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o 'STmple econcmical, and e

- ing a pulp, or a pulp 1eegeht mixture, as . a pre- -
: _-;.__*'hmmery atep to 2 fmth ﬂetatmn sepemtlen or.
. -the like. N B ;
S P-nether obJect of the mventmn is to pmvme
] "sJ.mple durable, and efficient apparatus for im-

e _pmmne the aerating action-in a flotation cell.

s .:'__’the course
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S 10 Clmms

| ’I‘hls mvent]on 1ele,tes to a,era,tmﬂ* metheds. :
._used in f1 oth flotation and to aeretlng apparatus
Co ef the mechamcal agitation type.
. The expansion of our chemmal mdustry has
o :éresulteri in the production of many new composi~
- tions which have proven to be excellent reagents
. for a variety of flotation treatments.
-~ eral, these reagents have been characterized by
- their ability to form brittle froths, and to some
extent et least, the use of stich reagents has re-
_j,'qured 3, greeter degree of gas-mineral contact
© and mixing, and a more widespread diffusion or
- __.i_""dlspelsn:}n of Lhe eereted preduct thleugh the
e '-pulp body.
- Tt is an object ef thls mventlen to provlde a
cient mef.hod of aerat-

F"IH

(Cl 261-—-87)

In gen~

en end cell C”'.

'eny plure,hty of cells end is here shewn as. he,v-'
ing a first cell C, an intermediate cell ¢, R
Prefembly, the cells C and C’
are spaced to provide a feed compartment 3 be- |
tween them and a snmlar ce‘rnpertment 4 is pro-

- vided between cells C’ and C'’.
- comprises g tanﬁ havmg a front wel-_ 2, a rear
~wall §, and end walls' T and 8 respectwely, at the .

‘and

The ma,chme

feed end dlseharge ends of the machine. Feed to
the machine enters uhreugh a feed box 9 in end

"~ wall T and the final pulp or tailings _chseherge is

‘A further ohject of this invention is to premde_ o

) - a multi-cell flotation machine with a selective -‘
~control of the remrculetlen end eeration m eech

'iiof the cells.

- Other objects ‘reside in nevel detalls of con-
-'-_etruehen and novel cembmatmns and arre,he'e-_

“*_“monte of perts all of which will be desm led in
of the following descrlptmn

.......

Brief]

130
Ay stated, the present invention mclucaes_

L
-l

‘through an outlet {0 in end wall 8. . -
| Sulta.hle superatructure 12 is meunted on the B
top We,lls of the tank for the support of motors_' -.

13, bearing assembhes
transmission devices {5, by which shafts 186,
" and (8" ezs.tendmg mto the respective cells are

14 and suitable ‘power
{9’

caused to rotate. An 1mpe11e1 {7 is mounted
a0 uhe l{mer end of each said shaft and prefer-

ably is in the form of a dlshed dise ha:vmg a
- series of radial blades on its upper surface. o
- _"'the lower end of each shaft, a T-shaped passage
18, 12" or 18 extends from a pesrtmn intermedi-
~ ate the ends of said shaft to a pemt of dlscharge' _
- at the bottom of the 1mpe11er | -

In the ferm of the- 1mrent10n shown in the'
dlewmgs a hood 20 provided Wlth perlphel al

vanes 2| overhangs the impeller and is supported

by a spider-type bafile assembly 22 seated on the

'-*f'uhe discovery that recirculating pulp and mid-
- sembly, and this hub is ‘apertured to admlt a

o "dhne'e may be drawn from an upper por ulen of
fiotation cell and su!b;leuted to
8 pre_.xﬂlrery mixing and aeration in a coniined ::

~ zone, and then returned to the pulp bedy threugh:
‘the mixing and aeratmg zone of the 1mpe1'ler or -

the pmp bedy in a

. optionaily may be discharged into the pulp mdy

o ﬁepml e,teﬂy fr ,9111 +the 1mp81}.{3"" CilSCharE’ c.

