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This invention relates to the art of froth ?ota 
tion as extensively utilized in the separation of 
certain particles from an intimate mixture of 
same with other particles in an aqueous pulp, 
and is concerned particularly with aeration im 
pellers as employed in ?otation machines. 

Flotation machines of subaeration type employ 
agitation impellers in connection with the intro 
duction of air into a body of pulp. The construc 
tion and operating characteristics of such im 
pellers are largely responsible for the overall per 
formance of a ?otation cell. 
Many different varieties of impellers have been 

developed in the past, with varying degrees of 
satisfaction in the performance of and in the re 
coveries obtained by the ?otation cells of which 
they constitute a part. 
In the ?otation cells manufactured by The 

Galigher Company of Salt Lake City, Utah, under 
the proprietary name “Agitair,” a modi?ed form 
of the impeller disclosed by Lionel E. Booth in 
his United States Patent No. 2,085,947, issued 
July 6, 1937, for “Aerating Machine,” has long 
been used with generally good results. 

I have now found, however, that considerably 
improved results are obtained if an impeller of 
this type is provided with a number of relatively 
small openings through its otherwise imperforate 
top. 
Improved results are particularly noticeable 

in the almost complete elimination of “boiling” 
of the pulp at the sides and in the corners of the 
cell, thereby considerably enhancing the aerating 
action of the machine and stabilizing the froth 
to an extent heretofore impossible. Furthermore, 
the aerating action is evened out by the elimina 
tion of sudden surges of air going into the pulp 
when there is a change in valve setting during 
operation of the machine or when some other 
factor suddenly causes increased delivery of air 
from the forced supply of same. Additionally, 
any tendency for air to be trapped within the 
impeller and force pulp backwardly through the 
air supply passages is eliminated. 
The impeller disclosed by the aforesaid Booth 

patent is of hollow- open-bottom, conical forma 
tion, and is ?xed to the lower end of a rotatably 
mounted drive shaft. The shaft rises centrally 
from the imperforate top of the impeller. Air 
under pressure is introduced to the hollow in 
terior of the impeller, either by way of a supply 
pipe projecting upwardly through the open im 
peller bottom, or by way of the drive shaft when 
hollow. The air so introduced is disseminated 
in the, pulp by a plurality of spaced teeth or ?n 
gers, which depend from the lower rim of the 
conev to form, in effect, a ‘denture. 
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2 
As modi?ed for more recent models of the 

above-mentioned “Agitair” machine, the impeller 
has an imperforate, ?at disk top, rather than 
one of conical formation. 
My present invention is applicable to both the 

conically formed impellers and to those with 
flat disc tops. In both forms, I have found that 
the provision of a number of relatively small 
openings through the otherwise imperforate top, 
in accordance with the invention, establishes 
localized, upward currents of air or air and pulp 
in the ?otation cell, which exert a highly bene 
?cial action on the dynamic body of pulp above 
the impeller in stabilizing and quieting the ac 
tivity thereof. Speci?cally, it is believed that 
these localized, upward currents break up the cen 
trifugal ?ow of pulp across and outwardly'of the 
top of the impeller. - 

As is well known in ?otation practice, it is most 
desirable that a relatively quiescent bubble col 
umn be established in the flotation cell, and that 
the super?cial layer of froth be substantially un 
disturbed by activity of the underlying pulp. 
Aeration impellers conforming to this invention 
by reason of the provision of a plurality of rela 
tively small openings through the otherwise 
closed tops of same have been found to accom 
plish these desired results in flotation practice 
to much greater extent than the original imper 
forate form of impellers utilized in the presently 
standard “Agitair” machine. 

Accordingly, a principal object of the present 
invention is to provide an aeration impeller for 
?otation machines which will contribute mate 
rially to e?icient operation and the achievement 
of high recoveries, particularly by coupling ef 
fective pulp aeration with stabilization of the 
body of pulp. , 

As stated hereinbefore, the outstanding feature 
of the invention is the provision for limited dis 
charge of air upwardly into the surrounding 
body of pulp from and through the top of a lat 
eral discharge type of aerating impeller, coinci 
dental with normal lateral discharge from such 
impeller. » 

While I prefer to embody my invention in 
standard “Agitair” impellers, as an improved 
form thereof, it will be apparent to those skilled 
in the art that the invention can be utilized in 
connection with other generally similar types of 
impellers. 
Further objects and features of the invention 

will become apparent from the following detailed 
description of the preferred embodiments there— 
of illustrated in the accompanying drawing. 

‘ In the drawing: 
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Fig. 1 represents a vertical section taken 
through a standard “Agitair” ?otation machine 
altered only by the provision of an impeller which 
conforms to the teachings of this invention, the 
impeller being illustrated in elevation; 

Fig. 2, a considerably enlarged perspective view 
of the impeller assembly of Fig. 1, looking down 
wardly upon the perforate top of the impeller 
proper; 

Fig. 3, a bottom plan view of the impeller of 
Fig. 2, drawn to a somewhat larger scale; 

Fig. 4, a vertical section taken on the line 
4-—4 of Fig. 3, upper portions of the assembly 
being broken out; and 

Fig. 5, a top perspective view of a conical type 
“Agitair” impeller conforming to the present in 
vention. 

