of any 
suitable conveyer, as, for instance, the feed 
chute E to a tube i extending downwardly 
into the body of the water and terminating 
in close proximity to the tile h. 
To insure the breaking up or thorough 

mixing of the material during its descent 
through the tube i the central shaft F which 
is driven by the gears p and in through the 
power shaft (), may be provided in addition 
to the cross-heads with a series of paddles '. 
So also the tube i may be provided with a 
series of inwardly projecting radial baffles 
l, and, in some instances, it may be desirable 
to rotate the tube. . IFor that purpose, it 
may be proviled with a gear at its upper 
end, resting upon ball-bearings, m, as shown, 
and driven from any suitable source of 
power, as, for instance, from the gear n, 
upon the power shaft o. 
At the bottom of the shaft F is provided 

a cross-head & carrying a series of blades t, 
whose function is to gradually move out 
wardly those particles of the material which 
tend to remain upon the top surface of the 
tile J and to discharge the same off at the 
edge of the tile and into the body of water 
so that they will fall down into the hopper 
botton, thus leaving the tile h 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 
parent; the naterial 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 i, its down-flow being assisted, when 
the paddles are used, by the configuration 
of said pattelles which, as in a pug-naill, tend 
to force the material downwardly. 

Tpon its discharge from the lower end 
of the tube it emerges into the main body 
portion of the water and immediately meets 
the prising air or gas bubbles from the 
tile h. These air or gas bubbles attach them 
selves to the floatable particles and in 
crease their buoyancy, at the same time dis 
sellinating them outwardly and upwardly 
in the body of water, and affording oppor 
tunity for the non-floatable palticles to be 
come dissentinated and to drop through the 
water into the hopper bottom below. Dur 
ing this operation, the revolving blades it 
of the head x exercise their function of keep 
ing the upper surface of the tile clear and 
uniforily active in the cistribution of the 
air or gas bubbles. 

i312,754 

The inward inclination of the walls of 65 
the conical frust an it tends to retard the up 
ward novellent of the particles, and, to a 
certain extent, opposes a barrier thereto, so 
that full opportunity is afforded for the 
particles constituting the tailings, to sink 
pack through the body of water into the 
lhopper bottom l. The floatable particles 
rise over the upper edge of the frustun it, 
and, as they proceed toward the overflow 
afforded by the upper edge of the recepta 
cle A, the middlings drop to the botton of 
the chamber . The heads, as, for instance, 
the Zille lentle, or similar laterial to be 
separated as heals are received in the chain 
ber B. The heads, and the middlings, are 
'ecovered separately, and the tailings may 
loc' 'el loved, froll time to time or continu 
oilsly, as desired, from the hopper bottom l. 

It will, of course, be understood that the 
supply of water to the receptacle A is con 
stantly maintained during the operation so 
as to obtain the desired overflow, and that 
the supply of air or gas to the chamber D is likewise appropriate to constantly renew 
and maintain the discharge of air bubbles 
froin the tile. 
What I claim is: 
1. Flotation apparatus conprising a re 

ceptacle for water, a feed tilbe provided 
with pressure mechanism for forcing below 
the surface of the Water and into the main 
body thereof finely divided ore mixed with 
flotation emulsion, a porous nuember below 
the discharge opening of the tube, means 
for forcing a multitude of air or gas bubbies 
through the porous member, and a barrier 
consisting of a hollow frustum of a cone 
interposed in the upward rise of the parti 
cles raised by the bubbles; substantially as 
described. 

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 lalain botly thereof 
finely divided ore mixed with flotation 
emulsion, a pressure chamber having a po 
rous wall, said chamber being mounted 
within the receptacle below the lower dis 
charge end of the tube and above the bot 
ton of the receptacle and having its upper 
surface below and in the path of discharge 
of the tube, and means 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 ennul 
sion, a porous member mounted within the 
receptacle below the lower discharge end of 
the tube, a pressure chaliber of which said 
netlabel' forms the upper wall mounted 
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within the receptacle, said chamber being 
spaced 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 Inixed with flotation emul 
sion, a porous member lounted within the 
receptacle below the lower disclarge end of 
the tube and with its upper surface substan 
tially transverse to the axis of the tube, a 
shaft passing through the tube, a scraper 
for the surface of said member mounted on 
the shaft, and means for rotating the shaft; 
substantially as described. 

5. 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 nixed with flotation 
enlision, a porous meliller mounted withik 
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, 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 flota 
tion crulsion, a poroi is member mounted 
within the receptacle below the lower dis 
charge end of the tube with its upper Sur 
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face substantially transverse to the axis 
of the tube, a shaft extending througli the 
tube, blades on the portion of the shaft 
lying wiili the tale, a scraper for the 
surface of said anemier mounted on the 
shaft, and means for rotating the shaft; 
substantially as described. 

7. Flotation apparatus 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 
thereof finely divided ore mixed with flota 
tion emulsion, a porous member mounted 
within the receptacle below the lower dis 
charge end of the title with its upper sur 
facesulstantially transverse to the axis of 
the tube, and a plurality of baffles upon the 
interior surface of the tube; substantially 
as described. 8. Flotation apparatus comprising the 
combination of a receptacle for watef, a 
feed tube for discharging below the Sur 
face of the water and into the main body 
thereof 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 
face substantially transverse to the axis of 
the tube, a shaft extending within the tube, 
blades on the shaft, baffles on the interior of 
the tube, and means for rotating the shaft; 
substantially as described. 

9. Flotation apparatus comprising a re 
Ets for water, a mixing and feeding 

tube for discharging below the surface of 
the water and into the main body thereof 
finely divided ore mixed with flotation 
emulsion, a porous member below the dis 
charge opening of the tube, means for 
forcing a multitude of air or gas bubbles 
through the R. 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 
member 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 scraper consisting of a shaft 
carrying a series of blades at its lower end 
so arranged as to force outwardly and over 
tlae, edge of the porous member any mate 
rial finding lodgrent thereon; substantially 
as described, 

11. Flotation apparatus coluprising a re 
ceptacle for water, a feed tube for discharg 
ing below the stirface 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, a porous member below the discharge 
opening of the tube, and ineans for forcing 
a multitude of air or gas bubbles through 
the porous member; substantially as de 
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, a rotary shaft having a 
series of radial blades located within the 
tle, inigans for rotating the tube and shaft 
in opposite directions, a porous member 
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 nain body 
thereof finely divided ore mixed with flota 
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tion emulsion, means for supplying a multi 
tude of disseminated air orgas bubbles to 
the water as it issues from the tube, an out 
lying frusthm encompassing the tube, a 

s Rii compartment outside of the frust 
tum, and a heads compartment outside of the middlings compartment; substantially 
as described. 

In testimony whereof I affix my signa 
ture, in presence of two witnesses. 

IEWIS G. ROWANI). 
Witnesses: 

C. B. SCI Roebier, 
M. A. IBELL. 



It is hereby certified that in Letters Patent No. 1,312,754, granted August 12, 

s 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 miting and feeding, same page and claim, line 119, for 
the word 'tile' read toall, and that the said Letters Patent should be read with 
theses corrections therein that the same may conform to the record of the case in 

the Patant Office. 

Signed and aealed this 30th day of September, A. D., 1919. 

sEAL.) M. H. COULSTON, 
Acting Commissioner of Patents. 
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