" The practice of the invention Will be beet 'un--

' - delsteed by reference to the acconmpanying draw-
~ ings, in the views of which like parts have been_'

| des.;mna,ted similarly. In the dre,wmgs

. Fig. l'is a VElthal central section through a
o 'multl-eell flotation embodyme‘ fea,tut’es of bh&
S 'prerent mveht.:.en - - |
. top - ple,n view ef the machme'
__ ¥ .-,hewn in Fig. 1, partially broken away to betier.
K ﬂlustr te tne ﬁeretmg Ieetures of the machine;

T"“IG

213

TFig. 8 is a detailed view of a further mediﬁed

;i)

"boftem of each cell.

in cells C and C’’ which is bolted to the spider as-

- feed conduit 24 cornnecting with feed box’ g incell
- C and with feed compartment 4§-in cell C”7. o
. features of the impeller and baffie assembly Just AR

- described per se felm 110 e,zt of the plesent in-

. vention.

"12'{}

Centrel ef the feed to eny of the ceDs may' -

'3be regulated, as by the lever-actuated valve 25

- -shown in cell C" or may be admitted eentmueus- |

S lyoat full Volume through ‘l:he open passages of
- conduits 24
- the pulp whleh do. not float and tend to settle out
‘of suspension are moved through the sands relief
. openings 26, while the remaining pulp discharge
of each eell is caused to overflow an adjustable

as in cells C and C’’.  Solids of

level weir 27 as determined. by the settmg of a
- flow regulating mechemsm 98." Froth collecting

S ~‘..fer111 of eglta,tor emeedymg the present lnven--
tzc:n and B

Fic.4isa fregmentary Vertleel sectlon threugh o

e modified form of ceil bottom liner.

The mechme ulustmixad in Flg 1 may comprlse

55

on the surface is caused to overflow a discharge =
1ip 28 at the 'tep of flont WELU g, Whlch preferably o
-is inclined forwardly in its upper portion to as~

‘sist the overflow action. Usually, rotary skim-

‘mers 38 (Flg ‘?) Wlll be used to 8.881513 the fmth. .
dlscherge | -

AL

. The hood carries a hub 23
on its upper pertmn in the arrangement shown

The . - "
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In order to produce a more Widespread and

intense aeration, and to prevent the formation of
- . a high density middlings zone beneath the froth

bed which otherwise would impede the concen-

tration, I provide structure extending from the
in encompassing relation to the

- top of hub 23
shaft 16. to. an. elevation at. least equal to and
preferably substantially above. the froth bed, as
shown, When the first cell of the machine is

used to float a large volume of concentrate as in

- cell C of the drawings, I prefer to use a stationary

shell 32 interposed between hub 23 -and a collar
member 33 underhangmg the bearing: assembly

14,
Shell 32 has one or a plurallty of intake. open-

ings 34 iIn its upper surface and the effective size

o1 these openings may be varied by a sliding gate

_ _ 4 -
identical with the feed conduits 24 previously de-
scribed. This enclosure has top openings 34°

~ preferably controlled by gates 35’, but otherwise

is imperforate throughout its lengthwise extent.
Interiorly, the enclosure supports a plurality
of annular baffles or partitions 58 spaced from but

- adjacent the periphery. of: a rotary agitator 42°,

10

“and arranged at different.levels in:the enclosure.

- The agitator 42’ preferably is formed as a one
piece casting of substantially cylindrical shape,

- but with a series of ribs 51 extending vertically

15

- 35. Another set of openings 3§ is provided inter-
mediate the ends of shell 32, and plugs. 3T are

provided to close these openings when desired. A

this opening. is controlled by another gate 39.

This arrangement permits intake-of pulp into

the upper and intermediate: levels of the shell
while the bottom opening 38 functions as a.dis-

charge outlet, due. to the.-pumping. influence of 2

runner 4§ mounted for rotation with shaft {6,

and a partition &1. preventing any appreciable

intake-of pulp at the top of hub 23.