Referring to the drawing: the single cell flo 
tation machine illustrated in Fig. 1 is typical of 
subaeration ?otation machines produced by The 
Galigher Company under the proprietary name 
“Agitair.” 
Pursuant to present practice, the impeller of 

such machine may be of what is known as ?at 
disk type, as shown in Figs. 1 to 4, or it may 
be of what is known as conical type, as shown 
in Fig. 5. The present invention may be em 
bodied in either type, as can be readily seen from 
the illustrations. 
As illustrated, the impeller proper comprises 

in either instance-a plurality of closely spaced 
?ngers depending from the outer periphery of a 
generally circular top member, which is adapted 
for fastening, at its center, to a rotatable shaft. 
As ordinarily constructed for incorporation in 
an “Agitair” machine, the top member, whether 
of disk or hollow conical formation, is imper 
forate, so as to discharge only laterally into the 
surrounding body of pulp. In accordance with 
the present invention, however, a plurality of rela 
tively small openings or perforations are dis 
tributed throughout the top member of the im~ 
peller, providing for limited upward discharge in 
addition to the normal lateral discharge. 
Considering, ?rst, the flat disk type of impeller 
shown in Figs. 1 through 4, the impeller proper 
comprises a top member I 0 of flat disk formation, 
from the outer periphery of which depend a 
plurality of closely spaced ?ngers ll. Between 
the ?ngers II are de?ned slot-like openings l2. , 
through which air under pressure is discharged 
laterally of the impeller during operation of the 
machine. 
The impeller proper is rigidly fastened to the 

lower end of a hollow shaft [3, which is rotatably 
mounted in a bearing assembly Ill. The latter 
provides, for the introduction of air under pres 
sure to the hollow shaft I 3, see the passage i5, 
Fig. 4, from piping l6, Fig. l, which is connected 
with any suitable source of pressure air, usually 
a blower (not shown). For this purpose, the cen 
ter of the top member it of the impeller proper 
is provided with a receiving opening through 
which the lower end of shaft :3 extends, and a 
retaining nut I1 is screwed onto the end of the 
shaft. 

In the machine as a whole, the bearing assem 
bly I4 is supported by structural members 18, 
which bridge the open top of a tank-like con 
tainer 19 for pulp. The impeller shaft l3 and 
impeller proper, thus, depend deeply into the 
container [9, and, during operation of the ma 
chine, are surrounded by a 1body of pulp 20 and 
a superimposed column of froth 2 l, somewhat as 
indicated. A set of peeler blades .22, customary 
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4 
with the "Agitair” machine, are provided in the 
usual manner. The shaft l3 and the impeller 
proper are rotated by an electric motor 23 
through a belted pulley arrangement 24, and a 
manually operable valve 25 controls supply of 
pressure air to the underside of the top mem 
ber ID of the impeller proper, all in a manner 
which is conventional in standard “Agitair” ma 
chines. 
Customary practice in the ?otation art is to 

use rubber-covered impellers, in order to protect 
, against the abrasive action of the pulps operated 
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upon. Accordingly, the impeller proper is here 
illustrated as comprising a rigid metal core 26, 
which is formed as a casting, fabricated from 
steel, or otherwise constructed, and a protective 
covering 21, which is ordinarily resilient rubber 
applied to the core by the use of a vulcanizing 
mold, but which may be any other abrasive-re 
sistant ‘material suitably applied. 
In accordance with the present invention, a 

plurality of holes or perforations 28 are pro 
vided through the top member I0 of the impeller 
proper in preferably a symmetrical arrangement 
which comprehends the entire area of such top 
member. As illustrated, see Fig. 3, there are 
inner and outer circles of openings 28 concentric 
with the shaft I 3 and with the circumferential 
periphery of the top member Hi. There are the 
same number of openings 28 in each of these cir 
cles, the spacing of individual openings in the 
outer circle being twice as great as in the inner 
circle. 
This particuiar arrangement of openings has 

i- been found to produce very satisfactory results 
in the #36 “Agitair” machine, which has a vol 
ume of twenty-two cubic feet per cell. In such 
instance, best results are obtained when the re 
spective openings 28 are from % to 1/4,, inch in 
diameter, depending upon operating conditions. 
It should be noted that the particular arrange 
ment, spacing, and size of the openings will vary 
somewhat in accordance with the size and type 
of machine and with the operating conditions in 
particular instances of use, though the teachings 
hereof with respect to the reasons for and the 
action of these openings must be taken into ac 
count in the making of any such variations. ‘ 
The hollow conical impeller of Fig. 5 is mount 

ed in the ?otation machine of Fig. 1 similarly to 
the mounting of the ?at disk impeller described 
above. It comprises a hollow conical top mem 
ber 30, having an open bottom and depending 
?ngers 3!. A plurality of openings or perfora 
tions 32 are provided through the top member 
at in similar fashion to the holes 28 of the pre 
viously described embodiment. 

