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This invention relates to an aerating machine,
and the principal object of the invention is to
provide an apparatus which shall be simple, ef-
ficient, and economical in construction and op-
eration

Since this invention finds- extensive apphca-
“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
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 lig-
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 fiotation process whiich 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 inventmn this is accomplished

. by a hollow, tight-walled impeller having a sub-
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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 lig-
uid or pulp so as to sustain an appropriate air
pressure within -the -impeller,
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

In any. event,

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 hereinatter

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;
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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 10 in-
dicates a framework within which is disposed a
housing' 12 defining an aerating and/or agi-
tating chamber I4"adapted to contain a body of
pulp having for instance, the level 15. A verti-
cally disposed shaft {6 driven by a grooved pulley
26 and a belt 27 or other suitable means, may be
rotatably carried in bearings 171, which are sup-
ported by the framework (0.

Fixed on the lower portion of shaft 16 is an im-
peller which is preferably in the form of a conical
bell 18. If desired, however, the bell, instead of
being conical, may have other suitable forms, an
instance being indicated at (8, Fig. 3. Bell I8

.may have a rim 18—I 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 21 through which air under pressure
is conducted into the chamber 24 defined with-
in the cone. Thus the pipe 21 forms a nozzle hav-
ing a discharge orifice 2{—I1. A pipe 25 is con-
nected to the pipe 21 and extends to any suitable
supply of air under pressure, such as a blower

_(not shown).

In operation, shaft 16 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~
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ence of centrifugal force, air from chamber 24 60
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~ina “sta.ndard agitation” machine, gave:
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=
is propelled outward through the spaces 28 be-
tween lugs or clipping elements 20, and this air
issues from the impeller in substantially radial
streams, Due to the rotation of the impeller,
the circumferential travel of the impeller rim
causes the lugs or clippers 20 to cut through the
streams of air as they issue from the impeller,
and to divide these streams into minute particles
which are forcibly injected into the surround-
ing pulp or liquid. These finely 'divided par-
ticles rise vigorously through the pulp or liquid
finally emerging at the level 15 in the form of
very small bubbles, which combine with one an-
other to product a froth 28’. This froth rises
above overflow lips 29, and Is conducted away
through launders 30 in the usual manner. Char-
acteristics of the impeller are, that it has air-
tight walls with an open mouth, submerged mouth
down in a liquid, to form an enclosed chamber
which receives air under pressure. .

Instead of bringing air under pressure, through
& separate pipe, it may enter the impeller cham-
ber through a hollow shaft 31, Fig. 4, upon which
the impeller is fast, and which of course is ro-
tatably disposed in suitable bearings, (not
shown). The manner of-conducting a gas into
& hollow rotatable shaft is well known, so .need
not be here described. . :

It will be noted that in all cases, the air pres-
sure under which the machine operates, depends
upon the hydrostatic head above the highest
point at which the impeller discharges air. The
pressure at which air is supplied, may vary from
one-half to three and one-half pounds per square
inch, but excellent results have been obtained
with pressure from three-fourths to one and one-
half pounds per square inch. .

Using the present invention in an actual test in
free gold ore flotation, results were obtained as
follows:

" Per- | per. |Percentof total
cent cent
Au loAg | an | ag
Flotation concentrates. .......__. 4.23 |- 69.40 | 91.32 91.40
Flotation tailings. ..o - ____. .04 .65 8.68 8.60
Heads. . .419 6.87 | 100.00 | 100.00

The same ore with same reagent conditions but
in a.standard “pneumatic cell”, gave:

Flotation concentrates...__.._... 72421 89.73

7.03 | 136.50
Flotation tailings_._..__.._._____ .12 W70 | 27.58 10,27
Heads. . -416 6.53 | 100.00 | 100.00

Again, the same ore and reagent conditions, but

Flotation concentrates...._.  ——-

4,39 76.60 | 61.90 83.04
Flotation tailings__________._..__ .19 110 3810 16, 96
Heads. <466 6.06 | 100.00 |- 100,00

While a specific embodiment of my invention
is herein shown and described, it is to be under-
stood that various changes could be made there-
in without departing from the spirit and scope of
the invention as defined in the claims.

- 2,055,085

Having fully described my Invention, what I
claim is:

1. An aerating machine, Including in combina-
tion, a submerged bell rotatably disposed, said
bell having an airtight wall structure with a dis-
charge lip extending circumferentially of, and: di-
rectly below the wall structure, agitating means
on said bell in operative proximity to the dis-

“charge lip, and a pipe for the introduction of air

leading into the chamber defined by said wall
struecture,

. 2. An aerating machine, including in combina-
tion, a rotatable bell disposed to discharge gas
wholly along its basal circumference, a plural-
ity of outstanding lugs spaced apart from one
another around the basal circumference, a struc-
ture adapted to contain liquid in which said bell
is submerged, means for rotating the submerged
bell, and a conductor for gas under pressure lead-
Ing into said bell. .

3. An aerating machine, including in combi-
nation, a rotatable bell comprising a substan-
tially airtight superstructure open circumfer-
entially at the base thereof, a structure for con-
taining liquid in which said bell is submerged,
means for rotating the submerged bell, and a, pipe
disposed to conduct air under pressure into said
bell, said bell having clipping means along its
base operative to divide streams of bressure air
into innumerable separate particles, said clip-
ping means comprising bars spaced apart from
one another circumferentially, said bars having
substantial depth along surfaces transverse to
the circumference of the base of said bell.

4. An aerating machine, including in combina-
tion, a rotatable: bell having depending lugs
spaced around the rim thereof, said lugs having
faces of substantial depth transverse to the cir-
cumference:of said rim, a structure for contain-
ing liquid in which said bell is submerged to a
substantial depth, means for rotating the sub-
merged. bell, and a pipe disposed to conduct gas
under pressure into said bell. ‘

5. An aerating machine, including in combi~
nation, a rotatable bell having depending Ilugs
spaced around the rim theéreof, said lugs having
faces of substantial depth transverse to the cir-
cumference of said rim, a structure adapted to
contain liquid in which said bell is submerged,
means for rotating  the submerged bell, and
means for conducting air under pressure into
said bell. . .

6. An aerating machine, including in combina-

‘tion, a bell rotatably mounted, said bell having

outstanding lugs spaced apart from one another
around the rim of the bell, a structure adapted to
contain liquid in which said bell is submerged,
means for rotating the submerged bell, and means
for conducting air under pressure into said bell,
the body of liquid being sufficiently extensive
around the basal rim of the bell so that sub-
stantially the maximum aerating and agitating
effect of air and liquid discharged by the bell,
shall be absorbed by said body of liquid.

LIONEL E. BOOTH.

10

15

20

25

30

35

40

50

11,3

a0

65



