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To al aphom ? may Congern, - 
Be it known that I,JosEPH T. THo_As, 

residing at Garfeld,in the county of Salt 
Lake,State of Utah,have invented.certain new and useful Lmprovements in Flotation 
Apparatus;and Ldohereby declare the fol 
1oWingto beaful.elear,andexaet descrip 
tion öf the invention,such as will enable 
others skilled in the art to which it apper 
tainsto make and use the Same iseonreiestofoationappara tus,andhasforitsobjecttheprovision9fan improved apparatus for carrying9utflota 
tion operations and more partioularlythe 
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thesurface bythe buoyant_action Qf the gas 
bubbles and are floated of,usually in the 
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its fünction of distributing gaseous fuid° 
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concentration ofmineral ores byflotation. 
In the comcentration of ores byflotation, 

the mineral.orepulpis subjeeted to theac-? tion ofgas bubbles.whereby thgseparticles 
of the mineral which have an afinity or_at 
traction forthe bubbles ofgas are carried to 

form of an overfow froth, Thegas bubbles 
should be dissemihatedina finestate ofsub divisionthroughout the massofthe_ore pulp 
andvarious means have heretoforebeen em ployed and Suggested forintroducinga gas 
eops?otaion mediunint9the ore pulpina suitablyfine state of subdivision. 

The?present_invention contemplates the 
provision of a flotation apparatus having,in 
combination with a suitable container,an 
improvedgaseousfuid distributer forintro 
ducing into the ore pulp gaseous fuid_in a 
finely?disseminated state, In accordance 
with the invention,the container and dis 
tributer are arranged for relativerotation 
withrespectto eachother,andthedistributer 
is mounted withinthe container,and prefer 
ably nearthe bottom_thereof,and comprises 
a holow body provided with means permit 
ting the eseape from the interior thereof of 
gaseous fuidin a finely disseminated state: 
Tnits preferred form,the holow bodyis of 
blade-like configuration and has one wall 
thereofformed of a-porous medium_so dis 
posed that the escape ofgaseous fuid there 
?hrough exerts an impeling action tending 
to efect the desired relative rotation of the 
container and distributer. In view ofits 
ability to thus perform the function of ex 
erting an impelling action,in addition to 
withinthe orepulp,the holowbody maybe 
aptly described as animpeller. Where this 
impelingactionis suficient to efect the de 

siredrelativerotationbetweenthesetwoele ?*Qadditional*eansneedbeprovided fo.th's p'pose,andinother case?ie? Pe!ing action may be supplementedin any suit*blem?nner.as,fore?ample,byposi?? 
*ec*lrotation ofeitherfheeo?t?ineror *edist*b?ter Gaseogsfuidgnderpressure 
*.suppled to the hollow body_of the dis *ibuterin any$uitäblew?y,aidin thepre *ed form.oftheinventión,a_pluralit?of hplow ojes are.symnetricaly dispösed 
about a holow shaft and are secüred o the 
shaf with their holow interiors in com 
munication with the holow interior ofthe *haft,wherebythegaseous fuid may bein trodupedhroughthéholowshaft. .Aflot?tionapparatusembodyingtheprin cples oftheimVentionisillustratà,byway 9fe*ple,in the accompanying drawing, 
inwhich; , ? - 
Figure 1 is a sectional elevation of the 