An -agitator 42 is mounted for rotation Wlth

shaft 16 and extends a substantial vertical dis-

tance through shell 82. This agitator comprises

o series of spaced, vertically extending bars. or

. bottom opening 38 also is provided in-shell 32 and

25

30

rods mounted in end plates or rings which are

attached to.the shaft for rotation therewith, as :
by pins extending. through drilled holes in. the
shaft. In the mining and milling industry, an

assembly of this type is commonly termed a
“squirrel-cage” assembly and such. terminology

will be used in the spemﬁcatmn to demgnate such -
- structure. -

An aerating gas of suitable comp051t1on.-1s.1n-

troduced into collar 33 by a plurality of con-
The gas from conduit 43.descends .

duits 43 and 44,
- interiorly of the path-of the blades of the squir-

. rel-cage agitator 42 while gas from- conduit 44

45

flows. exteriorly thereof through: the shell for

mixing with the recirculating pulp entermb
through openings 34 and 38.. While the rotation

of the agitator tends to cause a centrifugal move- &

- ment of the material, the foraminous character
of the agitator causes a considerable amount of

surging with the result that gas from. both the
~Inner and. outer streams is. intrained. in: the

gravitational descent of the pulp through shell 32.

- However, sufficient gas. is present around the
- shaft at the intake of T-passage {8 to enter freelv-

therein and discharge beneath impeller {1. ~Also,

_the action of runner 40 in effecting the lateral

discharge of pulp through:opening. 38 creates a
certain amount of back pressure that. assists the
gas discharge through passage (8. For some

at spaced intervals about its periphery. The in-
terior passage of agitator 42’ may be machined
for a.friction fit with shaft 16 as shown in Fig.
2, or- may be of greater diameter as shown in
Fig. 3, in which case the agitator 42* will be
held by pins 60 in the same manner as the agitator
£2-of cell C. In this way, a central passage is

- provided for flow of gas downwardly through as

well as around the agitator.

Decause the. Interior of the agitator 42’ does
not provide an adequate gas.delivery passage, only
one gas supply line 43’ is provided for delivery of
gas into enclosure 32°. This gas entrains in the
pulp entering opening 34’ to.a large extent and
thereafter is mixed with pulp at each level of
bafiles 58 due to the restriction of the descend-
ing passage. at these points..
produces 2 high degree of beating and intermix-
ture so that by the time the pulp has descended
below the last baffile 58 it is thoroughly aerated.

"However, sufficient gas is still present to flow

through T-passage IB* and dlscharge underneath
the impeller.

In the final cell of the series, .a. smallm volume

of solids remains in-the pulp due to the removal

of. concentrate in preceding. cells, and. conse-
quently a.less intense agitation is required. For

‘this reason, anh enclosure 32’’, similar to enclosure

32, but omitting the bottom opening, is mounted
at:-the top of hub 23 and has . its upner end fitted
in collar 33. The agitator 42’’ of this form is a -
hollow cylinder having spiral ribs 52 on ifts ex-

terior surface to impart a high velocity spiraling

“descent to the. pulp and with its interior sur-

face spaced from shaft 16" and supported by

pins for conjoint rotation therewith. Preferably,

gas is introduced interiorly and- exteriorly of

~ -agitator 42’ as by lines 43’' and 44",

50

Due to the narrowing of the passage through
enclosure 32’’, as shown at 53, the descending
pulp stream is caused to back up and forms 2a
vortex- at the outlet, with the result that large

- quantities of gas are. entrained. and mixed with

5o

the previously aerated pulp as it passes into hub
23 and-onto the.impeller. At the same time, ex-
cess. gas In the: lower portfion of enclosure 32’

 flows into T-passage {8’’ and dlscharges beneath

60

treatments, an even greater volume of gas may be

required benea,th the impeller.and nozzles 46 may
‘be connected with a suitable source of supply
(not.shown) by conduits. 47 for this purpose
In the next or intermediate. cell C’, a.some-

- what different aerating arrangement is:-provided

as this cell usually. produces. a- less: voluminous
froth and tends to form.a greater high-density
middlings zone. The enclosure 32’ is of frustro-

~ conical shape and extends upwardly to-collar 33
- from the hood 20 on which.it is- supported This

enclosure is suitably apertured. for connection
- with a feed conduit 24’ which is substantially

Y @b

_35!!

the impeller for further mlxmg Wlthm the im-
peller enclosure.