In the operation of both the flat disk and hol 
low conical types of impellers, air under pressure 
is forced down through the hollow shaft to the 
underside of the top member of the impeller for 
discharge, in major degree, laterally through the 
slot-like openings between the ?ngers. In both, 
a limited proportion of such air discharges up 
wardly through the several openings provided in 
the top member, and establishes localized, up 
wardly-directed flows which cut across the nor 
mal centrifugal ?ow of pulp in the vicinity of 
the top of the impeller and break up such’ cen 
trifugal ?ow. Thus, strong impingement of pulp 
streams against the sides and corners of the con 
tainer I9 is prevented, and consequent “boiling” 
of the pulp at these locations eliminated; Fur 
thermore, the usual tendency for the pulp to form 
a vortex around the impeller shaft is greatly re 
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duced, thereby largely eliminating sucking of 
froth back into the body of pulp. 

It should be noted, also, that the openings 28 
and 32 in the respective impellers shown serve to 
bleed off air which may otherwise have a tend 
ency to become trapped within the impeller, and 
that any sudden surges of air from the pressure 
supply will be evened out. 
The net operating result is that much greater 

quiescence of froth is obtained than has been 
possible heretofore, froth flow is even, improved 
aeration is had, and greater recoveries are 
achieved with fewer mechanical and other dini 
culties. Furthermore, any tendency toward the 
formation of a heavy flocculated froth at the 
center of the cell appears to have been elimi 
nated. 
From the above and as is apparent from the 

drawing, the collective discharge capacity of the 
relatively small openings 28, or 32, is consider 
ably less than the collective discharge capacity 
of the major discharge ports [2. 
Whereas this invention is here illustrated and 

described with respect to particular preferred 
forms thereof, it should be understood that vari 
ous changes may be made therein and various 
other forms constructed on the basis of the 
teachings hereof, by those skilled in the art, with 
out departing from the scope of the claims which 
follow. 

I claim: 
1. In combination with a ?otation cell of sub~ 

aeration type, an impeller having a closed top of 
circular formation, a substantially entirely open 
bottom, and side-delivery ports de?ned by a plu 
rality of closely spaced ?ngers which depend 
from and about the rim of said closed top; a 
plurality of openings distributed throughout said 
closed top of the impeller, said openings having 
relatively low discharge capacity as compared to 
said side delivery ports and being fewer in num 
ber, whereby major discharge capacity is dis 
posed sidewardly of said impeller; means mount 
ing the impeller for rotation; and means for 
supplying air under pressure beneath said closed 
top of the impeller. 

2. An impeller for subaeration ?otation ma 
chines, comprising a closed top member of circu 
lar formation, a plurality of closely spaced ?ngers 
depending from the rim of said top member in 
mutually spaced relationship to de?ne a plu 
rality of side-discharge ports; and a plurality 
of openings distributed throughout the said 
closed top member, the bottom of said impeller 
being substantially entirely open, and said open 
ings having relatively low discharge capacity as 
compared to said side delivery ports and being 
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6 
fewer in number, whereby major discharge 
capacity is disposed sidewardly of said impeller. 

3. An impeller for subaeration ?otation ma 
chines, comprising a substantially ?at disk; a 
plurality of closely spaced ?ngers depending 
from the outer periphery of said disk to de?ne 
a plurality of side-discharge ports; and a plu 
rality of openings passing through and distrib 
uted substantially throughout said ?at disk, the 
bottom of said impeller being substantially en 
tirely open, and said openings having relatively 
low discharge capacity as compared to said side 
delivery ports and being fewer in number, where 
by major discharge capacity is disposed side 
wardly of said impeller. 

4. An impeller for subaeration ?otation ma 
chines, comprising a hollow, substantially conical 
body, having its bottom substantially entirely 
open; a plurality of ?ngers depending in closely 
spaced. relationship from the bottom rim of said 
body to de?ne a plurality of side-delivery ports; 
and a plurality of openings passing through and 
distributed substantially throughout said body, 
said openings having relatively low discharge ca 
pacity as compared to said side delivery ports 
and being fewer in number, whereby major dis 
charge capacity is disposed sidewardly of said 
impeller. 

5. The combination recited in claim 3, where 
in the said openings passing through the ?at 
disk are arranged in a plurality of circles con 
centric with the circumference of the disk and 
spaced progressively inwardly thereof, the open 
ings in any given circle being substantially 
equally spaced, and there being the same num 
ber of openings in each circle, whereby no two 
openings are aligned radially of said impeller. 

6. The combination recited in claim 4, where 
in the said openings passing through the conical 
body are arranged in a plurality of circles con 
centric with the circumstance of the base of said 
body and spaced progressively inwardly of said 
body, the openings in any given circle being sub 
stantially equally spaced, and there being the 
same number of openings in each circle, where 
by no two openlngs are aligned radially of said 
impeller. 

JOHN T. POTTS. 
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