app?ratus; ??, … 
Fig.2is anelevation,partlyinsection,of 

the lower portion of the container and the 
distributer;and, -, - Fig.3isa detailexplanatoryview,partly 
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insection,ofthelowerend ofthe distributer. 
,The f9tation apparatus orcellillustrated in he drawings comprises a container 5, preferably circülarin shape,which may be 
of concrete or other suit@ble material. Tn… practige,a plurality of these cels are ar ?a?gedinserigsor Cascade,theorepulpbeing 
fed into the first or headcell and progres, 
sively subjected to a flotation treatment in 
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each cell.of the series, and thetailings dis chargedfromtheendorlast cel. Thefloated 
Values.or goncentrates are_carried.over the 
edge ofeach cellas an overflow frothandare 95 colectedin?nyconvenientmanner,asiswell 
understoodinthe art. - ? .Aholowshaft6isverticalyandgentraly 
Gisposed within thecontainer 5. This shaft 
is preferably madein two sections whichare 100 - 
bo?ed,,or otherwise suitably secured,to gether bya coupling 7,80 * to.permit the 
Converient removal of the distributer from 
thecontainer. Theshaft 6.extends through,… a rigid stationarysleeve9r bearing8 mount-?105 
ed in a beam 9,or the like. 

-10secured to the shaft rests on thesleeve 8 
Athrust ring 

andservesto supportthe shaft._Apin11is preferablysetinthe bgttomofthecontainer 
5.*d*eryesas a ?de pin*the bottom 110 oftheshaft 6,aswillbe morefullyexplained 
hereinafter Itwil,of couse beunderstood 
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that any othersuitable construction may be 
employedforrotatablymountingthe shaft 6, 
or forotherwisesecuringthe desired relative 
rotation between the container and the gas 
eous fuid distributer. 
The upper end of the_holow shaft 6_is 

connected?in any suitable manner to the 
source of compressed gaseous fuid,?n the 
apparatus shownin the @ccompanying draw 
ings,the upper end of the shaft extends 
through a süfing box12into_a chamber13. 
A Pelton wheel I4is mounted on the upper 
end of the shaft inthe path of the discharge ofthecompresedgaseousfuidfromthe?up? 
plypipe15.Theaction of thegaseousfuid 
current on the wheel14 operates to rotate 
the shaft,andis of advantagein gasetheim 
pelling action of thegaseous fuid as_it.es 
óapesirom the distribüter_is not of sufelent 
force to efect the desired rotation. Other 
mechanical means may,of course,be_em 
ployed to efect the_desired rotation.of the 
áistributer. From the chamber13,the gas… eousfuidescapesinto the upper openendof 
the shaft 6 and thence into the holow in 
teriors of the blade-like bodies or impellers 
16of the distributer, , 
The distributerillustrated in the aCCOm 

panyingdrawings has four holow bodies1g 
symmetricaly positioned about the shaft 6 
andsecuredthereto,in proximityto the bot 
tom of the container 5 Each body.16 Con 
sistsof a main body portion resemblinggen 
erally a shallow tray,and having more.or 
less the general confguration_of a_propeler 
blade To this end, the hollow bodies 16 may beslightly twisted orspiraled,in.order 
to conform more negrly,to the tisual con 
fguration of ? propeler blade. - 
The open side of the main 

of each impeller16is covered by 8 porous 
medium, süch,for example,as a piece of 
canvas17. The canvas can be heldin place 
by means of a rope18_driven into a.groove 
19 around the outer edge of the main body 
portion,The main ? portion may_be a 
easting ofiron,of_fromone-fourth tothree eighthsinchesin thickness.althoughit wil, 
ofcourse,be understood that I do not in 
tend to fimit myself to these dimensions 
Theimpellers16 may besecured to theshaft 
6 by means of a square plug Coupling20 
which is screwed to the lower end of the 
shaft and is provided with four openings 
21,one on eaóh side thereof?for afording 
communication with theinteriors of the hol 
1ow impellers 16 Each impeller is pro 
vided atits inner end with a base-plate 22 
whichis secured to the coupling 20 by bolts 
23,so that the opening^21 registers with an 
opening24,in the base ofthe impeller,com 
municating with the hollow interiorthereof. 
The closed bottom of the holow plug cou 
pling 20is proyided with an indentation or 
cup 25into which the guide pin 11 projects 

bodyportion, 

forthepurposeofsteadyingor guiding the 
1ower end of the shaft 6. - 
Theimpelers are secured in position with 