Any amount- of pulp may he recirculated by'

- regulation of the effective size of top. openings
-34’’ under the control of gates 35/’ or by chang-

ing plugs 87’ in the other series of openings
After the primary mixing in enclosure 32",
the plup is mixed additionally by the action of

~the impeller and then discharges into aerated

- pulp from beneath the impeller for further mix-

70
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ing’ before assuming a rising course in the cell.
in the several forms of agitator construction

just described, the enclosure member preferably
extends to or above. the froth level in the cell.

Such arrangement prevents direct entrainment
of- froth at the top of the enclosure, but the up-

This arrangement



«per s1de opemngs of the several enclosures are so -"
~near the froth bed that froth might be drawn

down and through such openings. To prevent
such action, I provide the annular baflles 54, 58’

| at the froth level of the cell which extend for a :
R .suﬂiclent depth below the forth bed to eliminate
- the possibility of any vortex econdition which'

would draw froth from the surface through said:
In the operation of a multicell ma-
3.0

~ .openings.

chine embodying features of the present inven-

2 628, 827

- tion, such as the three cell machine illustrated in
the dra.wmge mcommg pulp enters through feed-_-;

‘box ‘9 and feed condult 24 1o pass dlrectly onto
The provision of the vanes 2{ at:
~ the periphery of the impeller serves to break up
- .the aerated pulp as it discharges across the

‘the impeller,

- periphery of the impeller and at the same time

 aerated pulp thrown out from beneath the im-

‘peller mixes with the aforesaid discharge to
 further aerate the pulp and to 1mpa,rt an elevat-'_

E l_1ng component to the mixture.

- At the same t1me reolrculatmg pulp is drawn-_
o _-through the openings 34 and any of the unplugged
- openings 36 for mixing Wl’th the air descending
- through the agitator in the manner previously de-
- scribed. As this mixture reaches the bottom of -

the enclosure, it descends onto the rotating sur- _':

-~ face of the runner 40 and is thereby forcefully
- .ejected through the bottom opening 38 in-a course .
:substantlelly parallel to the impeller discharge.. :

- As a result, the aerated pulp of this stream moves
- laterally into the ascending pulp column. and

- further mixing of the two aerated bodies occurs. |

~ Froth oolleotmg at the top of the cell is removed”

by the action of the skimmers 30 into suitable
“launders (not shown) and may be passed on to -

~ subsequent treatment or returned to selected cells:

"

| ?rises through the oell to form the froth at the ”
- top of the cell. = - |

A part of the pulp in the upper portmn of the .

| oell enters between baflle 84’ and enclosure 32’

to enter the openings 34’ which may be selec-

‘tively controlled by gates 35’ and there entrains
air introduced through conduit 43’ and collar

33 until it is subjected to the beating action
of agitator 42’. The provision of the successive

baffles 50 at different elevations arrests the de-

cent of the pulp-gas mixture and it is thus sub- '

Jjected to an intense beating by the agitator 42’
until it clears the lowermost baffle 80 and entrains

in the pulp stream entering from conduit 24’.

The action within the impeller enclosure is the
same. as previously desorlbed Wlth reference to
the impeller of cell C.. R

The pulp dlscharge from cell C' is aoroes an-—"'- |

"'other weir 27 to enter feed compartment 4, and -
again heavier sands are caused to pass through
the sands relief opening 26 into oompartment 4.

The intake to feed compartment 24 of cell C”’
is. not controlled in this form of the mventron

~although ‘it will be understood that a valve simi-
3 lar to the valve 25 may be provided, if desired.

