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6 Claims. (C 261-93) 
This invention relates to an aerating machine, 

and the principal object of the invention is to 
provide an apparatus which shall be simple, efa 
fficient, and economical in construction and op 
eration. 

Since this invention finds extensive applica 
tion in connection with the concentration of 
metalliferous ores by means of the flotation 
process, it becomes convenient to hereinafter 
describe the invention as specifically employed 
in the flotation of Ores. .. 
In aerating a liquid or semi-liquid, it is highly 

desirable that the liquid shall be impregnated 
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with very finely divided particles of the gas, and 
that these particles shall be diffused throughout 
the liquid as uniformly as possible. 

Since flotation pulp is a good example of a liq 
uid Or semi-liquid, and air is a good example of 
a gas, the use of this invention in flotation, may 
be taken as representative. 

In the flotation process which employs certain 
frothing and conditioning agents, the diffusion 
of the gas particles uniformly through the liquid, 
is especially desirable. For high efficiency it is 
necessary that the froth shall consist of very 
fine bubbles. 

In the present invention, this is accomplished 
by a hollow, tight-walled impeller having a sub 
stantially vertical axis around which the im 
peller is rotated at a proper speed. The im 
peller is preferably in the shape of a tight-Walled 
cone having an open base, or it may be in the 
shape of an inverted bowl Submerged in the liq 
uid or pulp so as to Sustain an appropriate air 
pressure within the impeller. In any event, 
the interior of the impeller is in free communi 
cation with the Submerging... liquid or pulp 
through the open basal plane of the impeller, 
thereby exposing a large area of liquid to the 
pressure-air. The impeller, further, is provided 
with agitating means along its basal wall portion 
so that the liquid around the impeller is thrown 
into suitable agitation when the impeller is run 
ning. Simultaneously, compressed air is ad 
mitted to the interior of the impeller and this 
causes an expulsion of pressure-air out from the 
impeller through the agitating means, and an 
immediate forcible entry of this air into the sur 
rounding liquid, or pulp at a point where the 
hydrostatic head is considerably in evidence. 
From extensive observations of experimental 
apparatus in glass housings constructed in ac 
cordance with what is set forth hereinafter, it 
appears that the aeration is caused by the com 
pressed air which is divided by the agitating 
means and shot across what I choose to call the 
"discharge lip' of the impeller, the discharge lip 
being in close proximity to the agitating means. 
It further appears that the highly efficient aera 
tion obtained, by means of this invention, is due 

largely to the cutting or clipping action of the 
agitating means operative to separate the air 
streams, in transit, into a great multitude of 
minute sections or particles, which produce the 
aforementioned fine bubbles for flotation. Al 
though depending lugs, outstanding from the 
impeller rim or discharge lip, are hereinafter 
shown and described as the preferred form of 
the agitating means, yet it is obvious that such 
means might be varied almost indefinitely. 
Since the flotation process is well known, the 

details of its various practices need not be here 
recounted. 
The features of this invention, for which the 

protection of Letters Patent is desired, are col 
lectively grouped in the claims concluding this 
specification. in the drawing, 

Fig. 1 represents a cross section taken through 
a machine forming the apparatus of this in 
Vention; 

Fig. 2, a fragmentary bottom plan of the im 
peller; 

Fig. 3, a fragmentary axial section showing 
an impeller of another design; and 

Fig. 4, a fragmentary axial section indicating 
another construction showing of the impeller 
and air inlet. 

Referring to the drawing, the numeral O in 
dicates a framework within which is disposed a 
housing 2 defining an aerating and/or agi 
tating chamber 4 adapted to contain a body of 
pulp having for instance, the level 5. A verti 
cally disposed shaft f6 driven by a grooved pulley 
26 and a belt 2 or other suitable means, may be 
rotatably carried in bearings í T, which are sup 
ported by the framework O. 

Fixed on the lower portion of shaft 6 is an im 
peller which is preferably in the form of a conical 
bell 8. If desired, however, the bell, instead of 
being conical, may have other suitable forms, an 
instance being indicated at 9, Fig. 3. Bell fe 
may have a rim 8- from which project down 
wardly a plurality of lugs or clipping element 20 
which are spaced apart from one another cir 
cumferentially. Passing through the bottom of 
the housing and extending upwardly to a suit 
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able point, preferably near the top of chamber 
24, is a pipe 2 through which air under pressure 
is conducted into the chamber 24 defined with 
in the cone. Thus the pipe 2 forms a nozzle hav 
ing a discharge orifice 2-1. A pipe 25 is con 
nected to the pipe 2 and extends to any suitable 
supply of air unider pressure, such as a blower 
(not shown). 
In operation, shaft 6 is rotated at the proper 

Speed, and air under a suitable pressure is ad 
mitted to chamber 24. Due to the pressure in 
chamber 24, and to a certain degree to the influ 
ence of centrifugal force, air from chamber 24 
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