the porous medium 17,which forms a sub 
stantially plane or fat wall thereof,dis 
posed at süch an angular inclination that 
the_escape of gaseoüs fluid through this 
medium exerts an impelling action on the 
distributer tendingto efectits rotation,.In 
the apparatus shown in the accompanying 
drawings,this impelling agtion operates to 
efect rotation of the distributer in a_clock 
wisedirection,asviewedfromabove. While, in the accompanying drawings,_the.impel 
lers are illustrated as arranged.with the 
porous wall thereof lowermost,it will of 
course be understood that this arrangement 
may be reversed and the porous wall may 
accordingly be uppermost,if desired. 
The operation of the apparatus wil be 

understood by thoseskiled in the art from 
the foregoing description. The ore pulp is 
supplied to the container 5 in any suitable 
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manner, In the cell shown in the accom-, 
panying drawings,two openings 26 and 27 
are provided near the bottom,through one 
of which the ore pulp issupplied to thecel 
and through the 6ther of_whigh the pulp is 
withdrawn During the flotation treatment, thegaseousfuid distributerisslowlyrotated 
and?gaseous fuid,for example compressed 
air,ünder a pressure of say five to eight 
pounds per square_inch,is admitted to the 
supply pipe 15. The gaseous fuid escapes 
through the porous wall of each of the im 
pellers in a finely disseminated.state,and 
rising throughthe orepulp in this fine state 
ofsubdivisionefectsthefotation ofthe par 
ticles offoatable mineralin the pulp. 
The rotation of thegaseous fuid distribu 

ter in conjunction with the improved con 
struction thereof,as eontemplated by the 
presentinvention,resultsin theintroduction 
of a yery even and uniform supply.of?as 
eous fuidintothe ore pulp. The distribu 
tion ofgaseousfuidthroughoutthe orepulp 
* accordingly rem?rkably even,ang uni 
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form,and,asis well recognized in the art,? 
thisis of particular advantage in the fota 
tion operation.,The amount of canvas,or 
other Suitable porous medium,is materially 
1essin myimprovedgaseous distributerthan 
in present ypes of fotatiqn.eels in which 
porous mediums are provided forthe intro 
duction of a_gaseous fuid. As a result of 
my improved construction,the impeller is 
very easily removed from the container and 
the ganvas,or other porous medium,can 
be thus gonvenienlty renewed. Since the 
amount ofcanvasprovided foreach impeller 
is of?elatiyey smalarea,little difemty is 
experienced from.the stretching or bulging, 
ofthe c?nvas.asis the case in?9tation ap paratusin which the porous medium covers 
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the entire bottom of the cell or container.130 
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Furthermore my improved constructionis 
simple and inexpensive,and the various 
parts thereof_are subjected to very little 
Wear during the normal_use of the appara 
tus,Inthis connegtion I wish_to p 
that the escape_of the gaseous fuid through 
the porous wall of the impellers operates in 
efect to slightly raise the distributer and, 
thus relieves the bearing thrust between the 
sleeve8and the ring10,so thatthe distribu 
ternaybesaidto*vesomewhat of8 float ing bearing bywhich.theyearand frigtion 
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are materialy reduced. The circular shape, 
ofthe container 5 enables the froth overfow 
to take place around the entire periphery of 
.the cell wherebythefrothoverfow may be 
removed from the cellin the most efective 
manner. - " ? 