The action within the impeller enclosure in cell

C’’ is the same as that obtained in cell C and
-a portion of the asoendmg pulp is caused to enter |
between ‘bafile 54 and enclosure 32'’ to ‘pass

through openings 34 controlled by gates 35'". -
- The. agitator 42’ in- this cell is a spiral ribbed
~type which produces a pronounced lateral com-
~ ponent in its rotation so that an in and out ac-
tion gquite comparable to that obtained in cell
¢’ results from the gravitational movement of

-_ the pulp-gas mixture past the agitator.

| -’of the machme 1n a rougher eleaner operatlon

- 11 preferred | --
-~ The continual Wlthdrawal of a pOI‘thIl of |
- the pulp in the upper portion of the liquid body
~and below the froth level for recirculation

A restriction 53 at the bottom of enclosure 32’

serves to create a back pressure resulting in sub-
. stantial entrainment of gas through the  T-
2 shaped passage 18’" in the shaft in a manner

- similar to which the gas is entrained in the cor-

through the a,gltator unit serves to prevent any_f__fif_._'

-'._ments

~ formation of a high density middlings zone as- -
otherwise would tend to occur in most treat-:
~Also, by a selective control of the gates.

35 and 39 and the plugging or opening of open-.
ings 36, any given amount of recirculation may
be attained.  Due to the fact that a double gas. .

~.delivery is provided for the agitator unit, a selec-
- tive .control of aeration may be obtemed and if--
E preferred, one type of gas may be introduced as
o .through the conduit 43 and another type. of gas
 may be introduced through oondult M- as fOI B
~example, air and CO2.
- . Froth forming in this ﬁrst cell is- oaused to""-.-,;i_
| -_.overﬂow the lip on. the front wall and discharges
- Additional-

- into a suitable launder (not shown).
_;pulp overflows weir 271 under control of flow-

regulating mechanism 28 and enters into feed: .

- =60
- compartment 3 while heavy sands not rising to

o _the level. of the weir are caused to pass through -

 the sands relief opening 26 to enter feed com=-""
partment 3. The discharge from this compart-

- ment to the feed conduit 24’ of cell C’ is regulated
by a valve 25 so that more or less feed can be .
“delivered to the impeller in accordance with the: . .
- Gas is"
- introduced through nozzle 45 at the bottom of
~cell ¢’ and is subjected to mixing by the bottom. .
~ vanes on impeller {7 until it clears the periphery -
- of the impeller and begins its ascent through -

- the cell.

freolroule,tmg requirements of this cell.

-'respondmg passages of the shaft in cells C and
.

undernegth the impeller and in most instances,
the supply through nozzle 46 will be unnecessary,. |
-although as an optional arrangement, both sup-.

‘plies have heen incorporated in the present. ma-
chine. -
is across a weir 27 and through a- dlsoha,rge com-
Ppartment to the outlet 19 and heavy sands not
rising 1o the weir are caused to pass through the

-.sands rehef opemng 25 a,nd thenoe through the '
'._-_outlet 10. |

"This provides an additional supply of gas

The final discharge from the machine _-

“From the foregomg desorlptlon 1t Wlll be ap- '_

parent that a high degree of aeration. of. both
.the pulp feed and the recirculating pulp is at-

. tained in each of the eells and due to the struc-
,turel drf’ferenoes of the agitator unit in each

cell, the extent of pulp recirculation may be
olosely controlled to satisfy the requ1remer1ts of o

- the fr oth dlscharge of each such cell.

- As illustrated, cell ¢’ is an 111termedle,te oell' |

-and will be representative of any number of such

cells that may be required when more than three

- cells are used. . However, it will be understood
that if a greater or lesser amount of aeration
is requlred in the rec:trculatmg meterlel for ex-

‘ample, when such cells are the cleaner cells of

rougher cleaner operatwn either the form of

e,glte,tor shown in Fig. 1, or the form shown m
‘Fig. 3 may be substituted for the agitator unit

_-'42 of such intermediate cells or a portion thereof.
At suoh time, it is struck by the pulp -

fdlscherrge from the top surface of impeller ¥

EER passmg the vanes ZI of the hood and th1s m1xture_j_,}5:75 |

The machine 111ustrated is essentlally the stand-

ard machine of U, S. Patent No. 2.423.456 ex-
oept for the mclusmn of the ag1tator units 111 the |




__ -
several. cells.

-Cand C”’, it is only necessary o remove the con-
ventional hollow column or standpipe: extendmg_
between hub 2% and collar 33 with the substitu-
tion of the agitator unit and appurtenances to

convert a conventional machine into a unit utl— |

lizing features of the present invention.

When the form of enclosure shown 1n cell C’
is to. be used, the entire agitator assembly must
be.inserted as a new unit and will include the

With. respect to.such inclusion, it
should be noted that in the forms shown in cells -

' ‘z;eae’;eaf?

B

10

structure supporting: the impeller hood 20 and

its. associated vanes 2. Likewise, it should be
understood that the agitator units of cell C, C’,
and: C’’ may be installed in other typee of ma-

chines where the stationary support is provided
above the rotary impeller onto which the agita--

tor unit can be mounted for stationary support.
- In the preceding description, I have referred
to the use of varicus types of aerating gases and
cited as an illustration air and COa2:
understood that any of the various gas. supply

conduits may bhe connected. with: any suitable

aerating gas supply, such as the aforesaid com-
positions, or others now being used in the froth

It will be

15

20

flotation art Therefore, where the term ‘“aerat-

 ing gas” is used, it is intended to apply broadly
to all the ferms of gas helng used for such treat-
ments

' In operating agltetors 42 52 and dZ” in cer-
| tem types of pulps, undue wear may oceur on the

rods or ribs, depending on the type of agitator
used: Where such excessive wear: is Known to

be prevalent, it will be desirable, particularly in
» agitators of the-type shown in cells C' and C’’,

to form the rib structure separate from the cy-
- lindrical body portion and then attach such ribs

-~ to the body by soldering or brazing to permit
easy removal when excessive wear has made a

~change in the rib structure necessary.

- With:respect to the various gas supply cOIldultS
d3 44 and 41, prior reference has been made to
th_e use- of such structure for gas introduction

only. However, it should be understood that such

conduits might be utilized in feeding reagent or

pulp to the machine, as well as the aforemen-
tioned gas.

Partieulal ly in the case of the lower

| 8 |
vention except as deﬁned 111 the: hereunto ap-
pended claims.

What I claim and demre to secure by Letters
Patent is: o

1. In aera,tmg apparatus a cell for pulp: ha:v—
ing an overflow establishing a. liquid level therein.
and means for aerating and agitating the pulp
comprising structure- providing a substantially
tubular passage closed at its top and having an
upper intake opening for pulp below but adja-
cent the liquid level and a mixing chamber be-
low the passage, a. vertically-disposed rotary
agitator having blades extending throughout

‘substantially the vertical extent of said passage

and defining with the passage inner and oufer

eourses for gravitational descent of material ad-

mitted through the intake opening, means for
introducing streams-of gas to said inner and outer
courses, means for feeding pulp to the mixing
chamber for mixing with matier descending
through the passage, and a rotary impeller below
the chamber in a position to receive the mlxed
material by gravity.