The porous walls of the hollow bodies of 
the distributer are of suficient total area to 
provide the introduction into the ore pulp 
of the necessary quantity_of gaseous fuid, 
and,in combinationwith the rotation of the 
distributer,insures an even and uniform 
distribution of gaseous fuid,At the same 
time the fotal quantity of porous medium, 
such as canvas,required for the holow 
bodies is relatively small,and,when worn 
out orimpairedin eficiency,gan be renewed 
at very slight.expense and with little prac 
ticalinconvenience. - 
What I claim is:? 
1. A flotation apparatus comprising in 

combination a Container and a gaseous fuid 
,35 
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distributer relatively rotatable with respect toeaghother,saiddistributerbeingarranged 
withinsaid.container and comprising a_hol 
low blade-likebody hayinga porous medium 
forming 8 substantialy plane wal thereof 
for permitting the escapetherefrom ofgas 
eousfuidin afinely disseminated state,Said holow blade-like body being so disposed 
that the escape ofgaseous fuid from thein 
terior thereof through said porous medium 
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exerts an impelling action tending to efect 
relative rotation betweensaidgontainer and 
said distributer,and means_for_supplying 
gaseous fuidtotheinterior ofsaid body,,, 

2. Aflotation apparatus havingin combi 
nation with a container,a gaseous fuid dis tributer.comprisingaho!9y blade-likebody 
mounted for rotation within said container 
and near the bottom thereof and having a 
substantialy planewalformedof a porqus 
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medium permitting the escape from the in 
teriorofthe body ofgaseousfuidin a finely 
disseminated state,said porous wall being 
disposed at aninclinationsuch that the es 
cape ofgaseous fuid therethrough exerts an 

int out, 

9mbnation a Containerandagaseousfuid 
distributer relatively rotatable with respeet 
toeaghother,Saiddistributer beingarranged 
within Said container and nearthe bottom 
thereof and comprising_a plurality of im 
pellers each of which has a substantially 
plane porous walforpermiting the esgape 
from the.interior thereof of gaseous fuid 
in_a finely disseminated state,the porous 
Wa!s of Said impelers_being disposed at an 
indingtion_such that the esgape of gaseous 
fuidtherethrgughexerts animpellingaction 
tending to efect relative rotation between 
Said.container and said,distributer, and 
auxiliary means.or efeeting relativerota 
tion between said container and said dis 
tributer. - - 

4 A flotation apparatus havingin combi 
nation with a Container,a gaseous fuid 
distributer comprising a holow impeller 
mounted for rotation within said Container 
and near the bottom thereof and havingone 
wall thereof provided with a porous medium 
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permitting the escape from the interior of 
the body ofgaseousfuidina finely dissemi 
nated state,said porous Wal being disposed 
at an ingin?tiqá seh that theescape.of gaseous fuid therethrough.exerts an im 
pelling action on Said impeller,means for, 
supplying gaseous fuid under pressure to 
the interior of_said impeller,and auxiliary 
means actuated by the gaseous fuid sup 
pled to saidimpelerforrotating the pró 
peller, - - 

5._A flotation apparatus comprising in 
combination a container and a gaseous fuid 
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distributer relatively rotatablewith respect 100 
toeaghother,saiddistributer being mounted ? 
within.said container,and near the botton thereof,and comprisinganimpervious hol 
1ow,blade-like body.having a substantially 
plane porous wall disposed at an inclina 
tion süch that the escape of gaseous fuid 
therethrough exerts animpelling action on 
Said distributer,and means for Supplying a 
?" fuid to the interior of said hollow 
bo y:,, ° ? - - 

6.A fotation apparatus comprising in 
combination a container and a gaseous fuid 
distributer relatiyeyrotatable with respect 
to eachother,saiddistributerbeing mounted 
within said container,and near the bottom 
thereof.and comprising.aplurality of sym metrically,positioned,imperyious,hollow, 
blade-like bodies,each ofwhich has a Sub 
stantialy plane porous wall disposed at an 
inclination such that the escape of gaseous fuidtherethroughexertsanimpelingaction 
on saiddistributer,and means forsupplying 

impelingactiononsajdbody,?ndmeansfor?* gseous fuidtotheinteriorofsaidholow 
supplying &gaseous fl uid to the interior of 
said hollow body. \ ,… 

3. A"fotation apparatus comprising in 
bodies, - 
Intestimonywhereof I afix mysignature. 

JOSEPH INGRAM THO AS 
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