2. In aerating apparatus, a cell for pulp hav-
ing an overflow establishing a liquid level therein -
and means for aerating and agitating the pulp

- cemprising. structure providing a substantially

a{)

tubular passage closed at its top and having an

upper intake opening for pulp below but adja-
cent the liquid level and a mixing chamber be-
low the passage, a vertically-disposed rotary
hollow agitator having blades extending through-

~ out substantially the vertical extent of said pas-

conduit 47, it may conveniently be used for the

- return. of a middlings concentrate from other
~ cells o a given cell, as when rougher cleaner op-
-erations are employed. Similarly, when it is nec-

~essary o introduce reagent directly into the cell

rather than by prior conditioning, such reagent
mayv -be conveniently fed through the various con-
duits 43, 44, 43’, 43" or 44’ to thus obtain addi-

tional reagent mixing with.the recirculating pulp

which usually requires the addition of some re-
agent to effect the necessary flotation. |

- In Fig. 4, T have shown an inclined haffle wall
55 in place of the upucfht wall 22 usually pro-

vided. For certain purposes, it may be desirable
to provide a more pronounced upward. compo-
nent tc the pulp and/or other matter moved
outwardly along the bottom by the action of the

vanes. 88 on the bottom surface of the impeller.
This will result in a more lntense mixing of the

- matter so elevated with the aerated pulp dis-
-charge . passing across the periphery of the im-

peller and through the VELI‘IOU.S speeee between —n

vanes 21 of the hood structure.

It will be apparent from the foregomg de-_

69

Go

scription that the accompanying drawings are

mtended to represent a typical practice: of the

" '-mventmn ‘but not. fo. hmlt the: scope of the in-

£

sage and defining with the passage inner and
outer courses for gravitational descent of mate-

‘rial admitted through the intake openmg, means

for-introducing streams of gas to said inner and

-outer courses, means-for feeding pulp to the mix-

ing chamber for rnixing with matter descending
through the passage, and a rotary impeller below
the chamber in a pesﬂ:mn to receive the mixed
material by gravity.

3. In aerating apparatus, a cell for pulp hav-
ing an overflow establishing a liquid level therein

; and means ior aerating and agitating the pulp

comprising structure providing a substantially
tubular passage closed at its top and having an

‘upper intake opening for: pulp below but adja- - .

cent the liquid. level and a mixing chamber be-
low - the passage, a vertmally ~disposed rotary
agitator having blades extending throughout
substantially the vertical extent of said passage
ahd defining with the passage inner and outer
courses for gravitational descent of ma,terla,l ad-
mitted through the intake opening, means for

introducing streams of gas to said inner and
outer courses, means for feeding: pulp mto the

outer course for mixing with matter- descending
through the passage, and a rotary impeller: be-

low. the. chamber in a position to recelve the
mixed material by gravity.

4. In aerating apparatus, a cell for pulp hav-

ing -an overflow establishing a Hquid level therein

and means for aerating and agitating the pulp
comprising structure providing a substantially
tubular passage closed at its top and having an

- upper intake opening for pulp below but adjacent

the liquid level and a mixing chamber below the

- passage, a- vertlea,lly-dlspesed rotary squirrel-
cage agitator having blades extending through-

out: substantially the vertical extent of said pass-
age and defining with the passage inner and outer
courses for gravitational descent of material ad-
mitted through the intake opening, means for
introducing. streams of gas to said inner and- euter |
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': ceursee ‘means for feeding Ipulp to the mixing |

through the passage, and a ‘rotary impeller be-

'~ chamber for mixing with matter descending

low the chamber in a position to receive the' |

_'mmed material by gravity.
5. In aerating apparatus, a cell for pulp hav-

© - ing an overflow establishing a liquid level there-
~in and means for aerating and agitating the pulp
~comprising structure providing a substantially

tubular passage closed at its top and having an

~ passage, a vertically-disposed rotary agitator in

~ the form of a hollow cylinder having ribs on its

15
- hollow portion of said cover member,

exterior surface extending throughout substan-

" tially the vertical extent of said passage and de-
_ fining with the passage inner and outer courses
for gravitational descent of material admitted

through the intake opening, means for introduc-
~ ing streams of gas to said inner and outer courses,
-means for feeding pulp to the mixing chamber

~ for mixing with matter descending through the

k

10

9 In 2 freth ﬂotatmn cell - hevmg an upper ' |

overflow lip for froth discharge and a tailings

discharge outlet spaced from said overflow lip,

shaft-suppertmg means st the top of the cell,

including a bearing assembly, an 1mpe_11er carried

~at the lower end of the shaft and extending sub-
- stantially to the bottom of the cell, a cover mem-~
- ber overhanging the impeller and having a cen-

10

 upper intake opening for pulp below but adjacent
~ the liguid level and a mixing chamber below the

tral hollow portion, a feed conduit for delivering -

incoming pulp onto the impeller through said

hollow portion, an enclosure member extending

between the cover member and the bearing as-
sembly in encompassing relation to the shaft and

. having a lower shouldered surface providing a

restricted passage between the enclosure and the .
there be-
ing at least one opening into the enclosure for

~ admission of pulp from the upper portion of the .

20

cell at a point below the froth overfiow level,

“means for delivering gas under pressure into the L

© . upper portion of said enclosure, and an agitator

. pa,ssege and a rotary nnpeller below the cham-~

" berina pOSlthIl to receive the mixed material bY -
. | 25

grawty |
6. In aeratmg a,pparatus a tank for pulp,_

‘rotary impeller in the lower portion of the tank,

a tubular enclosure extendmg from a point near

the impeller to a point adjacent the pulp level
~in the cell, structure mounted for rotation within

the enclosure and having a spirally-ribbed sur-

- face arranged to impart an in and out move-
~ ment to material falling by gravity through said -

enclosure, and means for introducing at least one

 aerating gas into said enclosure.

- 17. In a froth flotation “cell, hev1i1g an . upper
~overflow lip for froth discharge and a tailings

~ discharge outlet spaced from said overflow lip,
- sheft—suppertmg means at the top of the cell,
including a bearing assembly, an impeller car- 40
- ried at the lower end of the shaft and extending
~substantially to the bottom of the cell, a cover
“member overhanging the impeller and having a
. central hollow portion, a feed conduit for de-
~livering incoming pulp onto the impeller through
- said hollow portion, an enclosure member extend-
- Ing between the cover member and the bearing

assembly in encompassing relation to the shaft

- -and having a lower surface providing a restricted
passage between the enclosure and the hollow

ing gas under pressure into the upper portion of

- shaft within said enclosure for conjoint retatmn

8. Struct_ure as defined in claim 7 in which

35

~ mounted on the shaft within said enclosure for
~conjoint rotation therewith so as to subject the
pulp and gas to a beating action prior to its dis~
charge through the restricted passage into the
impeller enclosure, and the shaft having a pass-

age extending upwardly frem an opening at the

underside of the impeller and terminating in lat-
erally-extending intake openings under the agi-

30

tator, whereby excess gas in the enclosure is dis-

charged through sald shaft end underneeth the
impeller.,

10. In eeretmg epperetue a temk for pulp, _

rotary impeller in the lower portion of the tank
for agitating pulp in the tank, a tubular enclosure" o

-~ extending from a point near the impeller to 2

pemt edJecent the pulp level in the eell and hav-

ing at least one intake opening in its upper por-
- tion for gravitational movement of pulp through.

the enclosure and onto the impeller, a ribbed im-

peller mounted for conjoint rotation with said

- first impeller and cooperating with the walls of
-~ said enclosure to cause an in and out movement

t0 said first named

of the pulp descending o

impeller and to assist the action of the first

" named impeller in accelerating the downward

~ therewith so as to subject the pulp and gas to a
~ beating action prior to its discharge through the

N ‘restricted passage into the impeller enclosure. .,

“there is a passage extending from the bottom of

-the agitator through the shaft to a point of dis-
S charge beneath the impeller for the dlscherge of
- excess gas from said enclosure. | |

50
. portion of said cover member, there being at least
- one opening into the enclosure for admission of

~ pulp from the upper portion of the cell at a point

~ below the froth overflow level, means for deliver- -

| Numb er

circulation of pulp through the enclosure, and
means for introducing at least one eeretmg gee' -
into sald enclosure. -
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